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A. SCIENTIFIC REBUTTAL







Led

CHAPTER 1

INTRODUCTION ’

The Scientific Evaluation annexed to the Hungarian Counter-Memorial, clearly
established the background to the dispute, identified the scientific issues involved,
their interrelationships and complexity, and presented scientific studies and data to
suppost its contentions. Tt demonstrated the complexity of the scientific questions
and concerns. It showed as a necessary corollary, that awareness of the processes
involved is not complete but is affected as new methods and data become available
and as new standards become applicable. Although many of the original concerns
expressed have now been confirmed by recent research, there nevertheless remain
unresolved issues. Only the passage of time will reveal the full extent of the risk
and damage to the area and its environment.

What is certain is that the area encompassed and threatened by the Original Project
and now by Variant C is a region of high aesthetic value containing a landscape
rich in historical and ecological significance. It does contain a rare and endangered
wetland ecosystem rich in biological diversity. It does house the most extensive
underground water reserves in Central Europe and, in the region below
Nagymaros, it is a major source of water for Hungary’s capital city. :

This Sciemific Rebuttal is intended to summarise the Hungarian position and
develop previously stated contentions by marshalling new data and research. It will
also analyse and examine Slovak studies and offer, where necessary, a detailed
rebuttal of Slovak assertions and arguments.

The structure of this rebuttal reflects the range of scientific concerns.

Chapter 2 deals with the general evidential concerns raised by the Slovak
Memorial and Counter-Memorial and clarifies certain points that were
misunderstood or misrepresented by Slovakia.

Chapter 3 explores and develops issues of river hydraufics and morphology, fleod
protection and navigation.

Chapter 4 considers surface and groundwater hydrology, and, in particular, the
impact of the Original Project and Variant C on surface water-flow, water quality
and gromndwater recharge. It states the agreed and actual discharges into the Old
Danube and seepage canal. The subsequent groundwater levels have been
simulated and where necessary erroneous Slovak data corrected. The complex
surface water-groundwater interactions and the effects of colmatation are also
discussed, especially with respect to groundwater quality.
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Chaprer 5 presents a synopsis of issues related to flora, fauna, biodiversity and the
significance of the area for nature conservancy. The potential effects of peak
operation modes as considered in the Original Project are presented, based on
international research. The actual and future impact of Variant C on these values is
reinforced and emphasised through new research and data.

Chapter 6 addresses the repercussions and effects on soils, agriculture, forestry
and fishery. These effects are considered both in regard to short-term impact and
over the longer term.

Chapter 7 evaluates the effectiveness of “remedial” or “mitigating” measures and
their impact on groundwater, the wetland ecosystem, forestry, fishery and
agriculture. It clarifies the debate and uses models to simulate the effects of
proposed measures, that is, the regulation of the Old Danube and the supply of
water in the side branches.

Chapter 8 reviews the seismological arguments, presenting new evidence which
confirms earlier concerns.

Monitering and research of the Project’s wide range of consequences will continue
to take place and the damage to the environment caused by Variant C assessed. It
is however appropriate that here is repeated the final paragraph of the Introducmon
to the Scientific Evaluation:

“The abundance of issues and data on the one hand and the lack of
knowledge and information in certain fields on the other leaves a great
deal of uncertainty over the extent to which the envircnment will be
affected in the short and long term by the Project, and whether or not
these changes can be considered acceptable.”

There is now growing evidence that they cannot be considered acceptable.



CHAPTER 2
THE SCIENTIFIC CREDIBILITY OF THE SLOVAK CASE

2.1 INTRODUCTION

In the subsequent chapters of this Scientific Rebuttal, the Slovak submissions as to
the main scientific components of the case are analysed on a subject by subject
basis. However, a number of common themes run through these individual
critiques, which, taken together, give serious cause for concern with respect to the
scientific credibility of the Slovak material. The purpose of this Chapter is not to
pre-empt the detailed analyses which follow, but to identify and illustrate these
common themes and point out their overall implications.

2.2 LACK OF SCIENTIFIC EVIDENCE

Slovakia criticises the Hungarian position extensively on the grounds that no
evidence has been produced to substantiate Hungarian environmental concerns. [n
fact, in addition to the large number of studies previously annexed, referenced and
discussed,! the Hungarian Counter-Memorial {in particular Volume 2} presents
the evidence in considerable detail. Computer simulation studies are used, for
example to investigate potential surface water quality degradation and the effects
on groundwater and hence ecology, forestry and agriculture, and these are
extended, particularly with respect to remedial measures, in the following chapters,
Relevant findings are quoted from Hungarian experience (for example, of
groundwater quality degradation in bank-filtered wells) and from relevant
international projects (for example, the Ausfrian and German dam experience).
Recent observations from the Szigetkdz are presented to quantify the short-term
impacts of Variant C.

In contrast, the general style of the Slovak submissions is to make assertions
concerning the technical aspects of the case without argument or supporting
evidence. To take just two examples in the Slovak Counter-Memorial, it is asserted
that eutrophication “has been extensively studied...in relation to this particular
project”.2 There is no evidenee from the Slovak side to support this statement,
however. In the Stovak Counter-Memorial, it is stated that “it is equally undeniable

] HC-M, paras 1.26-1.56 and 3.19-3.85. For a summary of the many studies undertaken before
1990, see HR, Annexes, val 3, annex 10,

z SC-M, para 7.34.



that this reservoir...will continue to be a good source of aguifer recharge”? The
extensive scientific evidence presented in the Scientific Evaluation® shows this is
not the case. .

Where supporting documentation is referenced, there is an entirely inappropriate
assessment of its scientific credibility. For example, extensive reference is made to
reports by HQI, Bechtel and the EC. Each of these studies was carried out with
severe constraints on time, manpower, resources and access to information.
Further, the first two were commiissioned by the proponents of the Original Project
and information was primarily, if not exclusively, available to them from those
organisations. Such brief overviews are in no sense a substitute for in-depth
research, and none of those studies picked up relevant evidence of water quality
problems available within Hungary, or relevant international experience. The EC
reports fully relied on the data and information provided by the two partners. The
EC experts made a valuable contribution despite Slovakia’s rejection of their
recommendations as a political “compromise...and unrelated to any scientific
justification”.® Nevertheless the reports submitted cannot be regarded as scientific
studies based on independent field measurements, simulations or in-depth analysis
of data.

Siovakia also criticises as unscientific the work of well-reputed organisations,
including the WWF and Equipe Cousteau. In fact, any counter scientific opinion is
attacked as unscientific. Thus the Ecologia reports (March and May, 1989) and the
Hardi report (September, 1989), both highly reputable, are “not scientific reports
prepared by experts™.® This can be contrasted with Slovakia’s extensive use of
articles prepared by a popular journalist, based on material provided by Slovakia’
to support their own case, or by the extensive use of newspaper cuttings.®

2.3 FAILURE TO PRODUCE RELEVANT STUDIES OR DATA

Slovakia has consistently maintained that an extensive programte of
environmental studies has been undertaken under the titte “Bloproject”™. It is most
disturbing that these studies have not been made available for evaluation, despite

3 SC-M, para 7.52.

4 Scientific Fvaluation, HC-M, vol 2, chap 3.4-3.5.
5 SC-M, chap 1, fn 26.

6 SC-M, para 7.06.

7 SC-M, para 7.28.

8 SM, vol 2, annex 22; SM, vol 3, annex 34; SC-M, Annexes, vol 2, annexes 12, 13, 33, 34, 35,
42, 49,
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repeated formal requests.? It should alsc be noted that where supporting studies
were made available to the Court concerning soils {albelt in the original Slovak
and without translations), these studies clearly demonstrate that the Slovak
scientists share Hungarian concerns related to the complexity of the issues, the
need for further evaluation and the lack of information on remedial measures.!?

A major Slovak argument for building the barrage system was the alleged lowering
of the riverbed.!! Hungary presented evidence that the degradation of the riverbed
was caused by overdredging.!? Slovakia fails to present accurate data which
would allow investigation of the cause of the substantial lowering of the riverbed
around Bratislava.

2.4 LACK OF SCIENTIFIC UNDERSTANDTNG -

Frequently, Slovakia makes comments which illustrate a failure to appreciate the
basic scientific issues. A few illustrations can be presnted.

For example, the Slovak Counter-Memorial!? attempts to relate the surface water
guality issues of the Gab&ikovo-Nagymaros Project to hydroelectric power plants
on the Danube in Austria and Germany. This neglects the fact that important
differences exist with respect to the river water quality {particularly nutrient load}
and operating conditions which are dominant influences on eutrophication
processes. Such a statement could not be supported by a competent water quality
specialist. -

With respect to groundwater quality issues, Slovakia frequently refers to short-
term observations in an aftempt to demonstrate that long-term effects will not
occur. This shows a lack of awareness of the basic nature of groundwater quality
responses. A fundamental charvacteristic of almost all groundwater quality
problems s that they occur on a long-term time-scale. The movement of stable
isotopes was discussed in the Hungarian Counter-Memorial!® and clearly
demonstrates that migration of non-reactive substances occurs on a time-scale of
decades. The international experience of groundwater quality degradation!® also

9 HC-M, Annexes, vol 3, anncxes [7, 24 and 30; see alse HR, Annexes, vol 3’. gnnexes [ and
8.

10 Discussed in detail in Chapter 6.1 below; sce also HR, Annexes, vol 3, annex 7.
1 $M, paras 2.85-2.86, 5.10 and 5.26: SC-M, paras, 7.81, 7.103 and 7.123.

12 Scientific Evaluation, HC-M. vol 2, chap 2; see also Chapter 3.1 of this Rebuntal.
13 SCM, para 7.31.

18 Sciemiific Evaluation, HC-M. vol 2, chap 3.4.1,

15 Sciewific Evaluation, HC-M, vol 2, chap 3.5.2.1.




confirs that adverse effects may take years to appear. Short-term observations
have very limited relevance in this context.

The Slovak understanding of environmental issues in general is lacking scientific
basis. It is stated that “environmental issues were carefully studied”'® and a long
list of studies is presented under the title “Water quality, Biology, Protection of
Nature, Territorial Plan™ comprising studies of surface and groundwater guality,
agriculture, forestry and technical issues.!”? In addition, 99 studies are mentioned
related to “water quality and environmental issues™!8 But in fact, almost all
studies consider abiotic aspects of the environment or econommic issues of forest
productivity and agriculture. Biotic aspects of wetland ecology, including the
functioning of the existing Danube wetland ecosystem, were not properly
addressed.

Slovakia also frequently refers to monitoring as if this is sufficient in itself to
resolve adverse effects. However, it is well known in the area of groundwater
studies, to take just one example, that remediation is a technically extremely
difficult, costly, long-term process which may not be realistically achievable. At
the stage that adverse effects may be picked up by a monitoring p:ooxamme
irreversible harm may have already occurred.

A final example concerns the very nature of risk assessment.. The complex
problems associated with the Project can only be assessed subject to high levels of
uncertainty. It is essential that this is recognised in Environmental [mpact
Assessment and associated project evaluation. Yet the Slovak Counter-Memorial
considers this essential uncertainty to be a possible weakness.!? This displays a
lack of basic understanding of the character of environmental impact assessment.

l
2.5 DISTORTION AND MISREPRESENTATION

Slovakia’s Memeorial and Counter-Memorial misrepresent the science presented by
Hungary on numerous occasions. A few examples illustrate this:

In its pleadings, Hungary stafes that the impacts of Variant C may be less than they
would have been under the 1977 Barrage System in a number of respects, and
explains why this may be the case.?® Then it states that in other respects the

16 SC.M, para 4.01.
SM, Annexes, vol 3, annex 23.
18 SC-M, para 4.05.
19 SC.M, para 7.66.
20 M, para 3.108.
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impact may be more severe and gives a number of precise reasons.2! For Slovakia
this text is “noticeably uncertain in tone” and produces “confusion”.22 No effort is
visible to discuss the issues raised.

Misquotation is also used. For instance, where Hungary states that, for
groundwater in the Middle Szigetkéz, “the subsidence is 0-1 metre®™, this is
described by Slovakia as “a decrease of just 0.5 m”.23

Another approach is to attribute views to Hungary which cannot be justified on the
evidence presented. For example, in the Slovak Counter-Memorial, it is suggested
that Hungary 1 against dams in general: “In other words, it suggests, dams are
generally not to be favoured.”?* This is most definitely not Hungary’s position,
which is specific in its concerns to the proposed Gab&ikovo-Nagymaros Project
and the relevant reaches of the Danube, with their associated specific
environmental conditions,,

With respect to the Bechtel, HQI, and EC reports, at least, selective use of
quotations is made which distorts the overall sense of the documents in several
important respects. For example, in the Slovak Memorial a quotation from the
Bechtel report states that “the hydrologic regime of the project area has been
thoroughly studied and potentially significant impacts have been identified by
VIZITERV and associated experts™.2

This gives a misleading impression of confidence. Bechtel in fact raises many
important aspects of the project which have been inadequately treated. Some of the
most far reaching criticisms refer to biological aspects,26 but these in turn affect
the entire conception of the Project and its operating modes.

Thus Bechtel states that “potential impacts to biclogical and archaeclogical
resources may be significant, and planned mitigations may not be sufficient to
reduce impacts 1o an iusignificant level”.2?7 Lack of biological data means that
appropriate management strategies for surface and groundwater cannot be defined,
and “conflicts may be present with protecting biolegical resources”. They state
that “[t]he recommended studies for water quality and biology may result in
identification of the need to modify the project’s operational strategies”, and that

21 KM, para 5.109.

22 SC-M, para 8.01.

23 sCM, para 8.23.

24 §C-M, para 7.29.

25 SM, para2.31.

26 See HC-M, para 1.31 et seq.

27 HC-M, Annexes, vol 4 (part 1), annex 1 at p 15.
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“laldditional flow releases to the old Danube River channel and side-arms may be
necessary” as well as “[m]odified peaking schedules”® although “until more
biological baseline conditions are established, this camot be cleary
determined”.2? '

Specific comments by Bechtel relating to the need for more detailed study of
surface and groundwater conditions include the following:

“Potential problems that we believe require additional studies te quantify
impacts...are the water quality and water level fluctuations downstream of
the Gabcikovo barrage.”0

“Detailed studies of critical areas in Szigetkoz should be conducted.... The
hydrogeologic characteristics of a specific area will most likely differ
from the homogeneous, isotopic conditions assigned in the analog
modeling studies....”"3!

“Exploration and installation of monitoring wells should be carried out in
those areas where seepage is possible, and where previous studles have
not been adequate.”2

With respect to “the sensitive wildlife area near Asvanyraro”, a detailed biological
study is needed, to be followed by more detailed hydlologmal studies before an
- assessment can be made:

“If adverse effects are anticipated, it is recommended that water levels
and water quality be closely monitored for at least | year....”33

“Modeling is needed to assess the possibility of reduced DO in the two
reservoirs....”34

With respect to groundwater:

“Another 10-15 sites should be selected for long-term measnrements” 33

%

28 Ibid, p 15-16.

29 Ibid, p 15.
30 1bid, p17.
31 Tbid, p 18.
32 Ibid,p 19
33 1pid, p20.
3 Ibid, p27.

33 ibid, p29.
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“Ground water quality sampling and quality analysis should be conducted
monthly for 2 years to establish baseline conditions. Vertical sampling of
a few deep wells should also be conducted.”

“Ground water level data should be collected at all biclogical monitoring
stations fo monifor habitat changes. Stream gauging and water quality
data should be collected at sensitive waterfow! locations....”3¢

These examples illustrate Bechtel's awareness that significant deficiencies existed
in the knowledge of surface and groundwater conditions, and that several years of
further detajled studies were required, integrating biological and hydrelogical
aspects, for an appropriate project evaluation. “Due to the variable database,
quantification of significant impacts to high, medium, and low iIs not possible.”*”
But contrast this with Slovakia's statemment that “the hydrologic regime of the
project area had been thoroughly studied”.

Few studies were ever presented by Slovakia, but some undermine their own
credibility by plainly distorting their own findings in the conclusion. For instance a
study on fish reported in detail the substantial changes expected in the composition
of the fish fauna in the upper reservoir and states that this would eliminate the
necessity of a fish pass at Gab¢ikovo or Dunakiliti {because no migratory fish
could live in or pass the reservoir). Nevertheless it concludes “[n]o great changes
will occur in the species of ichthyofauna of the reservoir as compared to the main
river flow”.38

2.6 ERRONEOUS DATA

Possibly the most important aspect of scientific credibility is honesty in the
reporting of data.

Slovakia presents erroneous data of the situation in Hungary, as, for example, in
representing historical changes to groundwater levels.3¥ The substantial
inaccuracies in this diagram are analysed in Chapter 4.4. 7, below.

A further example is the misrepresentation of groundwater changes in Hungary
associated with side-arm recharge®® The current data are presented, and the
differences discussed, in Chaprer 4.4.1, below.

36 Ibid, p 36.

37 Ibid. p33.

38 SC-M, Annexes, vol 2, annex 25.
3% SC-M, illus CM-5.

40 SCM, illus CM-13.
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The “bottle-neck argument” in navigation was backed by the statement that “in
June [993, the Danube waterlevel around Nagymaros dropped to 68 cm, making
navigation quite impossible” 4! It is true that the gauge reading was 68 cm on the
17 hune 1993, but this reading corresponds to a water level still 78 c¢cm above the
navigational low-flow level agreed to by the Danube Commission.42

2.7 CONCLUSION

It can be concluded that Slovakia has undermined its ¢redibility with respect to
data - presented and supporting arguments, demonstrating a lack of a basic
understanding of the complex scientific issues which underlie the case.

41 SC-M, para 8.43.

42 Moreover, the level only went below 98 ¢m in the period 16-18 Junc: on June 15 the gauge read

100 ¢ and on June 191t read 126 cm. This sirengly suggests that the water was retained in the
Cunovo Reservoir for release on June 18 to aid the passage of a sea-going vessel. For detaily
see Chapter 3, fn 79.




CBAPTER 3
RIVER MORPHOLOGY, FLOOD PROTECTION, NAVIGATION
3.1 RIVER MORPHOLOGY
3.1.1 BED DEGRADATION

Summary of the Scientific Position’

River regulation since the [9th century has confined the Danube to a single thread
channel but has nevertheless retained a system of active side branches in the
Szigetkdz and Zitny Ostrov. These have a high value with respect to nature
conservancy. Excessive industriat gravel minmg since the 1960s together with ford
dredging has led to a reduction in low-flow water levels and a subsequent lowering
of groundwater levels in the vicinity of the channel. In the section from Rajka (rkm
1850) to Gényii (rkm 1790) a total volume of more than 700,000 m® of sediment
was dredged from the riverbed as an annual average in the 1970s and 1980s,2
exceeding even the natural bedload arriving at Bratislava before the construction
of dams in Germany and Austria® As a result, low-flow water levels have dropped
at Bratislava by nearly 2 m and at Gényii by [.5 m siuce 1966.4 Riverbed surveys
of the reach between Rajka and Gényll between 1965 and 1991 indicate that the
river morphology is governed by the accumulation of sediment and the excavation
of gravel rather than by erosion. In certain sections aggradation prevailed despite
dredging.

Tt can be assumed that the detrimental over-excavation® of gravel was carried out
in anticipation of the construction of the Gab&ikovo-Nagymaros Barrage System

! For details see Seientific Evaluation, FIC-M, vel 2. chap 2.2.2 and vol 4 {part 1). aunex 6.
2 Sce Scientfic Evaluation, HC-M, vol 2, Table 2.1.

The natural bedload transport at Bratislava was estimaicd to be 600,000 m*; no measurements
are available, but it can be assumed that the construction of Austrian dams resulted in a
considerable reduction of sediment supply.

. ) ¥
4 Sce Seiesuific Evafuation, HC-M, vol 2, Fig 2 3; no dredging data from the Slovak reach of the
Danube were made available to Hungary.

i

The lowering of the riverbed has resuled not only in envirvnmental damage in the Szigethsz
and the Zitn¥ Ostrov, bul also inn limited access to the port of Bratislava for ships.
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because in the reservoirs the rise of water levels would compensate for the drop of
the riverbed. In this respect riverbed degradation 1s closely related to the project
plans.

Rebuttal of Slovak Assertions

The Slovak depiction of the Danube riverbed degradation ignores its main cause,
1.e., gravel dredging from the river channel for industrial purposes. In place of this,
the lowering of the riverbed, especially around Bratislava, is attributed to
increased flow velocities through river training, reduced levels of sediment supply
from upstream due to German and Austrian dams, and navigational dredging.% In
most statements the degradation of the riverbed is merely attributed to erosion.?

‘As a matter of fact, the gravel volume extracted for industrial purposes. by far
exceeded the dredging of fords for the mitigation of navigation. In the 1970s and
1980s, average annual dredging volumes in the Danube reach between Rajka (rkm
1850) and the Ipoly mouth (rkm 1708) were 2.5 miltion m’ for industrial purposes,
compared to 0.4 million m® for river training and navigation® The maximum
annual dredging quotas for navigational dredging never exceeded 0.8 million m® in
this reach® — far less than the Slovak assertion of 4 million m*.* Unlike Hungary,
Slovakia never presented full data on dredging activities.!!

There is no doubt that most of the missing sediment in the riverbed was removed
by dredging and not by erosion and that industrial gravel mining exceeded by far
the dredging of ford sections for navigational requirements.

& SM, paras 1.18, 1.42 and 1.57.
7 8M, paras 2.85, 2.86, 5.10, 5.26 and 6.140; SC-M, paras 7.81, 7.10% and 7.123.

These average volumes are calculated from Table 2. 1, Scientific Evaluation, HC-M, vol 2; they
ar¢ covering different time spans for different river reachcs, ie., the years 1969-1991 (Rajka-
Gonyi), 1965-1991 {Gonyii-Komarom) and 1970-1988 (Komarom-Ipoly mouth).

9 See Scientific Evaluation, HC-M, vol 2, Fig 2.1,

SM, para 142, fn 22; this volume might represent the total amount of dredging including
industrial gravel mining on the 38 km Danube reach in Slovakia.

Hungary has presented exact dredging records to the Court in varions documents, ie., Scientific
FEvafuation, HC-M, vol 2, chap 2 and vol 4 {part 1}, annex &; these data are based on detailed
annwal dredging records for each river km, which are available in the protocols of the Boundary
Waters Commission for the entire Hungarian/Slovak Danube reach, and should be available for
the Slovak reach as well. Dredging data which were actually presented by Slovakia, e.g., in the
Report Gabéikovo-WWF —~ the pros and cons by Prof. Mucha {(SC-M, vol 2, annex 24} do not
allow conclusicns on the dredging activities on the Slovak reach. It was only mentioned that
gravel excavation was stopped in 1584 except for navigational dredging.
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3.1.2 IMPACTS OF THE ORIGINAL PROJECT

"

Summary of the Scientific Position!?

The area affected by the construction and operation of the Gabéikovo-Nagymaros
System would comprise the Dunakiliti-Hrusov Reservoir, the Danube reach
between the Dunakiliti weir (rkim 1842} and the conjunction with the tailrace canal
at rkm 1811, the Szigetkdz floodplain with the side branch system, the impounded
Danube reach from rkm 1811 to the Nagymaros barrage at rkm 1696 (“Nagymaros
Reservoir™} and the tailwater section downstream of Nagymaros with the two
Danube branches around Szentendre Island and further downstream as far as the
morphological impacts of the operation of Nagymaros could be anticipated.

The construction and especially the planned peak operation of the Gablikovo-
Nagymaros System would have affected the different project parts as summarised
in Fable 3.1

Presentation of New Datai3»

Austrian research projects concerning the impacts of peak operation on the aquatic
fauna have demonstrated both the detrimental effect of the sudden pulse release
when starting peak operation and the sudden flow reduction at the end of peaking.
According to these investigations made on 6-7th order streams the changes In the
composition of the bed sediments and high suspended loads during peaking result
in a severe loss of biomass and biodiversity.

12 For details see Scientific Evaluation, HC-M, vol 2, chap 2.3 and vol 4 (part 1), annex 6.

13 Table 4 of H Nesemann and O Moog Quantification of the environmental impacis of the
planned Gabcikovo-Nagymaros project. Forecast of the effecis on benthic invertebrates bosed
on an analvsis of the Austrian Danube, YVienna, 1995 (hereinafier Nesemann and Moog, 1993);
HR, Annexes. vol 3, annex 4.
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Fuble 3.1: Summery of morphological inpacts of the Gabéikovo-Nagvinaros System'¥

Location

Impacts

Dunakiliti-
Hrusov
Reservoir

« Destruction of al! side branch systems, islands and morphological features of the active
floodplain on both sides of the Danube from Dunakiliti (ke 1842) to Bratislava (tkm 1863)
« deposition of approx. 30 % of the bedload and 77 % of the suspended load

Old
Danubc

» between rkm 1811 and rkm 1817 dredging would have been earvied out to adapt the
riverbed to the lower tevel of the downstream reach (which was to be dredged}

~ due o the tota] fetention of the bedload in the reservoir, the degradation of the yiverbed
previonsly caused by excessive dreds_.,mg would continue )

~ the dominant residual discharge 13 of §0 m’/s would lead to the characteristic habitat
structurcs of a low-flow bed, but once or twice a year sudden flood releases would destroy
most of the newly developed habitats, especially on the banks of the low-flow riverbed

« vegetation would rapidly move into the former riverbed, and regular maintenance would be
needed to ensure the flood discharge capacity of the channel

= daily peak operation would reverse the direction of the flow up to rkm 1823 and associated
water level fluctuations would endanger the stability of the banks

Szigetkéz
Floadplain

» colmatation of side branches is likely, especially considering the envisaged cascade system
with 12 cross dvkes on the Hungarian side

Napymaros
Reservoir

= the impoundment would drown two dozen islands covered with valuable wetland forests

« dredging between the conjunction with the power canal at rkm 1811 and Gényi {rkm 1791}
was planned in order 1o increase the cnergy head ar Gabéikovo power siation with |
subsequent destruction of fluvial habitats and lowering of adjacent groundwater levels

+ daily water level flucweations by peak opgration would amotunt to 4.5 m in the tailvace canal
and still 2.5 m at the mouth of the Mosoni Danube {rkm 1793.3} leading to daily flow
reversal for many kilometres in tributacics

= {low velocities would vary acéordingly each day, 1.2.. from 0.3 1o [.3 mifs in the middle of
the reach

= almost the entire Danube reach would suffer from erosion which it was hoped to stop by
natural armouring; near Nagymaros and along the banks fine sediments would accumulate

« rapid daily water level fluctuations would endanger the stability of the banks and prevent
any growth of vegetation

= fluvial habitats would suffer from daily fluctuations of flows resulting in unfavourable living
conditions for the aguatic fauna {see annex 4. voi 3}

Doswenstrean:
MNagvnaros
Reach

» according to the Joint Contraciual Plan dredging of the tailwater was to increase the
hydraulic head available for energy preduction©

» the envisaged operation of Nagymaros included a remarkable peak operation towards the
free-flowing Danube section downstream of the barrage; this could result in further
degradation of the bed in the long term .

. . . . - - .
- the effects on the aquatic Tauna would be similar to the ones in the Nagyvmaros Rescrvoir

For a move detailed analysis of the anticipated impacts, see Scientific Evaiuation, HC-M, vol 2,

chap 2.3,

The natural average flow of the Danube at Bratislava is 2,025 ms; according to the Joint

Contractual Plan 50 m*/s were to be released in the Old Daaube from March to November, and
secpage water of only 18.9 m’/s was regarded 10 be sufficient for the supply of the Qld Danube
from December to February; 200 nr'/s were 1 be released during the growing season in case of
necessity {though no specifications for this were gutlined}.

SC-M, para 7.71; the deuimenial effects of the lowering of the riverbed were obvious afier

industrial dredging in this reach had threatened bank-filtered well systems. For this rcason
gravel mining has been prohibited in this reach since 1980,
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Rebuttal of Slovak Assertions

The Slovak Memorial and Counter-Memorial are silent about most of the
environmental nmpacts addressed above. The consequences of peak operation in
particular are hardly mentioned or even denied: as illustrated in the Sciewsific
Evaluation,)? the water levels in the Nagymaros headwater section would vary
much mote than the one metre claimed by Slovakia.!S It Is even denied that the
Nagymaros power station would be operated at a peaking mode: “...its [Nagymaros
step] discharge into the riverbed below would never vary..”.!% Or it is stated that
“The planned operation of the project will not significantly alter the flow
characteristics or hydrology of the river downstream of Nagymaros”.2® Actually
the envisaged operation of Nagvmaros at low-flow periods would result in daily
discharge fluctuations from 1,600 m’/s to more than 2,000 m'/s with subsequent
daily fluctuations of flow velocities and water levels far beyond Budapest.2!

The envisaged peak operation of the Gabéikovo-Nagymaros System not only
endangers the stability of river banks, dykes and the bed itself, it also damages
fluvial habitats by ever changing flow velocities and flow directions in tributaries
and the lower reach of the Old Danube. The magnitude of the envisaged peak
operation is unmatched in large European rivers.??

According to the Slovak Memorial and Counter-Memorial, potential erosion
problems of the Old Danube riverbed should be handled with the construction of
“underwater weirs”.23 It is not clear what kind of a construction is meant by this.
Fortification of ford sections with rip-rap would stabilise particular sections, but
not prevent the possible degradation of long river reaches between. Higher weirs,
on the other hand, would create a sequence of impoundments in the Old Danube
with well known detrimental impacts on the aquatic ecosystem. 24

L7 Scientific Evaluarion, WC-M, vol 2, Fig 2.5.
18 g, para 2.54,

19 oM, para 2.36.

20 SC-M, para 7.72.

21 HC-M, Annexes, vold {part 1), annex 6, chap 3.5, at the Budapest gauge, daily water level
fluctuations would be about 2 m.
22 Neither the barrage systems at the Upper Danube nor at the Rhine are operated at similar peak

operation modes {see HC-M. para {211}

23 §M, pura 2 .86, SC-M, para 7.44; the issue of “underwater weirs™ is addressed in more detail in
Chapter 7. below. :

2 See Sciemific Evaluation, HC-M, vol 2, chaps 2.5 and 4.6.
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In any case, there is no reason to assume that the “river banks would develop more
naturally...and lateral erosion would start once more”?> that “the correct
implementation of the G/N Project was to lead...to a positive improvement” 26 of
even that “... the original braided nature of the river can now be recreated...” 2’

3.1.3 IMPACTS OF VARIANT C

Summary of the Scientific Position’s

The impact area of Variant C with respect to river morphology comprises the
Cunovo Reservoir, the Old Danube (including the side branches} and a certain
river reach downstream of the conjunction with the power canal.

The morphological impaets of the construction and operation of Varant C are
similar to the ones anticipated for the Original Project.?? The upper reservoir is
smaller, but big enocugh to retain the same amount of bedload as predicted above.
The length of the abandoned riverbed is longer by 9 km, and the base discharge
released in the Old Danube has varied between 200 and 350 m’/s since the
diversion of the river.3® The medium flood immediately after the closure of the
Danube in November 1992 eroded about 2-3 million m’ of sediment below the
floodplain weir at Cunovo;3! this mass of sediments is expected to be transported
down the channel intermittently with each release of larger floods.3? Between rkm
18G8 and 1800 new ford sections have developed since the commencement of
operation of Variant C. :

The “oversized” riverbed will eventually be covered with woody vegetation
outside the wetted perimeter, and the beginning of this process can now be

25 sC-M, para 7.104.

26 sC-M, para 7.22.

27 sC-M, para 7.28.

28 For details see HC-M, Scientific Evalnpation, vol 2, chap 24 and Anncxes. vol 4 {part 1},

annex 6.

29 Hydrological implications are discussed in Chapter 4 of this Rebuttal.

30 gee HR, Annexcs, vol 3, annex 1,

31 EC-Hungary-Slovak Republic, Working Group of Monitoring and Water Management Experts
for the Gabtikovo Systems of Locks, Data Report, Budapest, Nov 2, 1993; HM, vol 5 (part 2),
annex 18 at p 698. -

The presently constructed weir at tkin 1843 will prevent any bedload from passing downsiream.
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observed {Plate 3.1a}.3% As anticipated in the Original Project, it is likely that
fluvial and riparian habitats will eventually adapt to the prevailing low flows, but
will be destroyed with each major flood release. Gradual degradation of the bed
can be expected due to the retention of coarse sediments in the Cunovo Reservoir.
Ou the other hand, the flow is backed up in the lower part of the Old Danube by
the higher discharges entering the bed from the tailrace canal. This has already led
to considerable siltation reaching 0.5-1.0 m thickness near the banks (Plare
3.15).5% The side branch system is not only affected by less frequent (and briefer}
inundations compared to pre-dam conditions but also by [ower concentrations of
suspended load.

Rebuital of Slovak Assertions

The Slovak documents submitted to the Court say little about the morphelogical
impacts of Variant C. A third weir to be installed in the Cunovo complex in Phase
11 of the construction is supposed to enable the discharge of bedload. 3 This
structure will not prevent the sedimentation of almost all bedload at the upstream
end of the Cunovo Reservoir. Even in flood conditions it cannot be expected that a
significant part of the bedload will pass through this structure.

It is stated by the Slovak Party that the Old Danube can now develop “more -
naturally” 3 An article written by Dr. Jdggi was quoted with selective statements
apparently supporting this view.37 In fact, the article of Dr. Jéggi contains a more
detailed description of the necessary steps to be taken in order to achieve a semi-
natural state of the old riverbed.3® It is worthwhile to note that Dr. Jiggi not only
proposes a more natural discharge regime for the Old Danube, but that he strongly
opposes the construction of weirs in the main channel.?® He writes:

33 P Molnar, The Danube afier the diversion: an actual geological survey. MAF], Budapest, 1995
(Rereinafier Molnar, 1995}, HR, Annexes, vol 3, annex 2.

34 Ipid.
35 §M, paras 3.29 and 5.35.
36

SC-M, paras 7.80 and 8.03; the EC Working Group Report conlains such a statement referring
to the dislocation of the navigation route from the Danube riverbed {(HM. vol 5 (part 2},
anncx 14). This “unigue chance” for the restoration of natural riverbed patterns would only
exist if it were coupled with the natural discharge regime.

3T SC-M, para 8.03,
3 SC-M, Annexes, vol 2, annex 32,

39 See also Chapter 7.2 of this Rebuttal. The solution propagated by Dr Jiggi would have to be
examined carefully with respect to ice release and the discharging of the 100-year flood without
using the bypass canal; emergency navigation would no longer be possible. Dr Jdggi reiterates
his critique of construction of weirs in a letter to Hungary, HR, Anmnexes. vol 3, annex 3.



The actual release of water in the Old Danube at Cunovo since the damming does
not reflect Dr. Jdggi’s suggestions. Flood flows were only shared above the
discharge capacity of the turbines at Gabgikovo, so that in 1994, just one flood
flow with less than 2,000 m’/s was discharged into the old riverbed ! It is
interesting nevertheless to read that “Slovakia is in full agreement with the views
expressed n Dr Jaeggi’s paper” 42 That agreement is not reflected in the discharge
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“On a long term basis, however, a more dynamic approach may be
necessary. | he 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 Old Danube. Of course, a
dynamic development of such a channel is possible only if pericdically
bed forming flows of the order of about 3000 m’/s are sent into this reach.

..the duration curve [of the discharge] has to reflect the original
conditions with some short duration bed forniing 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 a model of the original river
and thus not be identical to 11,740

regimes under Slovak control.

The assertion that colmatation of the side branches or main riverbed preventing
groundwater recharge would not occur*? is not supported by evidence. Actually
there is no simulation method available to produce r¢liable forecasts of

colmatation effects in ndtural river channels or even in side branch systems. 44

40
4]

42

44

SC-M, Asnnexes, vol 2, annex 32 at pp 434-435,
Compare flow charts in annex 1 {HR; Annexes, vol 3).

SC-M, para 8.03.

SC-M, paras 7.41-7.44, 8.26; in this respect the citation of the EC reports cannot be 1aken as
cvidence; although Hungary highly ackeowledges the work done by the EC experts, it must be
noted that these reports cannot he regarded as independen! scientific studles since thew fully

relied on the database mude available by the two Partics.

For further details on colmatation see Chapter 4.5, below.




Plate 3.1a The Degradation of the Abandoned Main Danube Bed

Willow and poplar bushes spread rapidly in the exposed parts of the abandoned riverbed after the diversion of the
water (photograph taken in Oct 1994)

Plate 3.1b The Backwater Effect of the Tailrace Canal

The lower part of the main riverbed is backed up by the high water levels of the tailrace canal. The significant
decrease in flow velocities resulted in the deposition of mud reaching 0.5 - 1.5 m (photograph taken in Jan 1994)




3.2 FLOOD PROTECTION

3.2.1 FLOOD PROTECTION IN THE ORIGINAL PROJECT

Summary of the Scientific Position?>

As far as flood protection 1s concerned, there was — and 1s — no need for the G/N
Project. The levees along the Szigetk6z had been reinforced to meet the
requiremernts of the 100-year design flood with sufficient freeboard to comply with
international standards. Actually, larger floods occurred In 1970, 1974, 1975,
1981, 1985 and 199140 without causing major damage. Aside from the flood
distribution between the Danube and the bypass canal, few benefits for the
Hungarian side can be found.4? Downstream of Gonyl some works have to be
completed to reach the same level of security. [n this reach the Slovak levees were
raised to a higher Jevel according to the Criginal Project plans gffer Hungary had
suspended works at Nagymaros.

In the past many floods in this region were caused by so-called ice Jams, ie., a
barrier of accumulated ice floes blocking the channel. Due to river regulation the
danger of ice floods was considerably reduced. With the construction of a large
reservoir — only necessary for peak energy production — a sclid ice cover is likely
to develop most winters, mcreasing the risk of ice jams at its upper end or at the
welr gates. The safe release of broken ice is possibly the most difficult task in
reservolr operation.

Rebuital of Stovak Assertions

Recalling the catastrophic floods of 1954 and 1965, Slovakia suggests that the
region was left without adequate flood protection measures since that time.®® In
addition, it is claimed, that “..traditional methods of flood control were

45 For more detsils see HC-M, Sciemtific Evaluation, vol 2, chaps 2.2.4, 2.3.3 and Annexes, vol 4
{patt 1}, annex 9.

W oM, para 1.21.

47 1t should also be noted that the additional dischavge capacily of the bypass canal leads to higher

discharges and flood slages below the conjunction with the Old Danube a1 extreme flood

events, as staled below.

48 Sce Sciewific Evaluation, HC-M, vol 2, chap 2.3.3 for operational procedures for the purpose
of avoiding ice jams.

49 M, paras 1.30-1.34 and $C-M, para 7.119.




22

insufficient i this region of the Danube™.0 It is also stated that “...the Project can
substantially lower the costs for flood protection”.?!

It is not clear, what the new approach would be with regard to flood protection
measures. The G/N Systemn would allow “dissipation of flood waters in the
Danube and its branches instead of the mere channelling of the flood downstream
to the next problem area”’? This is by no means, however, a new approach. The
active floodplain mside the dykes has always served as a natural storage space,
thus leading to significantly lower flood discharges at Nagymaros and Budapest
than at Bratislava.’® By contrast the power canal would be able o transmif up to

5,200 m’/s without dissipating this flood volume in the floodplain. >4
\

Downstream of the conjunction with the power canal, existing dykes had to be
reinforced for the construction of the Nagymaros Reservoir — with methods which
hrad been successfully applied i the Szigetkdz region before 1977. So, part of
these costs could be accounted for by the Project.

It is mentioned several times that floodplain forests were intended 1o be cleared
along a 250 m wide strip of the upper Danube reach below Bratislava In order to
lower flood stages in the city.> According to the discharge rating curves of the
river gauge at Bratislava, flood levels, as well as low-flow levels, sank
considerably over the last 30 years, augmenting the level of flood security.?® In
addition, such a measure would have increased flood stages downstream of the
clearing which would have unfavourably affected both countries.

Flood protection was inevitably part of the Gab¢ikovo-Nagymaros Project since
several structures would have served both purposes — the production of energy and
flood control. On top of this, the construction and operation of the Gab¢ikovo-
Nagymaros System created new flood hazards, e.g., potential rupture of high
embankments, failure of gates at flocd discharges and increased danger of ice

50 oM, para 1.34.
1 SC-M, para 7.119, fn 159
52 gM, para 2.80.

33 The 10G-vear flood was calculated 1o be 10,600 m’/s a1 Bratislava and only 8,700 m’s at
MNagymaros, despiic an increase in drainage ares {Sciemtific Evafuaiion, HC-M, vol 2, chap
32.0)

54 soM, para 8.07; Hungary acknowledges the benefits of the bypass canal in terms of flood
protection for the Szigetkéiz, but the Gabtikovo-Nagymaros Project was never the only solution
to address future flooding problems; local accumulation of sediment in the main channe! could
have been managed by precise maintenance dredging, hvdrological changes in flood conditions
have always been accounted for by re-evaluating design fiood levels.

5% SM, par 2.109, SC-M, paras 7.27 {fa 37) and 7.87 (fn 128).

56 See discharge rating curves in HC-M, vol 4 {part 1}, annex 6.
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development in the reservoirs with the potential blocking of flows. So, there were
good reasons to include aspects of flood protection in the Treaty. Nevertheless,
flood protection has never been the primary factor for the realisation of the
Project.

Slovakia is silent about these additional risks and only talks about benefits in terms
of flood security — benefits which could have been gained without the Gab&ikovo-.
Nagymaros System. A 100-year flood level was agreed to by both countries for
normal risks of flooding; a higher flood protection level was necessary to cover
additional risks caused by the envisaged structures of the Project.

3.2.2 FLOCD PROTECTION WITH VARIANT C

Summary of the Scientific Position’’

The Incomplete state of construction of Variant C called “Phase I” falls behind the
mutually agreed safety standards of the Original Project. Neither the [00-year
flood nor the [,000-year flood can be discharged by the structures at the same level
of safety previously adopted. Immediately after the closure of the Danube, the
Cunovo weir could not even safely handle the flood discharge for which it was
designed. The medium flood in November, 1992 {of which only 2,120 m'/s had to
be released at Cunovo, compared to the 100-year design flood of 10,600 m’/s)
caused considerable damage m the downstream channel, on the floodplain, in the
side arms and at the structure itself, demonstrating that Variant C could not safely
handle extreme floods like the ones in 1954, 1965 and 1991, The danger of
uncontrolled flooding — possibly overtopping the reservoir dyke — imposes an
additional flooding risk on Hungary.

The state of construction of Variant C, Phase I, does not allow the same
procedures of ice release as agreed to in the Original Project; this was indicated by
ice problems in January 1993. Thercfore, Slovakia unilaterally accepted a
significantly higher risk of uncontrolled flood discharge.

Rebuttal of Slovak Assertions

Obviously Slovakia has abandoned the mutually adopted safety standards for the
flood discharge of the Original Project’® In the original design, a certain
discharge capacity was kept as a reserve. With the commencement of operation
with Variant C not yet complete, an additional risk of uncontrolled flooding was

57 For details see Scientific Evalzation, HC-M, vol 2, chap 2.4.4. and vol 4 (part 1}, annex 9.
38 Sciemtific Evaluation, HC-M, vol 2, Table 2.3,
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unilaterally accepted by Slovakia (and imposed on Hungary). The total discharge
capacity of “Phase I was given as 12,715 m’/s “once [the structure was] fully
completed™.*® In other words, even this partial capacity was not available by the
time of the closure of the Danube at Cunovo. Assuming the same safety standard
as adopted for the Original Project, the {completed) structures of Variant C (Phase
I} only had a 83% discharge capacity for the 180- and 1,000-year design floods, 50
not to mention the nability of discharging the 100-year flood without the bypass
canal.

There was no reason at all to build Variant C for the purpose of flood protection.
“Antiquated dykes” along the Danube on Slovak territory, which protect three
villages between the Danube and the power canal, could have been reinforced by
Slovakia without constructing Cunovo.%! The Slovak dyke system along the
Nagymaros Reservoir has actually been completed, and the failure of Hungary to
fulfil the dredging between rkm 1816 and rkm 1791 {Gény() did not diminish the
existing level of flood safety.52 Increased sedimentation in this reach may well be
induced by the implementation of Variant C itself.8?

It is altogether misleading to state that the Szigetkdz is for the first time
“safeguarded from the threat of devastating floods ...”.% The Szigetkéz area had
reached a 100-year flood protection level by [977. The incomplete status of
construction of Variant C in October 1992 actually endangered the area through
uncontrolled flooding. In addition, the hazard of ice floods is increased by the
construction and operation of the Cunovo Reservoir.63

59 SM, para 5.48; SC-M, para 3.34.

60 Thig is valculated subjecting Variami C to the same safely levels as adopted for the Original

Project: 1Q00-vear flood should leave a 1.5 m freeboard. use 50 % of the turbine and lock
capacity at Gabéikovo and 75 % of the available discharge capacity at Cunovo. 1600-vear flood
should leave a 0.3 m frecboard, employ 30% of the turbine capacity and 100% of the tock
capacity at Gabtikovo and 75-90% of the available capacity at Cunovo. Given these restraints
Variant C, Phase [ fails 1o satisfy the safety requirements for flocd release. See Scientific
Evaluation. BC-M. vol 2, chap 2.4.4 and Table 2.8.

6l SM, para 5.07.

62 sM, para 5.37. ‘ )
03 SM, para 5.49; Sciersific Evaluation, HC-M, vol 2. chap 2.4.3. .

%4 SC-M, para 8 07 ‘

85 Scientific Evaluation, HC-M, vol 2. chap 2.4.4,
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3.3 NAVIGATION

Summury of the Scientific Positionts

Plans for river training to facilitate navigation were worked out in the 1960s but
were only partiatly fulfilled due to the anticipated installation of the Gabéikovo-
Nagymaros System. In the Danube stretch along the envisaged power canal from
rkm 1842 to tkm 1816 the regulation was completed, and only minor problems
concerning a sharp bend at rkm [814 remaimed, not presenting significam
restrictions to navigation. Between Sap {km 1811} and Gényi (rkm 1791)
additional fords appeared after the opening of the power canal. Recent
investigations by VITUKI and a Dutch-Hungarian consortium indicate that
traditional regulation methods, including some maintenance dredging, would be
sufficient to meet the requirements of class VI.B. vessels according to the UN
EEC/CEMT classification system.%7

Rebuttal of Slovak Assertions

Slovakia claims that the section between Bratislava and Budapest is “the Daaube’s
only major’ remaining navigational bottleneck™ and points at the increased
importance of the Danube as part of the network of navigable rivers after the
opening of the Rhine-Main-Danube Canal in 1992.68

Actually there are a number of restrictions in navigability along the fairway Rhine-
Main-Danube: 70

- On the Rhine the navigational low-flow depth is 2.] m in the free-
flowing river reach downstream of the last barrage at Iffezheim {rkm
334y all the way to Cologne (rkm 686), though with one exception:

downstream of the mouth of the Main near Bingen (from rkm 508-

56 For more details see HC-M, Scientific Evafuation, vol 2. chap 2.2.3 and Annexes, val 4 (part 13},
annex .

67 Delft Hydraulics, Frederic R Harris, VITUKI, Danube Environmental and Navigation Project,

Feasibility Study Rajka-Budapest. Streteh Bi: Szap-fpoly Mouth, Oct, 1994, Commissioned by
the Ministry of Transpert, Communication and Water Management (hereingfter Delft-Harris-
VITUKI Feasibility Stuedv Oct 1994); the updated final report is placed in the Library of the
Court. .

68 g para 1.20.

69 $M, para 1.11.

FLUN Wasendorler, 1992, Nautical situation of the Austrian Danube in the framework of the

falirway Rhing-Main-Danube. {ln German), 13. Seminar Landschaftswasserbau, Technische
Universitidt Wien, pp 202-232.
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557) there is g shallow rocky section with only a 1.9 m low-flow
depth which cannot be improved beyond 2.1 m for technical reasons
(the construction of a barrage system at this location is out of the
question);

- some sections of the upper Main above Wiirzburg have a surface
width of 45 m only, corresponding to a navigational width of 36 m;
below Wiirzburg there are sections with navigational low-flow depths
of 2.5 m allowing for a draught of 2.3 m;

- in the 72 km long German Danube section between Straubing and
Vilshofen the water depth at navigational low-flow s presently 1.7 mmy;

- in the Austrian reach there are ford sections in the Wachau region
which were improved by river fraining to 2.5 m navigational water
depth;

- between Vienna and Bratislava the navigational low-flow depth is
225 m;

- in the Hungarian Danube below Budapest there are ford sections at
rkm 1548 and 1522 with 2.4-2.5 m low-flow water depth;

- below the Iron Gate there are ford sections around rkm 858 with 2.2-
2.4 m low-flow water depth;

- in the lower Danube reach between rkm 575-435 there are seven
shallow sections with low-flow water depths of 1.8-2.5 m;

- four to five ford sections were recorded in the reach from rkm 345-
317 with low-flow water depths of 1.6 m and 1.8-2.5 m, respectively.

This list of navigational restrictions in the fairway Rhine-Danube démonstrates
that there will always be restrictions at certain times for certain ship classes to
travel along the waterway. There is no common standard for the size of a vessel to
travel from East to West; in fact, the Rhine as the most important fairway mn
Europe has a remarkable restriction in navigational low-flow depth.

It is not denied that the section between Bratislava and Budapest presents obstacles
to navigation, but the Gabtikovo-Nagymaros System is not and never was the only
feasible long-term solution to resolve navigational problems.?! There is a
tendency in Western Europe in {navigational} river regulation to apply
sophisticated river management methods which avoid the impoundment of free-
flowing river sections.”? Studies carried out, with international co-operation, of
the Danube stretch from Sap (rkm 1811) to Budapest contaming the majority of

71 Contrary to that implied in SM, paras 1.12, 1.39 and 1.45.

72 E.g, on the Austrian Danube reach below Vienna. on the upper Rhine below 1ffezheim, on the
river Elbe in Germany, for details see HR, vol 2, Appendix 5.
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the ford sections in the Project area conclude that traditional methods of river
training are feasible to meet the requirements of class VI.B. vessels.”? For the
Szigetk&z reach only two problems remained unsolved in 1992 when international
navigation was diverted to the bypass canal — a ford section near Dunakiliti (rkm
1842) which was caused by the Project itself, and a sharp bend at rkm 1814 which
can be managed by ship traffic.”

In international fairways it is well accepted that ship traffic is restricted at certain
times of the year to a certain draught or is even blocked during extreme low flow
periods. In the Danube reach between Vienna and Bratislava, for example,
navigation was restricted to maximum 2.0 m draught on 84 days per year on
average from 1976 to 1985. In other words, on 280 days vessels with a draught of
2.0 m or more could navipate, depending on the hydrological situation.”” Full
navigation possibilities at Bratislava were possible on an average of 60% (220
days per year) from 1980 to 1991.7¢ This means that on more than 140 days ships
with draughts smaller than 2.5 m could still navigate, depending on the actual
hydrological situation. On the other hand, all traffic was blocked on 36
consecutive days in 1954 when both ship locks at Gabgikovo were inoperable due
to accidents.”’

It is stated in the Slovak Counter-Memorial that “in June 1993, the Danube water
level around Nagymaros dropped to 68 cm, making commercial navigation quite
impossible”.’® This sounds dramatic. Actually, the gauge reading was 68 cm on 17
June 1993, but there was still plenty of water for even large ships, since this gauge
reading corresponds to a water level of 78 ¢m above the navigational [ow-flow
level agreed by the Danube Commission.”

7 According to the UN EECICEMT classification systemy; Delfi-Harris-VITUKY, Feasibifity
Study. Oct 1994,

M Sec Scieniific Fvaluation, HC-M, vol 2, chap 2.2 3.

ooy Wosendorfer, 1992, Nautical situation of the Austrian Danube in the framework of the
Jairway Rhine-Main-Danube. {In German]. 13. Seminar Landschaftswasserbau, Technische
Universitat Wicn, pp 202-232.

76 sM, para 1 47.
77 HC-M, para 3.93. ‘

B SC-M, para 8.43.

79 The “Zero-level™ of river gauge is arbitearily fixed and does not correspend to the deepest point

of the riverbed; at Nagymaros gauge the agreed navigational low-flow level corresponds to a
gauge reading of minus 10 cm. Even so, the reasons for this drop are interesting {on June 135,
the reading at Nagymaros was 100 em). The period Junc 16-18 was the only time when the
gauge reading wenl below 98 cm. The only explanation for this could be that the natural flow
was retained in the Cunovo reservoir in order to accumulate watcr to be teleased on June 8.
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Nobody ever intended to regulate the entire Danube below Komarno to afiow ali-
year movement of large sea-going vessels. The decision to build large sea vessels
at a Slovak shipyard includes a certain risk of suitable flow conditions for delivery,
a risk quite independent of the dispute over the GN Project. 80

The contention that navigation of larger vessels will be possible in the Old Danube
in case of emergency®! contradicts the persistent proposal of constructing
“underwater weirs” with the aim of restoring original groundwater levels. Such
weirs would have to reach a crest level of several metres above the riverbed, thus
preventing the passage of even smaller vessels.$2

80

81
82

SC-M, paras 8.42 and 8.43; in June 1993 a large sea vessel was manoeuvred down the river by
manipulating the discharge at GabCikovo.

SC-M, para §.40.
Cf Chapter 7, below.

———— —— T4
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CHAPTER 4
SURFACE AND GROUNDWATER HYDROLOGY

4.1 INTRODUCTION

Prior to the diversion, the elevated riverbed of the Danube used to recharge the
aquifer. This process was reversed in October 1992 when the water level in the
main riverbed dropped far below the average groundwater level. Since the
diversion, groundwater recharge in the Szigetkéz is mainly controlled by the
infiltration processes in the upper reservoir. Reduced flow velocities led to
deposition of fine sediments affecting the quantity and quality of the exfiltrating
water. The envisaged groundwater recharge with a side-arm water supply system is
not only governed by the bed resistance of the side branches and connecting canals
to infiltration (i.e., colmatation), but also by the transmissivity of subsurface layers
of sediments and the water level differences between the side canals and the main
riverbed. Given the expected and already observed processes, the potential use of
the Szigetktz aquifer Is threatened by the effects on both the quantity and quality
of the extractable water. :

The major source of Budapest’s water supply are bank-filtered wells located in the
Danube reach dlongside the Szentendre Island. These would have been impacted
by the Original Project. Substantial dredging was intended in this reach in order to
increase the useful head for enmergy production at the Nagymares hydroelectic
plant. This would certainly be at the expense of the exploitable bank-filtered
water. [n fact, industrial dredging was stopped in this reach in 1980 for this very
reason. Additional risks are associated with the changing patterns of erosion and
deposition in this reach caused by the envisaged peak operation of Nagymaros. It
is known from certain well fields that this can lead to a deterioration of the quality
of the extracted water..

4.2 SURFACE WATER HYDROLOGY

4.2.1 ORIGINAL PROIECT

According to the agreed water balance in the Joint Contractual Plan, which fixed
all water withdrawals from the reservoir and the seepage canals, 50 m’/s should be
released 1 the old riverbed at Dumakiliti from March to Novemwber, only
increasing to 200 m’/s in case of need during the growing season, and 18.9 m/s
scepage water from under the weir was regarded as sufficient during the winter




months. The Hungarian side branches were to receive between [7 and 34 m’fs,
depending on the season and state of colmatation. Larger amounts of water could
have been extracted but only with a reduction of the share of energy received from
the power plants. '

This water balance was never changed. The alleged increase in discharge to a
permanent 350 m’/s for the Old Danube or a weekly flushing of 1,300 m’/s was
never agreed between the two parties and there is no indication that this “decision™
was ever communicated to Hungary.! The same is true for the supply of the
Hungarian side-arm system; the discharge capacities installed, e.g., 250 m*/s in the
ship lock at Dunakiliti could ondy be used by Hungary at the cost of its energy
share.

The 1mpacts of the Original Project on surface water levels and flow velocities
would have been manifold.2 Flow velocities would have been substantially
reduced in backwater reaches entailing the sedimentation of fines, ie., in the
Dunakiliti-HruSov Reservoir, in the lower part of the Old Danube (up 1o rkm
1823}, and in large parts of the Nagymaros Reservoir, especially towards the
barrage and along the banks. In the Danube between rkm 1842 and vkm 1811,
water levels would drop far below the lowest water level ever recorded, thus
disconnecting those side-arms that were still permanently joined with the main
channel in pre-dam conditions.

It is misleading to state that “.._prior to the diversion a full connection between the
side-arms and the main channel was achieved only at times of flooding, that is for
no more than around 20 days per year”,> or that “..regular water fluctuations
simply did not occur due to the region's isolation from the main river”.4

Despite the degradation of the riverbed by excessive dredging some side-arms
were still permanently connected to the main channel with their lower reaches on
about 140 days per year;’ only the upper ends of these side-arms had been closed
previously to facilitate navigation. In addition, in pre-dam conditions the wetlands
along the Danube still experienced the full range of surface and groundwater level

SM, para 2.69; SC-M, para 4.33: it cannot be found in any of the protocols of the Government
Plenipotentiaries. ngt even as a matter of discussion.

For details, see Scientific Evalfuation, HC-M, vol 2, chap 2.3,
3 SC-M, para8.22.

4 SC-M. para 7.99.

7 HC-M, vol 1, Table 3.




fluctuations which are essential for the survival of the biota in the wetland
habitats.©

The envisaged peak operation would have led to large fluctuations of both water
levels and flow velocities. The largest range would occur in the tailrace canal, the
lower part of the Old Danube and the upper part of the Nagymaros Reservorr.
Daily water Jevel fluctuations would reach up to 4.5 m at rkm 1811, and flow
would be stagnant in the tailrace canal and even reversed in the lower part of the
Old Danube and Mosoni Danube at some point in the day. In large parts of the
Nagymaros Reservoir, daily fluctuations of flow and water levels would tead to a
permanent disturbance of aquatic and riparian habitats. Similar effects could be
observed downstream of Nagymaros where peak operation on a smaller scale
towards the free-flowing river section was envisaged in the Original Project
plans.”

The Slovak Memorial and Counter-Memorial are silent about these detrimental
impacts on the natural environment. Notably, the effects of peak operation are
entirely ignored, and the operation of Nagymaros on peaking ‘modes is even
denied.8 The “unique chance” for the development of a “more natural” riverbed
does not exist for the upper part of the Old Danube, as was pointed out above.?

422 VARIANT C

The actual refease of flows in the old riverbed was different from the stipulated
discharges for the Original Project. In 1993, an average discharge of 353 m’fs,
including floods, was released at Cunovo.'® In 1994, an average discharge of only
217 m'fs was released, including an 8-day flood release in the middle of April.
Only between March and June was the monthly average above 200 m’/s.
Compared to 1993, the monthly averages were about 100 m*/s lower. No increase
was registered in 1995.

6 Scientific Evaluation, HC-M, vol 2, chap 4.3. This also shows in the vegetation potential
survey, with watcr-dependent vegetation communities in the Szigetkdz (Plate 5.2, below).

7 Detrimenta! impacts of peak operation on the aquatic fauna are discussed in Chapter 5, below.

8 S, para 2.36; the Nagymaros Reservoir would continually release a minimum base discharge
of about 1.000 m’/s. On 10p of this, z sudden releasc of more than 2,000 nr'fs during a few
hours was envisaged in order 1w provide storage room for the large water volumes entering the
Nagymaras Reserveir during encrgy production at Gabclkovo {HC-M, Annexcs, vol 4 {part 1},
annex 6, chap 5.3},

Chapter 3.1, above, -

{0 HR, Amexss, vol 3, annex 1; the prevailing discharges were about 300-350 m’/s in the growing
season and about 250-300 m'/s from August 10 December 1993.




The diversion of the Danube in 1992 resulted i1 an immediate drop of surface
water levels and a subsequent drop of groundwater levels associated with bank
failures all along the chaunel.

Flow velocities were cut in half in the old riverbed or even more in the tower part
which is influenced by the backwater of the conjunction with the power canal.

Flood flows lasted just a few days — only as long as the natural flood discharge
exceeded the turbine capacity at Gab&ikovo.

4.3 SURFACE WATER QUALITY

Summary of the Scientific Position

The issues of surface water quality are discussed in detail in the Hungarian
Counter-Memorial.!l A primary concern is that issues of surface water quality had
been neglected in the supporting studies for the Original Project!? and, despite
further recent studies in Hungary and Slovakia, have not been fully explored. In
addition, these issues are highly complex, and require sophisticated mathematical
medels to represent the interaction of processes, but even the best modei
predictions are subject to high levels of uncertainty. This must be recognised in
assessments of the risks of environmental damage.

Historical trends of Danube water quality show dramatic increases in nutrients.!3
Hence increases in algal biomass have occurred, and changes in the phytoplankton
populations. Simulation results presented in the Hungarian Counter-Memorial
show that both the Criginal Project and Variant C would be expected to lead to
further increases in algal blomass, with increased risk of severe water quality
degradation (the effect of the project on biochemica!l oxygen demand in the river
can exceed the impacts of wastewater discharges). However, occurrence of algal
blooms is likely to be associated with particular weather characteristics, and hence
is highly unpredictable.

Bacteriological quality i the Danube remains poor, while heavy metals are
detected in water and sediments in concentrations which exceed [imit values. It can
be noted that the highest pollutant concentrations in sediments are assoclated with
the fine sediment fractions, which will be strongly affected by changing paiterns of
sedimentation as a result of the Original Project and Variant C.

' Seiensific Evalnation, HC-M, vol 2, chap 3.3.
12 As noted by Somlyady ef af.. 1989; HC-M, Annexes, vol 4 (part 2). annex 13.
13 Sciemific Evaluation, MC-M, vol 2, chap 3.3.
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The peak power generation of the Original Project would have led to flow reversal
in tributaries, and hence, for example, to potentially severe water quality problems
in the Mosoni Danube due to wastewater discharges or stormwater overflows.

Adverse water quality changes in the Mosoni Danube as a result of Ihe Danube
diversion led to fish mortalities in 1993.

Rebuttaf of Slovak Assertions

With regard to surface water quality, the Slovak Counter-Memorial attempts to
relate simply the Gabc:kovo-Nagyma:os Project to hydroelectric schemes in
Austria and Germany.'4 This is a major misconception, which to say the least is
unprofessional. Generalisation from one set of systems to another cannot be made
without detailed analysis. It should be realised that German and Austrian
damsfreservoirs are operating under different conditions. For example,
Biochemicali Oxygen Demand, Phosphorus and Nitrogen loads are [ower,
residence times are shorter (the systems are primarily throughflow), the
temperature conditions are generally lower (and far from optimal for algae
growth), flow depths and velocities are different, ete.

In this context of a discussion of water quality classification, the Slovak Counter-
Memorial acknowledges that the content of nutrients in Danube water remains
high, but states that “[t]his does not mean that the water quality is bad overall”.15
Again this is an over-simplification. Overall classifications of water quality are of
limited value. Detailed analysis is required for appropriate impact assessment, as
indicated in the Hungarian Counter-Memorial.’é It should be noted that the old
Hungarian classification system quoted by Slovakia was guite lax in comparison
with current standards, excluding the extremes of observations and leaving ouf the
worst components from the integrated classification.!” Results according to the
more recent classification of the joint Hungarian-Slovak monitoring system are
given in the Hungarian Counter-Memorial.!® The EC quotation that the Daunube
water is “well-suited for river bank infiltration™!® should not detract from the
potential adverse effects of the Project on bank-filtered water supplies,
documented in the Hungarian Counter-Memorial 20

M SCM. para 731

15 SC-M, para 7.32.

16 Scientific Evaluation, HC-M, vol 2, chap 3.3.

17 Scientific Fvatuation, HC-M, vol 2, chap 3.3, Tables 3. 2a-c.

18 Sciemtific Evaluation. HC-M, vol 2, chap 3.3.1.1.

9 e, para 7.32, citing the EC Working Group. Data Report, Nov 23, 1993,
20 Scientific Evaluation, FIC-M. vol 2, chap 3.5.

-— 1 ma
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The designers of the Original Project may have been aware of the “potential for
eutrophication”,?' but no substantive, well-documented analysis of the impact of
the Original Project appears to have been undertaken by them in this context. The
potential impact is fully documented in the Hungarian Counter-Memorial.22 It can
be noted that according to the GECD eutrophication classification scheme for
lakes and rivers, the river at present falls in” the worst category, that observed
changes over the past 30 years are striking, including the appearance of blue-green
algae, and that simulations clearly indicate that the situation is made worse by the
upstream reservoir. Any additional degradation has the potential to affect the river
and its users for a long distance downstream.

The Slovak Counter-Memorial attempts to draw simplistic comparisons between
the G/N Project and other dams.23 It was noted above that risks of eutrophication
are much lower on the upstream dams. No evidence has been presented by
Slovakia to show that “eutrophication...has been extensively studied...in relation to
this particular Project” 24

In the Slovak Counter-Memortal, some counter-acting effects of the reservoir for
eutrophication are mentioned, based on a 1985 Hungariau EIS.2> However, these
are hypothesised without any detailed supporting analysis.

In the Hungarian Memorial, 20 the EC Waorking Group Report of 23 November
199227 is quoted to indicate that the danger of harmful impacts on groundwater
quality was recognised. Slovakia accuses Hungary of taking words out of
context.28 This {s incorrect with respect 10 both a strict interpreiation of Hungary’s
text and the general implications of the EC Report. The Hungarian text was
making the simple point that the EC acknowledged the danger of harmful impacts
of the reservoir. Its quotation of the EC Report is preceded by “Its report of 23
November 1992 stated that under certain conditions...”?® and thus there is no
incorrect use of the quotation. More importantly, it is correct that the specific EC
quotation referred to the situation where 95% of the Danube flow was returned to
the Old Danube, the first of 5 scenarios considered (but one of considerable

2L gC.M, para 7.33.

22 Scientific Evaluation, MIC-M, vol 2, chap 3.3.
2} gC-M, paras 7.31 and 7.34.

24 O, para 7.34.

5 SC-M, para 7.35.

26 1M, para 5.44.

27 HM, Annexes, vol 5 (part 2), annex 14.

28 SC-M, para 7.36.

% UM, para 5.44.
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significance, indicating irreversibility of the project while the present dam
remains). However, simitar points are made by the EC for other scenarios. For
example, for scenario B (the main part of the water to Gabgikovo)} —

“The net impact of the reservoir on the surface water quality in the
downstream Danube is expected to be negative for the first couple of
years and uncertain in the long term.”30

“.the smaller velocities and much smaller depths in the Danube
downstream the dam will result in significantly different {generally
negatively) water quality conditions with regard to self-purification,
oxygen conditions, eutrophication, etc.”3!

“With regard to the conditions in the floodplain and associated areas on
both sides this operation will result in a continuation of the immediate
negative impacts experienced during the past weeks. In the longer term, .
the change in dynamics with much smaller fluctuations may in addition
influence the groundwater quality in a negative direction.”3?

In paragraph 7.37 of the Slovak Counter-Memarial, three errors of understanding
must be pointed out. Once again, Slovakia refers to monitoring as if that, in itself,
guarantees a solution to any problem {however complex}. Secondly, Slovakia uses
short-term observations to argue that long-term effects will not occcur (the
variability of eutrophication effects is fully discussed in the Hungarian Counter-
Memorial33). Thirdly, Slovakia appears to argue that taking the main part of the
flow through the bypass canal would prevent eutrophication. While this may
indeed minimise effects in the canal and part of the reservoir, it entirely ignores
other areas of stagnant water in the reservoir and the entire remainder of the
system, including the Old Danube channel and side-arms. 34

Both the Bechtel and HQI Reports were regrettably superficial with respect to
water quality,® and this was a general characteristic of the previous attempts at an
EIS.

I HM. Annexes, vol 3 {part 2}, anncx 14 at p 460.

31 jbid.

32 HM, Annexes, vol 5 {part 2}, annex 14 at p 460.

33 Seientific Evafuation, HC-M, vol 2, chap 3.3.

34 Piate 6.5, taken near Dunakiliti, shows a stagnant reach of the Old Danube.

3 scM, para 7.36; see also the Bechtel and HQI reports {HC-M, Annexes, vol 4 (part 1), annex 1
and HM, Annexes, vol 5 (part 1}, annex 9, respectively).




Slovakia mentions existing problems of eutrophication in the side-arm systems
prior to the project,’® It is correct that such water quality problems occurred,
although it must be pointed out that the reduction in flows to the side-arm systems
prior to project construction occurred as a result of gravel extraction and
associated bed lowering, and that the situation has further deteriorated as a result
of the construction. Siovakia also argues that this produced a deterioration in
groundwater quality. As is fully explained in the Hungarian Counter-Memorial, the
primary recharge source for the Szigetkdz aquifer was good quality water from the
main Danube channe!, only replaced by poor quality water following the Danube
diversion.??

4.4 GROUNBDWATER

4.4.] GROUNDWATER IN THE SZIGETKOZ AND ADJACENT AREAS

Summary of Scientific Position

Groundwater flow

Prior to the diversion of the Danube, groundwater levels throughout the extensive
{5 km’) aquifer of the Szigetkéz and adjacent areas were determined by Danube
water levels. High water-table conditions occurred in the summer as a result of the
seasonal pattern of Danube flows, and thus coincided with the period of maximum
vegetation demand for water. This provided the environmental conditions to
support the wetland vegetation of the Szigetkdz and, where groundwater levels
rose into the fine soil over the alluvial aquifer, natural sub-irrigation was provided
to support agricultural crops.

The aquifer #s a major potential water resource of naturally high quality water,
although at present this is under-exploited.

Simulation results of the impact of the Original Project were reported m the
Hungarian Counter-Memorial.3® A radical change in the regional flow patterns
was demonstrated. Instead of from the Danube channel, recharge mainly occurred
from the reservoir and from the floodplain side-arm system. Average groundwater
levels were predicted to inctrease near the reservoir, but to decrease in the riparian

36 SC-M, para 7.39.
31 Secienitfic Evaluation. HC-M, vol 2, chap 3.4.

38 Scigntific Evaluation. HC-M., vol 2, chaps 3.3.2 and 3.4.2 and HC-M. vol 5, Plares 3.10-3.12,
3.15and 376 . ’




Plate 4.1 Siltation of the Cunovo Reservoir

Between July 1994 and January 1995 the water level of the Cunovo reservoir was decreased by some 2
metres. Significant areas dried out in the upper part of the reservoir, and vascular plants took root.
Siltation after one and half years of operation has reached 40 cm in the lower part of the impoundment
(photograph taken in Oct 1994)
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wetlands by in excess of 3 m. However, groundwater variability would also be
reduced, leading to larger decreases in peak groundwater levels. An area of 300
km’ was shown to suffer groundwater decrease on the Hungarian territory: sub-
irrigation would reduce or be totally lost over an area of 167 ki,

Predicted results for Variant C were qualitatively similar, and were supported by
observed response following the Danube diversion.

Groundwater guality

Recharge from the Danube main channel is of high chemical quality. However, the
change in recharge sources carries an important risk of water quality degradation.
Fine sediments will be deposited in the reservoir (whether under the Original
Project or Varant C). Recent low-water [evels In the Cunove reservoir have
revealed that the fine sediments layer is aiready up to 40 cm deep {Plare 4.7). This
layer is expected to decay — organic decomposition consumes oxygen and can lead
to chemically reducing conditions, and hence the mobilisation of iron, manganese
and ammonium. Such effects are predicted for the reservoir and have already been
observed to occur in the side-arm system. They are well-known in the
international literature, and have been observed for other Danube dams. % These
processes are likely to develop over a period of years, and the contaminated water
will propagate through the aquifer over a time-scale of decades. Propagation times
have been estimated for the aquifer using isotopic tracers.4!

Rebuttal of Slovak Assertions

Fhe Resource

in their discussion of the importance of the Szigetkdz aquifer,®? Slovakia
apparently misreads the Hungarian Memorial and confuses the water resources of
the Szigetkéz with the bank-filtered groundwater supply to Budapest. Estimates of
the resource potential of the Szigetkdz are of the order of | miilion m'/day, which
is comparable to the requirements of a city such as Budapest. Hungary thus
demonstrated the relative magnitude of this valuable resource, but did not suggest
that it would, in the foreseeable future, be used to supply that city. Hungary did
however point out that the area affected by the Gablikovo-Nagymaros Project
included the bank-filtered groundwater supply to Budapest. On the basis of their

39 Scientific Evatuation, HC-M, vol 2, chap 3.5.2.3.

46 gee Sciemtific Evaluation. FIC-M, vol 2, chap 3.5.2.1.
41 Scientific Evaluation, HC-M, vol 2, chap 3.4.1.1.

42 SC-M, paras 7.45-7.50.
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misreading, Slovakia accuses Hungary of taking a position which is “scientifically
untenable and defiberately misieading” 43

Slovakia also claims an overstatement of the potential of the Szigetkdz aguifer.
But, the figure of 300,000 m’/day quoted® is simplistic and represents potential
abstraction based on the natural recharge from the Danube under pre-dam
conditions. Significantly higher yields are available from the aquifer through the
development of bank-filtered resources. Recent estimates indicate potential yields
of 1.3 million m’/day .43

It can be noted that the Szigetkdz can be developed for bank-filtered supply and
that in #s natural state the aquifer is predominantly recharged by Danube surface
water, There Is thus no contradiction or confusion in referring to “the largest bank
filtered water resource in Europe™ as Slovakia suggests.® In fact, confusion in this
respect Is introduced by the Slovak Counter-Memorial [lustration CM-4, which
attempts to differentiate between well types, although both wells presented derive
their recharge from the Danube.

The Nature of the Risks

Slovakia claims that Hungary alleges “immediate deterioration of water quality as
- a result of Project operation” 47 In fact, Hungary takes pains to emphasise the
long-term nature of the environmental damage in the references cited 48

It is a characteristic of groundwater systems that response times for geochemical |
processes and the transport of contaminants are long. It is also generally
recognised that, once groundwater is contaminated, remediation may be
impossible. The fact that degradation is expected to be a long-term process is
presented by Slovakia as an indication that the threat is not serious.*? International
opinion does not concur with this line of reasoning.

In the same payagraph, Stovakia criticises Hungary for a lack of certainty in its risk
assessmemt. This demonstrates lack of understanding of the underlying science.

43 SC-M, para 7.46.
4 sC-Mm, para 7.46.

43 VITUKL A sygetkozi taviati felszin alatti vicbazis védelme (Protection of the future

groundwaler resources of Szigetkoz area) Report for the Ministry of Transport,
Telecommunication and Water Manapement of the Republic of Hungary, 1994

4 SC-M, para 7.24.
47 SC-M, para 7.22.
48 SC.M, para 7.22, fn 30
49 SC-M, para 7.51.
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Given a complex environmental problem there are few certaimnties. It remains to
demonstrate that a serious level of risk exists to resources of great value. This has
been done, with full supporting evidence.

Slovakia states that “the simple fact is that there is no evidence that the Project
wil} have adverse impacts on ground water quality, either immediately or in the
future” 30 This statement has been clearly demonstrated to be false in the
Hungarian Counter-Memorial.?! As discussed, below, evidence is available from
the Hungarian reach of the Danube and international dam experience, including
the Austrian Danube, and adverse impacts were clearly anticipated by the leading
Slovak scientists and international co-workers.2

Slovakia implies that lack of short-term evidence is a reassuring indication of no
adverse effects.> This is an attempt to promote a naive view of environmental
impact. In addition to the observational evidence and simulation results presented
by Hungary,’ the international experience clearly shows that problems of
groundwater quality are likely to be detectable only after several years.®® Similarly
surface water quality effects are known to be highly variable, depending on
biological response to nutrient supply under particular climatic and flow
conditions.

In paragraph 7.47 of the Slovak Counter-Memorial, Slovakia discusses the
importance of the Zitny Ostrov/Szigetkdz aquifer and states that “[i]t is scarcely
likely that Slovakia would ignore any possible threat to the purity of this water
resource”. [t does indeed seem remarkable that Slovakia should have proceeded
with the reservoir given the international experience of groundwater degradation®
- and the widely publicised concerns of their senior scientists.’? The conclusion can

30 SC-M, para 7.29.
51 Scientific Evalnation, HC-M, vol 2, chap 3 5.

52 | Mucha, Danubien Lowland — Ground Water Model (Annex 2 from PHARE), Bratislava,
August 1990; J C Refspaard ef af., 4dn fmtegrated Eco and Hydrodynamic Model for the
Frediciton of Wetland Regime in the Donubign Lowlgnd Under Alternative Uperation
Strategics for the Gabéikovo Hydropower Flani. London, June 1994; HC-M, Annexes, vol 4
{pari 2}, annexes 11 and 12. respectively.

3 SCM, pavas 7.62 and 7.64.
4 Scientific Evalwation, HC-M, vol 2.
3 Scienufic Evalvation, HC-M, vol 2, chap 3.5.2.1.

56 Described in the Scientific Evaluation, HC-M, vol 2, chap 3.5.2.1.
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-

I Mucha, 1990, (HC-M, vol 4 (Part 2), annex [} Mucha and Paulikova, Gromnd Water
Cuality in the Dannbian Lowlands downwards from Bratislava, 1991 1{5] European Waler
Pollution Control 13 {HM, vol 3 {Part 1}, annex 11}
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be reached that Slovakia, 1 proceedimg with the Project, has ignored warnings of
the threat to this resource. 38

The Role of Monitoring

There is a continuing theme throughout the Slovak Counter-Memorial that
monitoring programmes are in themselves a solution to complex, partly understood
environmental problems. This is nonsense, especially where [ong-term effects are
anticipated.

Certainly extensive monitoring of groundwater levels took place, although even
this could not be described as comprehensive. For example, Slovakia refers to a
Hungarian network of 213 shallow {10 m) boreholes and 45 (40 m} survey
boreholes,’? but it must be remembered that the aquifer is several hundred meters
deep and that the “typical” well in the Slovak Counter-Memorial Illustration CM-4
is at greater than 80 m depth. Similarly, recent observations of side-arm response
have provided new insights into the complexity of surface water-groundwater
interactions, as described in Chapter 7, below.

However groundwater quality issues remain to be resolved, as ewdenced by the
Slovek PHARE programme.60

The Nature of the Evidence

Where Hungary has provided sclentific evidence, Slovakia relies on
unsubstantiated assertion, for exampile it declares that “it is equally undeniable that
this reservoir...will continue to be a good source of aquifer recharge™ %!

Slovakia consistently quotes the HQI and Bechtel studies to dismiss problems of
groundwater contamination. Both of these studies were brief and necessarily
superficial, not including field work or simulation runs, and cannot be presented as
an afternative fo detailed scientific studies.

58 CrSC-M. para 7.48.

39 SC-M, para 7.48, fn 74.

80 Mucha, 1990; HC-M, vol 4 (part 2}, annex T1.
61 SCm, para 7.52. .
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Misrepresentation of Data

With respect to groundwater data, the Slovak Counter-Memorial is apparently
deliberately misleading. Slovakia claims exaggeration of groundwater decreases,
but confirms the Hungarian statistics in its own illustration %3

Slovakia also claims contradiction in the Hungarian position on observed
groundwater level decreases, but achieves this by misreporting a Hungarian
statement®® that, for the middie areas of the Szigetksz, “the subsidence is 0-1
meter” as “a decrease of just §.5 m”.%3

Further, the Slovak diagram® appears to show impacts of groundwater recharge
which are simply incorrect. Piare 4.2 presents the Hungarian data for comparisorn.
It can be seen that the beneficial effects of the recharge system have been wholly
misrepresented.

Once again, in representing historical changes to groundwater levels {between
1960 and 1990),%7 Hungarian conditions {at least) are erroneously presented. Plafe
4.3 shows the true change in average groundwater levels in comparison with the
Slovak claims. The latter is shown to be a significant exaggeration of water level
decreases.

Slovakia states that *_toxic hydrocarbons are not found m the Danube’s sediments
save for near the Slovnaft refinery”™ % This is incorrect. For example,
benzo{a)pyrene, a toxic {carcinogenic} polvaromatic hydrocarbon, has been
recorded at Bratislava {vkim 1869}, Komdrom {rkm [768) and Szob {tkin 1707} as
part of the joint Hungarian-Slovak monitoring programme. %9

Misrepresentation of Processes

Paragraph 7.60 of the Slovak Counter-Memorial quotes the EC to confirm the high
quality of groundwater as well as of Danube recharge and makes a clear assertion
of the lugh quality natural state. However, Slovakia also states that there

02 SC-M, para .23,

63 SC-M. illus CM-13

64 SC-M. para 8.23, fn 39,
6% SC-M, para 8 23.

06 SC-M, illus CM-13.

o7 SC-M, illuy CM-3.

%8 SC-M. para 7.59.

09 Hungarian-Slovak Boundary Water Commission, Water Qualily Subcommission. Protocol.

harch 21-25, {994,
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is no evidence of deterioration in recharge water. Clear evidence to the contrary
was reported in the Hungarian Counter-Memorial. 70

The Slovak Counter-Memorial confirms a lack of awareness of the basic water
guality concerns.?! It is the generation of reducing conditions that is precisely the
concern with respect to mobilisation of metals, and this can readily occur due to
sediment decomposition.” Problems of contaminants in sediments canuot simply
be dismissed.” As noted in the Hungarian Counter-Memorial,’® maximum
observed heavy metal concentrations are consistently higher than limit values.

Slovakia argues that eutrophication in Hungarian side-arms is solely due to a
failure to implement side-arm recharge.” This is an over-simplification of a
complex system response. [n the Hungarian Counter-Memorial™® the effect of the
reservoir {for both the Original Project and Variant C)} on mcreasing algal
productivity and hence the quality of side-arm flows is demonstrated. The
construction of a weir, as proposed In the Slovak Counter-Memorial, to allow
increased flows to the Hungarian side-arm system would create an additional
impounded section in which further increases are expected. Increased flows to the
side-arm system would reduce eutrophication in the side-arms only at the expense
of further algal increases in the Old Danube channel below the weir.

- Slovakia argues’’? that the system can be managed through remedial measures.
This is countered in detail in Chapter 7 of this Rebutial, below.

Additional flows to the Mosoni Danube would, in general, be beneficial,’® but it
must be recalled that under the Original Project, flow reversal would have
occurred, with serious adverse water quality effects? and that as a result of the
Danube diversion, fish mortalities occurred. In its associated footnote®® it is
suggested that groundwater recharge from the Mosoni Danube would reduce
sulphate concentrations in the vicinity of Rabca and Hansag. In fact, high sulphate

¢ Scientific Evatuation, HC-M, vol 2, chap 3.5,

AN ol ¥ § para 7.34, fn 83,

T2 Sciemific Evaluation, HC-M, vol 2, chap 3.5, : —
75 SC-M, para 7.55.

M Scientific Evalnation, HC-M, vol 2, chap 3.3.1 5.

3 SC-M, para7.58. |

% Seteniific Evaluation, HC-M. vot 2, chap 3.3,

71 SC-M, paras 7.56-7.58.

8 SC-M, para 7.63 .

9 Scientific Evaluation, HC-M, vol 2, chap 3.3. -
80 SC-M, para 7.63, fn 97.
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concentrations do oceur in this region {concentrations exceeding 1000 mg/h), but
the effect of a slightly increased Mosoni Danube recharge would be negligible; the
groundwater has a different origin in this region.

4.4.2 GROUNDWATER DOWNSTREAM OF THE SZIGETK(OZ —
BANK-FILTERED WATER SUPPLIES )

Summary of the Scientific Position

Downstream of Gony(, the large alluvial cone which underlies the Szigetksz gives
way to thinner and discontinuous alluvial aquifers of limited areal extent. However
the hydraulic'\commection with the Danube remains a dominant influence, and many
of these aquifers have been developed for bank-filtered groundwater supplies,
most notably in the vicinity of Budapest. [n the reach between Gonyl and
Nagymaros subject to backwater influence from the Nagymaros reservoir, existing
well-fields have a capacity of 30,000 m'/day. Below Nagymaros, 64% of the
Budapest water supply comes from well-fields to the north of the city. This is
obvicusly of major strategic importance to Hungary.

Concern for the impact of the Gabéikovo-Nagymaros Project relates to the yield
and quality of these supplies, primarily due to the Nagymaros power station and its
operation. Hungarian experience has been that where gravel layers in the riverbed
have been reduced in thickness, well yield has been reduced and there is an
associated increased risk of pollutant ingress. Changes to river sediment
distribution have led 1o the deposition of fine sediments adjacent to wells, and the
degradation of these sediments has followed the processes described above,
leading to long-term deterioration of well water quality.8!

It is calculated that in the backwater reach of the Nagymaros dam, sediment
deposition will affect the quality of bank-filtered supplies. Just downstream, recent
sediment changes, believed to be due to the Nagymaros coffer dam, have resulted
in serious quality degradation at two wells.®?

Downstream of Nagymaros, further dredging was planned in conjunction with the
Original Project in order to increase the head for energy production.8 According
to the Joint Contractual plan, bed-levels were to be lowered in the reach below
Nagymaros leading to a reduction in low-flow water levels of 0.6-1.2 m, thus
reducing the available filter-zone of wells extracting bank-fittered water for the

~—

81 Screntific Evatuation, HC-M, vol 2, chap 3.6,
32 Scientific Evaluation, HC-M, vol 2, chap 3.6.3.2.
83 HC-M, Annexes, vol 4 {part 1), anmex 6 a1 p 401.
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supply of Budapest. Industrial gravel exploitation in this reach was stopped in
1980 for this very reason, This is particularly important because in this reach, the
thickness of the saturated gravel layers is just 2-7 m. 34 Further bed degradation
could be expected due to erosion. Taken in conjunction with changing patterns of
sediment deposition, it is concluded that there is a serious risk to Budapest water
supplies, in terms of yield and quality.

Rebuttal of Slovak Assertions

The Slovak Counter-Memorial refers to Hungarian concerns 4s “simple
speculation” 85 states that “assertions without scientific basis have been made86
and accuses Hungary of a breach of treaty obligations in not carrying out sufficient
research.8? The detailed studies reported in the Hungarian Counter-Memorial$8
supplement earlier studies and provide more than adequate refutation of these
points.

4.5 COLMATATION

' Summary of the Scientific Position

The mter-relationships between surface water and groundwater are fundamental to

the determination of the impacts of the Project with respect to groundwater

recharge, groundwater quality, and the effectiveness of remedial measures. These

depend on the near-surface hydrogeological conditions, which reflect the history of
alluvial deposition of the Szigetkoz and Zitny Ostrov, but will also be strongly |
affected by changing patterns of sediment deposition, both in the reservoir and

side-arm system. These issues have been discussed in detail in the Scientific

Evailuation® but it is worthwhile to reiterate hiere that the processes are complex

and poorly understood. -

it was expected that significant sedunent deposition would occur m the Dunikiliti-
Hrudov, Reservoir, and that has now been observed for Variant C {(Plare 4. /1.9
The long-term - implications for groundwater recharge from the reservoir are

84 p Molnar, A Szentendrei-sziget foldtani &s vizfldtani viszonyai. (Geological and

. hvdrogeological assessments of the Szentendre Isiand), MAF1 Report, 1994, MAFI Archives.
85 SC-M, para 7.66
8  SC-M, para 7.67. .
87 SC-M, para 7.68.
88 Scieatific Evafuation, HC-M, vol 2, chap 3.6.
8 HC-M, vol 2, chap 3.4.

90 Molnar, 1995; HR, Annexes, vol 3, annex 2.
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uncertain, but it is clear from the groundwater simulation studies that, following
the diversion of the main Danube flows, reservoir infiltration is a most important
source of recharge to the regional aquifer, and that this will be restricted by the
colmatation processes. It will be recalled from the Sciemtific Evaluaiion®' that
simulations have predicted that degradation of fine sediments will lead to a major
change in the chemistry of groundwater recharge;, leading to degradation of the
groundwater resource.

For the Danube channel below the reservoir, changing patterns of sedimentation
afe expected, and observed changes are discussed in Chaprer 3, above and
annex 2,92

For the side-arm system, there are a number of complex, and unresolved scientific
concerns. It is evident that the present side-arm system has a- complex
geomorphology {discussed in Chaprer 7, below), and includes a wide range of
conditions, varying from old, siited branches to recently excavated, gravel bed
sections (Plate 7.1). Prediction of the effects of different flow regimes on the
distribution of fine sediments is uncertain, but sediment deposition wili lead to
reduced channel bed infiltration {(colmatation) and hence reduced groundwater
recharge. In addition, chemical degradation of the sediments will lead to
degradation of groundwater quality, as is already observed.?? However, other
processes must also be considered as important controls on groundwater recharge
from the side-arm system. Continuous infiltration is expected to lead to a reduction
in the hydraulic conductivity of the bed, even under gravel bed conditions, due to
progressive blocking of the gravel pores with fine sediment materials. In the
natural situation of varying water-table conditions, reverse flows {exfiltration) will
occur to flush the bed. This will not cccur in the managed state. An additional
factor is the subsurface hydrogeology, which includes a complex, heterogeneous
stratigraphy, due to the pattern of alluvial deposition. The combined effect of these
last two factors is that even under conditions o6f free-flowing, newly excavated,
gravel bed side-arm sections, simple hydraulic connection between surface water
and groundwater is not observed #* This is discussed further in Chapter 7, below.

1 HC-M, vol 2, chap3.3.2.2.
92 Molmar, 1993; HR, Anncxes, vol 3.
23 Seinetific Evaluation, HC-M, vol 2, chap 3.5,

%% Molnar. 1995: HR. Annexcs, vol 3. annex 2.
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Rebuttal of Slovak Assertions

S

Slovakia states that colmatation “had been given careful study by the Treaty
parties and by independent experts.”? However, no_study addressing colmatation
has .been submitted by Slovakia, and the independent experts were, to our
knowledge, limited by time, data and resources to preliminary, rough calculations.

Slovakia implies, that flushing of fine sediments is sufficient to guarantee good
infiltration conditions.®® This is not the experience of current Hungarian field
investigations.97 With respect to the performance of the Slovak side-arm recharge
systems, it should be noted that the data presented®® are extremely limited with
respect to the distribution of wells in the recharge areas and the associated time-
series data.

Stovakia claims that the construction of weirs in the old riverbed would not lead to
colmatation.?® Again, prediction of colmatation based on sedimentation-erosion
processes on channels is highly uncertain, especially when it Is congidered that
even thin layers of fine sediments could substantially decrease infiliration rates.
Observed sedimentation of fines on the backwater reach of the old bed above the
conjunction with the power canal, (Plate 3.15) as well as in areas of stagnant water
along the banks in free-flowing sections (Plate 6.5) indicate that siltation is
actually occurring in the-main channel to a greater extent than expected. The
construction of the weir at rkm [843 with a crest level of 121.8 m a.s.l. above the
bed will inevitably lead to a considerable deposition of fines with subsequent
increase of riverbed resistance to infiltration. As is well known from Austrian
reservoirs, flood flows will erode only a certain part of the deposits and in the long
run, an equibibrium between deposition and erosion will evolve.

9% SC-M, para 7.41.
9 SC-M, paras 7.42 and 7.43.
97 Chapter 7, below. -

98 SC.M, para 742, fn 61; quoting the EC Working Group, Data Report, Nov 1953 (HM,
Annexes, vol 3 {part 2}, annex 18 at p 707}

9% SC-M. para 7.44.
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CHAPTER 5
WETLAND ECOLOGY AND VEGETATION
5.1 THE IMPACT OF THE ORIGINAL PROGJECT

Summary of the Scientific Position

The Szigetkdz has an exceptionally high ecological and protectional value on a
European seale.! Together with the Slovak Zitny Ostrov, it has been a functioning,
active floodplain containing a large area of islands, side-arms, natural and planted
forests and fringe forests, meadows and swamps, reedbeds and arable land prior to
the diversion of the river.?2 In spite of previous human activities, all these habitats
were still governed by the dominating dynamics arising from periodic and episodic
floods with associated fluctuating levels of surface and groundwater? In
particular, the active floodplain had kept its dyramic character despite slight
changes in the hydrological regime resulting from dropping low-flow water levels.

The hydrological changes following implementation of the Original Project would
have seriously affected the habitats and biota of the active and protected floodplain
in the Szigetkéz. This includes a halt to the morphological processes, a drastic
decline of the ecological functions, a change and reduction of species composition,
the disappearance of sensitive indigenous species and the invasion of species of
lower sensitivity — predonminantly common weeds. The highly fluctuating water
levels induced by peak power would have had a devastating effect on the terrestrial
and aquatic fauna and vegetation downstream of Gabéikovo including the lower
part of the old riverbed up to rkim 1823, The damming at Nagymaros would have
submerged some 20 islands and most of the shoreline, whereas downstream of the
barrage, sites would have been lost due to the envisaged lowering of the riverbed.
Summarising these main effects, the construction and operation of the Gab&ikovo-

HM, vol 1, app'endix 1; HC-M, Annexes, vol 4 (part 2), annex I8, According to the flora-fauna-
habitat directive of the European Union (directive 92/43/EEC from May 21, 1992), the major
part of ils area would have (o be protected; its natural softwood riparian forests covering about
800 ha would have o be protected with priority!

2 HM, paras [ 86-1.14 and 5.10; HM., Annexes, vol 5 {part {1). annex 28; H-CM, paras 1.54 and
1.147.

3 Scientific Evaluation, HC-M. vol 2, ¢hap 4.3.1 and Annexes, vol 4 {part 2). annex 16 at p §76.

]
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Nagymaros Project would change the character of the riverine wetland entirely by
destroying most of its natural values and ecological functions.

Presentation of New Data .

a) Wetland vegetation®

Systematic monitoring of wetland vegetation, which only started in 1986, showed
that the habitats in the SzigetkSz were remarkably diverse and preserved in an
almost natural state. This unique drea had preserved its original biocoenoses
possessing 1,008 species of vascular plants 10% of which are protected including
Red Listed and endemic species. 80 plant communities are identified, clearly
exceeding the number for similar floodplains at Wallsee or in the Vienna Basin in
Austria and in the vicinity of Baja in Hungary. During the study of willow woods
and riparian softwood forests, it also became apparent that the degree of
degradation of forests and meadows was much lower on the wet floadplain of the
Szigetkdz than elsewhere in the Danube valley.”

Eleven characteristic forest communities (including forest-steppe) stifl exist in the
relatively small area of 5,800 ha of forested land including original and almost
natural associations, three of a relict character and another four which cover higher
elevations. Aside from plantations, the main features of species corhiposition had
been preserved from the 1960s until the present day. Thirteen wetland plant
communities thrived undisturbed in aquatic habitats and represented nuch of the
landscape’s beauty with their flowering mats. Another four very semsitive
associations with a pioneer character occupied the silt banks of the active
floodplain. Wet and ancient swamp meadows, hayfields and dry grassland
communities as well as natural and man-made weed communities added to the
biological diversity and variety of the Szigetkdz.

In-depth monitoring concluded that the Szigetkdz had managed to preserve its
ecological potential threughout the period prior to the diversion of the Darnube in
1992.

4 See T Simon and M Szabd, fupact of the G/N Project on Fegetation in the Szigetkd=, Budapest,

1993 {hereinafier Simon and Szabd, 1993); HR, Annexcs, vol 3. annex 3.

5 - HC-M, Annexcs, vol 4 (pant 2), annex 19.




" b} Forestry®

A recent study from the Forest Research Institute referring to proposed water
recharge programmes confirms these statements on the conditions prior to the .
diversion:

“The majority of the stands grew under optimal conditions, which is
demonstrated by the fact that the production capacity was high m 90, 74
and 71% of all stands for the hybrid poplars, willow and native poplar
stands, respectively.”

¢} Aguatic faung’

Anticipated impacts of the Gab¢ikovo-Nagymaros Project on the aquatic fauna can
best be studied by looking at river reaches, which underwent similar alterations in
flow regime. Numerous Austrian studies of benthic invertebrates demonstrate
clearly the impacts of channelisation, impoundments and peak operation on the
ecological quality of river sections with respect to faunal composition.

In general, the biodiversity of channelled and impounded stretches of the Danube
is lower than free-flowing river reaches: the number of species inhabiting the main
stream is reduced to some 50% of the original fauna. Biodiversity in the stretches
embanked with rip-rap is especially low. Furthermore, these impoverished
stretches are currently colonised by non-native, pollution-tolerant taxa that
outcompete autochthonous species. Floodplains actively connected to the main
channel shelter an extraordinary high number of aquatic species, as is shown by
the existence of some 500 taxa downstream of Greifenstein and Viemma.

The Impacts of peak operation on aquatic habitats and fauna was mvestigated
several 6th-7th order streams in Austria. It was found that the changes to habitats
due to altered sedimentation-erosion processes i the affected river reaches,
diminished the areas for spawning. In addition, the altered flow regime increased
drift rates. Thus a reduction of invertebrate abundance and biomass was observed
of 75-95% compared to undisturbed river reaches. The reduction of fish biomass
was w the same order of magnitude and correlated to the amplitude of flow
fluctuations. ' '

¢ Z Somogyi, 1. Halupa and Gy Juhisz, ssessment of Long-term Changes in the Produciivity of
Forest Stands in the Szigetkdz that can be Expected under Differemt Water chim{'as‘, Budapest,
1993 (hercinafter Somogyi et al., 1993} HR, Annexes, vol 3, aniex 6.

7

Nesemann and Moog. 1993 HR, Anneses. vol 3. annex 4.
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Detaifed rebuttal of Slovak Assertions

The Slovak atlegation, that as a “historical fact™® “regular water level fluctuations
[in the Hungarian brauch system] simply did not occur due to the region’s isolation
from the main river,” is incorrect. The Szigetkdz river branch system was 1ot
completely cut off from the Danube and its floods since the lower ends of the
branches were still connected to the main channel. In addition, the high lateral
transmissivity of floodplain sediments maintained groundwater dynamics despite a
certain reduction in inundation frequency.’® In this way, regular water level
fluctuations were still able to control ecological processes in the active floodplain.
Their influence had been gradually declining in the years before the diversion, but
without causing significant damage to the ecosystem, as pointed out above. The
dramatic change did not take place until the implementation of Variant €.

Slovakia claims n its pleadings that neither the Original Project nor Variant €
imply an adverse effect on the environment.!! For example, Slovakia declares that,
with peak operation “the flora on the Danube Tiver banks themselves would be
affected but, that aside, no serious environmental risks ensued”.!? The destruction
of riparian vegetation on a 129 km long river reach is in itself unacceptable.
Adverse effects on the aquatic fauna are ignored.!?

Slovakia frankly admits that a substantial part of valuable wetland forests will be
lost when it states that a “species change would be inevitable™* in a 300 m band
alongside the Danube. In fact, some of the most valuable near-natural forests
stands are riparian forests along the banks of the Danube.!?

The overall conclusion that “no significant [harm] done to the biological state of
the water and no changes inducing ecological ‘catastrophes’ will occur™® is not

8 SC-M, para 7.100.

9 SC-M. para 7.99.

10 Sce Chapter 7.3 of this Rebuttal.

I sCM. chaps IV, VIl and VIIIL

SC-M, para 4.26, citing the Hungarian 1985 [mpact Assessment.

See Scientific Evaiuation, HC-M, vol 2, chap 4.4.1.3 und 4.4.2.4 for a summary of the main
impacts on the aquatic fauna.

14 gC-M, para 4.26.
Simon and Szabd, 1995; HR, Annexes, vol 3, annex 5.

16 $C-M, para 4.26, citing the Hungarian 1983 Environmental Impact Assessment.
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) . A
shared by mdependent experts.!? The WWF, after re-examining its position,
concludes that there is a “severe impact of the Gablikovo scheme on the
biodiversity of the Danube floodplain™.!$

The paragraphs devoted to aquatic fauna in the Slovak Counter-Memorial are very
short and iimited, dealing only with fish and based on a “brief exposition of the
Project's expected impact on the region's fish set out in Annex 25739 This paper
describes the well known degradation of the ichthyofauna from the 1960s up to the
damming of the Danube, and it correctly predicts substantial changes in the species
composition of fish fauna in the upper reservoir 2¢ Nevertheless, the author of the
study concludes, in plain contradiction to his own results, that “no great changes
will oceur in the species’ of the ichthyofauna of the reservoir as compared to the
main flow”.

It is surprising that Slovakia did not request this report from Prof. J HolCik, a
world renowned Slovak ichthyologist and ecologist, member of the Slovak
Academy of Sciences in Bratislava, and “the only scientist recommended by all
sides: Greens, Slovaks and Hungarians”,?! who states:

“With...vanishing all the arms on either side of the present floodplain
stretching between HruSov and Palkovifovo, the losses will be the
highest. The total ichthyomass will decrease in the entire section between
Bratistava and the Nagymaros Reservoir by 75 %, available production by
75 %, and the possible yield by 91-82 %. The section which will be the
most affected is that adjacent to the okd Danube bed where total losses in
all parameters of this alternative exceed 95 %, and on a unit area basis 80
%. Highest losses will be in production and yield, since after completing
of the construction programmed, the present production of the floodplamn
and accompanying yield increases in the high water years will cease to
exist. In the optimal alternative, i.e. if the arms are partly preserved, the

See HC-M, Annexes, vol 4, annexes 3 and 4; sec also J Losing, 1989, Lcological problems of
the Danubian barrape system Gabéikovo-Nagymaros (CSSR-Hungary} (in German), Nasui ind
Landschafl 64 (2} 64-67; incidemally, an analysis of the neighbouring, upsiream stretch of the
Austrian Danube arrived at similar results: E. Dister, 1984, To the problematical nature of the
interded Danubian barrage ncar Hainburgf/Lower Austria (in German), Natur und Landschaft
59 {5) 190-194.

i3 SC-M, Annexes, vol 2, Annex 37,
19 M, para 7.104.

20 11 is even mentioned that the idea of constructing fish passes at Gab&ikove or Dunakiliti “was
abandoned because given the anticipated hydrological regime and the particular composition of
the ichthyofauna, the effectiveness of fish passes is climinated™ (SC-M. Annexes, vol 2,
annex 25}, i.e., the reservoir eliminates all typical theophile migrating fish species.

2}

F Pearce, New Scientist, | T September 1993; SC-M, Annexes, vol 2, annex [9at p [76.
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losses expected will be from one half to one third of those in the least
favourable alternative 2

5.2 THE IMPACT OF VARIANT C

Summary of the Scientific Position

Variant C has produced the same fall in the water level that would have occurred
after the implementation of the Original Project, but affects a [onger reach of the
Danube. Therefore, as anticipated, all alluvial biotopes of the Szigetkéz lost the
specific character of floodplain territories.?3 As a result, floral and faunistic
communities will present a drastic decline in biodiversity in the near future, the
first signs of which are now visible as demonstrated below. The loss of water
connections between the main channel and the diverse waterbodies of the
floodplain adversely impacts the functioning and productivity of this alluvial
wetland ecosystem in both its aquatic and terrestrial (riverine} components.

At the moment, the affected stretch of the Danube is suffering from various kinds
of damage and will continue to do so in the future. Sediment load is reduced
significantly by its retention in the Cunovo reservoir {Plate 4.1). Prior to the
closure of the Danube, sediments played an unportant role in the ecosystem by
silting up the floodplain, providing nutrients and physical stress to the biota. The
diversion severely impacted the Szigetkoz due to the sudden lowering of the water
leve] in the main channel and the accompanying complete dessication of several
paleopotamic?® habitats such as the Lipot area. Most of the paleopotamic water
bodies disappeared. The order and balance among the faunal and floval
communities were upset by radical changes, most obvious in the significant short-
term change in the fish fauna. Typical swetland vegetation habitats with water-
weed and marsh communities were serfously damaged. With regards to forest
vegetation, 5% of the trees were classified as dead at the end of 1993,

Variant C's exceptionally low water level In the Old Danube reduces the agtive
floodplain habitat to a rather small area only incorporating low and extremely low
elevations. Since these levels covered just 7% of the forest stands in the Szigetkdz

221 Holcik, 1 Bastl and M Vranovsky 1981, Hydrology and Ichthyology of the Czechoslovak
Danube in relation o predicted changes after the construction of the Gabtikovo-Nagvmaros
River Burrage System. Prace Lab. Rybdr. Hvdrobiol. 3: 19-138. (hereinafter HolCik et af
1981}

23 OHCM, paias 3.57 amd 3.38; Scienafic Eveluation, FIC-M. vol 2, chap 4.

24

paleopotamic habitat ~ Former river habitat -




Plate 5.1a New Vegetation Cover on the Abandoned Riverbed

Two years after the diversion, young willow shoots densely cover the exposed riverbed, probably to be
overshadowed and eliminated in the next ten years by the more competitive and faster-growing poplars.
This could jeopodise operation modes for closing Gab&fkovo and directing ice floes through the Cunovo
structures. The young poplar in the foreground indicates the mean Danube water level before the
diversion

Plate 5.1b Bank of a Slovak Side Arm Indicate the Lack of Floods

Canadian golden-rod (Solidago canadensis) standing in the foreground indicates the lack of floods
— the weed only tolerates floods for a few days.
On the left, is part of a cross-dyke, which has neither been reinforced nor raised
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before the implementation of Variant €, the floodplain's actual area will
decrease to an amount which does not exceed this range.

The long-tern effects will be felt over a much greater area. The entire active
floodplain needs frequent mundations and Jarge fluctuations of the groundwater
table in order to maintain its essential functions as a riverime ecosystem. High
floods of a week or more during the swmmer half-year used to select adaptive
species and provide nutrients, and ensure a good oxygen supply to the root zone.

The morphology of the old riverbed had preserved its natural character despite a
gradual decline. Siuce 1992, 1t has altered its flow regime significantly with
subsequent changes in habitat conditions, 1.e., the creation of stagnant waters with
eutrophication and siltation (F/are 6.3).

Presentation of New Data

a} Wetland Vegetation?0

A comprehensive study from the Departinent of Plant Taxonomy and Ecology,
Estvss University, determined changes in flora, indicator populations, plant
communities and observation areas. Although obvious changes in forest
communities will only manifest i the long-term, the size of the assimilatory leaf
area 1s an excellent indicator of changes in water supply at a given habitat. Figure
5.7 shows the results of a survey of four tree species.

I See Somogyi ef ol 1993; HR, Annexes, vol 3, annex 6.

26 Sinon und Szabs, 1995; HR, Anncxes, vol 3, annex 3.
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Figure 5.1, Leaf area of trees in the Szigetkdz before and after the implemeniation of
Variant C.27 Localities of the samples:

site A - Dunasziget, hardwood riparian forest within the Szigetkoz,
B - Venek, softwoed riparian foresi, control plot;
C - Dunaremete, softwood riparian forest, impacted by diversion;
B - Kisoroszi, softwood riparian forest, oulside of the Szigetkoz.

The mfluence of Variant € is clearly reflected in the reduction in leaf area values,
amounting to 20-28%. All tree species now experience a sub-optimal water supply,
which can lead to extinction within a few years, especially in the case of willows.

lnvestigations of other morphological features support these conclusions. The
shoot height of the Common Reed {Phragmites ausiralis} was 10-25% lower on
sites Inn the Szigetktz after the diversion, than on unaffected control plots,
indicating the beghmning of a rather rapid habrtat transformation in the protected
marsh-reed communities.? The average leaf area and shoot height of Tall Plantain

[

2T See HR, Annexes. vol 3. annex 3, Table {. In the Middle Szigetkdz {site A} for the Grey Alder
{Afnus incana) and the Common Oak {Quwercus robur) the average lcafl area in the two vears
after the diversion {1993-1994) was 20% and 26% lower than that for the vears prior to it
{1989-1992}, vespectively. The high precipitation in 1994 proved to be beneficial for the trees
especially for the distwbmce toleramt North-Amenican Pennsylvamian Ash  {Fraximus

pennsyfvanica) hut even they did not reach their previous values. ,
F = -
28 KR, Annexes, vol 3, annex 3, Fig. 2.
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(Plantagoe altissima) growing in impacted meadows in the Middle Szigetkoz,
decreased to half or even one third of contrel samples indicating ultimately the
current destruction of the highly diverse flood meadows.2? The mean leaf size of
the Yellow Water-lily (Nuphar Iutza) was 50% and 75% lower than that of the
controls in 1993 and 1994, respectively so that the species® complete extinction is
anticipated within three years in the terrestrialised wetlands of the Szigetkdz 30

Changes in plant communities also prove the detrimental effects of Variant C and
confirm the generalisation of the indicators® results. The measurements and field
surveys carried out in the monitoring programme unambiguously showed habitat
degradation, first of all drying and invasion of weeds, and the first steps of
vegetation pattern transformation. Plate 5./a shows an example of the rapid
colonisation of the newly created terrestrial habitats and Plate 5.15 illustrates the
invasion of weeds.

The original state of the potential natural vegefation pattern surveyed in the
Szigetkdz between 198G and 1992, is shown in Plate 5.2.

The Original Project would have destroved completely about 4,500 ha and
partially 3,500 ha of the floodplain vegetation potential (Piate 5.3). Most
importantly, the complete willow-poplar forest (zone [}, with an average width of 3
km in the Szigetkdz active floodplain, would practically disappear on an area of
approximately 6,500 ha, together with its associated pondweed-marsh habitats.
Wet forests and meadows (zone 11} are only expected to survive with reduced
vitality in a patch close to the Dunakiliti-HruSov Reservoir, The potential willow-
poplar zone would be repiaced by dry forests and grasslands (zone IV) on approx.
1,000 ha and by a mosaic of dry and damp (mesophilic) forests and meadows
(zones IV and III) on approx. 2,000 ha. Two major patches of this mosaic would
develop in the protected floodplain outside the dykes on an area of almost 5,000
ha. The character of the entire vegetation inside the dykes will change due to the
lack of regular floods, i.e., they will nevermore be alluvial vegetation but become a
mixture of common floodplain species and additional lowland species.

Similar impacts were predicted for the long-term effects of Variant C. The changes
in spatial cover with wetland vegetation (4,500 ha of complete and 3,500 ha of
partial loss) will be very similar, too, as shown in Plate 5.4. A major difference
between the two variants is that the dry riparian grasslands (zone TV) are
anticipated to occur between rkm 1851 and 1837 on an area of about 1,000 ha.
Between rkm 1832 and 1818 a mosaic of dry {zone 1V) and damp forests (zone 111}
is predicted along the Old Danube. Wet forests (zone 11} are anticipated to occur in

29 Ibid, Fig. 3.
0 Ibid. g 1
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an adjacent narrow belt. Another narrow strip is foreseen to be sustained along the
Meosoni Danube.

b) Forestry’!

A recent study from the Forest Research Instifute predicts the long-term  spatial
decrease of the economically valuable hybrid poplars in the active floodplain of
the Middle Szigetkdz by 21% and a dramatic drop of willows by 95%. The
expected long-term productivity will decrease accordingly.??

Rebuttal of Slovak Assertions

The Slovak Counter-Memorial devotes just two pages to the impacts of Variant C
on the natural environment (flora, fauna, ecology), and furthermore, these pages
onlv consider fish.

In its section on Variant C headed “Flora and Fauna”,*} Slovakia gives no new
data or monitoring results to support its affirmations of a “successful
implementation” of Variant C. Here again, Slovakia reiterates the benefits of
“underwater weirs” which as indicated below3* and in the Hungarian Counter-
Memorial,>> cannot be an ecological solution even if it were a hydraulic one.

No scientific evidence is given in the Slovak Counter-Memorial, no scientific
arguments, only the assertion that “the [Slovak] floodplain and branch system of
the river is preserved and restored”.?¢ The only “evidence” presented to support
this statement are a number of photographs showing impounded Slovak side-arms
artificially filled with water and surrounded by green forest.3? From what is said
abowve, it s clear that after two years diversion, a green forest is not evidence of a
healthy wetland vegetation community. Even if groundwater levels were increased
effectively, which is doubtful *® natural functioning is not restored and severe
losses in biodiversity is inevitable.

Samogvi ef af. HE, Annexes, vol 3, annex 6.

32 Gee Chapter 6.2 of this Rebuttal.

33 SC-M, paras 8.35-8.39.

_ See below, Chapiers 7.

35 HC-M, chaps 1 and 3; Sciexific Evaination, HC-M, vol 2, chap 4.
36 SO, para 7.27.

37 SM, illus 36A-D: SC-M, illus CM-6¢ and CM-18.

For a mare detailed rebuttal of remedial measures. see Chapter 7 of this Rebuttal.
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CHAPTER 6 |
SOILS, AGRICULTURE, FORESTRY AND FISHERY
6.1 SOILS AND AGRICULTURE

6.1.1 SUMMARY OF THE SCIENTIFIC POSITION

In Hungary, the Szigetkdz region is one of the most valuable territories from the
point of view of agriculture as well as nature conservation. Soils are important
determining factors of plant production and have a unique role in preserving the
natural and semi-natural state of the landscape. In the Szigetk®z, the particular
groundwater conditions and associated soil moisture regimes have been a
determining- influence on soil (and hence landscape) development.! In addition,
the natural water regime, which provided a naturaf sub-irrigation for much of the
arca, was an esseatial factor in enhancing agricultural productivity and reducing
susceptibility to dronght, as well as maintaining the natural ecosystems.

Short-term 1mpacts of the Original Project would have involved a loss of this
natural moisture supply over large areas of the Szigetkéz.? Lmpacts with respect to
forestry and natural ecosystems are discussed elsewhere.? For agriculture a loss of
productivity and susceptibility to drought would have had severe consequences for
the local economy. In the long term, soil structural change and medification of the
soll nutrient status were expected. In particular, the soils have a high carbonate
content, due to their alluvial origins, and the soil structure is sensitive to the
development of carbonate accumulation layers which can lead to development of
impervious horizons.# Changes to mineralisation were expected due to a change in
aerobic/anaerobic conditions and the temperature regime, leading to loss of soil
fertility.

In the vicinity of the Dunakiliti>Hrusov reservoir, water-table rises were expected,
with associated problems including loss of aeration (affecting soil biota,

! The soil formation processes are described in the Scignnfic Evaluatton, HC-M, wol 2,
chap 3.1.2.

Quantified in Scientific Evaluation, 1HC-M, vol 2. ¢hap 3.4

frd

Chapters 3 and 6.2 of this Rebuttal.

Scientific Evaluation, HC-M, vol 2, ¢chap 5 1.6.
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microbiological processes and nutrient regime), problems of tillage and machinery
access, and occurreuce of secondary salinisation/alkalisation processes.

Impacts of groundwater quality have already been discussed,” but obvicusly
degradation of groundwater quality has implications for soils and soil water.

The observed impacts of Variant C have borne out the concerns for short-term
adverse impacts, although the time-scales of change are in general, too slow for
long-term effects to be readily discernable. The Scientific Evaluation® discussed
observed groundwater changes. The impacts on agricultural production were
difficult to quantify due to the complexity of interdependent factors such as
climate and agricultural practices, but nevertheless these were estimated for 1993
based on a multi-factor analysis and shown to be significant.”

A more recent analysis of detailed agricultural and soils data® allows further
definition of the soil water effects. [n Plare 6.2, the average depth of groundwater
in the growing season, based on an agricultural monitoring programme between
1980 and 1992, 1s used in conjunction with soils information to identify the
conditions of natural sub-irrigation before dam construction. The corresponding
conditions after completion of Variant C are shown i Plate 6.4. The dramatic
reduction is evident {a 78.3% loss in agricultural areas in the Middle Szigetksz
receiving natural sub-irrigation supply). This is further illustrated in Figure 6.1,
which shows observed soil moisture profiles and associated groundwater levels at
a representative location in the Szigetkdz prior to, and following the completion of,
Variant C. It can clearly be seen that the reduction in groundwater level is
accompanied by a considerable loss in soil moisture.

3 Scientific Fvaluation, HC-M, vol 2, chap 3.5
6 Scientific Evaluation, HC-M, vol 2, chap 3.4.3; see also Chapter 4.4 of this Rebuttal,
T Scientific Evaluation, HC-M, vol 2, chap 5.2.3.

8 E Molnér, G Palkovits and K Rajkai, Evaluation of the effect of the Danube Hydroelectric
Barrage Svstem on Soil properties and Agricultural Production in the Szigethkdz Region,
Budapest, 1993,




ECOPLAN Ltd.
1011 Budapest Corvin tér 3,

SLOVAKIA

HUNGARY

I\ A~

Prepared by:

Forest Research Institute
Budapest

Species of the Szigetk6z
Floodplain Forests
A (Pre-dam Conditions)

Scale: M = 1:100,000

0 5 km

L ]
Legend

. hybrid poplars

. native poplars

. willows

. hardwoods

inundation dyke

Plate 6.1




Forest Production and
Agricultural Moisture

SLOVAKIA Supply in the Szigetkéz

(Pre-dam Situation)

In the floodplain:
Long-term yield capacity of the forests

In the protected floodplain:
Observed natural sub-irrigation conditions
in arable and grassland areas
between 1980 and 1992

Scale: M = 1:100,000
0 5 km

1

Legend
forest production capacity
high
medjum

low

__ g

sub-irrigation conditions

average depth of groundwater in
the growing season (in centimetres)

direct moistening
indirect moistening

periodical moistening

O .

inundation dyke

Edited by:

Plate 6.2

ECOPLAN Ltd. Pannonian University Forest Research Institute
1011 Budapest Corvin tér 3. of Agriculture Budapest




5%

pio

0E3C ON lopy @&&w

E661-1661 203128128 241 Ul (DEOZ "ON }PM) HOUDIO] 2031019524024 D 1D

7208} 4DIOMPUROLE pRIDIDOSSD PUD $a11ford 2INISIOW J108 Panidsqe) 119 a4nif

g pez ) [ HOLK) WAWOD JBIEM

T T 1] ! 8 m : o 5 _1
- & ER 3 -
um al < = BN M
T i i BE v 8 R iirla
1l ¥ A3 [ :
1] £ B I L 3l n
2 1] I 3 £l
i L e mmE D a % Y ; gy 007
=0 % HENSERE AEREN E [T 0 (3
" ] N (L g i z 1 '
13 Wakksamern F 2 . o
n s R -HETE R E ;M K
ale 4 I 1 = ]
RERA he AR - 00¢
7 1 = wnd " =1t " 1
1pARB 2
] - n .AK 2 .— : T
RRRRRRE IRTERAARRNN ARERE e am: s T oo
H e 1 C
wfedde | w. . et .
s Apues L - : |~ 3 B
ns ARG RE -i- R - f 12
AoiB-moy A Wl . uy 0 : iy :
NS UMOIG L. m , “ Er ppEm A mmuh m—
ss3AE) JI0g (Wwo) yidsQ
(W) uoneassao
191BM (08| IR AY l vz 0 0 | b "1Bau oF € ] 1 v 20480 SARD 2 BY) W1
JB1BMPUND, . IS 32 Wnowy
punc.s Oi/a1 | B0z | 9051 | vorz | TG | BOET [TO0mT DIFT | Bwee | SWB- | VOaF -
13YeM puncg @Www.m £661. 2661 _,mmkp uoNeAISSg0




Four reports, it Slovak from the [irigation Farming Research Institute (VUZH),
Bratislava, were deposited with the Iuternational Court.? They are 1993 progress
reports from a 1990-1994 Slovak programme of work on soils in Zitny Ostrov. The
reports provide important support for Hungarian concerns, and also demonstrate
that, as late as 1993, research into the issues of concern was far from complete and

60

6.1.2 CRITIQUE OF SLOVAK STUDIES

' introduction

amelioration measures have yet to be defined.

The following translated excerpts clearly demonstrate that Slovak scientists were
aware of the potential for sericus long-term adverse effects due fo the

Stovak Concerns for Long-Term Effects

implementation of the GNBS project:

“The ecological effects of the operation of the Danube hydroelectic plant
will probably affect extensive agricultural areas i the Zitny Ostrov
region, which are the farmlands producing the highest yield per hectare in
our country, due to the advantageous groundwater regime.

The construction and operation of the Danube Barrage System will bring
about a lasting change in the depth of groundwater levels In the areas
affected, which will be reflected in the modification of farmland soil
characteristics and systems {especially with regard to the water regime
and the temperature system}, and will be accompanied by modifications
in the most important conditions of agricultural production.”'?

“The construction of the Danube Barrage System constitutes a significant
intervention into the natural envircument of the region which will bring
about lasting changes in the groundwater levels in the southern part of the
Danubian plains. [ a large part of this area, changes in the groundwater
level entail the modification of the regimes of farmland, modifying the
characteristics of agricultural soils, and changes in the levels of high
mineral content groundwater may accelerate the accumulation of salts i
the soil or farmland profiles. Individual changes to the soil m the various
areas will depend on the level of groundwater in those areas, the
composition of the soil grains and the duration of the effects of the

S Rehak ef of., 1993, FIR. Annexes, vol 3, annes 7. paits 1-4. .
& Rehak et af., 1993; HR, Anneaes, vol 3. annex 7. part 2, chap 1.
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modified conditions. Given the manifold nature of the particle
compesition of farmlands and the soil, and the differences in the depth
and salt content of groundwaters, we have to expect a wide range of

changes in the properties and transport characteristics of farmland
soil."H

The Reported Research

The reports describe a programme of soil sampling, and soil physical and chemical
analysis for the Zitny Ostrov, and classification for a database using Geographical
Information System. In addition, work has defined the distribution depth of soil to
underlying gravel layers. The results have been used to calculate optimum
groundwater levels for a range of soil and crop fypes to maximise crop production,
as an aid to groundwater management.

The work is incomplete {as at November 1993} and simulations presented take no
account of chemical processes or structural change, aithough these are recognised
as tmportant effects. A substantial set of proposals for further work is included,
which indicate the incomplete nature of the work. The research has focussed on
issues of classification and short-term water management, while the more
complex, difficult and wide-ranging issues of long-term degradation remain
unquantified. )

Stovak Concerns Regarding the Incomplete Nature of the Research

This is clearly demonstrated by the following quotations:

“The chemical properties of farmland soils and their variability and
dynamics have to be-assessed according to the farmland hydrological
categories, taking into account the system of production (fertilisation}.”

“The maximum and minimum groundwater levels have to be identified
from the aspect of capillary supply; the conditions of saturation and the
influx of undesirable materials in groundwater have to be determined.”

“Remedial measures must be proposed for the operating conditions of the
hydroelectric plant with the assessment of their effects on the potential
productivity of crops.” 12

S Rehak ef of,1993; MR, Annexcs, vol 3, annex 7, pan 3, chap 2.1,

HR. Amnexes, vol 3, aimex 7. pait [
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“It is necessary to update already existing results...aud to implement long-
term soil research methods.”'3

Conclusions

In summary, these documents nurror our concern for soil degradation and
agricultural productivity. Work in [993 was incomplete and narrowly focussed.
Important issues such as changing chemical status and long-term effects had been
recognised but have not yet been addressed. Even in 1993, amelioration measures
were still 1o be proposed. :

6.1.3 REBUTTAL OF SLOVAK ASSERTIONS

In its Counter-Memorial, Slovakia argues that declining groundwater Jevels had
occurred prior to the damming of the Danube and that this had lead to loss of
capillary supply in large parts of the Zitny Ostrov and the Szigetkdz.'® In
Chapter 4.4 1, above, It is shown that Slovak claims of historical groundwater
decreases are inaccurate, exaggerated and misleading (see, for example, Plare 4.3}.
It is certainly not the case that capillary supply had been lost in large parts of the
Szigetkdz; this is clearly demonstrated in the Hungarian Counter-Memorial!® and
in the recent agricultural analysis presented above (see also Plafe 6.2). 1t is also
stated that the Gabetkovo-Nagymaros Project was intended to raise water levels in
the vicinity of the reservoir and the side-anm system. While a local rise in the
vicinity of the reservoir was indeed expected,!® the hmnpact of side-arm recharge
management, as proposed by Slovakia, is discussed in detail in Chapter 7, below
and demonstrated to be minimal.

The Slovak Counter-Memorial also accuses Hungary of a failure to produce
evidence of loss of capillary effect.!? This loss was demonstrated by simulation in
the Sciemtific Evaluation’® and above (Plate 6.4 and Figure 6.1) from recent
observations.

Slovakia once again demonstrates a failure to comprehend the long-term nature of
many of the associated impacts when it ¢lanus that carbonate accumulation has not

HR, Annexes, vol 3, annex 7, part 2.

14 SC-M, paras 7.92 and 7.93.

_ B Seee.g, Scientific Evaluation, HC-M, vol 2, chap 3.4.2.
16 HC-M, vol 5, Plate 3.11.

17 SC-M, paras 7.93 and 7.97.

18 Scientific Evaluation, HC-M, vol 2. chap 3.4.2.
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occurred!? and implies that this {even if it is true, and no evidence 1s produced to
support the comment) Is evidence of unrealistic concerns. Such effects are
extremely uniikely to be observable within a year or two even given intensive soil
chemical research. In pavagraphs 7.94 and 7.95 of its Counter-Memorial, Slovakia
also indicates a failure to appreciate the complexity of soil chemical change.
Subtle changes to the biogeochemical soil regime can cause carbonate
accumulation, as is already observed elsewhere in the region.?0

Slovakia also turns to the Bechtel report to support its arguments.?! This report,
carried out in a Hmited time, with limited resources, and on behalf of the GNBS
proponents, did not provide an in-depth analysis of many important environmental
aspects of the project. Such a review is In no sense a substitute for detailed
research. )

6.2. FORESTRY

6.2.1 SUMMARY OF THE SCIENTIFIC POSITION??

The impact of the Barrage System on forestry in Hungary covers areas which
include stands of 8,600 ha in the Szigetkoz of wiuch 1,000 ha have been cleared
for the construction of the Gabéikovo-Nagymaros Barrage System. Only small
forest areas are impacted downstream of Gonyii.

In addition to weather conditions, type of tree species (see Plate 6.1} and soil
conditions, the stand productivity in the Szigetkéz mainly depends on groundwater
levels and the dynamics of the discharge regime. Under pre-dam conditions the
annual wood increment in the part of the active floodplain most affected was
65,000 m". The clearance of forests accounts for an annual loss of 17,000 m in
production. The drop in groundwater levels?? and the reduced dynamics of water
levels would, n the long-term, result in substantial changes to the species
composition and structure of the optimum forest stands. The anticipated loss in
vield was calculated In detail for areas in the active floodplain {(see below). Short-
term damage can be detected by actual measurements of the annual increment of
stand volume. Figuwre 6.2 shows a distinct drop in growth of hybrid poplar
observation plots in the active floodplain after the diversion of the Danube.

19 SC-M, para 7.94.

0 Scieniific Evaluation, HC-M, vol 2, chap 5.1.6.

2l SC-M, para 7.97.

21 For details see Scientific Evaination, HC-M. vol 2, chap 5.3.

23 HC-M, vol 5, Plates 311 and 373 {Criginal Project and Variant C. respectively).
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6.2.2 PRESENTATION OF NEW DATA24

A study evaluated the potential long-term changes in the productivity of forest
stands in the active floodplam which suffered from a drop of groundwater levels
after the implementation of Variant C or which would have resulted after
nmplementing the Original Project.?? For optimum timber production the selection
of species would need to be changed to suit altered site conditions. Long-term
damage based on average yields would result in an annual loss of about 140

4z Somoayi et al., dssessment of long-term changes in the productivity of stands in the Szigetkoz
that can be gxpected wnder different water vegimes. Budapest, 1993; MR, Anaexes, vol 3,
annex 6. ’

23

Only these arcas which experienced a drop of average groundwater levels were included in the
study. In addition, probable degradation of forests by missing and reduced groundwater level
fluctuations was not considered in the study,
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million HUF (Original Project} or of about 110 million HUF (Variant C}.2¢ The
anticipated long-term difference in yield between pre-dam conditions and the
Original Project or Variant C can be seen by comparing Plates 6.2-6.4.

6.2.3 REBUTTAL OF SLOVAK ASSERTIONS

Slovakia's main assertion concerning forestry is that sinking groundwater levels
caused by the degradation of the riverbed before the diversion of the Danube had
adversely affected forestry, and that the Project was aiming at reversing this
process.Z? Actually no decrease in timber productivity was experienced in the
decades before the implementation of Variant C. Natural forests were partially
replaced by cultivated forests with more productive species, mainly hybrid poplars.
In fact, forestry statistics do not indicate a decline in forest production in the
Szigetkdz before the diversion of the Danube. Despite a certamn drop in
groundwater jevels between [960 and 1990,28 the major part of the Szigetkdz still
experienced sub-irrigation by capillary rise and regular inundations;?® thus a
dramatic loss of sub-irrigation occurred only after the implementation of Vartant C
and not prior to the damming 3¢

6.3. FISHERY
6.3.1 ORIGINAL PROJECT

Summary of the Scientific Positiond!

With the implementation of the Original Project, the faunistic structure of the

‘natural fish communities would have changed, the total fish biomass and

production would decrease significantly in the entire section of the Slovak-
Hungarian Danube.?? The peak operation of the Original Project, that s the high

26 Calculated trom Table 5 in Somogyi er af.; HR. Annexes, vol 3, annex &.
Z7  SC-M, paras 7.92, 7.94. 7 98 und 8.33.

28 See Plate 4.3,

29 Scc Plate 6.2. :

0 SC-M, para 7.93. see Plaic 6.4.

3V For deails see Scieniific Evatuation, WC-M, vol 2. chap 3.4.

32 J Holgik, | Bastl and M Vranovsky. 1981, Hydrebiology and ichthyology of the Czechoslovak
Danube in relation @ predicied changes afier the construction of the Gabéikevo-Nagymaros
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daity water level fluctuations, would destroy fish communities ir the riparian
ecotones and diminish the productivity of the whole system.

Water engineering works connected with the construction of the Original Project
caused detrimental changes in the fishery resources, which was indicated bv a
decreasing trend of catch in the late 1980s. The implementation of the Criginal
Project would have resulted in similar'damage observed in the Gabéikovo sector of
the Danube since the operation of Variant C.3?

[

Critigue of Additional Stovak Studies

In the Slovak Counter-Memorial there is an annexed study: “Fish, Fisheries and
the G/N Project” by Anton Kirka.3 The author does not distinguish the Originaf
Project from Variant C in the paper: the Gab¢ikovo-Nagymaros Project is
mentioned, but some statements refer tg Variant C, while a few statements relate to
the pre-dam situation, commented on below.

Some suppositions n the Slovak study concerning the fish communities of the
reservolr are contradictory. The study says, e.g., “[n]o great changes will occur in
the species of ichthyofauna of the reservoir as compared to the main river flow.”
And then evidence for significaut changes is presented: “..the reservoir will
become practically an isolated ecosystem, with rchthyocenoses dependmg on their
own reproduction™, “typical rheofile species..will decrease”, “increases n
populations of phytolitophyle species...may be expected”, which show that the first
sentence of the Slovak study is unsupported.

The study states, that the continuous decrease in the total fishery catch commenced
i the second half of the 1960s. The commercial and recreational catch in the
Czechostovak Danube between 1961 and [979 show that the reduction was not too
progressive. 3 The statistical data of fishery in the upper stretch of the Hungarian
Danube® demonstrates that there was not a significant decline in the total catch
between 1968 and 1987.

River Barrage Svstem, Prdce Lab Rybar Hydrobiol. 3. 19-138 {(hereinafier HolCik et of.,
1981).

33 MM, puas 5.78-5.81.
34 SC-M. Annexes, vol 2, aunex 23,

33 Holik eral., 1981; see Figine 6.3,

36 O Berntatan, Reprort on the 1993 observation of the changing Danubian fish fawna and s

habitats i the Stigethozr monitoring., Agricultural and Food Industrial Promoters Lid
{manuscript} 1994, (fereinafier Bertalan, [994); see also Figure 6.4.
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The study asserts that the three most numerous species were bleak {4/bwrrus
atburrus), roach (Rutitus rutitus) and rwuff {Gymmocephalus cernuus). Their
aggregated ratio of the total abundance was 89.10 % and 80.66% in the total
ichthyomass. When and where were these data observed? There are no references
~ 1 the paper. A cross-border ichthyological investigation?® did not find significant

37 Holtik eraf.. 1981
3% Bertalan, 1994,

¥ g Copp, G Guti, B Rovny and J Cerny, 1993, Hierarchical analvsis of habitat use by 0+
Jjuvenile fish in the Hungarian/Slovak floodplain of the River Danube. £nv. Hiol Fish 40: 329-
348, {hereinafier Copp et of . 1994).
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differences behween the Hungarian and Slovak side mn the relative densities of
juvenile fish based on 1170 point samples taken in 1992 - before the
implementation of Variamt C. Roach (Rutifus rutifus) and bleak (Alburrus
alburnus) were the most abundant, but Ruff (Gymmocephalus cernvus) was a rare
species.

“The ichthyocenoses were in an unbalanced state with a predominance of non-
ravenous species over ravemous one in a very unfavourable ratio” 4 This
quotation not a particularly scientific statement. Which species are “ravencus” and
“non-ravenous’ and what is the balanced state between them?

The study does not deal with the Impacts of the daily peak operation of the
Original Project on the fish communities. The reduction of fish bicmass correlates
well with the amplitude of flow fluctuation. In the first few kilometres below all
peak operated hydropower stations imvestigated on Austrian rivers, a reduction in
the benthic mvertebrate biomass of between 75 and 95% compared with
undisturbed areas could be detected. In the following 20 to 4¢ kin the reduction
was stil] between 40 and 60%. The reduction of fish fauna biomass was of the
same order of magnitude 4! ;

Detailed Rebuttal of Slovak Assertions

In the Slovak pleadings, there are no comuments properly addressing the negative
impacts of the Original Project on fish. The operation of the Criginal Project
would have resulted in many disadvantageous faunistic changes, a general
degradation of natural fish reproduction and a detrimental reduction of fishery
resources. ¥

The Slovak Counter-Memorial declares in this respect that it 1s pointless to make
a comparison between the GfN Project’s unpact and the impact of other dam
projects on the Danube, the Rhine, or the Rhone”*? The comparison is
meaningful for two reasons: first, the Slovak recharge system is a chain of smatll
impoundments with significantly reduced flow, and second, the examples of the
interconnected branch system on the Upper Rhine or the chamnalised and
impounded stretch of the Austrian Danube compare well in their general Impacts,

40 SC-M. Amrexes, vol 2, anmex 25 at p 374.

4t Nesemarmn and Moog. 1995 HR, Annexes, vol 3, annex 4,
42 Nokik eral. 1981; Scientific Evaluation, WC-M, vol 2. chap 5.4.

& SC-M, para 7.102.
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but showed the opposite effect to that claimed by Slovakia® The diversity of
habitats and aquatic species has been very substantially reduced.®

It is well known that the water guality of the Danube and the fishery catch were
adversely affected by pollution in the 1970s and the situation has improved m a
part due to waste water treatment,*® but this treatment was not necessarily
associated with the Project, therefore water quality improvement was not a benefit
of the Project. The population dynamics of some fish species spawning in the main
channel barbel {Barbus barbus), sterlet {Acipenser ruthenus). bullhead (Cottus
gobio} indicate the improvement of the water quality of the Slovak-Hungarian -
Danube since the beginning of the 1980s, which may be a consequence of the
operation of the waste water treatment plant in Vienua, too.

The statement in the Slovak Counter-Memeorial, “the total fish catch in the Slovak-
Hungarian sector of the Danube shows a steady decline since the 1960s™7 1s true,
but it must be noted that a more significant reduction started in the second half of

the 1980s.48

63.2 VARIANT C

- Summary of the Scientific Position

The diversion of the Danube into the power canal terminated the contact between
the Old Danube and the side-arm systems in the Gab&ikovo sector of the river, and
caused severe damage to the fishery resources. The observed damage, as reduction
of fish production, fish mortalities, etc.,, are detailed in the Hungarian Memorial
and Counter-Memorial.® The unfavourable modification of fish fauna 1s
discussed in Appendix 2 of the Hungarian Memonal.

The negative ecological impacts of the implementation of Variant C, that is the
foss of floodplain habitats, changes in the Alpine character flood regime, reduction
of flow rate, decrease In suspended silt load, etc., and the expected negative

44 HC-M. Annexes, vol 4 {part 2). annex 15

43 Scientific Evaluation, HC-M, vol 2, chap 4.6; Nesemann and Moog. 1995
4 gC-M, para 7.103.

47 SC-M, paia 7.104.

B ror deiails see Scientific Evafuation. HC-M. vol 2, chap 5.4.3-5.4 4.

¥ u, para 3.128; HC-M para 3.78-3 80: Scientific Evatuation. HC-M, vol 2. ¢chap 5.4 4.
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consequences, that 1s the changes in fish commupities, decline of fishery potential,
etc., are evatuated m the Hungarian Memorial and Counter-Memorial 50

Critique of Additional Stovak Studies

Kirka’s study annexed in the Slovak Counter-Memorial mainly deals with the
impacts of Variant C on fish.%!

The predicted increase of economically preferred species such as zander
(Stizostedion lucioperca), wels (Silurus glanis), pike (Esox lucius), carp (C VOrinus
carpia), tench (Tinca tinca), ¢lc., is improbable. The increased sedimentation in
the reservoir will rapidly cover the spawning grounds which at the same time
affects the survival of fish eggs. It should also be noted that a negative influence
will be exercised by the rather low temperature in the reservoir. This might well
prevent natural reproduction of carp, tench and wels, even if the influence of
sedimentation and lack of suitable substrate were not negative factors. 52

The statement that the total catch of the commercial and recreational fishery in the
reservolr can be higher than it was in the branches before inundation is not
convincing. The biomass density of fish in the former branches in the territory of
the reservoir was 118 kg/ha. Due to the inhibited reproduction mentioned above,
the fish biomass density i the reservoir is likely to be equivalent to the previous
biomass density in the main river channel, i.e., about 35 kg/ha.®?

Under the circumstances mentioned above, the reservoir will most likely be
populated with just a few species and the expected preseuce of 43 species is
questionable.

The assertion that the conditions in the tailrace canal are similar to those in the
main channel is implausible. The Gab&ikove Barrage is an insurmountable barrier
for fish migraring instinctively against the current in the spawning season and the
tailrace canal Is an unsuitable habitat for the reproduction of numerous migratory
species.

The permanent presence of burbot (Lota fota) and gudgeon (Gobio gobio) in the
Old Danube does not offer evidence of an improvement in water quality. These
species occurred in the main channel in the pre-dam situation too, and their
permanent presence does not indicate any positive change.

N HM, para 5.126-5.129; HC-M para 3.81; Scientific Evaluation. HC-M, vol 2, chup 5.4.4.
51 SC-M. Annexes, vol 2, annex 23,

2 Hoktikeral, 1981, -

3 Hokikeral, 1981
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The statement 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 is also unacceptable. The system does not
function as an wleal spawning area without the seasonal fluctuation of the
discharge. In slow-flowing or standing side-arms, the macrophytes spread to the
medial parts of the branches, water bodies start to eutrophicate and become
shallower. The fish community will be dominated by some phytophilic cyprinid
spectes and pike will be the only predatory species.>

.

Detaited Rebuttal of Slovak Assertions

It is quite clear that a large amount of spawning grounds and both adult and
juvenile fish disappeared with the implementation of Variant C.¥3 Since the
diversion of the Danube, the mugratory access for fish has been interrupted
between the Old Danube and the side-arms, and many fish species are
consequently prevented from moving to their ideal spawning, nursery, feeding and
wintering habitats. Lack of large-scale fish recruitment will have detrimental
effects on the fish populations of the Middle Danube for a few hundred kilometres
downstream.>® -

Slovakia does not accept the statemment of the Hungarian Memorial that the silting
of the old riverbed with the mmplementation of Variant C has rendered 1t an
unsuitable habitat for certain fish species. Rather it claims that the samne habitat for
fish species, as existed prior to the diversion of the Danube, may be maintained
and even improved.>? [n fact, alterations of fish populations may be expected due
to changes in the hydrelegical conditions in the mamn channel. At the end of July
1994, considerable fish mortalities {15 tons) were documented in the Old Danube
between rkm 1842-1802, which indicated unfavourable ecological conditions in
the old riverbed.*® Eurytrophic and neozoan fish species can colonise the altered
and often homogenised habitats at such densities that they inhibit the native
fauna.™® .

The Slovak argument that the conditions for fish in the Old Danube-prior to the
damming were not good due to the high velocity of flow and high turbidity®? is

3 Holik et al., 1981,

3% HC-M, paras 3.78-3.80; HC-M, vol |, Platc 13; Scientific Evaluation. HC-M, vol 2, chap 5.4.
% HC-M, para 3.81; Scientific Evaluation. HC-M, vol 2, chap 5.4.

57 SC-M. paras 8.35-8.36. _

38 Fordetails see HC-M, paras 3.79 and 3.81; Scientific Evaluation, HC-M, vol 2, chap 5.4.

3% Nesemann and Moog, [995; HR, Annexes, vol 3, annex 4.

80 SC-M, para 8.36.
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also wnacceptatie. 1t is true that the conditions 1 the Cld Danube prior to the
damming did not favour the limnophilic fish species, which prefer stagnant waters,
but those conditions were good for the native rheophilic fish of the river, which do
not avoid high flow velocity and high turbidity. ¢!

Slovakia states that the river banks would develop more naturally and lateral
erosion would start once more n the bypassed section of the Danube with the
implementation of the Project, as well as asserting that no reduction in the number
of species is to be expected.®? In fact; the natural character of this Danube section
has deteriorated considerably, (see Plaze 6.3). Since the operation of Variant C, the
current velocity has become stower, the Alpine-character flood regime has
changed and the area of lentic habitats has mcreased sigmificantly, with a
corresponding mereased density of submerged aquatic vegetation. All these
influences can be expected to lead to an alteration of fish communities in the
bypassed section of the Danube. The fish mortalities observed at the end of July
1994 showed the detrimental conditions.

It is true that “the main Danube channel, as opposed to the side-arms, was
characterised by a low ichthyomass (fish density)”.% However, its value for
fishing was not the primary importance of the main Danube. The old riverbed was
not only a particular habitat, but it also supplied and connected the side-arm
systems, as well as being an important migratory way for fish.®?

It 1s doubtful that “no great changes would be expected in the fish types in the
reservoir...and some better spawning grounds would be created”.% The increased
sedimentation, the movement of sediment and the low temperature regime will
prevent the reproduction of many fish species i the reservoir. Asnother
unfavourable impact on the fish population is-the partial surface freezing,

particularly in places with Increased sedimentation, which prevents the usual
hibernation of fish.67

81 G Guli, Fisheries ecology of Danube in the Szigetkoz floodplain Opuscele Zoologica.
Budapest. 1993, 26: 67-75 (heremafier Guti. 1993); Scieatific Evaluation, HC-M, vol 2, chap
34,

52 SC-M, para 7.104. :

63 HC-M, paras 3.7% and 3.81: Scieniific Lvalnanon, HC-M, vol 2, chap 3.4.4.
64 SCM, para 7.104. '

85 Guii, 1993 Sk'iennjﬁc Evafuation, HC-M. vol 2. chap 5.4.

% SC-M, para 7.104.

~
67 Holtik et af . 1981




Plate 6.5 Benthic Eutrophication in the Danube, 1994

Decrease in flow velocity caused benthic eutrophication even in the main river.
The photograph (taken in summer 1994, at 1845 riverkm near Dunakiliti) presents
Canadian pond weed (Elodea canadensis, dark green in the water foreground) and

mats of green algae (Cladophora sp., light green on the surface)
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In contrast with the Slovak opinion, the seepage canals and the tailrace canal do
not provide good living conditions for fish.%8 The thermal conditions in the
seepage canal are satisfactory for mostly exotic species. The flow in the tailrace
canal is higher than the flow in the Old Danube bed and in the spawning season, 1t
directs the shoals of fluvial fish, migrating instinctively against the current, to the
tailwater of the Gabé&ikovo Barrage which is an insurmountable barrier for them.¢?

68 SC-M, para 7.104.
0% Guti, 1993; Scientific Evafuation, HC-M, vol 2, chap 5.4.
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CHAPTER 7

ECOLOGICAL EVALUATION OF REMEDIAL MEASURES

A central assertion of Slovakia is that all detrimental impacts of the Gab¢ikovo-
Nagymaros System can be remedied by appropriate counter measures. One of the
most important disbenefits of either project is the drastic change in the surface
water and groundwater regime in the Szigetkdz, affecting not only potential
drinking water resources but also wetland flora and fauna, forestry production,
agriculture and fishery. Various remedial measures for the Original Project and for
Variant C were considered by both parties, including the construction of weirs in
the Old Danube, the implementation of a recharge system in the active floodplain
and in the protected side of the floodplain. Some have been implemented.

In this section of the Sciemtific Rebuttal the impacts of various remedial measures
on groundwater recharge, aquatic habitats and the aquatic fauna, wetland
vegetation, forestry and agriculture will be discussed. A first section clarifies the
hydraulic mmplications of the repeated Slovak proposal to build “underwater weirs”
{a term which does not exist in river engineering).

7.1 TECHNICAL CLARIFICATION OF “UNDERWATER WEIRS”

7.1.1 TECHNICAL TERMS

A weir 1s a lateral structure in a riverbed, controliing {i.e., raising) upstream water
levels at prevailing discharges. In this case prevailing discharges were stipulated as
18.9/50/200 m’/s for the Original Project! and were released in the old riverbed in
the range of about 200-400 m’/s for Variant C.2 Depending on the crest height of
the weir and the gradient of the river, the construction of a weir results in an
impoundment of a certain river reach with reduced flow velocities.

Although elevated above downstream water levels, weirs can be called submerged
in the sense that water runs over the crest. Welrs may increase groundwater levels
arnd prevent the erosion of the riverbed. River bottom sills or ground stlls may
locally prevent erosion, but #of increase groundwater levels.

Joint Contractual Plan, Summaiv Documentation, vol O-I-AE 1977

2 HR., Anuexes, vol 3, annex 1.
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None of the considered lateral structures in the old riverbed which are explained
‘below are sills; they are either low weirs or high weirs, but should not be termed
“underwater weirs™.

7.1.2 HISTORY OF THE PROPOSALS FOR THE REGULATION OF THE OLD DANUBE

The Summary Documentation of the Joint Contractual Plan (1978} contains a
provision to construct “bottom sills” m the Old Danube in the “event of need”, and
it continues: “*...such water levels can be produced egual to the low waters prior to
the construction™. 4

Obviously the reason for constructing weirs in the old riverbed was to re-establish
groundwater levels. In fact, two alternatives were studied by the Hungarian party
with six weirs from rkm [837.5 to rkm 1820 at low flow (560 m’/s) and at mean
flow> Even the crests of the smaller weirs were 3-4 m above the bottom of the
riverbed. Since the constructions would have been unfavourable for ice release and
emergency navigation, they were not included m the Joint Contractual Plan.

In June 1989, the Government Plenipotentiaries decided that 7-8 rip-rap wenrs with
about 1.0 m height above the bed level should be designed. At Hungary’s request
facilities for sporting navigation were to be mcluded in the construction.®

During the EC-negotiations on a Temporary Water Management Regime in 1993,
a scenario for the regulation of the Old Danube for Variant € with eight weirs was
introduced.” The crest height of these weirs was 4.2 m on average above the bed
level. These structures were aimed at sustaining groundwater levels, regardless of
emergency navigation or ice release. They would divide the old riverbed into a

3 The expression “underwater weir™ implies to laymen a structure that is not visible and does not
interrupt the continuity of the flow, and this is in fact the Slovak descriplion of “underwaler
welrs™ which are allegedly “simmlar...1o a natural ford or sandbank™ (SC-M, para 7.44).

4

Jomt Contractual Plan. Summary Documentation, vol §-1. chap 7.7. the Hungarian word for
“Bottom sills” reads “fenckkiisz8bsk™

» VIZITERY Dept 3/2, Regulation of the inundation of the Old Donube, GNBS, Jomnt
Contractual Plan, Studies. 19,222 E-V-4.18, 1976,

6 Protocol of the negotiations of the Govermmient Plenipolenliaries on the co-operation in
implementing the GNBS, Bratislava, June 8-3, 1982, Appendix 3; SM, Annexes. vol 4, annex
58 .

7

EC Working Group of moaitoring and Water Managemen! Experts for the Gabgikovo System of
Locks, Report on Temporary Managemeni Regime {Bratislava, Dec 1, [993): Scenario 3; HC-
M, Annexes, vol 5 {part 2}, annex [9.
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sequence of eight impoundments and control upsiream water levels. The
environmental impacts were discussed in the Hungarian Counter-Memorial §

7.1.3 SLOVAK UNDERSTANDING OF “UNDERWATER WEIRS”

According to repeated Slovak assertions the construction of “underwater weirs” in
the Old Danube was supposed to raise water levels in order to sustain the depleted
aquifer adjacent to the main channel, to allow flow into the side branch systems
and to “slow down erosion of the riverbed”? The envisaged crest height of such
structures was never defined in the Slavak submissions to the Court, but it was
said that “a level corresponding to low water level m the Danube in pre-dam
conditions” should be maintained!® or that with a “flow of 350 m’/s...such weirs
would have maintained the main channel at its pre-Project lgvel correspoudmg to
the natural flow of 1,300 m"fs” 1"

As pointed out above and as investigated by Hungary in 1976,12 the increase of
surface water levels to pre-dam conditions with an associated discharge of 50 m’/s
or even 350 m’/s would necessitate the construction of a series of weirs in the main
channel of several metres elevation above the bed.!3

During the EC-negotiations on a Temporary Water Management Regime Slovakia
proposed the construction of ¢ weirs in the Old Danube to sustain water levels.14
The crest levels of these weirs were 25 cm liigher than the ones investigated in
scenario #3 of the EC-negotiations, thus their crest level was about 4.5 m above
the riverbed on average. There is no doubt that Slovakia 1s well aware of the
required crest height when urging the construction of “underwater weirs” in order
to restore pre-damn water levels with small discharges.

The 6 weirs discussed at the early stage of the Project and the 8 or 9 weirs
presented during the EC-negotiations were similar to the welrs implemented at the

8 Scientific Evaluation, HC-M, vol 2. chaps 2.5 and 4.6.1.

9 SM, paras 2.49. 2.70. 2.86. 2101, 2.113, 5.10, 341, 3.52 and 5.55: SC-M, paras 4.33, 7.44,
71.50, 8.06,82% 965 and 10.132.

0 SM, para 2.49.

SM, para 3.41; an agreement on a discharge of 350 m’/s cannot be found in any of the protocols
of the Government Plenipotentiaries.

12 VIZITERYV Dept 3/7 Kegulation of the inundation of the Old Danube, GNBS, Joint Contractual
Plan, Studies, 19,222 E-V-4 18, 1976

13 See Table 2.9 and Fig. 2.7 in the Scientific Evatuation, HC-M, vol 2, p 37; the effect of Jow
wens is demonstrated in Fig. 7.4

I Mucha. Repori on Temporary Water Management Regime - {ndependem Sceaurio {Bratislava,
Nov 28, [993).
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abandoned channels of the Upper Rhine.!” 1t is worthwhile noting that in public
relation brochures as well as i its submissions during the EC-negotiations,
Slovakia demands the construction of high weirs pointing to the Upper Rhine
experience.'¢ In its Memorial Slovakia is silent concerning any technicat details of
the envisaged structures. In 1ts Counter-Memorial, a different description of
“underwater weirs™ is given. There it reads “...the underwater weir is very similar
both in substance and in effect to a natural ford or sandbank ... The weirs are built
up from stone and river gravel - the only difference is that they are not subject to
erosion”™. 7 Schematic drawings without numbers are given which should explain
“their dissimilarity with the transverse barrages used on the Rhine river™.!$
Actually the only difference seems to be the material used to build the weirs which
is rather insignificant from an ecological point of view,1?

The 7-8 weirs having about one metre elevation above the bed considered in 1939
by the Government Plenipotentiaries, would be different from the Upper Rhine
structures, both in substance and in effect. They would not re-establish original
water levels, but locally protect cross-sections. Figure 7.7 shows that the weirs
proposed in 1989 would be far too [ow to re-establish previous low-flow water
levels (930 m’fs) at a discharge of 200 m*/s. The previous 1,308 m’/s water level
would be attained by about 1.5 m even with an increased discharge of 350 m’/s in
the old riverbed .20

13 HC-M, Annexcs, vol 4 {part 2}, annex 14.

The Gabéikove Praject - Saving the Dansube’s irdand Delta, Waler Management Construction,
State Enterprise, Bratislava, brochure, [993.

17 sC-M, para 7.44.

1B s, para 8.27, fn 47; | Mucha, Gablikovo - WHE, the Pros and Cons, Bratistava, April 1994
{SC-M, Annexes, vol 2, annex 24}. .

Fish passage can be ensured for concrele structures as well as for rock-fitled weirs.

SC-M, para $.41; the crest height for the welrs investigated 1s 1.3 m above the bed.
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Figure 7.1 Waterlevels along the Danube with different weir and recharge scenarios

It is therefore not clear at all, what the persistent Slovak proposal of constructing
“underwater weirs” in the Old Danube seeks to achieve. The detrimental
ecological effects of a sequence of impoundments in the old riverbed at prevailing
flows - ereroutlined in the Hungarian Counter-Memorial?! and are summarised in
Chapters 7.4 and 7.5 below.

2l Scieriific Evaluation, HC-M, vol Z, chaps 2.3 and 4 6.1
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As pointed out above, the construction of even low welrs in the Old Danube would
turn the running river into a series of impoundments, especially if coupled with
small discharges of 50 to 400 m’/s. In this case not a single free-flowing river
section woukd remain in the Project reach between Bratislava (rkom 1963} and
Nagymaros (tkm [697). Hence all fluvial habitats in this Danube reach, dependent
on running water, would either be changed to stagnant or nearly stagnant aquatic
habitats or would be thoroughly disturbed by the detrimental impacts of peak

30

7.2 RIVER MORPHOLOGY AND FLUVIAL HABITATS

7.2.1 ORIGINAL PROIJECT

operation.

Despite numerous river training measures and continuous dredging, the main
chaimel of the Danube had preserved {and still has downstream of Cunovo) its
natural charactér in terms of diversity of fluvial habitats as typical for large rivers,

1e.,

The artificial discharge and sediment regnme imposed on the old riverbed by the
Original Project would significantly damage the ecosystem of the previously large
river, but the section would still have preserved its fluvial character with

areas with coarse gravel exposed to high flow velocities even at low
flows, others with sand and fine gravel at inner bends, and areas with
fine sand and silt under almost stagnant flows;

river traiming works, such as groynes create local scouring and
deposition of sediments, thus replacing fo a certain extent natural
habitats which were lost by fixing the riverbed;

variations in cross-sections combined with riffle-pool systems create
different flow dynamics along the river with a variety of depths and
widths resulting in diverse habitats;

numerous islands at different altitudes in the section between Gyor
and Nagymaros often shelter undisturbed softwood vegetation and
carry valuable riparian habitats; willow vegetation growing on river
banks represent valuable habitats for the aquatic fauna of running
water,; '

moving bars of gravel and sand lead to ever changing conditions of
local flow velocities and riverbed patterns.

corresponding habitats. Thus most of the aguatic fauna could survive.
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The construction of even low weirs would certainly lead to a thorough change of
habitat conditions in the Old Danube. Further reduced flow velocities?? with little
variation in cross-sections and along the river would result in drastic loss in habitat
diversity.?? Sedimentation of fine sand and siit could be expected covering all
gravel sediments with a homogenous layer which would be partially removed a
few times per year during short flood releases. After flood events the covering
layer of fines would mmediately be re-established and grow until the next flood
release. No artificial discharge regime could create habitat conditions that are
typical for the free-flowing river. This view 1s backed by Dr Jagg! who states:

“A full realisation of this system {a series of submerged weirs] would
result in g serigs of lakes, through which the water would flow only very
slowly. The Danube would completely lose its character of a running
water, a character for which an intensive fight is on between Vienna and
Hainburg. ™4

722 VARIANTC

The impacts of a weir at rkm 1843 as proposed by Slovakia?® on fluvial habitats
would be similar to the ones outlined above. In the impoundment created, a drastic
loss in habitat diversity would occur, and deposited sand and silt would cover all
gravel sediments with a homogeneous layer. In addition, the river section
downstream of the weir would be endangered by erosion since no bedload could
pass the weir at all, not even the large amount of sedunent which was eroded from
the {loodplam 1 November 1992, and which represents a certain storage reserve
for the Old Danube after the closure of the river,

7.3 SURFACE AND GROUNDWATER HYDROLOGY

7.3.1 INTRODUCTION

As explained in Chaprer 7.7 above, various remedial measures were discussed in
the context of the Original Plan, mcluding. sequences of weirs in the Old Danube

22 p comparison between flow velocity profiles for the Old Danube snith and withou! wenrs at low
discharges is given in the Sciemiific Evaluation, HC-M, vol 2, Fig 2.7

23 Similar effects on aquatic fauna were demonsirated for Austrian river reaches by Nesemann and
Moog, 1995; HR, Annexgs, vol 3, annex 4.

24

HR, Amnexcs, vol 3, annex 3; details of the Hainburg conflict are contained in HR, vol 2,
Appendix 3.

25 GO-M. llus CM-12.
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bed. Weirs present problems with respect to navigation, flood managenient, and
ice transmission as well as sedimentation, erosion and water guality, and in
addition represent a dramatic change m aquatic reghme with corresponding
biological implications, discussed in Chagpters 7.4 and 7.3, below.

It was noted that the Slovak position appeared to promote high welrs in its public
relations material and in its approach to EC negotiations, but that in the Slovak
Counter-Memorial the description of weirs presented?® apparently refers to a low
sill-like structure. The Slovak Counter-Memorial also heavily promwotes the
concept of a single (high} weir?’ to enhance side-arm flows and quotes?® the EC
Working Group as stating that “[tJhis underwater weir is sufficient without other
measures 1o ensure the water supply to the Hungarian floodplain™.?®

it is evident that there is confusion in the Slovak position concerning
recommendations for remedial measures, despite frequent assertions in the Slovak
Counter-Memorial that all adverse consequences of the Original Project aud
Variant C can be resclved by such measures. There is alsg a failure to understand
the complex physical characteristics of the side-asm1 system, and a mis-
interpretation of the EC position. Certainly {setting aside long-term adverse
effects), current Hungarian results indicate that provision of a single weir will not
provide effective remediation in the short-term unless accompanied by the
associated much higher Danube discharges required by the EC {(an average
discharge of 800 m’/s and a minimum of 400 m’/s)3¢ To illustrate these points,
recent research into the detailed response of the Szigetk&z side-arm system is first
described, followed by simulation results of groundwater response to various
remedial measures given the dam and reservoir of the Original Project and
cousider the effects of remedial measures on Variant C.

7.3.2 PRESENTATION OF NEW DATA

An extensive programme of field mvestigation was initiated in 1991 to obtain
further msights into surface water-groundwater interactions in the side-arm

26 SC-M, para 7.44,

21 SC-M, para 8.13; The preparation for this document pre-dates the Agieement Concerning

Certain Temporary Measures and Discharges in the Danube and Mosoni Branch of the Danube,
which stipulated the construction of a weir at rkm 1843 und an Increased discharge in the old
riverbed to an annual average of 480 m*fs. The impacts of these measures will be observed in
future monitoring.

28 SC-M, para8.11.
% gC Working Group, Report on Temporary Water Managemeni {Dec [, 1993); HM, Annexes,

vol 3 {part 2}, annex 19,

30 1C-M, Annexes, vol 5 {part 2}, annex 1% at p §16.
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Plate 7.1 Survey of Riverbed Morphology
as mapped by MAF1, Hungarian Geological Institute (after P Moln4r, 19944, slightly revised)



system. Spot measurements of surface water and adjacent groundwater levels have
been made at 25 locations {Figwre 7.3).31 These have been complemented by
detailed geophysical investigations of subsurface properties using muitiple
transects at 5 locations.’2 The spatial distribution and organisation of sediment
deposition has also been investigated through geomorphological mapping.3? More
recently, in 1994, a representative set of nine cross-sections (five in the active
floodplain, four in the protected areas) has been instrumented with dense networks
of wells at various depths and distances from the channels (70 wells in total), and
conjunctive measurements made of surface and groundwater levels.3

The picture that emerges is one of complexity and unexplained vanability.
Differences between surface water levels and adjacent groundwater fevels of up to
1.2 m have been observed, but these are not simply related to surface flow
conditions or depths of sediment deposition in the surface water system. In fact,
some of the largest differences occurred in a recently excavated side-arm channel
{1993} with flow velocities in the range 1.0-1.5 m/s and a gravel bed. It is evident
that bed resistance to groundwater recharge 18 not merely a function of channel
flow regime and sedimentation. It must be remembered that the geomorphological
development of the region is of a complex network of shifting channels, and this
has led to highly heterogeneous subsurface conditions, illustrated in the
geophysical profile of a floodplain transect shown in Figwre 7.2. The spatial
organisation of the contemporary pattern of side-arm channel sediments is shown
in Plate 7.1, which illustrates again the process complexity.

It should also be noted that groundwater quality monitoring has observed
indicators of anaerobic conditions (for example high iron concentrations) even
below riverbed sections with rapid surface flow and a clean gravel bed.

I Horvath, Gy Toth, A Szigetkdz felszinalanti vizmindségénck alakulasz @ vizpdilas hatdsira
{Shaping of groundwater quality of Szigethor effected by the rechaige), MATT, Budapest, 1954,

32 P Ocsenss, Tanulmany a Cikola-sziget és Asvanyraré “kornyezetében végzett geofizikai
mérésekrél (Report on the geophysical survey at Cikola Island and Asvanyrdrd). ELGI,
Budapest, 1994 (hereinafier Ocsends, 1994).

33 P Molnar, 1994a, A Szigetkdz Duna-szakasz aktualgeologial felmérése {Actual geological
survey of the Szigetkdz Danube Reach) In: Scharek et af, 1994, Data aquisition and
evaluation, (MAFIL, 1994) (hereinafter Molnar, 1994a).

34 yITUKI, A szigetkdzi wavlat felszinalatti vizbazis védelme (Profection of the future
groundwater resources of Srigetkor areay Report for the Ministy of Transport,
Telecommunication and Water Management, 1994
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Legend

a-u Geophysical profiles of EGS {engineenng geophysical
— - - soundings} and VES (vertical electic soundings),
perfarmed by ELGI (E4tvls Instilute of Geophysics).
Qcsends of al., 1984,

Sites ot groundwater soundings and samgling for

C
hydrogaochemical assessment, pertormed by MAF]
}‘ IBezen fe, Dyng k:’;( {Hungarian Geolagical Institwte). Horvélh of al, 1994,
/@; ;{ i
B 5 Well graups for monitoring groundwater fevels and
D 3 quatity, established by VITUK! (Water Research

Institude). Lredo, 1994 and Liszis, 1994

B
TMecsdr

Figure 7.3: Add.r::omz‘ Jield surveys in the Stigetkoz fo investigaied the near-suiface
groundwater levels and quality

Detailed analysis of the results is in progress, but preliminary resulfs of medelling
using saturated/unsaturated simulation methods point to strong effects of spatial
heterogeneity within the overall structure of strongly vertically-stratified cross-
sections. Overall, the subsurface system is strongly anisotropic as well as
heterogeneous. Smali-scale monitoring and modelling must be interpreted within
the larger-scale groundwater context, but the process insights clearly suggest that a
simplistic approach to design of remediation measures is inadequate, and that the
elimination of surface water sediment deposition by enhanced surface water
discharges, if that can be achieved, is not likely m itself to solve problems of
recharge management.??

3 See Chapter 4.3, above on colmatation.
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7.3.3 GROUNDWATER RESPONSE TC REMEDIAL MEASURES - ORIGINAL
PROIECT

In the Hungarian Counter-Memorial,3® simulations were presented to show the
effect of the Original Pm}ect on averagge groundwater levels in the Sz;getkoz for
discharges of 50 and 260 m’/s respectively. It was shown3? that for 50 m’/s in the
Old Danube, groundwater levels would have decreased over an area of 311 km®
and decreases would have exceeded 3 m over 20 km® . The corresponding area
affected for a 260 m'/s discharge was 282 km®. However, this significantly under-

estimates the effect on peak groundwater levels which occur as a result of the high
summer flows and coincide with the period of maximum vegetation demand for
water.

The net effect on average g 010Uﬁdwat€1 levels of a discharge of 100 m’/s in the
side-arm system for & 200 m s discharge in the Old Danube channel is shown in
Plate 7.2. This includes the effect of seven cross-dykes to control flows and water
levels 1 the side-arm system and represents existing conditions of bed
conductivity. It is evident that rises are small in magnitude and spatially highly
tocalised. The area affected by a rise in groundwater level of more than 0.5 m is
only 4.6 km”. The largest rise_is less than 0.6 m. The Old Danube channel is
effectively acting as a drain, as a result of the high horizontal transmissivity of the
near-surface alluvial aquifer and the steep hydraulic gradients. This is Hlustrated in
the cross-section in the Inset on Plate 7.2.

If a set of eight low (1.3 m high} weirs is introduced in the Old Danube channel,
the river water levels increase as shown in Figure 7.7, but the resulting increase i
groundwater levels is by no means sufficient to alleviate %roundwater level
decreases. 1f a 200 m’fs flow is considered, together with 100 m™/s side-arm flows
and the eight low weirs, these measures fail to recreate the average summer
groundwater levels (as experienced over the period [981-1990} as illustrated In
Plate 7.3, An arez of 9,000 ha is affected by groundwater level reductions of -2 m
and §,100 ha are affected by more than 2 m. 8,000 ha still suffer from a fall of
between 8.2 and 1.8 m.

There is uncertainty in these simulations due to the effects of clogging {which
were discussed in Chapter 4.5 above), but these represent best estimates,
calibrated on 1993 observed data. :

The conclusion from these results 1s that to mitigate groundwater level reductions
it is necessary to reproduce high water levels in the Old Danube. However Jow
weils are inadequate for the flow regime of the Qriginal Project, and high weirs

3 HCM, vol 3, Plare 3.11.
37 Scientific Evaluation, HC-M, vol 2, Table 3.4.
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present additional serious operational problems for ice and flood release and
emergency navigation. Their long term adverse environmental consequences are
described in Chapters 7.4, 7.5 and 7.6.

1

7.3.4 GROUNDWATER RESPONSE TO REMEDIAL MEASURES - VARIANT C

The effect of a single welir, as specifically proposed in the Slovak Counter-
Memorial, is shown in Plate 7.4 for a discharge of 300 m'/s in the Old Danube,
with an additional flow of 100 m’/s 1o the side-arm system, in comparison with no
side-arm recharge and 400 m’/s in the Old Danube. The resulting increase in
groundwater levels 1s msignificant. A maximium increase of less than 0.6 m occurs,
and the area influenced by rises of 0.5 m or more is fess than 400 ha. Sensitivity to
the effects of clogging due to deposited sediments has been investigated. Using the
most favourable {lowest} observed bed resistance throughout the entire side-arm
systemn results in an additional rise of less than 30 cm.

This strongly suggests that the Slovak recommendation 1s meffective and that the
EC recommendations are only valid if faken in their enfirety, ie., allowing for
greatly increased discharges in the Old Danube.

7.4 WETLAND ECOLOGY AND VEGETATION

Slovakia alleges that remedial measures such as the artificial water recharge with
cross-dykes m the side-arm system and the weirs in the riverbed of the Old Danube
would have beneficial effects for the emvironment and hence for the river-
floodplain ecosystem. It goes even beyond, purporting to restore the original
floodplain balance:

“Further, the original braided nature of the river can now be recreated by
Interconnection between the side arms and the old Danube chanpel. This
was proposed as part of the G/N Project and is currently projected as part
of the implementation of Variant ‘C’, as is the addition of riverbed
material.” 38

The Slovak argument culminates in the assertion “that the Project could, with
Hungary's participation, lead to a restoration of river conditions approximating
those that existed before the introduction of major river regulation schewmes in the
middle of the fast century™.3?

38 SC-M, para 7.28.
3 SC-M, para 9.86, repeated in para 9.104.
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All Slovak assertions with regard 1o fauna, flora and fishery, demonstrate either
ignorance or a lack of concern for the basic ecology of floodplains. Proposed or
implemented remedial measures are inadequate and some could be detrimental, not
only in the present but in the future. The claim that “the floodplain and branch
system of the river is preserved and_restored™® is diametrically opposed to the
facts both from an ecological and a hydrodynamic point of view. It 1s obvious that
the Slovak floodplain is not restored but destroyed. An artificial cascade of several
communicating reservoirs is not a floodplain system.4! The floodplain (as the
terrestrial element of the river-floodplain ecosystem) and the aquatic habitats need
floodsi? {or the flood-pulse®? ). This is necessary to preserve the specific species
composition and habitat diversity,* that is to provide oxygen, nutrients and to
select adapted species. An artificial recharge system cannot ensure this basic
condition on either the left bank of the Danube or in the Szigetkdz.

An interconnection of all surface waters in the Szigetkdz associated with a large
permanent discharge would minimise the former natural differences between them
as occured in the previous floodplain along the Upper Rhine. The latter was the
product of a large-scale mitigation measure in the side-arms, which is very sumilar
and hence comparable to the Slovak side-arm system.*> The result was a disaster:
almost all of the rare species and habitats became extinet within two decades. ¢
Biodiversity was destroyed by the new homogeneous condition. There 1s no doubt
that the envisaged or implemented supply system will have the same destructive
effect in the Szigetkdz as well as in the Zitny Ostrov.

‘The cross-dykes in the side-arm system, as implemented i1 the Zitny Ostrov since

May 1993, transform the previous continuum of the floodplain and its water bodies
into a sequence of biclogically almost isolated ponds. Plare 7.5 demonstrates the
ecological disconnection of the recently established water steps by the in-effective
passage in an existing cross-dyke.

SC-M, para 7.27.

See e.g. Plate 7 3, which demonsteates the disconnecting effect of Slovak cross-dykes.
See HC-M, Annexes, vol 4 {part 2}, annex [6, chap [.3.

Sec Scientific Evaination, HC-M, vol 2, chap 4.6 at p 133,

See HC-M, Annexes, vol 4 {part 2}, annex 16, chap [.4.

Adverse impacts arc primarily the ‘levelling” of differences in the temperature and nutrient
regimes of side-arms, which depend on the surface and groundwater flow. These differences in
habitat conditions existed even in permanently conmected branch systems. which also allowed
for species migration at the same time.

See HC-M, Annexcs, vol 4 {part 2}, annex 15,
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Slovakia claims that in its part of the Danubian inland delta “...not a single species
from the presently known plant communities of the floodplain ecosystem has been
threatened or, much less, has disappeared due to the implementation of Variant
‘C’. The impact of the G/N Project on Szigetkéz would have followed this
example if the specific mitigation measures had not been abandoned by
Hungary."™#7 No evidence is presented to support this statement.*3

Concerning the threat or disappearance of species it cannot be suggested that “the
actual success of this moedification [the artificial water rechargel can now be
Jjudged from the Slovak side arm system™#® Comprehensive bioclogical monitoring
1 the Szigetkdz since 1986 has shown that most of the native plant species occur
in several fragmented habitats or in small populations, frequently approaching the
thmits of their tolerance.® Even before the diversion, the vegetation and fauna of
the floodplam could not tolerate further drying or lack of floods. In any event, it is
impossible to evaluate changes ou the Slovak side as long as no monitoring data
are presented by the Slovak party to support the argument.

The Slovak Counter-Memorial proposed the construction of a single weir at rkm
1843 I order to “restore” the sikle branches of the Szigetkdz.?! The proposed
system brings water back, butl not to the floodplain, only to the desiccated side-
arms. Regular inundations of the floodplam and fluctuations of water levels (as
well as all other dynamics® ), which had led to the characteristic formation of
aquatic and floodplain habitats’>® and are essential for the survival of the wetland
ecosystemn, would not be restored by the recharge system.

Ecological conclusion of remedial measures

The vaunted ‘remedial measures’ may alleviate the short-term damages to a certain
extent but not compensate for long-term losses. They camnot replace the
functioning of the river-floodplain ecosystem. Long-term damage would be
reduced to a much greater degree by raising and reshaping the Old Danube in a

47 SC-M. para 7.101.

98 See Chapter 2 of this Rebuttal.

49 SC-M. para 7.101

30 HR, Annexes, vol 3. anncx 3.

3T SC-M, iflus. CM-12, afier p 210 and paras 8.06-8.13.
32 See HC-M, vol 2, Fig: 4.1, p 129.

Such ;)i'ocesses can never be depicied in photographs. which only show the conditions at that
very moment, CF SC-M. illus CM-6A-C_ after p 186.
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near-natural manner in conjunction with a much greater flow, as proposed by the
WWFJ3% The only long-term remediation is the restoration of the original
conditions in the former active floodplain.

7.3 AQUATIC HABITATS/FISHERY

In the Slovak-Hungarian section of the Danube, fishery resources have been
modified in diversity and productivity since the end of the last century. The
equilibrium of the ecological conditions achieved in the 1950s and 1960s, was
again disturbed by the construction work of the Gabdikovo-Nagymaros Project.
But the real impact was made with the implementation of Variant C%® which
caused detrimental changes in the fish communities, as well as resulting in severe
damage to the commercial and recreational fishery 3

Hungary's position 15 related to the recommendation of the EC Working Group
report of December 1, 1993, that the primary objectives are to enable as good
environmental conditions as possible within the given discharge constraints, while
the secondary objective is electricity production.’?

The chthyological study annexed in the Slovak Counter-Memorial contains some
statements regarding the management of fishery problems.?® [n this respect, the
Slovak and Hungarian positions are very different. The study declares that the
construction of the Gab¢ikovo-Nagymaros Project was a possible way to stop the
decreases in fish production, in economic value of the ichthyocenose and total
catch. Hungary has not experienced these benefits. In the relatively short time that
has passed since the diversion of the Danube, the living conditions for the fish
comumunities have deteriorated considerably?®  Strategies for effective
implementation of remedial measures for the fishery resources have to be
conceived at different levels. At the level of the water management of the Danube,
priorities must be set among a number of competing uses of which fisheries is but
one. At the level of fish ecology, certain measures can be employed to improve the
diversity of the natural habitats and the living conditions of fish communities. At

See HM, Annexes, vol 3 {pait 2), annex 28,
3 Sciemific Evaluation, HC- M vol 2, chap 4.3-4.6.

3% HM, paras 3.78-5.81 and paras 3.127-5 129; +IC-M, paras 3.78-3.81; Scieatific Evaluation,
HC-M, vol 2, chap 5.4.

EC Working Group. Repost on Te:zrporary Water Management Regime (Bratislava, Dec 1,
[993); HM, Annexes, vol 3 (part 2}, annex [9.

58 A Kirka, Fish. Fisheries and the GI¥ Project, 1994 (fiergingfter Kitka, [994); SC-M. Annexes,
vol 2. annex 23

% HM, para 581 and paras 5.128-5.129; HC-M. paras 3.78-3.81; Scientific Fvaluation. HC-M,
vol 2, chap 5.4, ’




Plate 7.5 Passage in a Slovak Cross-dyke: no Pass for Fish

The concrete ramp has a constant cross-section and slope. It is unsurmountable for all aquatic
fauna in the upstream direction and only allows the passage of drifting plankton in the
downstream direction. The pass is in fact a barrier, which disconnects populations upstream
and downstream of the dyke
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the level of fishery, the resource may have to be allocated among several interested
groups and management techniques applied in order to control the type and
amount of fish being caught.

The Slovak zchthyofauna monitoring®? reports that the greatest part of the fish
species have settled in the railrace canal, although the studv goes on to refer to
improvements in water quality in the Old Danube. Why would the fish have settied
in the tailrace canal when the water quality had ameliorated in the Old Danube?
The occurrence of burbot {Lofa fotq) and gudgeon (Gebdio gobic) in the old
riverbed does not offer evidence of such an improvement® The results of
ichthyofauna monitoring in Slovakia indicated some changes in species variety and
quantity, but these data do not provide evidence of a successful implementation of
remedial measures.

The Slovak study states that “the most effective way to maintain fishing areas
would be to dam the river and fill 1t through the intake structure from the bypass
canal In order to reach optimum f{ish production”8? In this sense, the highly
manipulated side-arm system® may be a kind of fish farm. This is hardly
acceplable if the primary objectives are to preserve the native fish communities
and to reach the ideal natural recruitment of fish populations. [f these are the anms,
the main requirements would be to maintain the original habitat diversity and to
assure migratory access between aquatic habitats, instead of dissecting the natural
branch systemn.

Slovakia argues that the changes in water regime prior ¢ 1989 had led to a
decrease in fish numbers in the side-arms, and that this situation was to be
reversed by means of the Project’s artificial recharge programme.% According to
publicly available knowledge, the recharge system in the Slovak floodplain is not
functioning well from the aspect of fishery. The side-arms are dissected by weirs
into a sequence of small reservoirs that lead to quasi-lacustrine flow conditions
and consequently_ rather uniform habitats. The current velocity is too high ( >2
m :’s) m the fish passes at the weirs, which is insurmountable for smaller fish
species migrating between the segregated branches.® In habitats thus created, the

+

00 Kirka, 1994; SC-M. Annexses. val 2, annex 23,
81 See comments in Chapter 6.
62 Kirka, 1994; SC-M, Annexes, vol 2, annex 25 at p 374,

63 E.g.. Pearce’s article (Dam truths on the Danube) describes this system as “highly artificial™ in
the New Scientist, Sept 17, [994; SC-M, Annexes, vol 2, annex 19.

¢4 SC-M, para 7.104.
5% See Plate ?.5..
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fish community will in due course. be reduced to species adapted to almost
stagnant waterbodies and able to resist rapid rises of discharge.%¢

The assumption that “full water capacity™’ Is the most important condition for the
functioning of alluvial floodplains is another manifestation of Slovakia’s ignorance
of fluvial ecology. Water level fluctuations are essential for the existence and
survival of the diverse aquatic, semi-aquatic and terrestrial habitats.® The impacts
of the Original Project, Variant C and the evaluation of remedial measures have
been explained in earlier reports.”” By contrast, Slovakia states that “the G/N
Project...aims to turn the old Danube from a partially canalised river into an
approximation of the original braided river: the attempt is to recreate a more
natural side arm system™° and that, “[t]his situation [pre-dam] sas 10 be reversed
by means of the Project’s artificial program™.”! These assertions are scientifically
unfounded for reasons which have already been explained.’?

7.6 FORESTRY

?.6.'1 SUMMARY OF HUNGARIAN POSITION

Wetland forests largely depend on the natural discharge regime of free-flowing
rivers including periods of inundation, drought and fluctuating groundwater levels.
The envisaged and actually implemented recharge system in Slovakia is calculated
¢ provide a nearly constant groundwater and surface water level excluding large
fluctuations. In addition, it was demonstrated above that the recharge system
envisaged would not even be able to maintain a constant groundwater level at a
higher altitude nor could pre-dam groundwater levels be re-established.”?

80 Scientific Evaluation, HC-M, vol 2. chap 4.6, chap 5.4. .
67 SC-M, para 7.99.

08  Sciewtific Evaluation, HC-M, vol 2, chap 4
%% ibid. chaps 4.4, 4.5 and 4.6, respectively.
0 SCM, para 7102,

T sCmMm, para 7.104, emphasis added.

72 See Chapier 3.1.3 of this Rebuttal,

73 See Plates 7.2, 7.3 und 7.4.
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7.6.2 PRESENTATION OF NEW DATA™

A study evaluated the potential long-term changes m the productivity of forest
stands in the active floodplain allowing for a recharge of 100 m’fs in the
Hungarian side branches after the coastruction of a werr m the mam chamnel at
rkm 1843.7% Since the recharge system proves to be rather inefficient according to
the model resulfs, the increase in yield 1s msignificant compared to the long-term
impact of Variant C without recharge,’ specifically, the total value of forest yield
would increase only from 46 to 51% of pre-dam conditions.

7.6.3 REBUTTAL OF SLOVAK ASSERTIONS

The implementation of the Original Project would have resulted m considerable
long-term losses to forestry in Hungary, as demonstrated above. The construction
and operation of Variant C has actually led to a significant drop in groundwater
levels.”? 1t can be seen from Plafe 7.2 and 7.4 that remedial measures including a
considerable side-arm recharge and the construction of low wemrs in the main
channel as envisaged in 1989 by the Government Plenipotentiaries’ could not re-
establish pre-dam groundwater levels. Slovak assertions that a flow mto the side-
arms combined with “underwater weirs” would be beneficial to forestry or could
even reverse pre-dam degradation of groundwater levels along the Danube” has
been refuted, at least for the Hungarian side.

The “evidence” presented to demonstrate the benefits to forestry in Slovakia
consists of an alleged increase in diameter growth for white poplar and ash trees of
0.2 and 0.3 mm respectively®® without mentioning the location, elevation, size of
sample, etc. Alluvial forests grow very guickly, and growth in the diameter of
hybrid poplars i the Szigetkdz used to reach up to 30 mm per year under optimum
conditions before the damming. An observed increase of 0.2/03 mm s

7 Somogyi & al. Assessment of Loay-term Changes in the Productivity of Forest Stands in the
Szigethdz that can be Espected under Different Wuter Regimes, Budapest, 1995; HR. Annexes,
vl 3, amnex 6.

T3

‘This recharge systcm cotiesponds exactly' to the Sltovak proposal in SC-M, illus CM-12: the
investigated recharge even excecds by far the Slovak proposal of 40-30 m’fs (SC-M, para $ 31}

% See Plaie 6.4 -
77 See HC-M, vol 3, Plate 3.73.

78 Protocol of the negohations of the Government Plenipolentiarics on the co-operatien
iﬁ]plcmcnting 1the GNI3S, Braiislava, June 8-9. 1989; SM, Anncxes, vol 4, annex 58,

7 SC-M, paras 7.94, 7.97 and 8.31.
LU ol ¥ para 8.33, fn 3.
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insignificant and can be attributed to many factors, ncluding even errors in
measuring. :

Nutrient and oxygen supply to the floodplain forest associated with large floods
can never be replaced by an artificial recharge system. In this respect, extremely
turbulent flood flows which inundate large areas of the active floodplain and carry
a high suspended ioad with abundant nutrients and rich content of oxygen cannot
be compared to an artificial intake from the reservoir.8!

7.7 SOILS AND AGRICULTURE

In the previous Chapter (7.6), the effects of remediation measures on conditions in
the active floodplain were discussed in the context of forestry. For soils and
agriculture, the main areas of concern lie outside the active floodplain, in the
protected areas. : )

The effects of the Original Project and Variant C on soils and agriculture were
discussed in the Hungarian Counter-Memorial, 82 and detailed observations of the
observed mmpact of Variant C are presented in Chapter 6, above. 1t is clear from
the discussion of groundwater in Chaprer 7.3 above, that the impact of enhanced
discharge to the side-arm system and/or low welrs in the Danube is expected to be
minimal, especially, in terms of improving groundwater conditions in the protected
areas to sustain the natural sub-irrigation supply .of soil moisture and hence
agricultural productivity.

1
81 SC-M, para 8.32.
82 Scienufic Evaluation, HC-M, vol 2. chaps 3.1.6; HC-M, patas [.124-1.126 and 3.67-3.70.
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CHAPTER §

SEISMOLOGY AND EARTHQUAKE ENGINEERING

8.1 SUMMARY OF HUNGARIAN POSITION

Seismic design parameters for the project were set at a joint meeting of experts,
held in Bratislava, in November 1965.1 The seismic design parameters were based
purely on the historical record of earthquakes and their locations,? without
reference 1o the geological structures and mechanisms causing them. Since 1965
there has been a growing awareness of the risks associated with large projects; new
methods of quantifying and dealing with risks have evolved, together with new and
improved design methods. Despite advances made in risk assessment and design
methods, no comprehensive re-appraisal of seismic hazard was attempted prior to
1989.

The new methods of risk assessment and design require a knowledge of the deep
geological structures, their relationship to seismic activity, and the dynamic
performance of the superficial soils. The exploration work that had been carried
out prior to 1989, although voluminous, did not fully address these issues.
Furthermore, tectonic models, which form the basis for seismic hazard evaluation,
were poorly developed,

Gabéikovo is situated near the centre of the Danube Basin, which 1s filled {inser
alic) with Quaternary deposits.? Prior to 1990, little was known about the nature
and extent of the deposits,® and structure of the underlying basement rocks was
poorly understood. Hungarian experts were concerned over the lack of detailed
knowledge in the region, and the attendant risks. The seismic design parameters,

! A translation of 1he Memorandum of the meeting is provided. (See HR, Annexes. vol 3. annex
43,
2 In particular, the record of the Komarom earthquake of 1763

3 The term Quaternary refers 10 & geological sub-Era, which extends from about 2 milhon years
ago {2 Ma) to the present.

4 P Dzuppa, L Nemesi, and W Seiberl, Geoplysical Resufts of the International DANREG
Project (Presented to the XIX General Assembly of the European Geophysical Socicty,
Grenoble, April 23-29, 1994); HR, Annexes, vol 3, annex §. [n their address they state, of the
Quaternary deposits: “The young sandy and gravelly sediments...represent one of the largest
fresh water reservoirs in Europe. Intercstingly enough, its extent and thickness, however, were
hardly known beforc the Intcgrated survey of the DANREG project ™.
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and the seismic performance of the various structures and foundations were felt to
be questionable, and possibly inadequate.

As a result of exploration work on the Czechoslovak side, geophysicists postulated
the presence of a fault near Gabéikovo. The location of the barrage was changed
by the designers, in response to the presence of the fault. If the fault was to be
considered as a potential earthquake source, moving the barrage by 700 m would
only protect the structure from differential displacement across the fault; the

effects of ground shaking would not be diminished by the relocation of the harrage:

over such a small distance. If changes in ground level could be expected due to
movement on the fault, then other such faults "along the headrace would,
potentially, be equally as damaging. '

Inconsistency in response of the designers to the presence of the Gabgikove fault,
and the lack of consultation on this issue between the parties, led to the concern
expressed in the Hungarian Declaration. The present view of Hungarian,’
however, is that the GabCikovo fault; if it exists, is not capable of producing a
* dislocation at the ground surface, nor should it be regarded as an earthquake
source.,

The region is one of moderate seismicity. Both Hungarian and Siovak parties have
recognised the need for a high standard of earthquake engineering in order to meet
the perceived levels of risk associated with the project, and its importance. The
Slovak Memorial,® for example, states that the structures should have “the ability
to handie possible worst case scenarios™; this approach is consistent with that

suggested in the Hungarian Counter-Memorial.”

Ground exploration on the Hungarian side has shown the soils of the Danube delta
to be variable, and in places loose and susceptible to liquefaction.? The
embankments of the headrace canal are founded on these matertals over the 1§ km
extent of the headrace. Complete or even partial !iqtliefactfon in the foundation of
the embankments, would be accompanied by lateral spreading and over-topping,
followed by a rapidly developing breach of the embankment. Hungary has

See. e.g.. Z Balla, Deep Structure and Seismic Hazard of the Gabéikove-Nagymaros Region,
Budapest, September 1994; HC-M, Anncxes, vol 4 (part 2), annex 21.

& SM,para2 6l ‘

T Scientific Evaluation, HC-M, vol 2, chap 6. !

The term liquefaction refers to the loss of strength observed in loose siits, sands and gravels
during earthquake shaking The loss of stength is accompanied by increased water pressures in
the deposit, and is often evidenced by sand boils at the ground surlace, and landsliding and
subsidence. :
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Epicentre map was constructed using earthquake catalog (Zsiros et al. 1988) updated by Szeidovitz ef al. (1995). Fault
system interpretation after Horvath and Fodor (1995). Depth map after Kilényi ef al. (1991), upgraded by Nemesi er al.
(1995) using the new DANREG results
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expressed concern on the effects of liquefaction and of a flood wave moving
downstream on the embankments upstream of Nagymaros.®

The known epicentres of earthquakes in the region, having a Richter magnitude
greater than 3.0, are shown on Plare 8 7. Recent studies have identified two
earthquake source zones: the Mur-Miirz Line, and the Gyor-Becske Line.
Earthquakes of the Mur-Miirz Line are those to the NW of Gab¢ikovo, and are
associated with NE-SW trending f{aults. Earthquakes of the Gydr-Becske Line are
those centred near Gy&r, and to the east of Gy6r on a line running parailel to the
Réaba-Hurbanovo-Didsjend Line through Komarom. '

Dunakiliti and Gab¢ikovo lie between earthquake source zones, and Nagymaros
lies within the Gybr-Becske source. In the formulation of the seismic design
parameters in 1965, a particularly low significance was attached to earthquakes in
the vicinity of Gy&r;!® this area is currently considered to be within a source zone
capable of generating large events.!! The proximity of Gy&r to Gab&ikovo and the
location of Nagymaros within a source zone are obvious concerts, and these have
been expressed 1 the Hungartan Counter-Memorial.

Recently, studies have been made by the Hungarian Academy of Sciences to
estimate seismic hazards associated with the project, using modern methods of
evaluation, and the source models described above. Both probabilistic’? and
deterministic!3 methods have been used; both methods are commonly used in
seismic hazard evaluation, and are accepted in international practice. Both gave
comparable levels of shaking for the case of a maximum credible earthquake, or
“worst case scenaric”. Furthermore, both indicated levels of shaking sufficient to
cause liquefaction at Dunakilitt and Gab¢ikovo, and peak accelerations of at [east
three times greater severity than mdicated by design parameters set in 1965.

Had the Nagymaros project been CGmeIcch; sce HiM. para 3. 105,

As may be scen from annex 43, (HR, Ammexes, vol 33, a design intensity of 7 MCS (=7MSK)
was assigned to Gyor i 1963 memeorandum.

This view 15 apparently supporicd by the Czechoslevak Academy of Sciences. In a letter 1o the
Sovict Academy of Sciences. concerning the Paks project. it is stated that the Gydr area can he
inferpreted as a “zone of possible earthquake generation™. For a translation of the letter. see HR,
Annexes, vol 3. annex 52.

12 Probabilistic analvses are made by statistical trealment of historical records of earthquakes.
Earthquake intensities referred to in 5.103 of the HM are the result of such an analysis.

Dreterministic analyses consider the effect of an earthquake of specified magnitude and distance
from the site. 1 Bondar. Effect of Local Geological Conditions on the Accelerations Expected in
the Areg. Budapest, 1992; HC-M. Annexes, vol 4 (part 2). anncx 22. '
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!
Design of the embankments of the headrace under earfhquake conditions, has been
based on simple pseudo-static analyses,! without iallowance for liquefaction of
the foundation materials. In addition, the design detdil of the water-side membrane
of Variant C can be demonstrated to be deﬁcwnt -cven with the application of

simple pseudo-static methods.1? X

Further refinement of the hazard assessment and: evaluation of the dynamie
performance of the embankments and their foundations, using state-of-the-art
methods, is required. The hazard analyses that have been carred out by Hungary
Justify the concerns expressed by the Hungarian Declaration and susperision of
construction at Nagymaros; they are not intended ds a detailed risk analysis; the
need for such am analysis, and agreement between Slovakia and Hungary on

mutually acceptable levels of risk, remaims. ;

{

i

8.2 PRESENTATION OF NEW DATA ON GEOLOGY, TECTONICS AND
SEISMICITY |

In 1982, the Hungarian Central Office of Geélogy, after recognising the
madequacy of geological data in the region, initiated a programme of deep
exploration work in the Kisalfld region. Much of the field work was completed
by 1989. Despite the additional work, difficulty remained in correlating data in the
victnity of the national border between Slovakia and Hungary. This difficulty is
illustrated by comparison of the 1987 Czechoslovak and Hungarian maps of pre-
Tertiary basement. As may be seen from Plate 8 2, neither the contours of depth or
the formation materials are consistent across the border. The DANREG project,
which was mitiated i1 1989, specifically addressed the lack of high quality data,
and poor correlation of extsting information across the borders.

The DANREG project has involved substantial !geophysical field work and
cooperation between the countries on a level of technical research. Amongst other
findings, the project has provided an appreciation of the structure of the Danube
Basin in the vicinity of Gabéikove (refer to the conLoms of pre-Tertiary basement
given 1 Plate 8 f), and tmproved defmition of theé Raba-Hurbanovo dislocation
(see Plates 83 and 8.1). Full cooperation on a technical level was, however,
prevented by political intervention: an example of this was the refusal, in 1993, of
the Slovak Ministry of Foreign Affairs to allow the 'extension of a critical, jointly
planned, seismic survey across the border into Slovakia. The survey line, Du-5/93,
shown in plan on Figare 8 7, was terminated at thelborder rather than continuing
across it. The north-eastern end of the profile 1s shofwn on Figure 8.2, As may be
seen from Figure 8 2, a number of faults are may be interpreted on the Hungarian
I

!

14 sM, Annexes, vol 3, annex 30.

I3 See Scientific Evaluation. HC-M, vol 2, chap 6.3.3.1.
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Plate 8.2 Comparison of Czechoslovakian and Hungarian Tectonic-Structural Geologic Maps

Slovakian part; excerpt of the Tectonic Map of Basement of Tertiary in Inner West Carpathians (Fusan ef al.,, 1987).
Hungarian part: excerpt of the Geological Map of Hungary without Cenozoic Sediments (Fulop ef al., 1987)
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side, but the quality of the record diminishes as the end of the line, and the border,
is reached.

O_ Shu

Section displayed

/on Fig. 8.2
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Figure 8.2: Apparent depth {time) section, indicating the possible exisience of the Danube
tectonic zone {Excerpi of ihe unfinished Du-3/93 reflection seismic profile, performed by
ELGI Budapest in the framework of the DANRLEG project, 1993)
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Figure 8.3: Location of the Parmenian Basin

Substantial advances in tectonics have taken place since 1989, with the
development of a coherent model for the Pannonian basin.!®” Additional work by
Horvath (1993),"7 and Horvath and Cloetingh {1995),8 provides a tectonic
background essential to the assessment of seismic hazard. Tectonic phases of the
development of the basin are presented in a simplified form in Figures 8.3 and 8.4.
As can be seen froni Figure 8.4, the principal phases are:

a.
b.

Thrust and compression, pre-Miccene {more than 23 Ma)

Crustal separation, extension and rollback in the Miocene era {23 Ma to
7 Ma}

Basin locking in the late Miccene (about 7 Mé}

Re-establishment of compression, accompanied by crustal buckling in
the Plio-Quaternary {7 Ma to present).

17

The Pannonian Basin incorporates both the Little and Great Hunguarian Plains and the Danube
Lowland of Slovakia. A summary of research into formation of the basin is provided by L
Fodor in Evolution Tectonigue et Paleo-Champs de Contraintes Ofigocenes o Quateraaires de
{ag Zone de Transition 4lpes Orientes-Carpathes Occidemales. Formation et Development des
Basins de Vienne et Nord Pannoniens. (PhDD thesis, University of Parts, reg. 19811

F Horvith, Towards a mechanical model for the formation of the Pannonian Basin, [993,
Tectonaphysics 2261 333-337.

F Horvath and S Cloeiingh, Stress-induced late stage subsidence anomalies of the Pannonian
Basin, 1993, (In press). .
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* Pannonian Basin

¢. About 7 Mz
Roll-back ends, causing
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Figure 8.4: Tectonic development of the Pannownian Basin. Sections present the different
phases of the crustal development forming the basin. Section indicated on Figure 8.3.
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The re-establishment of compression in the Pannonian Basin is guite recent in
geological terms, and continues to the present day. It has resulted in uplifting of
the larger part of the Little Hungarian Plain and the Transdanubian Range, and
sinking of the Great Hungarian Plain. Despite the recent uplifting of the Little
Hungarian Plain, sinking of the Danube Basin of the Kisalftld has persisted.
Differential crustal movements along the margins of the Danube Basin and along
the Danube, to the east of Gy6r, have been substantial throughout the Quaternary
and are continuing. Evidence for this tectonic model includes geological,
geophysical, geomorphological and macroseismic data, and measurements of rock
stress. The model is consistent with active strike-slip source zones operating on the
Mur-Miirz and Gydr-Becske Lines, as has been assumed in the recent Hungarian
appraisal of seismic hazard.

8.3 CRITIQUE OF THE MAHEL REPORT

Annex 26 of the Slovak Counter-Memorial px‘esentsf a view of the tectonics in the
immediate vicinity of Gablikovo, referred to here: as the “Mahel’ Report™. The
tectonic model for the early formation of the Danube Basin, described n the
report, is essentially one of crustal tension and associated thinning and sinking of
the crust. In this respect, the model is consistent with current research in Hungary.
The report describes the current phase of tectonics as thermal subsidence, which
takes place without seismic expression. As described above, llowever, there is now
strong evidence for a new phase of tectonism, which extends mto the Quaternary;
this has greatest implication on the activity of the.strike-slip faults of the Mur-
Mirz Line and Gyér-Becske Line, which are seen by Hungarian experts as the
most important sources in terms of seismic hazard.

The Mahel” Report notes the activity of faults at the margins of the basin, but
makes no attempt to associate records of earthquake epicentres with major tectonic
features, or to evaluate the hazards posed by these features. This is an essential
element in the assessment of earthquake hazard, particularly when considering the
proximity of earthquake epicentres near Gydr 1o the Gablikeve works and
headrace and the location of Nagymaros within an earthquake source zone.
Instead, the report focuses on the mterpretation of a limited number of re-analysed
seismic sections; it is noted in the report, that no evidence for movement within the
last 0.7 million years, was found on features interpreted as faults, within the
Slovak side of the Danube Basin. .

Unconformities within the basin deposits, which are evident in the seismic sections
presented in the report, are indicative of recent periods of uplift followed by
sinking; such unconformities are consistent with the tectonic model for the
Pannonian Basin, developed recently in Hungary. When considering the relatively
new phase of regional crustal compression, identified in Hungarian research,
quiescence of the major tectonic features in the area cannot be guaranteed.
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It is suggested in the Mahel Report,!? without supporting evidence and out of
context with the rest of the report, that the large thickness of Danube Basin
deposits would have a “silencing” effect on the “earthquake menace”. On the
contrary, it is well documented that large thicknesses of soft or loose deposits tend
to amplify low frequency strong ground motions; this effect was evident in a
recent study by Bondar,?® in which a comparable geological setting to that at
Gabtikovo was analysed. ‘

The Mahel Report presents a model for the development of the Danube Basin,
based on some re-worked seismic sections, and postulates a current tectonic setfing
for the basin. The current regional tectonic setting is, however, ignored; nor has
there been any attempt to discuss earthquake epicentres, source zones, or
mechanisms. The report does not constitute an analysis of seismic hazard.

8.4 REBUTTAL OF SLOVAK ASSERTIONS

The Slovak Counter-Memorial chooses to interpret a lack of detailed geological
data as “alleged ignorance of the region's seismic conditions™.?! The fact that the
DANREG programime has been necessary, is indicative of the lack of knowledge
of deep geological structure that existed i 1989. The following observation was
made by Dzuppa e of.,,?? in relation to the poor correlation of geological data
across the border and the DANREG project:

“To fit the geological knowledge together at the borders is a process of
necessity. Without this it is impossible fo pursue a correct mineral
prospecting, water management, geothermal energy management,
profection of the environment, soil and groundwater, etc., or to assess the
earthquake risk.”

On the Hungarian side, considerable effort has been made to improve the
geological understanding of the region; geophysical exploration work has
continued and the research into geological and tectouic models has been carried
out since 1989, improved knowledge of geological and tectonic conditions allow
improved appraisals of seismic hazard. The seismic design parameters set in 1965
were based on outdated methodology, and required revision. The information
available prior to 1989 was madeguate to carry out a comprehensive re-gvaluation
of seismic hazard using modern methods of analysis and design.

19 SC-M, Amnexes, vol 2, annex 26 at p 410,
20 HC-M, Annexes, vol 4 {part 2}, annex 22.
21 See SC-M, para 7.103 femphasis added).

22 p Dyuppa. L Nemesi and W Seiberl, Geoplsical Results of the international DANREG
Project. Presented 1o the XIX General Assembly of the European Geophvsical Society,
Grenoble, April 25-29, 1994; HR, Annexes, vol 3, annex 8.
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The Slovak Counter-Memorial refers to the “colessal” extent of research work and
exploratory drilling carried out in relation to the “region’s geology, seismic and
tectonic status™,2* which was carried out for the project. The work that was carried
out, was to satisfy the requirements of engineering design, rather than to
investigate deep geological structure or formulate tectonic or dynamic models. The
refinement of seismic hazard evaluation requires the best possible understanding
of present-day tectonics, and a thorough knowledge of the overburden profile and
its dynamic properties.

It was apparent px'ior to 1989, that re-appraisal of seismic risk was necessary. The
capability of the 1301011 o produce strong miction has been appreciated for some
time; it is not a “myth”, nor was it “invented by Hungary™.2* Lokvenc and Szantd
state: “The area Is quite seisimically active. Seismicity at Komérno has been
recorded at 8.5+0.5° on the Mercalli scale”.2> A detailed listing of earthguakes in
the region is provided in Annex 9,2° and epicentres are shown on Plare 8 7. It is
evident, contrary fo the assumptions made in [965, that all future strong metion in
the region would not necessarily emanate from exactly the same epicentre as the
large shocks felt previously at Komdrom. In modern hazard evaluation, it is.
assumed that an earthquakes can occur anywhere within source zones. Such zones
are identified using macro-seismic data,?? and well-researched geological and
tectonic models. It is Hungary's contention that the seismic design parameters set
in 1965 do not adequately reflect the importance of the pro_lect as perceived by
both sides, or the seismic hazard.

The Slovak Counter-Memorial suggests that the “basic finding™ of the study by
Mahel ¢f ¢f,28 s that the earthquake risk is smaller than that considered by the
project designers. As noted In paragraphs previously, the report does not constitute
a seismic hazard study; it presents an incomplete view on neotectonics of the
region. It is not a “basic finding” that seismic risk has been over-estimated.

23 SC-M, para 7.106.
28 Section 4, SC-M, chap VIL p 195,
23 Referto SM. Annexes, vol 3, annex 30 atp 272.

% The largest epicentral intensity (=8.3 MSK) is that of the Komarom event of June 28, 1763,
having an estinted Richter magnitude of 3.6. The Zélvemlipese/Slovenska Cupga earthquake,
1443 has an estimated Richter muagnitude of 6.0 {HR, Annexes, vol 3, annex 9).

27 Macro-seismic data comprise the records of all data, including small events.

28

Mahel e7 af.. Comparison of Older urd Present Views on Geological- Tectonic Structure of the
Danube Basin in Relation to Seisniic Situation of the Water Work Gabcikovo, SC-M, Amncics,
vol 2. annex 20.

:
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The text of the Slovak Counter-Memorial states that there has been no movement
on the Gabc¢ikovo fault in the last 2 Ma, yet in the report this is given as 0.7 Ma.2®
In the light of recent research, 1s agreed that there is little evidence to suggest that
the Gablikovo Fault might provide an earthquake source. Nevertheless, the
inconsistent approach of the designers to the presence of the fault was cause for
concern prior to 1989, Furthermore, other source zones are present in the
nmmediate vicinity, which are of greater concern.3¢

The Slovak Counter-Memorial states: “In fact, the G/N project structures are
located n an area without any registered earthquake epicentres throughout the
whole historic period”*! This is incorrect; the area around Gydr, immediately to
the south-east of Gab&ikove is regarded as a potential seismic source.?2 The fact
that only relatively small events have been recorded m this area is probably a
feature of the short and incomplete nature of the historical record. The quite
considerable damage that occurred in Gydr in 1763 Is noteworthy.3> Recently,
small earthquakes have been observed at distances of between 15 and 20 km south-
east of Gabtikovo,’® in this area. Figare 8.5 shows the distribution of observations
made during these events.

The Réba-Hurbanovo-Diégjend Line is dismissed as unimportant in paragraph
7.110 of the Slovak Counter-Memorial. The distribution of earthquake epicenters,
however, suggests an active earthquake source® paraile] to the Raba-Hurbanovo-
Diosjend Line, shown in Plaze 8.7; as demonstrated in the Hungarian Counter-
Memorial and discussed in above, this source lies within about 20 km of
Gabtikovo. At Gabéikovo, and Dunakiliti, the principal concern is the effects of
earthquake shaking rather than fault displacement.

29 SC-M, para 7.108; SC-M, Anncxcs, vol 2, annex 26, p 400.
30 E.g., the Gy&r-Becske and Mur-Mtirz Lines, as outlined in Scientific £vafuation, HC-M, ol 2,

chap 6.
31 sC-M.para7.112.

32 Gybr lies within the Gror-Becske source; Alse, see Chapter 8.1 and HR, Annexgs, vol 3, aunex
52,

33 G Szeidovitz, Komdrom. Paper presented at the [st £E5C Workshop on “Historical Earthquakes
in Central Europe”, Vienna 1987 Contemporary records can be found in the Hungarian
National Aschives, Budapest as Arch.Regnicol Lad CCC Fasc."A™Ng 10, /763,

M From T Zsiros, Macrosetsiic observation in Hungary, (Scismelogical Cbservatory, Hungarian

Acadeny of Sciences):
{1} 22 Augus! [990, maximum imtensity felt = 4 MSK, at Gydrzdmoly.
{2} 12 luly 1993, maximum intensity felt= 3.3 MK, at Gyérzamely, Kisbajcs and Toltéstava.

35 Referred to in the HC-M as the GyOr-Beeske Line.
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36 Eamact from T Zsiros,

Sesinotogical Observatory. HAS.
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In the Slovak Memorial, criticism is levelled at the assessed levels of intensity
referred to in the Hungarian Memorial;*? these are based on probabilistic analyses
using established methodology 3 The intensities are comparable to those expected
at an epicentral distance of 20 km from a Richter magnitude 6.0 to 6.5 earthquake;
an event of this size is considered by Czechoslovak and Hungarian experts, to be
the largest likely to occur in the region.? The assessment is not, therefore,
" unreasonable as a “worst case scenario” 40 '

The Slovak Counter-Memorial states: “Furthermore, Gabtikovo s situated on a
layer of gravel up to 500 m thick which is wholly without tectonic disturbarce and
would absorb the shock of even an earthiquake far exceeding any recorded in the
historical period”™.#! Far from the region being quiescent, recent vigorous tectonic
movements are suggested by Hungarian research, and the data presented by Mahel’
et af. As discussed in above, the suppositition that the great thickness of gravel
would absorb the shock, 1s incorrect. No study comparable to that preseuted in the
Hungarian Counter-Memeorial appears to have been carried out by the Slovak side,
which might form a basis for such a statement.

It is suggested in the Slovak Counter-Memorial,®? that the existing embankments
are safe up to 7.5 to 8.0 MSK. It is demonstrated in the Hungarian Counter-
Memorial that this is less than is necessary to meet an appraisal of a “worst case
scenaric™.®? In any case, the analyses that have been carried out are simple
pseudo-static analyses, apparently without consideration of liquefaction m the
foundation materials. The independent studies referred to in the Slovak Counter-
Memeorial, have not properly researched this aspect of design® It was stated in
the Slovak Memorial that liquefiable material was removed from the

37 87 10 90 MSK, HM. para 3.104, Similar fevels of shaking have been found using a
deterministic approach as outlined in Scientific Evaleation, HC-M, vol 2, chap 6.

32 4 CCornell, Engineering Seisiic Risk Analvsis, Bull. Seismological Society of America. 1968,
IB(FY: 1583-1606.

¥4 simple probabilistic analysis given in annex 9 (HR, Annexcs, vol 3}, suggests a return period
of about 100 to 200 vears for an carthquake of this magnitude in the region. Also, refer 1o
Scigntific Evaluation, HC-M, vol 2, chap 6.

4% SM, para 2.61.

RLI ok ¥ | para 7.112

42 $C-M, para7.112.

43 See Scientific Evalnation, HC-M, vol 2, chap 6.

4% “Fhe HQI report, referred to in SM, para 2.60, cites a liquefaction assessment using the Seed-
ldriss approach: there has not been any attempt by HQI to re-appraise the risk, and apply
accelerations appropriale 10 4 maximum credible event. As outlined in the Scientific Evaluaiion,
HC-M. vol 2, chap 6, liquefaction can be demonstrated m the case of @ maxsmum credible
event,
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foundations.®> Lokvenc and Sz&nté% outline the removal of fine-grained
compressible materials, in order to reduce seftlement of the embankments to
acceptable levels. Lokvenc and Szant¢ do not cite liquefaction as a reason to
remove foundation materials; liquefiable materials are not necessarily highly
compressible under typical static embankment foading. From ground investigations
carried on Hungarian territory and considering the thickness of Holocene deposits,
which are up to 30 m in the Gabéikovo region, it is unlikely that all liquefiable
materials were removed. 47 ‘

In the Slovak Counter-Memorial,*® it is claimed thatia seismic network is in place,
and that no station has registered an earthquake of any value. The Seismological
Observatory, Hungarian Academy of Sciences is not aware of the presence of a
network. If a network were m place, 1t could not have failed to detect the
earthquakes observed at Gyor m 1990 and 1993, shown on Figure 8 5. A proposal
was however made for the joint installation of a seismic network in the region in
1988,%9 in response to concern over seismicity. Accurate location of the epicentres
and solution of the fault break, achievable if a network were in place, would be of
great value to seismologists in both countries in refining the assessment of
earthquake hazard. It is possible that the Slovak Counter-Memorial has confused
the installation of strong motion recorders with that of a seismic network. Strong
motion recorders are intended to record extremé events, whilst instruments
comprising a network are extremely sensitive, and will record even very small
events. Strong mwotion recorders are not suited to the requirements of a seismic
network. ’ :

The Slovak Counter-Memorial, in concluding,’® suggests that the risk has been-
thoroughly studied by both parties, and has been fully taken into account. From the
foregoing discussion this is clearly untrue. There has been no systematic study of
risk; Hungarian concern over this and other issues led to the suspension of
construction at Nagymaros. '

45 SM, para 261

4% M, Anncxes. vol 3, anmex 30.

47 HC-M, para 1.167.

48 SC-M, para7.113.

4% A translation of a memorandum of a meeting held on 6-7 December 1988 is provided in anncx

33, {HR, Annexes, vol 3). The network was to comprisc 3 stations, with very sensitive
equipment capable of detecting small events as well as large events. The network would have
allpwed the accurste determination of earthquake location and depth, and nature of the ground
motion. The analysis of data accumulated gver a relatively short time scale could be used to
develop an understanding of the mechanisms causing carthquakes. Despite the benefits of this,

such a network has not been installed to date.

50 SCM,para7.114.
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APPENDIX 1

INDEX OF CERTAIN WORDS AND PHRASES IN THE SLOVAK AND
HUNGARIAN MEMORIALS AND COUNTER-MEMORIALS

SIOvak‘MemoriaI

Slovak Hungarian Memorial Hungarian
Counter-Memaorial Counter-Memorial
Absurd, 5.56 Absurd, [.37,2.15, 797, ||Absurd, 640

Alleged. 2.62, 3.29, 330,
333.401.403,.411,
438,.4.30,6.136, 708,
8.09.8.17. 850,852,
835 881, 8101, 8103,
8165

Arrpgant, 8.114

Astonishiment, 4 36,479

Distortion. 6.132

360,967, 10.19

Alleged, 1.08, 1.18, 1.36,
142,209,2.35.2.37.
3.06,3.36.3.56,3.59,
411.4.13,4.14, 4,15,
506,511, 3.14, 5.52,
5.92,6.02.607, 701,
7.02, 7,03, 7.05. 7.14.
7.15,721.7.36,7.40,
7.51,7.53, 766, 7.78,
7.105, 7.110, 8.05,8.19.
$.28.9.25,9.48,9.95,
998, 1002, 10,18, 10.40,
10.50, 10.33, 1060,
10.95, 10.96, 10.101,
10.122, 18.133, 11.09.
11.28, 1129, 1166,
1208

Arrogant, 10.10

Astonishment, [.34
Audacity. 587, 12 [5
Cavalier attitude, [0.09
Conspicuously fulse. 1 46
Daring, [.4G

Debatable, 2.03.9 51

Deliberate and calculated
refusal. 8.10

Deliberately misleading,
7.46

Demagogic, 1.17

Distortion, [.40, 147,
2.34.257,923.939

©92. 11.61

Alleged, 748, 10.16, 10.68

Distertion, 10.74

Alleged, 6.51,6.100

Arrogant, 2. 1.01 {both
gquoting SM, para
8.114)



Slovak Memorial

1

Slovak
Counter-Memorial

12

Hungarian Memorial

Hungarian
Counter-iMemorial

Dubious, 6.100

Erroneous, £.103

" False 436

Ignores, 3.55,4 75, 7.24,
743,779,782 787,
816,858 864

Incorrect 3.56,4.17.8.14

Dubigus, 1.40,2.03

Errgnecus, 401, 603,
10.86, 10,101, 11.02

Extravagant 1.36
Fabrication, 416
Fallacious, [2.13

False, 146, 2.77,4.13,
524,525 503,610,
783.7.109, 8.10.8.38,
0118

Falsification. .10, 11.04
Falsity, 11.04
Grotesque, [0.114
Head in the sand, 7.83

lgnores, 142,247, 303,
327, 348,403, 406,
407 4.13 545, 382,
605,702, 7.04. 7 16,
720,734,747, 748,
7.79,.7.82. 785,794,
7100, 7.103, 7.1 18,
7.121,7.133,7.135,
7.136,%901,9.12,9.15,
963, 9.78,9.101, [0.01,
[0.03, 1009, 10.3],
10.39, 1042, 1076,
[0.80, 109G, 11.09,
[1.14,11.23, 1124,
1123 1143 12,10

Incorrect, 223, 2.37, 2.60,
289 3.03,4.13,4.18,
446, 529,552,554,
338,605,617, 7.06,
7.115,834,9.12, [¢L11,
10.25, 10.96, 10.103,
D718

Indifference, 143, 1.49,
2.28.2.74,. 276,402,
403, 557,767

Insinuation, [.23

Misapplies. 901, % 101

Ignores, 3.36,4.16. 5.14,
6,60, 6.69,7.18, 7106,
7.114.928

-

Ignores. 1.08, 1.1, [.84,

423 425 658608,
7187

Incorrect, 12, [.166, 6.72

1.127.298,2.122. 421,

1




Slovak Memuprial

Slovak
Counter-Memorial
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Hungarian Memorial

Hungarian
Counter-ivemerial

Misleading. 3.54, 3.56,
420,438

Misunderstands, 2.24,
411,615

Purported, 9, 18, 2.23,
406, 493, 605.6.16,
6.17,6.60,6.71, 631,

6.82,6.103.6.104, 6,123,

0.132,6.136,6.137.
6.152,6.154, 701, 7.24,
750,760,308, 8.12,
813,828 828 849,
897,898 8.105 901,
906.9.10

Mischaracterises, 7.2,
2101

Misconceives, 9.02
Misdescribes, 577

Misleading, 3.17, 3.48,
408, 542, 548 610,
7.23. 746,779, 185,
804,815,819, 822,
.26, 1002, 1697, 11.05,
1166

Misquotes, 3.9%

Misunderstands, 53.23.
705,777,201, 816,
947,966, 9.97. 9101

Mockery, 9.18, 9.91
Mystifyingly, 1089, 1115

Neme auditur propriam
furpifudinem allegans,
2.16, 1073

Nonsense, 440 398, 786,
343

Peculiar. .35
Perplexify, 1.34, 1084
Perverse, 595, 1214
Ploy, .31, 1133
Preposterous, 597

Purperted, .13, [.35,
1.38,1.43. 1.46,2.37,
3.02,3.39.3.53,3.55,
367.593,597,5.102,
5.103, 5.104, 5,106,
5,108, 5.110.6.01, 6.02,
6.06.6.15, 7.01, 7402,
769.7.134, 8.06,9.03,
9.13.9.24.9.46, 9.95,
1001, 10.07, 10.32,
10.34.10.36, 1042,
1054, 10.36, 10.60.
1081, 10117, 10.132.
10141, 1101, 11.03,
1164, 1166, 12.03,
12.13,12.23

Misleading, 7.119

Misunderstands, 3.178

Mischaracterises, [.04

Misleading, [.53,3.111,
6117

Misunderstands, 4, 3.16

Purported, 8. 1.31, 207,
5.24,682,6.105,6.110.
6.122




Slovak Memorial
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Slovak
Counter-Memorial

Hungarian Memorial

Hungarian
Counter-Memorial

Supposed, 3.30, 3.52,
356 400,479 616,
6.539.6.133

Unsubstantiated, 2.88,
2.11%

Wrong, 262, 3.28,9.12,
916,923

Ridiculous, 10.121
Ruthilessly, 10.121
Selfsatisfaction. 1.23
Self serving, 5.97, [0.73
Sensefess. 5.78

Shan, 5.93

Shirl, 2.25

Shred, 797

Strack with
astonishment, [.34

Stunning, 5.37

Supposed. 1.16, 1.46,
4.14.4.18.4.40,5.57,
602,845, 10.122, 11.0%

Suspicion_ 108
Tendentious, [.42
Total disregard, .05

Unsubstantiated, 7.02,
T1L7105,7.114, 8.19,
920,9.88.990. 993,
1044, 1039, 1145,
11.57

Utter indifference, 2.74

Wholly withouot sense,
08

World of make-believe,
11.06

Wrong, [.48.2.35.2.38,
242,431,435,573,
5.80,7.106, 8.19, 8.54.
10.02, 10126, 10.129,
11.09,12.20

Supposed, 4,09, 6.39

Wrong, 824, 829,851,
10:80

Supposed. 2, 1.178. 667

Wrong, [.160. 515



APPENDIX 2

SOME MISREPRESENTATIONS IN THE SLOVAK COUNTER-MEMORIAL

Emphasis in beld added; underlining indicates emphasis in original

SC-M
Para

Misrepresentation

The Actual Position

1.20

Variant “C” — a step which Slovakia has
always stressed as being provisional in
nature, and which it is today.

Slovakia began labelling Variant C as
“provisional” in October 1990, after a
Slovak Legal Committee advised that “the
CSFR has to refer to Variant C as a
provisional solution in its negotiations with
Hungary.” HR, Annexes, vol 3, annex 64.
But as stated by Engineer ObloZinsky, the
“Ind phase [of Variant C] will use clack-
valves o make the regulation of water level
possible in the reservoir up to the plamed
height. The provisional aiternative could, in
this way, no longer be considered
provisional.”  See HR, Awmnexes. vol 3,
annex 60.

1.4%

Such indifference to chronology s a
constant throughout Hungary's Memorial,
To give just one other example, it is quite
remarkable that in its table of “the Treaty of
1977 and Related Agreements”, Hungary
takes no account of the dates of the
different treaties and agreements that it lists
as having been concluded.

The table at the end of HM, chap 4 indicates
the dates that each treaty was concluded.
The same can be said of the agreements or
instruments  that  would  automatically
terminate with the termination of the 1977
Treaty; these are comprehensively listed in
HM, para 4.53. The relevance of these dates
is discussed throughout chapter 4.

It is these [economic] aims that are set out in
the very first paragraph of the 1977 Treaty’s
preamble, whieh Hungary fails to cite...

HM, para 4.05 discusses the economic aim
outlined in the first paragraph of the 1977
Treaty's preamble.

220

On  several occasions, the Hungarian
iMemorial depicts the 1977 Treaty as “a
btueprint, and not a rigidly pre-determined
scheme™. But this is inaccurate if, as the
Hungarian Memaorial frequently suggests,
it is intended t¢ deny the obligatory
nature of the Treaty.

With regard to the obligatory nature of the
Treaty, HM, para 4.15(c) clearly states that
“where the partes wished to impose an
obligation in relation 1o the Project, this was
done in the 1977 Treary itsel{®
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ivlisrepresentation

The Actual Pasition

From the preamble it is argued that the main
amis of the Treaty were economic and
political  {the boosting of socialist
integration), while from the three articles
mentioned above [Articles 15, 19 and 20] it
is argued that the overriding goals were the
protection of water quality and the
natural environment. No attention is paid
to the inconsistency between these two
interpretations.

As pointed out in HM, paras 6.12-6.29 a
nutmber of articles of the Treaty were directly
aimed at environmental protection. But far
from implying the protection of the
environment as an “overriding goal” of the
Treaty, HM, para 4.21(5) states that the
Treaty was “consistent with the maintenance
of water quality and with environmental
protection generally.” WNo further claim is
made. .

276

In a rather loose way, Hungary compiles
references to provisions of treaties and
agreements that it finds useful to its basic
hypotheses with complete indifference to
whether they are still in force.

HM consistently provides the status of
treaties or agreements it discusses, and the
modifications these may have had on eatlier
Agreements. To give one example, HM,
para 4.33 states that the provisions of the
Treaty concemning the Regime of State
Frontier {1956} “were supplemented by the
bilateral  Convention  Reparding  the
Regulation of Issues Surrounding Boundary
Waters. conciuded at Budapest on 31 May
1976. Under Article 23(3), the Boundary
Waters Convention replaced the 1954
Agreement concerning the Settlement of
Technical and  Economic  Questions
pertaining to Frontier Watercourses. It was
intended to be additional to the 1956 Treaty
concerning the Regime of State Frontiers.”
Similar examples may be found at HM, para
4.28 and chapter 4, note 32.

4,18

The position paper [prepared by the
Hungarian Academy of Sciences at the end
of 1983] considered political, technical,
economic and environmental issues {in that
order} and recommended that a
comprehensive, two year environmental
irmpact study be carried ocut. But it did not
find that the Project engendered any
iremediable risks to the environment.

The position paper (HM, vol 5, Annex 2}
stated that the guestions refared to GNBS
could be classified into these four groups.
did not state that it had considered all four
groups: This is pointed out in the following
paragraph of the position paper, which states:
“The present standpoint of the Presidency
does not deal with the political guestions
which might occur in the above mentioned
classifications, because it was not
authorised...” HM does not assert that the
Position Paper found the Project to engender
any irremediable risks to the environment.
HM, para 3.48 states that the Position
Paper’s recommendation was “a
comprehensive environment impact
statement. .to be made within two years.”

A
T

+
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SC-M
Para

Misrepresentation

The Actual Position

6.07

Both Memeorials provide evidence that the
Hungarian Governiment was well informed
concerning the essential elements of Variant
“C" long before Hungary's termination
announcement of 19 May 1992, let alone
before the stat of the danuning of the
Danube on 24 October 1992,

The numercus documents annexed to the
HM demonstrate that the Czech and Slovak
Governiment failed to give detailed, essential
information to the Hunganan Government.
As stated in HM, para 7.64-65, Hungary
possessed only summary information on
Variant € before the damming of the
Danube. Essential documents relating to
Variamt €, including relevant technical data,
were not provided to the Hungarian
Government until December 1993, long after
Hungary’s termination of 19 May [992.
Even then the data provided was limited and
incomplete.

7.0]

Hungary's decision tfe  suspend s
performance at Nagymaros, just as ifs later
abandonment of works and purported
termination of the 1977 Treaty, was not
imitiated by the discovery of new research
data. Nor was this decision, or those that
followed, inspired by an expert and scientific
re-examination of pre-existing data. As
Hungary has admitted m s own
Memorial, its alleged concern about water
guality, environmental or other risks was not
accompanied by Hungarian research into
the possible impacts. Thus, i a review of
Hungarian studies relating fo the /N
Project, it is asserted: “‘Between [989 and
the summer of [992 there were no
investigations of appropriate detail into the
problems related to the hydropower scheme
and neither were joint projects carried out”

As the quotation from HM, Appendix 3
indicates, although studies were conducted
between 1982 and (992, these studies failed
to examine the problems in “appropricie
detafl” This In no way suggests that “no
studies” were conducted. In fact, the
statememt carme in the context of reviewing
2! Hungarian studies produced in 198%-
1991, all dealing with hydrological aspects
of the Project. The reference 1o the lack of
appropriate detail reflects the complexity of
the Issues, eg, concerming the hydro-
geological stucture of the alluvial cone
under the Szigetkz, and the connection
between surface and groundwater.

7.14

The Hungarian Memworial, in its Appendix 3,
centres on and guotes from two assessments
of the then existing studies prepared in early
1992, What is stiking is that the two
separate committees allegedly came to
radically different conclusions — according
to the ad hor committee [of the Hungarian
Academy of Sciences] the Project would
result in the pollution of the Zimy
OstrovfSzigetkdz aquifer, while the view of
the more cbviously specialised Comumittee of
Yater Management Sciences was wholly to
the contrary.

As HM, pages 409411 demonstrate, both
comumittees concluded that the Project would
pollute the aquifer. The only contradiction
that existed between the two conclusions was
the question of whether repeated dredging
could avoid potential damage. The
Committee of Water Management Sciences
felt dredging could alleviate any problems,
while the ad hoc committee — relying on
results of numerous investigations — stated
that “[d]uring and after dredging, algae, iron,
sulphur bacteria, ¢oli bacteria, streptococcus
and Pseudo-monas pollution incidents were
frequently detected.”
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Para
724 It 15 important to locate the reserves Groundwater can ‘be defined as a bank

precisely, not simply to refer to “the largest
bank filiered waier resource in Ewope”,
which confuses the Zitny OstroviSzigetkoz
aquifer and the Budapest supply wells
downstream of Nagymaros. The two are in
1o way connected.... 1t is only the second of
these that is traly a bank-filtered
resource, with wells located only a few
metres away from the Danube, and truly of
hmportance to Hungary in terms of drinking
water supply.

filtered resource if the dominant part of the
water griginates from the river and the travel
time of the water from the river is less than
two years, which is true for the SzigetkOz as
well as for the water tapped by the wells
downstream of Nagymaros. Groundwater in
the Szigetkdz is — or. before Variant C was -
a bank filtered water Yesource with a great
potential for utilisation.  This misrep-
resentation reflects Slovakias unwillingness
to provide a careful and evidenced response
to the concerns raised about both regions
affected by the Project.

7.26

Hungary’s second centention is that there are
no barrage systems similar to the G/N
System, which 1s portrayed as a unigue
experiment. This Is confusing, for just two
paragraphs later Hungary makes a reference
to “similar schemes™.

The parameters of the Original Project are
unique- in the sense that barrages on the
Danube or the Rhine never have such high
head at the power station in low gradient
reaches. In addition, the extremely low
gradient of 8-12 of the Nagymaros reach
results’ in  an  extraordinarily  long
impouridment with a relatively small gain in
energy. A further difference is that peaking
mode at other rivers only allow for a very
limited- flow above the natural flow, (at the
Rhine 300 m’fs, whereas in connection with
the Qriginal Project water accumulated for
185 hours would have been released in 5.5
hours allowing for more than five umes the
normal flow at 900 m*s discharge). See HC-
iV, paras 1.209, 1.211 and HC-M, Annexes,
vol 2 at p. 19 {Figure 2.5 b} and at p. 24.
None of the barrages on the upper and
middle. Danube operate In peaking mode;
they afe all run-of-river barages. MNone
involve an integrated scheme covering more
than 100 km of river

According to Hungary's Memorial: *The
organic content of the Danube water and its
nutrient state render it unfit for retention in a
reservor.” This will no doubt come as a
shock to Germany and Austria, which
have, respectively, 26 and 10 hydroelectric
power plants on the Danube, each with its
OWII IeServoir

HM, para 541 refers to the Hungarian-
Stovak - section of the Danube, not the
German and Austrian stretches of the
Danubé. This is apparent from the citation
in support of this statement: “VITUKI
Hydrological Institute, Evaluation of the
Water , Quality of the Hungarian-
Czechoslovak Section of the Danube.”
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7.46

In order to boost its claim that an ecological
state of necessity existed in 1992, Hungary
has, in public, exaggerated the importance
to it of the Zitny Ostrov/Szigetkiz aquifer.
To take one example, in its 1992
Declaration, Hungary  describes  the
importance of its share of the aquifer with its
“capacity of 1 million m¥day permanent
drinking water supply the average need of
the Huncarlan capltal‘ [n fact, the capaCIty
is 0.3 million m>/day, none of which is used
to supply Budapest....Hungary’s concern that
this resource should not be contaminated is
legitimate. But te link this concern to an
imminent threat to Budapest’s drinking water
supplies is scientificaily untenable and

‘| deliberately misleading of public opinion .

The aquifer has never been linked to
Budapest’s current water supply. The 1992
Declaration did not say that the Szigetktiz
aquifer was currently used to supply
Budapest. As the 1992 Declaration states:
“Thus both countries have riverbeds of great
length, Hungary about 40 km and Slovakia
more than 70 km, that can be wsed later for
water supply, according to detailed water
quality and hydrogeochemical analyses. On
the Hunoanan side, this means a capacity of
I million m*day permanent drinking water
supply — the average need of the Hungarian
capital — while in Slovakia this amounts to 2
million m’fday” The capacity of 0.3 million
m’/day asserted by the SC-M is simplistic
and . represents potential abstraction from
existing {pre-dam} recharge. Significantly
higher yields are available from the aquifer
through the development of bank-filtered
resources. Recent estimates indicate
potential vields of .3 million m’/day. See
Scientific Reburtad. HR, vol 2, ¢h4.4.1.

7.66

The existence of the “threat” to these
supplies [bank-filtered water wells down-
stream1 of Budapest] allegedly caused by the
Project Is, as admitted by Hungary, based
on no more fhan stmple speculation,
resting on mere possibilities that might have
led to a deterioration in the water from the
bank-fitered wells. In Appendix 3 to ifs
Memorial, Hungary reviews three risks of
damage to the Budapest supply wells, each
of which is described as no more than a
vague possibility: it is staied that water
quality upstream of Nagymaros “could have”
deteriorated {thus leading to a possible
deterioration in the quality of water filtering
into the wellsy; that the release of sediment
through the MNagymaros weir “could have
created rather wncertain conditions™; that
there “could have™ been erosion problems
dowmnstream of the weir. This uncertainty is
in striking contrast to Hungary's contention
in its 1992 Declaration of the cenainty “that
irreversible damage afflicts the..drinking
water reserves of mitlions of people™ '

Far from admitting its ¢onceins were based
on ‘“simple speculation” or a “mere
possibility”, the Hongarian Memorial clearly
indicates that these harmful environmental
effects were more likely than not to occur,
This is confirmed in HM, page 432
{Appendix 3} in its opening paragraph under
the title “Effects of the hydropower scheme™:
“Downstream of Nagymaros the river
barrage system wowld fiave caused problems
of the Dbank-filtered drinking water
resources.” i is the extent of these problems
that could not be ascertained because, as
noted at  page 432, “no  detailed
investigations thal could have guantified
these effects had been made.”
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7127

Hungary argues that, in 1988, it commenced
a review of ifs financial undertakings as a
resuit of “the changing world economy and
the deteriorating economic position of the
Socialist bloc countries” and as a result
sought a postponement of the Project. But
this is undermined by its assertion that, as
from the perspective of 1977, “there was
never the slightest possibiliy” that the
Project would be completed in accordance
with the 1977 Treaty timetable.

HM, para 4.15 continues the semtence by
stating “‘this was not because of fault
atiributable to ane or the other party but
simply hecause neither could afford to do so,
given their other priorities, and the failure of
the promised Soviet economic assistance.”
As agreed by both Parties, not until [980
was it revealed that the promised Soviet aid
would not be forthcoming, indicating clearly
that the quated assertion was made from the
perspective of the early 1980s.

841

The Hungarian Memorial's exposition of the
actual or pofential environmental damage
arising from Variant “C” — as opposed to the
original Project — is noticeably uncertain in
tone. It is first stated that the impacts of
Varfant “C” “may be less than the 1977
Barrage Systems  would have been”.
However, it is ¢laimed a few lines later that
this impact is, in fact, “likely to be more
severe”. In order to avaid such confusion, it
is essential to focus on the key differences
between Variant “C” and the G/N Project.

HM, para 5.108 states that “fiJr g munber of
respects the impact of Variant € on the
region may be less than the 1977 Barrage
system™, while HM, para 5.10% states that
“filn other respects the impact of Variant €
is or is likely to be more severe” No
conflision exists between the two statements.

.10

the

It [the Treaty] thus represents an example of
kind of environmentally sound
integrated river basin development project
that has been recommended by experts in
the, field and endorsed by the
international community.

The EBRD has stated in relation to the
Project that “{wle will definitely not be
involved in a contenticus projest of dubious
economic value and negative environmental
impact which Is argued between two of our
member countries. We intend to concentrate
our efforts on projects supporting rational
and envirommentally sound development.”
The World Bank has also voiced concer,
stating that it would not finance the
Gabétkovo project  “without the most
thorough environmental assessment, in
accordance with World Bank policy.” HR,
vol 3, annexes 91 and 92.
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.23

Hungary Is arguing that, because of environ-

" mental effects that it alone perceived, the

duty to consult and negotiate in good faith to
which the parties were subject under the
Treaty was modifled, imposing a special
duty on Czechoslovakia.

Many others have perceived these effects.
The Environmental and MNatural Protection
Committee of the Slovak National Council
elaborated its view of the Project, stating
“the consequences on  the nafurel
enviromment..are of a magnitude un-
paralleled n the history of the country.” See
HR, Annexes, vol 3, annex 63 and HC-M,
para 1.35. See also the discussion 6f NGOs
acting in the field of the protection of the
environment, ~including Greenpeace, the
Sierra Club, World Wildlife Fund USA,
Ecologia USA, World Wildlife Fund
Gennany and Equipe Cousteau. HM, paras
3.58, 3.74, and 3.94; HC-M, paras 2.123-
2.124.

This [Hungary’s] view of the “precautionary
principle”, according to which it would
apply to all situations in which there is a
likelihood of transboundary environ-
mental harm, is, to say the least, a novel
one.

Hungary, in contrast, seeks to give the
[precautionary} principie sweeping
application, so that it would apply to any
alteration of the natural environment.

HM, para 6.67 clearly states the scope of the
precautionary principle: “As an aspect of the
obligation of prevention, the precautionary
principle  seeks 1o avoid  serious
environmental damage. It is of particular
cogency when there is a danger that the
deterioration of the environment would be
rreversible.”

In the light of the position of the international
community revealed in the foregoing survey,
it Is swrprising that Hungary would take the
absclute position that envircnmental
considerations foreclose development of
the freshwater resources it shares with
Slovakia.

Prevention of environmental harm has never
been understood by the inftemational
community in the absolute sense in which 2t
is used by Hungary to require a State to
forego entirely the development of its
natural resources.

Hungary does not foreclose development of
the Danube, but r1ather advocates the
development of this resource in an equitable
and reasonable manner. See HM, paras
7.69-7.82; also HC-M, 6.03-6.61. '
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969

Hungary has provided mo scientific
evidence of amy adverse envirommental
consequences of the G/N Project, other
than the ones that had been disclosed by
the preparatory studies planned to be
mitigated by appropriate measures envisaged
by the Treaty and to which Hungary agreed.

HC-M, paras 1.20-1.171 discuss the
inadequate  knowledge of  biological
resources 1 the region affected by the
Project and the failure of preparatory studies
to deal with topics covered by ElAs. The
numerous environmental impacts associated
with the Project are discussed in the
Scientific Evaluation, HC-M, vol 2.

10.G5

1029

But Hungary ignores entirely the Vienna
Convention on the Law of Treaties and
advances an entitlement based on necessity —
which if examines only in the context of
termination, believing that to be sufficient
to justify suspension at earlier dates.

Hungary appears to think that it has no need
to offer 1o the Court any proper legal analysis
of the right to suspend and renege on its
Treaty cobligations... Hungary offers no
legal grounds whatever for suspension and
abandonment at Dunakilii and at
Gabtikovo.

As stated in HM, para $.19 “infemational
law allows a State to take action which is
necessary (o avoid imeversible ham to an
essential interest of that State or of its people,
orf to the environment. The negessity of such
action is a circumstance precluding
wrongfulness.” As pointed out iIn HM, para
9.39, this claim of necessity justified the
suspension of work at Dunakilitl. As regards
suspension and abandonment of works at
Gabtikovo, HM para .42 notes “the dispute
about possible modification of the 1977
Treaty to allow work to proceed at
Gabéikove became subswmed in a2 more
basic dispute about the very continuation of
the Barrage System as a whole, given the
combination  of  radically  changed
circumstances and the continuing threat of
unilateral action on the pat of
Czechoslovakia.™”

10.06

Hungary's summary at paragraph ¢.18 of its
Memorial of the factors which Jjustified
suspension and later abandonment s
revealing. First, the Project timetable was
not a matter to be taken seriously...

HM, para 9.18(2} states “{t]he timetable laid
down for work on the Project fad never
been weated s matter of strict legal
obfigation” This does not imply that the
timetable was not a matter to be taken
seriqusly.
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10.09

This cavalier attitude towards treaty
obligations ignores the fact that, in frying to
move the Project forward as best it might in
the face of previous Hungarian
prevarications, Czechoslovakia had reserved
its fegal rights as to compensation. The
strong implication of Hungary’s comment
[that “[t]he timetable'laid down for work on
the Project had never been treated as matter
of strict legal obligation™] is that it could
simply call delays as it chose, without
penalty, regardless of the terms of the Treaty
and its associated agreements, and regardless

_of the interests of its Trealy partner.

This comment centains no such implication.
As the following sentence in HM, para
9.18(2)  states, “[dlelays in  im-
plementation...had been #negoriated before
and could be megoriated again”, signifying
Humgary's reliance on negotiation rather than
unilateral action. Nor does the HM profess
these delays would be “withow penalty”.
HM, para 9.18§ staes ciearly -that “[ajoy
probiems caused by the delay couwld be
compensated for”

19.11

As to the “essential obligation on the parties
under the Treaty™ being the resolution of
difficulties by negotiation, not only is that an
incotrect statement of the essential obligation
under the Treaty, but Slovakia has also
shown in detail the consultations and

negotiations that Czechoslovakia engaged in. |-

HM, para 9.18(4} states: “The essential
continuing obligation on the parties under
the treaty was fo seek io resofve difficuities
by negotiation in good faith, and this
Hungary sought to do.”

10,80

it is significant that Hungary does not
include the implementation of Variant
“C* as a fundamenfally changed circum-
stance. It implicitly acknowledges that
Variant “C" simply represents a parial
application of the agreed Treaty terms.

HM, para 10.74 lists several fundamental
changes of circumstance, among those Js the
fact that  “the ‘single and indivisible
operational system’ had dissolved,..the
barrage at Gabtikovo being constructed as a
unilateral scheme uncontemplgted by and
outside e scope of the 1977 Treaty...”

10.102

Hungary does not offer any legal analysis
as to why Variant “C” should be regarded
as a repudiation of the Treaty, satisfying
itself with telling the Court: “Variant C
amounted  to @  repudiation by
Czechoslovakia of the Treaty.. as clear a
repudiation as one might wish.”

HM, paras 7.04-743 and 10.103-10.106
extensively demonstrate that the decision to
plan and construct Variant C was a serious
breach of the 1977 Treaty, a clear example of
the “repudiation of the treaty” referred to in
Article 60(3)(a} of the Vienna Convention.

1108

[t has been definitively proved that Variant
“C” is not a source of potlutioit.

Slovak expert committees established by the
Slovak Republic 1o investigate the
environmental consequences of Variant C
have warned of Variant C’s likely adverse
environmental impacts. See HR, Annexes,
vol 3, annex 70. A thorough discussion of
these impacts is found in the Scientific
Evaination, HC-M, vol 2. See glso Sciemific
Rebutial, HR, vol 2.
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APPENDIX 3

-

COMECON AND THE “IDEOCLOGICAL NEUTRALITY”
OF THE PROJECT

A. INTRODUCTION

1. The second preambular paragraph of the 1977 Treaty! —

“Recognis[ed] that the jeint utilisation of the Hungarian-Czechoslovak
section of the Danube will further strengthen the fraternal relations of the
two States and significantly contribute to bringing about the socialist
integration of the States members of the Council for Mutual Economic
Co-operation...”

But a;::cording to Slovakia—

“..this reference is surely not sufficient to turn the Treaty into [a
COMECON Treaty]...such a reference is no more than the sort of stylistic
formality to be found in many treaties that involved some form of
economnic co-operation between the member States of the former Council
for Mutual Economic Assistance...the 1977 Treaty is not significantly
different from other agreements between non-socialist States which
provide for the common development of rivers forming international
boundaries.”

Slovakia concludes that such agreements “...are evidence, if any is needed, of the
*ideclogical neutrality’ behind the G/N Project.™

2. Hungary does not share this view, There can be [ittle doubt that the 1977
Treaty could only have been adopted in the context of socialist integration. This is
evident from its objectives, its terms, ifs economic underpinnings. This Appendix
demonstrates that the 1977 Trealy was redolent “of soclalist -economic deals m
substance, and representative of COMECON ideclogy in conception.

! HM, vol 3, annex 21. For its analysis see HM, vol 1, paras £.07, 4.08, and 4.21.
2 SC-M, paras 2.05-2.07.
3 SC-M.para. 2.08, fn 10.
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B. THE COMECON NATURE OF THE TREATY

3 Substantively, there are significant differences between the 1977 Treaty
and other international agreements between non-socialist states on the joint
development and utilisation of contiguous rivers. For instance, the Convention
between France and Switzerland concerning Hydroelectric Utilisation of the
Emosson, signed at Sion on 23 August 1963% — mentioned specifically by
Stovakia® — provided for concessions to be granted to private companies for the
construction and operation of hydroelectric plants and preserved the rights of
governments to regulate and control any adverse 6onscqu§nces.(’ Yet the legal
mistitution of concessions was missing from socialist ¢ivil codes, as it contradicted
the basic tenet of exclusive state property in natural resources and in the primary
means of production. A related difference is that agreements granting concessions
characteristically provide for settlement of disputes by arbitration, a practice that

4 RGDIP 279, aits 2, 3 {1969). Cf also France-Federal Republic of Germany, Convention
concerning utilisation of the Rhine between Strasbourg/Kehl and LautenbourgMeuburgwein, 4
July 1969, Recueil des traités et accords de la France, Pavis, 1969, p 110. The GNBS is more
like the Grand Canal d'Alsace, though the 1919 Versailles Peace Treaty {An 358} granted
exclusively te France rights relaling to the taking of water and the production of hydraulic
power. Even then, these rights were operated by a cancessionaire, neminated by the French
Government.  See Germany-France-Switzerland, Agreement concerning the Scheme for the
Kembs Lateral Canal, Strasbourg, 28 May [922, 26 LNTS'266, Art 1

5 SC-M,para2.07, fa 8.

For other similar examples see [taly-Switzerland, Agreement on the Reno di Lei Hydraulic
Power Concession, with Additional Protocol, Rome, 18 lune 1949, Legisiative Texis and
Treaty Provistons concerning the Utilisation of International Rivers for other Purposes than
Navigation (United Nations Legislative Series, vol 4, 1963}, Treaty No 231, Ants 1, 4; Federal
Government of Austria-Free State of Bavaria, Agreement concerning the Osterreichisch-
Bayerische Kraflwerke AG, 16 October 1350, ibid, Treaty No 137, Art 1; Republic of Austria-
Federal Republic of Germany-Free State of Baveria, Agreement concerning the
Donaukrafiwerk-Jochensiein-Aktiengesellschaft, 13 February 1932, ibid. Treaty No 138, ans 1,
5; France-ltaly, Provisional Agreement and Exchange of Notes regarding the operation of the
Gran Scala Power Station, Rome, 12 January 1935, ibid, Treaty No 181, At 2; Swiss
Conlederation-lialian Republic, Convention concerning the Use of Water Power of the Spél
and additional Protocol, Berne, 27 May 1937, ibid, Treaty No 233. arts [, 2; Grand Duchy of
Luxembourg-Land Rhineland Palatinate, State Treaty concerning the Construction of
Hydroclectric Power Installations on the Qur, with Annexes, Trier, 18 July 1938, 1bid, Treaty
No 202, arts 1-2. Other international treaties prescribe the distribution of hydroelectric power
by sectors, i.e., there is no joint development and utilisation, and the means of unilateral
utilisation by the parties {which may also take the form of concessions) is guarantced by various
prohibitions. See, €.g.. Spain-Portugal, Convention to regulate the Hydroelectric Development
of the International Section of the River Dourg, Lisbon, 11 Augast 1927, 87 LNTS 134; Union
of Sowviet Socialist Republics-Norway-Finland, Agreement Conceming the regulation of Lake
Inary by means of the Kaitakoski Hydroelectric Power Station and Dams, Moscow, 29 April
1954, 346 UNTS 192; Norway-Union of Soviet Socialist Republics, Agreement on the
Utilisation of Water-power on the Pasvik/Paatso River. Oslo, 18 December 1937, 312 UNTS
274,
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was unacceptable according to the Socialist doctrines of international law as
between the state and private parties.

-4, Nor is it possible to dismiss the second preambular paragraph of the 1977
Treaty as a mere “stylistic formality”. Contrary to the Slovak assertion,” no other
Hungarian-Czechoslovak bilateral treaty expressly mentioned COMECON
integration In its preamble. Rather, a general formula was used, as, for example, in
the preamble to the Treaty on Medical and Hygienic Co-operation of 1982:%

“...led by their desire to support an even closer co-operation in the fields
of medicine and hygienics, and in accordance with the principles of
socialist health care, as well as the high-level planned, state managed and
prophylactic health services available fo the citizens of both countries,
free of charge for all, in keeping with the unity of medical science and
practice and broad participation of the members of society in the
performance of tasks...”?

5. In contrast to this gewneral formula — which is seen iIn many other
agreemments — the 1977 Treaty preamble contains an explicit reference to
COMECON integration. This operates as a reavoi to COMECON principles and
objectives, in effect incorporating them by reference.!® In accordance with Article
31 (3) of the 1969 Vienna Convention on the Law of Treaties, COMECON
principles thus form part of the context of the Treaty and help explain its objects
and purposes. An explicit reference such as this was common in multilateral
treaties on scientific-technical co-operation {“accepling, as guidelines, the

7 SC-M, para 2.06.

3 Government Decree 86/1982, /XIL27.MT, Official Compendium of Acts and Decrees, 1982,
vol 1, p 344

9 Mutatis mutandis a similar formulation appears in the bilateral Treaty on Cultural and Scientific
Co-operation, Budapest, 22 Ociober 1986 . led by their desire to effectively contribute to the
lasting .and brotherly fricndship and ideological unity of the socialist community, and the
siruggle against hostile ideclogies by the development and deepening of their scientific, culiural
educational and artislic cooperation.” [987 Decree Law no. [, Official Compendium of Acts
and Decrees, 1987, vol 1, p 149 The bilaweral Convention on Tournistic Co-operation,
Bratislava, 22 June 1972, is even less specific: “...in order to strengthen the friendly relations
between their countries the parties sirive to promote mutual awareness of the achievements of
the building of secialism and commaunism, and therefore provide the most favourable conditions
possible to support and develep towrism...” 1973 Decrec Law no. 10, [bid, p 218.

10 See also Hungary and Czechoslovakia, Treaty on (o-operation and Mutual Assislance,
Budapest, 14 July 1968, Art 2 of which expressly provides that:

“In the spirit of the international distribution of labour, the High Contracting Parties
will deepen their mutually beneficial economic and scientific co-operation and
support the co-operation process within the framework of COMECON 1o further the
economic development of both countries.” 196% Actno. 1, Ibid, p 3.
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recommendations of COMECON™), treaties whose COMECON treaty nature can
hardly be denied.!!

L

6. Another COMECON element is the direct influence of its “Complex
Programme” on the 1977 Treaty. Articles 15 {Protection of water quality} and 19
{Protection of nature) closely follow the distinction adopted in the Complex
Programme between the protection of nature and the protection of waters against
pollution. Nature protection is addressed in item 2, Chapter 5 of the Complex
Programme {“Co-operation in science and technology™), while water quality Is
addressed in Chapter 14 {*“The main directions of the development of co-operation
in water management”).!? The political decisions leading to the adoption of the
Complex Programme and the realisation of the GNBS Project are to that extent
interrelated.  As is clear from its terms, the 1977 Treaty was specific to the
socialist system and openly professed its integration with COMECON ideals.

C. COMECON’S INVOLVEMENT IN HUNGARIAN-CZECHOSLOVAK
AFFAIRS RELATING TO GNBS

7. Equally important is the history of COMECON influence and participation
in the Project’s conception, planning, and implementation. The unique nature of
the 1977 Treaty in Hungarian-Czechoslovak bilateral relations, and its similarity to
typical COMECON agreements, was not accidental. On the contrary, it was a
logical outgrowth which reflected the influential involvement of COMECON,
dating from as early as 1954,

8. The Hungarian Memorial described COMECON activities in this field.!3
A chronology of events is annexed to this Appendix. This part of the Appendix
summarises and interprets the key acts of COMECON relating to the GNBS. The

I gee, e.g., the following multilateral COMECON treaties: On Scientific and Technical Co-
operation in the field of the Compiex Automation of Forésiry Work, Dresden, 19 November
1972, Decree 6/1975. /11.26.7 MT; On the Establishment of an [nternational Monitoring and
Test Station for the Industrial Production of Eggs and Pouliry Meat, Dresden, [9 November
1972, Decree 8/1975. /11.27.1 MT; On Scientific and Technical Co-operation in the Field of the
Automalion and Electrification of Agricultural Processes, Woscow. 18 January 1972, Decree
31975, /11.26./ MT; On Scientific and Technical Co-operation in the Field of the Elaboration of
the Major Probiems of Food Industry Packaging Materials, Mescow, April 17, 1972, Decree
1975 /11.27.1 MT; On Scientific and Technical Co-operation in the Field of the Elaboration of
the Sciemtific Foundations of Ergonomical Criterfa and Norms, Sofia, 19 December 1974,
Decree 24/1975. VIIL26./ MT, On Scientific and Technical Co-operation in the Ficld of
Research on Malignant Tumours, Moscow, signed 3 December 1973, Berlin, promulgated 24
March [977, 2/1978. .29/ MT.

12 Text appears in [97] Govemnment Decision ng. 2024/1971 (V If. 27) on the XXV Assembtly of
COMECON.

13 HM. paras 3.07,3.12,3.13, 3.21, 3.27, 3.29.
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evidence, direct and circumstantial, demonstrates the significant role played by
COMECON in the planning and conclusion of the [977 Treaty.

g. In 1954 COMECON began to deal with the problem of hydroelectric
power plants to be constructed on the contiguous Hungarian-Czechoslovak sector
of the Danube.!® In this process, Hungary's and Czechoslovakia's national
interests were seen within the framework of the interests, priorities, and overall
development of sbcialist states as a whole. COMECON’s involvement implied
some well-known COMECON fundamentals. These included: the principle of the
planned development of a socialist economy; continuous growth of this economy
through the primacy of heavy industries in conjunction with extensive mcreases in
energy production, and the strengthening of cohesion in the camp of “popular
democracies” through bilateral cooperation. Refusal to proceed with the Project
would have been equivalent to an admission of doubts as to these “socialist
values”. Thus a process, started under the impulse of these factors in 1952 by
Hungary and Czechoslovakia,!? was undertaken within the framework of
COMECON.

10 COMECON’s involvement was not limited to conceptualising a system of
hydroelectric power plants on the Danube. It continuously supervised the
realisation of the Project through various standing bodies. In [956 a Committee
was established in Moscow alongside COMECON to deal with the draft of the
comprehensive utilisation of the Danube.'® COMECON’s Permanent Committee
for Energy Affairs also advised on the GNBS,17 as, later, did a Conference of
Heads of Water Management Authorities.!$8 COMECON also acted as a conduit
- for proposed plans, scientific literature, and research studies relating to the
Original Project.!?

IT. By 1956, COMECON had integrated Hungarian-Czechoslovak
hydroelectric power plants inte its ambitious efforts to assure a comprehensive
harnessing of the Danube’s water potential from Bratislava to the Black Sea.?®

14 HM, para 3.07.
15 UM, paras 3.02, 3.04-3.05.

Work Program of 1the Committee established for electrical energy exchange between countries
participating in COMECON and on the Draft of the Comprehensive Utilisation of the Danube,
with attached Minules, Moscow, 8-9 May [956; HR, Annexes. vol 3, annex 33

17 1y, paras 3.13, 3.21; See aiso HM, Annexes, vol 4, annex 4.
18 1bid.

19 Protocol on the Joint Negbtiations aimed at the [nvestigation of the Utilisation Scheme of the
Danube, from Wolfstahl-Bratislava to the Village of Fajsz, Budapest, 10-15 January 1958; HM,
Annexes, vol 4, aunex 3.

20 M, para 3.12.
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Thereafter, negotiations between Hungary and Czechoslovakia were subsumed in a
broader scheme designed to further socialist economic and political integration.
The trilateral expert meetings of 19582! illustrate the approach taken and the
interests considered.?2 In 1963, following the scheme of utilisation recommended
by COMECON, Hungarian and Czechoslovak govermment delegations approved
for the first time the concept of a Water System of Locks between Bratislava and
Nagymaros.2?

12. COMECON’s role was evident at critical moments prior to the adoption of
the 1977 Treaty. After the (956 Hungarian revolution, COMECON directives
served as guiding principles in the recommencement of Hungarian-Czechoslovak
talks on the GNBS and provided a means whereby the Hungarian government
could show its devotion to socialist ideas.?* The link between COMECON
ideclogy and the GNBS can also be seen in the events that took place during the
Prague Spring of 1968. At this moment in history, Czechosiovakia sought to
escape from the Project.?’> The delays in implementation were brought to the
attention of COMECON, which again emerged to push the project forward in
1970.26

4. THE SIGNIFICANCE OF COMECON’S “COMPLEX PROGRAMME”
OF 1971

[3. A version of the Joint Investment Programme was completed in 1967, but
with no final comnitments having been made.??  The political decision to go
ahead with the GNBS was taken in 1971,28 shortly after the highest body of
COMECON, its XXV Assembly, adopted the “Complex Programme”, which
mandated “the construction and operation-of joint ventures for the production of
electric energy.”2% '

14. Slovakia denies the relationship between these two events:

2l HM, parz 3.15.

22 HM, para 3.15; see also Information Document for the Political Commitiee of the Hungarian
Soclalist Workers Party, 6-7 October [958; HR, Annexes. vol 3, annex 37

23 SC-M, vol 2, amnex 31.

24 Si, vol 4, annex 132. '
25 HM, para 3.26.

% M, para 3.27.

27 HM, para 3.24.

% WM, para 3.28.

2% HM, para 3.27.
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“It 15 not plausible to interpret the CMEA’s recommendations as
gbligations imposed on the parties from cutside: as Hungary itself admits,
these recommendations {(which in any event were unanimously adopted,
ie., with Hungary’s consent} had no obligatory nature until adopted by
the Governments of the States concerned.” ¢

Although it is true that member countries of COMECON had to “consent...being
entitled to state its interest in any question”, in practice, countries normally felt
obliged to “consent”. As a matter of political reality, member countries were not
free to ignore prescriptions such as that m the Complex Programme according to
which hydroelectric energy had to be utilised to a greater extent.?!

E. COMECON'S APPROACH TO THE ENVIRONMENT

15 Apart from the formal distinction between the protection of water quality

and the protection of nature, which fails to take account of the integrated nature of
the environment, the [977 Treaty was not oriented to the protection of the

environment. In this it reflected the general appreach of the socialist countries

toward ecological problems and toward their prevention and remedies. That

approach Is well documented. Academician Kapica once stated: “Socialism, by its

very essence, is more adequate for solving ecological problems than capitalism.”2

The opinion of Academician Feodorov was similar: “Once a socialist soclety Is

established over the whole of our planet, ecological crises will cease™? He

linked this doctrine with the optimistic view that damage to nature can be

remedied: “Science will definitely be able to solve this problem and find a way to .
calculate “such effects within the ecological process. DBesides, compensating

measures <an also be taken...”3* From this perspective it is a short step to assume

the @ priori advantage of socialism: “a society whose development is consciously

directed {as Marx has shown} will definitely ensure the proper, harmonic

interaction befween man and nature.”3%

0 SC-M, para 2.10.

31 Complex Programme, Chapl 0, tem 9.

32 See L.I. Grekov, “Man and his environment™, no 3-4 Magyar fi!ozéﬁai Szemie (Hungarian
Philosopincal Review}, 1975, p 301, A copy of the original document has been deposited with
the Court.

33 Ivid, p 302.

34 1bid, p 303,

35 Ibid, p 304. AJ Meduhnin also expressed the orthodox socialist standpoint as regards
environmental problems: “An entire new course of the race between socialism and capitalism
opens up at this peint: the battle against ecological crisis and for the purity of the enviromment.
Al present we are ahead in this race...” See Ibid, p 315.
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16. A similar approach underlies the 1977 Treaty: no significant environmental
problems are assumed to exist, but if any should arise they can automatically be
taken care of by reason of socialist superiority and the progressive development of
science.  Similarly, the Slovak Counter-Memorial simply asserts that “any
environmental problems that may arise..can then be responded to in a timely
fashion.”3 This is inconsistent with a preventivé approach, endorsed by the
mternational commumnity even before 1977, Slovakia’s present approach to the
environment echoes Czechoslovakia’s earlier veto of proposals fora CMEA Water
Quallty Treaty.37

17.  The 1959 COMECON Statutes define manifold economic co-operation as
one of the main instruments of building socialism and communism {Preamble), and
also state that “The economic and scientific-technological co-operation between
the member states is realised in accordance with the principles of socialist
internationalism...” {Article 1, item 2} The “Complex Programme™ became the
blueprint for “socialist internationalism”, and the velhicle by which the principles
were integrated into the member states of COMECON. Yet in reality “socialist
mternationalisin” was an aspect of the doctrine of the limited sovereignty of
socialist countries, as embodied by the 1977 Constitution of the USSR (Art 30).
This involved, in fact as in theory, the dictatorship of the communist party.3® The
unconditional superiority of politics was openly declared,® along with democratic
_centralism, which entailed that highest level decisions were not open to further
dispute but had to be carried out without objection.®® It extended to the party-
governed nature of science, which required “adherence to the views sourcing from
the recognition of the essence of historic development.”*! This made it difficult to
Jjudge the real value of the scientific research conducted; the task of science was to
Jjustify the preconceptions of power. No doubt the effect of these tenets varied
with the internal conditions of each socialist country, and their strength declined
during the 1980s. But m the case of vital issues — the correctness of the decisions
of the communist party or the relations between socialist countries - they
continued dominant.

36 sCom, para 9.94.

37 See HM, para 3.35. '

3B As paragraph 3 of the 1972 Hungarian Constitution stated: “The Marxist-Leninist party of the |

warking classes is the leading force of society.”

1 Matejeik, “Development of the political system of the Czechoslovak Socialist Republic™, in

D.A. Kerimov & Séndor Lakos. The Political System of Sociciism}, Budapest, 1980, p 133 {in
Hungarian}. A copy of the original document has been deposited with the Court.

40 Encyclopaedia of Legal and Constitutional Studies, Budapest, 1980, p 387 (in Hungarian}. A
copy of the original document has been deposited with the Count.

41 Mihaly Samu (ed), Political and Legal Theory, Budapest, 1978, p 27 {in Hungarian}. A copy

of the original document has been deposited with the Court.
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F. SOVIET PARTICIPATION IN ISSUES RELATING TO GNBS

(8. The Hungarian Memorial describes direct and mdirect Soviet participation
in the process leading up to the 1977 Treaty and its aftermath.4? This part of the
story need only be briefly recapitulated.

19. COMECCON mvolvement and Soviet participation were of course
mnterrelated. Apart from COMECON’s role, the USSR itself ‘was involved in the
political and technical planning of the Barrage System. In 1954, Hungary and
Czechoslovakia entered into consultations with Soviet experts.#3  This seems to
have involved substantial participation in the form of recommendations, fact-
finding, evaluations, conciliation and supervision.®4

20. In (956 the CMEA Standing Commitiee for the comprehensive utilisation
of the Danube received the preliminary proposals of the Soviet Committee and
Gidroprojekt, a Moscow engingering mstitute, prepared planning guidelines and a
working programme for the construction of hydroelectric power plants.%® In 1961,
Gidroprojekt’s comprehensive plan for the Danube section between Bratislava to
the Black Sea was approved and recommended by the COMECON Permanent
Committees for Electric Energy, Agriculture and Transportation.*6

21. Whenever negotiations between Hungary and Czechoslovakia became
dilatory, the Soviet Union’s wishes were made clear. In one such instance,
Czechoslovakia began consultations with the Soviet Union to discuss a version to
be built exclusively on the territory of Czechoslovakia in Hamuliakovo. The
Soviets suggested that the Cilistovo version would be the better scheme’ In
other words, the comprehensive scheme envisaged by COMECON was to be
realised.

22. Soviet economic and military interests in the Project should not be
overiooked. The construction of hydroelectric power plants along the Danube
created a market for Soviet industry through deliveries of plans, machinery and

equipment, and had benefts in terms of Soviet oil supply to Eastern Europe as

42 HM, paras 3.16-3.43.

3 HMm, para 3.10.

44 HM, paias 3.16, 3.19, 3.21.
45 HM, para 3.13.

4 HM, para3.21.

47 SC-M, vol 2, annex 2.
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well as military navigation requirements.#® [t was on such grounds that the Soviet
Union initially agreed to provide financial assistance:to the Project.

23, The economic viability of the Project was premised upon significant Soviet
finaneial support. The first request for credit was made in 1958; it was repeated In
1963, when Hungary and Czechoslovakia proposed & continuation of negotiations
in the context of long-term Soviet credit®® Ald was again promised by the Soviet
Union in 1977, prior to the conclusion of the Treaty.® This led to the conclusion,
later mm 1977, of an Agreement between Hungary and the USSR, under which
equipment {including turbines} and specialist services were tg be provided.?!

24, Soon after the entry mnto force of the 1977 Treaty, the changing world
economy and the deteriorating economic position of the Socialist bloc countries
forced Central and Eastern European States to reconsider their development
programs and priorities. In 1980, it was revealed that the promised Soviet aid
would not be forthcoming 32 The “joint investment” was thus left to depend on its
own merits. Both Hungary and Czechoslovakia began discussing “whether to
postpone the project by two or even more years because of the lack of investment
resources.”>? )

25. COMECON’s influence and participation in the affairs of the Barrage
System cannot be dismissed as mere coincidence. Far from being “ideclogically
neutral”** the GNBS was a clear example of what Czechoslovak Environment
Minister Vavrousek later characterised as the “appalling toll of environmental
destruction and the cruel arrogance of huge dams and inappropriate industrial
projects”- which has been the COMECON legacy fo Central Europe.’® Under
these circumstances the Treaty was acutely vulnerable to criticism with the
sweeping changes, political and economic, which occurred in the region in and
after 1989. '

48 HC-M, para 1.19. .
4 Proposal to the Committee of Economics en the proposals to be made on behaif of the
Hungarian party during Hungarian-Czechostovak government negotiations concerning the joint

hydroelectric utilisation of the Danube, February [958: HR, Aunexes, vol 3, annex 35,

% HM, para 3.33.

) Agreement on Cooperation concerning the Construction of the Nagymaros Dam on the River
Danube, as Part of the Gab&ikovo-Nagymaros Barrage System, HM, Annexes, vol 3, annex 23.
See also HM, para 4.08. i

52 HM, para 3.42.

3 Ibid.

58 SC.M, para 2.08, fa 10.

33

I Vavroudek, “Institutions for Environmental Secunsty” in G Prins {ed), Threats without
Enemies, London, Earthscan Publications, 1993, p 88.
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CHRONOLOGY OF SOVIET/COMECON INVOLVEMENT IN THE

2 December
B i
28 September
October

April

28 April

ORIGINAL PROJECT

Joint Governmental Committee established to study
hydroelectric possibilities for the shared section of the
Danube.!

Czechoslovakia presents design for a dam and reservoir
exclusively on its own terTitory, but agrees to begin study
on jeint utilisation of the Danube.?

Parties propose to consult Soviet Union regarding the
utilisation of the Danube.”

Czechoslovakia consults with Soviet Union over a version
1o be built exclusively on its territery at Hamuliakovo 4

State Planning Office of the Soviet Union responds that
Cilistovo version of utilisation is preferable because there
needs to be a comprehensive solution for utilisation of the
Danube for energy purposes.’

Committee founded in Moscow, alongside COMECON
secretariat, to deal with exchange of electric power
between COMECON countries and to draft a plan for
comprehensive utilisation of the Danube.®

Plenary session of COMECON resolves that the
Wolfsthal-Nagymaros section be dealt with in the
frammework of the comprehensive plan. COMECON States
design material for their respective sections of the
Danube; forwarded to Soviet Gidroprojekt Institute
responsible for coordination on behalf of COMECON.?

Preliminary proposal of Soviet Committee to COMECON
includes preparation of cutline plan for comprehensive
utilisation of the Danube and a draft program.®



30 April

8-9 May

27 November

17 December

September| >

1958

13-18 January

February

April

19 May
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Seventh Session of COMECON passes comprehensive
Resclution on “the wutilisation of the Danube from
Bratislava to the Black Sea.?

Negotiations chaired by Soviét Union stress advantages of
electric energy co-operation.  Suggestions and propoesals
are to be submitted to COMECON Council. 10

COMECON’s Permanent Comumission for Energy Affairs
{PCEA} adopts basic eleménts for the comprehensive
utilisation of the Danube !}

PCEA adopts guidelines and a working programme for the
sonstruction of hydroeleciric power plants, prepared by
Gidroprojekt. Focus Is on power plants at Wolfsthal,
Nagymaros and the {ron Gate,!2

PCEA recommends that Hungary and Czechoslovakia
determine a scheme of utilisation which maximises energy
production. 3 ‘

Trilateral meeting of Hungari.an, Czechoslovak and Soviet
experts. 4

Trilateral meeting resclves 'to establish technical sub-
committess with Soviet pénticipation and submit an
approved scheme to COMECON by May [958.1%

1

Gidroprojekt directive on economic paramelers goveming
the dam sent through COMECON 1o each planning
agency, with a view to eventual approval by PCEA 1¢

PCEA resolves that plans for hydroelectric power plants
be handed over to COMECON by October 1958.17

Joint  Hungarian-Czechoslovak  Technical  Expert
Committee  accepts recommendations of  Soviet
consultants; proposes multi-stage hydroelectric plant
operating with power canal on the upper section and a
second plant at Nagymaros.@
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July 3

6 Octoberi »

6 October| »

23 January| »

March 27-
April 13 »

LEI e
T8I

September| >

g

s

23 March| >

22 April | »
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‘Hungarian report recommends approval of scheme,

referring to Czechoslovakia's wishes to implement the
power plamt unilaterally- should Hungary  fail to
approve.'?

Hungarian and Czechoslovak government comunittees
agree that GNBS be included in their long range national
ecenomic plans prior to 1975, Jeint expert committee to
formulate a recommendation for consideration by

“Gidroprojekt.2¢

Agreement on joint production of hydroelectric power
plants praised as “proof that the cooperation implemented
within the framework of COMECON is efficient. ™!

Both parties request the Soviet Umon to supervise
technical design phase.??

Hungarian, Czechoslovak, and Soviet experts consider
technical plans of the Nagymaros hydroelectric power
plant.23

The joint Hungarian-Czechoslovak techmical committee

-approves outline schedule of construction works on basis

of Soviet consultation. 24

Comprehensive plan for the Danube section bebween
Bratislava to the Black Sea, devised by Gidroprojekt
between 1956-1961, is approved by COMECON
Penmanemt Committees for Electric Energy, Agriculture
and Transportation.23

COMECON recommends and Joint Technical Experts
Committee adopts leRt-bank version of power canal .2

Referring to scheme of utilisation chosen by COMECON,
Hungarian-Czechoslovak government delegations approve
GNBS concept 27



16 November

6 August

'fN

vay
qi"@iuf %;%%’Wf@
11 April 1974

25 October

9575%3 E%;’""

: '1972 ﬁ_d&

16 January

27 February

» Consultation material approved by the joint Hungarian-

Czechoslovak expert committee is submitted to the
Gidroprojekt.?8

COMECON’s Executive Committee adopts a Report of
the Couference of Heads of Water Management

Authorities “concerning co-eperation for the settlement of

problems in the region of the Danube Basin.”2?

¥» COMECON adopts a Complex Programme for the Further

Deepening and Improvement of Co-operation and the
Develgpment of Social and Economic Integration of the
COMECON, which orders “the construction and
operation of joint ventures for the production of electnc
energy” and “the increase of the proportion of
hydroelectric energy in the balance of fuels and
energy.”30

PCEA report stresses need for co-operative establishment
of great electric power plants, including hydroelectric
plants, and optimal use.!

Secretary General of COMECON confirms COMECON's
commtitment and involvement in the Project.3?

Parties request the Soviet Union to grant long-term credits
from 1978 on33

Durimg  trilateral  consultations, Hungary  and
Czechoslovakia seek Soviet’ Union Joan of 300 miliion
convertible tubles in order to allow commencement in
1978 34

Hungarian Prime Minister applies for Soviet Union loan,
emphasising that the Project -would be part of
COMECON’s “Complex Programme”.?*




July| % Soviet Union assures both parties of its support for the
Project and promises loans (o both countries. 38

v

16 September 1977 Treaty concluded.

30 November| » USSR-Hungary Agreement on Cooperation concerning
the Construction of the Nagymarces Dam on the River
Danube, as Part of the Gab¢ikovo-Nagymares Barrage
System concluded.??

23 March| > Soviet Prime Minister Kossygin requires that the request
for construction equipment be considered in the course of
the co-ordination of the countries’ national economic
plans for 1981-1985.38

7-22 February| » Meeting of  USSR-Hungarian  experts  discuss
modifications to the original construction plans, deadlines,
ete 3% - :

Hungary learns that Soviet assistance will not be-
forthcoming 40

Y

Spring

Sud b3

10
11
12

Closing Protecol of the Negotiations between the Government Delegations of the Hungarian People’s
Republic and of the Czechoslovak Republic concerning the utilisation of the hydro-power of the Danube
along the reach from the mouth of the Morva to Visegrad, Budapest, 18 July — 2 August 1952; HM,
Annexes, vol 3, annex 1!0_

HM, para 3.05.

Closing Protacel of negotiations between Governmental Delegations of the Czechoslovak Repuhlic and the
Hungarian People’s Republic regarding the utilisation of water energy in the Devin-Visearad section of the
Danube, Budapest, 20 November-2 December [9534; HM, Annexes, vol 3, annex 14

Memorandum on the Hungarian-Czechoslovak negotiations concerming the utilization of the upper
Danube, 28 September 1935, HR, Annexes, vol 3, annex 32,

SC-M, vol 2, annex 2.

Work Program of the Committee established for electricat energy exchange between countrics participaling
in COMECON and on the Draft of the Comprehensive Ulilisaion of the Danube, with attached Mimutes,
Moscow, §-9 May 1956, HR, Annexes, vol 3, annex 33.

Report on the hydroelectrie unlizanon of the joint Hungarian-Czechoslovakian Dannbe section, § July
1958 HRE_ Annexcs, vo! 3, annex 36.

Work Program of the Commitice established for electrical energy exchange; HR, Annexes, vo! 3, annex 33.
HM, para 3.12,

Work Program of the Commitlee established for electrical energy exchange;, HR, Annexes, vol 3, annex 33,
Report of the Seventh COMECON Session; HM, Annexes, vol 4, annex 2. See also HM, para3.12.

HM, para 3.13. '
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14
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2
3
24

25
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27
28
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34

35
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37
38

39
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SM, vol 4, annex 132,

Letter fiom ¥V Siroky, Prime Minster of the Czechoslovak Republic, i¢ Janos Kadar, Prime Minlster of the
Republic of Hungary, 11 December 11 1957, HR. Annexes, vol 3. annex 34,

HM, Annexes, vol 4, annex 3

Ibid.

Report on the hydroelectric utilization of the joint Hungarian- Czcchoslovahan Danube section, 5 July
1958; HR, Annexes, vol 3, annex 36. .

HM, para 3.16,

Report on the hydroelectric utilization of the joint Hungarian- Czechoslovaklan Danube section, 5 July
1958; HR, Annexes, vol 3, annex 36.

HM, Annexes, vol 4, annex 4.

information Document for the Political Committee of the Hu:ngarian Socialist Workers Party on the
govermment commitiee negotiation, Prague, 67 October 1558, HR, Annexes, vol 3, armex 37,

i etcr from Antal Apro, First Deputy Prime Minister of the Hungarian Govemment. 1o Comrade Munsmich,
24 June 1959; HR. Annexes, vol 3, annex 38

Minutes of the consultation of the leaders of the Hungarian-Czechoslovak Expen Committee dealing with
the utilization of the Danube, 22-23 January 1960, HR, Annexes, vol 3, annex 39,

Letter front lmre Dégen, Executive Directar of Warer Management, lo Antal Apro, Deputy Chaitman of the
Hungarian Revolutionary Woerker-Peasam Pany, 2 May 196(} HR. Anngses, vol 3. annex 41,

HM, para 3.21.
HiM, para 3.21.
SC-M., vol 2, annex 31.

Hungarian-Czechoslovak-Soviet negotiations conceming the hydro-electric power plant system on the
Danube, Moscow, 16 Novembér 1963; HR, Annexes, vol 3, annex 42.

HM, para 3.27.

HM, para 3.27. -

HM, para 3.29.

HM, para 3.33.

HM, Annexes, vol 4, annex 7. Sec also HM, para 3.33. : -

Minutes of the Meeting of the Hungarian-Czechoslovak-Soviet Consultations in the Preparation for
Realization Gabéikovo-Nagyimaros Barrage System, 16 Jenuary 1973, HR, Annexes, vol 3, annex 43,

HiM, pera 3.34.
HM, para 3.33
Hiv, Annexcs, vol 3, annex 23. See also HM, para 4.08.

Letter from A. Kossyam, Soviet Prime Minister, to Lubomir Strougal, Czechoskovak Prime dMinister, 23
March 1978; HR, Annexes, vol 3, annex 46

Minutes of the consultation regarding the Gabtikovo-Nag ytnaros Barrage System conducted with Soviet
experts. 7-22 Febiuary 1980, HR, Annexes, vol 3, annex 47

HM, para 3.42.
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APPENDIX 4

THE ECONOMIC ANALYSES OF THE GABCIKOVO-
NAGYMARQOS BARRAGE SYSTEM:

A REPORT

Professor Richard B. Norgaard”
Energy and Resources Program
University of California at Berkeley
Berkeley, California 94720-3050 USA

I. INTRODUCTION

I have been asked to assess the quality of certain economic analyses of the
Gabéikovo-Nagymaros Barrage System envisaged by the 1977 Treaty between
Czechoslovakia and Hungary. 1 also review the ways in which these analyses
appear to have informed decisions with respect to implementation of the project.
My assessment is conducted in the context of the development of project analysis
and decision-making processes in Europe, North America and the international
development agencies during the same period. 1 have also been asked to provide
my own professional judgment of the economic viability of the GNBS project and
the economic rationality of Hungary's decision to suspend construction of
MNagymaros. '

Following this introduction, 1 review the development of cost-benefit
analysis and its application by national and mternational agencies during the
1870s, paying particular attention to how the rapid changes in energy prices during
the 1970s affected economic understanding and project design internationally
{Section H}. I then assess the approach to economic appraisal used in eastern
Europe during the period GNBS was designed and implementation was being
considered {Section [H). The next two sections review the early economic
analyses made of GNBS in 1975 (Section IV} and 1978 (Section V}. Maintaining
the international context of my assessment, [ review developments in
envirenmental economics during the 1970s and their incorporation into project
analysis internationally during the 1980°s (Section VI). The next four sections
review the economic analyses of GNBS carried out in 1983 (Section VII), 1985
{Section VIII}, 1986 (Section IX}, and 1989, both prior to and after the decision to
suspend the construction of Nagymaros {Section X).

Professor Norgaard's Canvicudunt Vitae has been deposited with the Court.
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National governments in Europe and North America as well as
international agencies began to have increasing difficulty evaluating projects with
complex environmental effects during the 1970s in Europe and North America and
internationally during the 1980s. With the pelitical transition in Hungary, GNBS
merged into this international pattern of questioning projects which entail major
envirgnmental fransformations. Recent developments in the economics of
sustainability help us see in retrospect why project evaluation has proven difficult
throughout the world with the rising concern over sustainability {Section XI}.

In the context of all of the foregoing material, I set forth my own
professional judgment (Section XII}. 1 conclude!that the economic analyses
undertaken in the 1970s and 1980s provide no evidence that the GNBS was an
economically sound praject or that it would be sound under current conditions. Gn
the contrary, the analyses provide considerable reason to suspect that the project
has always been uneconomic. This conclusion is further strengthened in lHght of
the environmental costs which have never been fully evaluated in monetary terms.
If a similar project were proposed today in Europe, or- for funding by an
international agency, it would probably be rejected a priori and almost certainly be
rejected after a full evaluation if the agency deemed it worthwhile to undertake a
full analysis. Thus Hungary's decision to suspend construction of Nagymaros was
both relatively informed and rational and consistent with developments in
economic theory and decision-making internationally.

The Gab&fkovo-Nagymaros Barrage System {GNBS) was based on
engineering analyses initiated in the early 1950s and development planning carried
out within the process of the Council for Mutual Economic Assistance {CMEA).
At various times economic analyses of the project were performed within the
framework, and apparently meeting the standards, of the historical and pelitical-
economic context. A review of these analyses. shows that they were not
undertaken within the framework and did not meet the applicable standards of
international project evaluation. This finding is critical because Hungary and
Czechoslovakia could have foreseen the shortcomings of the GNBS and either
modified its design or abandoned it sooner if the information generated by
adequate economic analyses had been available, and if it had been subject to a
decision-making process that was open and receptive to economic rationality as
internationally applied. '

During the 1980s, the decision-making process became more open,
questions about the economic rationality of the project began to be asked publicly,
and environmental concerns paralleling those that had arisen eartier outside of
CMEA were increasingly being expressed. The economic information that became
available, furthermore, did not indicate GNBS was viable even when
environmental costs were not considered. With the quality of economic
information, types of concerns, and decision-making process merging with those

-
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outside CMEA, Hungary abandoned construction of Nagymaros temporarily in
1989 and permanently terminated the 1977 Treaty in 1992. This review of the
Project analyses supports the economic rationality of that decision.

Early Efforts at Analysis

Water projects provide power, flood control, navigation, and other benefits
by modifying the environment and the GNBS was no exception. Internationally,
engineers with the collaboration of economists had long figured ways of
estimating the benefits of the favorable environmental transformations of water
projects. Beginning in the late 1960s internationally, people mcreasingly began to
express concerns about the costs of development projects.  Environmental
economists responded to this concern by developing technigues for estimating the
costs of unfavorable environmental transformations including natural habitat loss,
air and water pollution, and aesthetic and recreation losses. While these
technigues are by no means perfect, they have provided useful information for
public decision-making with respect to development policies and projects around
the world. As the political process opened up in Hungary, environmental concerns
began to be expressed and incorporated in the debate about the economic
rationality of proceeding with GNBS. The economic analyses of the project,
however, failed to respond to these concerns formally.

In 1974 the Minister of Finance and the President of the National Planning
Office of Hungary issued a Joint Decree On Investments specifying how
development projects would be evaluated for their economic viability.! The first
economic analysis apparently was prepared to secure a loan from the Soviet
Union. This very brief analysis was prepared by the “Water Affairs Planning
Company” and formally accepted through a resolution by the Ministerial Council
of the People’s Republic of Hungary on November 20, 1975.2  The annex to the
resolution presents a very sketchy summary of an economic evaluation, perhaps
appropriate at the time under the expectation of a subsequent analysis with greater
detail. It Is interesting to note, however, that even this preliminary analysis
indicated that the project was not economically viable by international standards.?
The Joint Contractual Plan (JCP) Sununarizing Documentation elaborated n 1978

! Joint Decree 3/1974 {VI1I1.16) of the Nationa! Planning Office and the Minister of Finance On
Investments, August 16, 1974, HR, Annexes, vol 3, annex 44,

Resolution Neo. 3340/1975 of the Ministerial Council, On the Investment Proposal for the
GNBS, November 20, 1975. A copy of the document has been deposited with the Court.

The difficulties of comparing findings based on the procedures stipulated by the Joint Decree
and findings based on international standards of project analysis are discussed in Section 11T of
thisreview. )
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provided very specific details of the project.® What is labeled an “economic
evaluation” in this document {“the 1978 economic evaluation™) largely consisted
of a listing of the costs.> It was not an economic analysis as understood anywhere
outside of CMEA. Rather, beyond the listing of costs, the textual analysis
reflected an engineering approach to decision-making in centrally planned
€COnomIies.

I 1983, the Water Construction Engineering Company undertook its own
evaluation apparently in response to concerns about the advisability of seeking
foreign loans for the project (“the 1983 economic evaluation”}.® While that
analysis showed definitively that the project did not seem appropriate by the
mvestment criteria laid down by the Joint Decree, GNBS was made to Jock good
by comparing it to an even worse energy project, a coal-fired power plant which
apparently had very high costs.

In 1984, the Water Construction Engineering Company commissioned Dr.
Istvan Varga, Chair of Water Construction at the Budapest Techrical University,
to prepare an economic assessment of the GNBS (the 1985 economic evaluation}.
While this study addressed the beuefits of the project, the framework of the
-analysis, particularly the comparisons made and the manner in which inflation was
handled, distorted the conclusions in favor of unplementing the project.

In February 1986 the National Office of Water Management provided an
economic analysis which attempted to address the rising concerns about the
project.? A somewhat better documented analysis with minor modifications in the
calculations was provided in July 1986.% While the formal analysis indicated the
project was marginal by the standards used at the time, the broader interpretation
provided in the text argued that the project was wviable because of the many

GNBS Joimt Contractual Plan, Summarizing Documeniation, June 16, 1978, a summary of
- which is comained in HM, Annexes, vol 3, annex 24,

5 GNBS Joint Contractual Plan, Summarizing Documentation, §-6 Economic Part, lune 16, 1978,
& copy of the document has been deposited with the Court.

The Econcomic Efficiency Study of the Gabcikovo-Nagymaros Barrage Systemt, February 5,
1983. A copy of the document has been deposited with the.Court,

Istvan Yavga, The Dynamic Analysis of the GNBS, February 13, 1985, Published in Vizugyi
Koslemenyck, vol 4, pages 353-377, (983 A copy of th§ document has also been deposited
- with the Court.

8 Modified Investment Proposal for the Gabeikove-Nagymaros Barrage System. State Investment
and Evaluation of its Technical-Ecological-Econemic Aspects, National Office of Water
Management, February [986. A copy of the document has been deposited with the Court.

g

Modified investment Proposal for the Gabeikovo-Nagymaros Barrage System, State investment
and Ewvaluation of its Technical-Ecological-Economic Aspects, MNational Office of Water
Management, July 1986. A copy of the document has been deposited with the Court.
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benefits that could not readily be quantified including flood control, navigation,
and recreation.  Indeed, the project was presented as a general regional
development project whose wider benefits justified the development. Some
aftention 1s directed to the concerns about protecting the environment, but the
engineer’s vision of development pervades the text in sentences such as: “The
water control works to be carried out within the framework of the investment will
create a civilized environment in the whole affected area.”1¢

Those earlier analyses suffered from significant flaws in framework and
further flaws in their. execution. From an international perspective, one of the
major shortcomings was that the project analyses were not undertaken in the
context of a macroeconomic framework describing future directions i the
economy, In energy technologies, and the stability of energy prices.
nternationally, this macroeconomic framework within which development
planning took place had changed due to the experiences resulting from the energy
crises of the 1970s and early 1980s. No such transformation in understanding
informs the economic evaluations of GNBS. Equally importantly, the sconomic
analyses, even when the results indicated GNBS was not viable, were not taken
seriously by the authorities. The combination of poor economic mformation and a
political system that was neither open to nor interested in economic rationality by
international standards allowed the project to go ahead, albeit with considerable
difficulty. A somewhat more sophisticated effort was made at project analysis in
198911 but by then, with the project under different stages of construction by the
two parties and within the constraints of meeting political deadlines, the
difficulties of doing an adequate economic analysis had seriously compounded. At
least by this time, however, the political process was more open and receptive to
ecornomic rationality by international standards. The 1989 economic analysis did
help identify the economic dilemmas of proceeding from the Hungarian
perspective, It was adequate to document that the project should probably never
have been initiated. Supplemented by the costs of the environmental tmpacts of
the Project, about which there was considerable interest but limited information at
the time, that analysis might well have been definitive.

Had the economic analyses before project implementation been conducted
to the same econcmiic standards as project analyses in Europe and North America
and as used by the mternational development agencies during the late 1970s and
early 1980s, the possible difficulties which in fact arose would more likely have
been foreseen. Perhaps the parties would never have initiated the project. In any
case. they would have been in a better position to respond to the difficulties as they
arose in the process of project implementation during the 1980s.

10 Modificd Investment Proposal, February 1986. op cit.

" National Planning Office, Feasibitity Calculations for the Bos-Nagymaros System of Barrages,

Cctober, 1989, A copy of this report has been deposited with the Court.
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II. THE DEVELOPMENT OF COST-BENEFIT ANALYSIS AND ITS USE
SINCE THE ENERGY CRISIS

The technological visions of engineers deminated development planning in Europe
and North America well into the 20th century. In the “frontier enviromment” of
North America especially, engineers determined the course of railroads and
located and designed the major dams. Economists, however, played an
increasingly important role m Eurcpe and North America beginning in the
1930s.12 Economists provided insights with respect to the directions development
was taking and how these directions could be influenced at the macro level
through taxation policies and government expenditures. An additional important
role of economists was to analyze alternative projects initially designed by
engineers -- from water projects in North America to-highway options in Europe --
through the use of cost-benefit analysis. As the techniques of cost-benefit analysis
evolved during the 1950s and 1960s, it became increasingly clear, especially for
projects which had effects over many decades, that the manner in which the future
was projected was very important in understanding the viability of the project.
With this realization, the roles of economists with respect to macroecononiics and
project analysis began fo merge as the need to establish the broader context of
individual projects became increasingly important.t3

An economic analysis of an energy project in Europe and North America
by the late 1970s would have presented a full analysis of energy demand
projections, of the costs of alternative ways_of providing the same energy, and of
the costs of conserving energy instead of expanding the supply. Four years after
the energy <risis of 1974, m the world outside of CMEA n 1978, planners,
economists, legislators, and the public at large were well aware that energy prices
could change dramatically in only a few years. They were also well aware that
different ways of generating electricity had different advantages with respect to
their price stability, environmental consequences and national or regional self-

12 Joseph A. Pechman, The Role of the Ecenomist in Government: An International Perspective,
New York University Press, New Yok, 1989, A W. Bob Coats, The Sociology and
Professionalization of Economics, London. Routledge, [993. '

13

lan Little and James Mirrlees, Manual of Indusirial Project Analysis, OECD, Paris, 1968, later
modified and commercially published as Project Appraisal amnd Planning for Developing
Countries, Basic Books, New York, 1974, Edward J. Mishan, Cost-Benefit Analysis, Allen and
Unwin. London, 1975; Lyn Squire and Herman G. van der "Tak, Econiomic Analysis of Projects,
Johuns Hopkins University Press, Baltimore, 1973, There were earlier expositions on cost-
benefit analysis. but these present nearly a cousensus on wiethods, reflect broad international
experience with project analysis, and demarcate the standard to this day. Clearly, there have
also been many books written since these, but they tend.to address special problems within
cost-benefit analysis or the special problems of applying the methods to particular economic
activities. While these references will occasionally be fooinoted throughourt this review of
GNBS, whenever international standards of cost-benefit or, project analvsis are mentioned, it is
m these works that discussion of the methodological issuescan be found.
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sufficiency.’* The economic policies of CMEA buffered the shock of the energy
crisis that was 'so dramatically experienced elsewhere. Consequently there was
less concern within CMEA for the relationships between energy use and economic
development. Beyond CMEA, there were numerous national, continental, and
global analyses of energy supply alternatives and possible energy futures. An
economic analysis of a particular energy project would have summarized the
expanding energy literature, both to make sure that the authorities and public
reviewing the analysis were informed and to assure that the planners were
addressing the particular features of the proposed prolect in the broader energy
context:

‘A key debate cutside of CMEA during the 1970s centered on whether the
possibility of long-term energy shortages meant the end of economic growth. A
key question was whether energy use and gross national product necessarily had to
grow together in fixed proportions.!> International comparisons quickly showed
that there were great differences between countries in the ratios of energy use to
economic activity per capita.!® Further historical analyses showed that energy
intensive sectors such as primary manufacturing did not increase proportionately
with economic growth while labor intensive sectors such as services grew more
than proportionately. This combination meant the ratic of energy use to economic
activity declined with economic growth. After adjusting for the mix of economic
activities across countries, however, further comparisons still showed significant
differences, indicating that some countries were considerably more efficient than
others.!? This finding provided critical impetus to less efficient countries to

Sce. for example: International Institute for Applied Syslems Analysis, Report by the Energy
Systemns Study Group, Welf Hifele, program leader, titled Energy in a Finile World, distributed
widely in draft in 1980 and published by Ballinger. Cambridg'?, Massachusetts, [98]. This
“study integrated resource limits and environmental considerations in a world systems model that
was very impressive. At the same time, it apparently was less than it was claimed 10 'be and
several members of the team broke off and argued that the analysis was subily bul
systematically biased to promote nuclear energy. See: Bill Keepmn, A Critical Appraisal of the
IIASA Encrgy Scenarios, IIASA Working Paper WP-83-104, October 1983 also published as:
A Technical Appraisal of the IIASA Energy Scenarios, Policy Sciences, vol 17, pages [99-275,
[984. See also the.subsequent articles by Brian Wynne, pages 277-320) and Michael
Thompson, pages 321-339 who document the reasons for open assessment of and debate over
formal analyses, especially where many assumptions can be hidden in the complexity of a large
and inaccessible computer model.

15 Schwir, Sam H. {ed), Energy, Economic Growth, and the Env:ronmenl Washlngton D C
Resources for the Fulure, 1972

¥ Schipper, Lee J and Allan Lichtenberg. Efficient Energy Use and Well-Being: The Swedish
Example, Science 194:1401-1013, 1976

Workshop on Aliernative Energy Sitategies. Energy: Global Prospects 1985-2000, A Project
Sponsored by Massachusetts Institule of Technology, Ballinger. Cambridge. Massachuselts,
1977, Joct Darmstadter, Joy Dunkerley, and Jack Alterman, How Industrial Societies Use
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mitiate policies and support programs to increase the effictency of energy use. In
some countries, the use of electricily was made more efficient through demand
side management {DSM} programs. The comparative studies of the 1970s
documented that the CMEA countries both had an-unusually high propoition of
energy mtensive industries for their level of economic activity per capita and used -
energy mefficiently as well.1® Having temporarily insulated themselves from the
effects of the energy crisis as well as politically msulated themselves from the
economic Iiterature about the energy crisis, CMEA countries continued to
emphasize the development of energy-intensive .sectors and to use energy
inefficiently throughout their economies until after the political transformations
which changed the process of economic planning and opened their countries to the
economic meentives of international prices.

A second lesson of the energy crisis was the realization that the
macroeconomic future is more uncertain than it had been thought to be- This
realization encouraged a search for projects which were economically robust in the
sense that they would perform well under a range of paossible economic futures.
Development planning in Europe and North America moved away from large,
long-term, capital-intensive projects and toward a mix of smaller, less capital-
intensive projects utilizing an array of technologies and resources.!® This move
was accompanied by similar changes in the activities of the regional development
banks and the international development agencies. Improving efficiency of energy
use through a multitude: of technological adjustments complemented the move
toward cogeneration of electricity, small-scale renewable energy technologies for
electricity generation, and the use of inexpensive gas-fired turbine genérators.
Much of this diversification was directed at reducing oil use. Between 1978 and
1985, oil use per unit of real GDP in Germany and France, for example, decreased
at 5.1% and 6.3% respectively.?® When large projects, such as those comparable
to GNBS, were proposed in Europe and North America, they had to be compared
with the advantages in economic robustness of proceeding with a multitude of
smaller adjustments. For this reason, combined with increasing awareness of the
environmental impacts, many large hydroprojects around the world were either

Energy: A Comparative Analysis, published for Rcsoulccs for the Future, Johns Hopkins
University Press, Baltimore, [977.

13 United Nations, Department of Economic and Social Affairs, Statistical Office, Energy
Statistics Yearbook, various vears since 1930, William L. Liscom {ed}, The Erergy Decade
1970-80. World Energy information Service, Ballinger, Cambridge, Massachusetts.

ig

National Research Council, Committee on Nuclear and Alfernative Encrgy Systems, Energy in
Transition; 1983-20180, Final Report of the Committee prepared for the U.S. National Academy
of Scicnces, published by W.I4. Freeman, San Francisco. 1

20 OECD, Ecencmu Oullook no 48, page 35, Paris, December 1990.
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detayed for redesign and possible implementation in the future or simply left to
languish.?!

In the context of the GNBS Project it became evident that no proper cost-
benefit analysis was undertaken, and that if one had been undertaken the
economics of the Project would have looked very different. Within CMEA, formal
economic analysis was not as well developed, the results of economic analyses
were not widely disseminated, and relatively few lessous were learned from the
energy crisis. Consequently GNBS remained a viable project in the minds of the
central planners who promoted i1, and few were in a position to question their
position.

1il. THE D INDEX AS A MEASURE OF ECONOMIC VIABILITY

The development of the framework for the economic appraisal of development
projects and the ways in which economic analyses were used in project approval
had a separate history within the CMEA. The strengths and weaknesses of the
framework for project appraisal used in the economic analyses of GNBS are
reviewed in this section. '

A joint decrée of the President of the National Planning Office and the
Minister of Finance in 1974 directed that each project must have an investment
proposal and that a D index must be calculated and presented in the investment
proposal.22  The D index is roughly equivalent to a ratio of benefits and ‘costs.
Thus one might suspect that the use of the D index would parallel that of a benefit-
cost ratio in international practice where a project with a benefit-cost ratio of less
than 1.8 Is considered uneconomic. The joint decree, however, did not stipulate
that the D index should be greater than 1.0, leaving the significance of the index in
practice vague. '

The joint decree also provided guidelines as to how the calculation of the
D index should be undertaken so as to assure uniformity in the analyses of
different projects. These guidelines provide interesting insights into the
weaknesses of the approach. ' '

The initial investment proposal for each project and whatever
modifications followed were internal documents. Thus more public documents
such as the Joint Contractual Plan (JCP) referred to economic analyses having

2l sSee “Some Major Dam Disputes”, HR, vol 2, Appendix 5 for a review of some of these

projects.

22 Joinl Decree 3/1974 {VI1I1.16) of the National Planning Office and the Minister of Finance on
Investments, Budapest, HR, Annexes, vol 3, annex 44,
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been conducted but neither described the analyses nor, ryp‘ically,'even reported
their results. ' :

’

The D Index is defined as follows:

5
> (- E, )0.895
> £;:0.893 - £,0.893 - |

Where: o .
J_ ;i = netincome in year i {annual revenue minus annual noncapital costs)

Ep; = complementary investment costs {cost of additional projects} in
year i - -

Eﬁ = development costs in year i
Em = remaining value of assets at the end of year 15

Internationally, economic criteria include net present value, the ratio of
benefits to costs, and internal rate of return.2> Each of the criteria have strengths
and weaknesses. There can be multiple solutions to an internal rate of return
calculation, for example, if there are substantial costs at both the beginning and the
end. of the period of analysis. The D index is not equivalent to any of these
internationally used criteria, yet it does have some of the properties of the
international criteria. In my judgment, however, most economists from OECD
countries and those working in international and regional development agencies
would be concerned that the D index has more of the weaknesses than of the
strengths of the other conventional indices. Some of the weaknesses, however, are
in how the D index was used rather than in the structure of the formula itself.

The primary structural problem in the D index is built into the divisor.
Professor Varga points out in his 1985 analysis that D can be less than zero. This
1s possible because the divisor is the difference between the value of the
construction costs of the project minus the present value of the project at the end
of the period of analysis. The actual value of the project at the end of the period of
analysis can increase due to an increase in the demand, and hence rising prices, for
the services of a project. With the period of analysis set at 15 years (a convention

23 Liuleand Mirlees, op cit; Mishan, op cit; and Squire and van der Tak, op cit.
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of use, not a structural lnmitation), long-lived projects can have this property.
Furthermore, projects which had this property could have a higher D mdex by
building them earlier, but if they were built too early, their D index could turn
negative. Thus structurally, the D index approach can favor large projects and can
favor building them earlier rather than later. The indices used internationally do
not have this characteristic, though the internal rate of return can also lead to
ambigucus results. It is.probably not a coincidence that this property of the D
index also correlates with the “big projects early” approach to development taken
by the majority of engineers globally, and in particular by development planners in
CMEA 44

The Joint Decree establishing the D index also stipulated particular
variables that should be used. The discount rate was fixed at 12% and the time
period was fixed at 15 years. The Joint Decree contains some good guidance with
respect to what costs to include m an economic evaluation, but it alse contains
some guidelines which clearly do not meet international standards. For example, it
states:

Only those costs should be token imto account as other costs which
guatify as input expenses, even from a people’s economy point of view.
For example, expenses for engagement of tools, wage expenses, laxes,
duties,_costs for wsing land and domestic interest do not gualify as
expenses from a people’s econoniy point of view. The aflowance for
depreciation also need rot be taken into accownt among expenditures.?®

- A

[t seems clear that if the planners did not consider the cost of using land a cost of
the project, they would not have considered using the cost of using enviroamental
services.

4

The treatment of price inflation is one of the major shortcomings of the
economic analyses undertaken of GNBS. It seems those difficulties can be traced,
in part, to the joint decree. With respect to future prices, the decree indicates:

In determining the factors of the indicator, starting from information
which can be acquired under the conditions corresponding (o the time of
production, the expected future prices have to be taken inio account ...

.

24 For documentation of how engineers’ visions of water development have affected North
America, see: Elmer T. Peterson, Big Dam Foolishness: the Problemn of Modern Flood Conirol
and Water Storage, New Yok, Devin-Adair Co., [954; Donald Worster, Rivers of Empiie,
Pantheon Books. New York, 1985, For the former Soviet Unign. see  Marshall Goldman, The
Spoils of Progress: Environmental Pollution in the Sowiet Unien. MIT Press, Cambridge,
Massachusetts, 1972, That water engineers have big project carly vision of the future is
suppoiled by my professional experience with the U.S. Bureau of Reclamation {dating from
1962} and the U.S. Army Corps of Engineers {dating from 1966}.

23 YR, Annexes, vol 3, annex 44. page 3.
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Deterntination of data on future circumsiances Can take place only with o
certain margin of error. For this reason, the magritude of uncertainty
and the expected risk must be carefully analysed.

In case of basic data, the related uncertainties wmust be shown
individually or by groups. '

Of special importance are the careful estimations of the uncertainty limits
of the development costs, the income from sales, and the expected costs of
the more importanl basic materials over the planned period of growth or
implementation and production.

As o result of the calculations, the most probable expected value of the
“D7 indicator and its realistically expected worst and best values must
be determined and presented on the progrosticated prices. 20

These closing passages of the decree provide good advice on treating the
uncertainty of the future, and even the uncertainty of the more unmediate
development costs, through multiple calculations of the D index followed by the
presentation of the most probable and probable worst and best outcomes. The
problem is one of omission. The decree does not distinguish between_real price
changes, where the costs of, for example, earth moving equipment increases
relative to that of gas-fired turbines, and inflationary price changes, where the
costs of both earth moving equipment and gas-fired turbines, as well as all other
goods, go up in terms of the-amount of currency that must be paid.

The first type of price changes is “real,” in that if the price of earth moving
equipment increases relative to gas-fired turbines, this would indicate that a
project which uses considerable earth moving €quipment needs to have iis
development costs adjusted upwards. The benefits of the project, which can be
attained through gas-fired turbines, must be seen as decreasing over time because
of the projected decreases in the real cost of gas-fired turbines. Clearly taking into
account this real change in prices lowers the D index, as well as other econeniic
indices, informing the planners that perhaps they should not construct GNBS, but
rather rely on gas-fired turbines instead. '

Inflationary price changes, on the other hand, because they affect all goods
and services approximately the same, do not affect choices between different ways
of attaining the same goal. But if inflationary price changes are included in the
analysis, it has the same effect as using a lower discount rate. In market
economies, for example, when inflation Is zero, the interest people receive in the
bank may bé 6%. When inflation is 6% per year, people insist on and banks are
able to pay approximately [2% interest so that the real incentive to saving 1s still
6% . The real return on investment is unaffected by general price increases so

26 HR, Annexes, vol 3, annex 44, pages 4-3.
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o

long as they are foreseen. The [2% interest rate is a nominal interest rate in that it
includes the effect of inflation. Now, running the problem the other way, if the
rate of discount 1s fixed at 12% by the joint decree and inflation is zero, then the
real rate of discount is still 12%. If the calculation of the D index incorporates
6% inflation, then the real rate of discount used in the analysis is only
approximately 6%.27  Real discount rates will even be negative if the rate of
inflation is greater than the discount rate used in the analysis. Under these
circumstances, very bad-economic investiments can look favorable,

Again, it should be repeated that every index has some problems. In cases
where these problems are expected with a particular index, a different index is
sometimes considered mnternationally. But the D index has special problems.
Limiting how it is used compounds the problems, and the problems do not seem to
be appropriately discussed in the presentation of the results. Professor Varga, for
example, in his 1985 analysis notes that problems could arise with the index but
does not indicate the circumstances under which these problems might arise. The
presentation of amalytical results should include sufficient information on the
interpretation of the analysis to inform those who ultimately must decide on the
project and, for those ultimate authorities who are informed, to reassure them that
those executing the analysis are aware of the pitfalls. This kind of sophistication is
especially critical for an indicator with the problems of the D index.

One thing 1s apparently missing in the Joint Decree. [t does not seem to
say anything about how the D index is to be used, only that it should be calculated.
It is an adjusted ratio of benefits to costs where the adjustment is guided by the
limitation to a 15 year time period of analysis as stipulated by the Joint Decree. As
a ratio of benefits to costs, one would expect that an economically viable project
would have a D index greater than 1.0. The decree, however, is apparently silent
on this. Projects were apparently expected to have diverse indirect economic
development benefits beyond their direct benefits of energy production, flood
control, and navigation improvement, so even if the direct benefits were less than
the costs, a project could be deemed economically viable.?® Such benefits would
be called secondary benefits in international terminology and are not included in
cost benefit analysis because developments in one place usually take resocurces
. away from another except during periods of high unemployment of labor, capital,
and other resources. Thus, by international standards, it would be appropriate to
consider a D index of less than 1.0 to indicate the project is not viable. One caveat

27 For low rates of inflation, onc can simply sublrac! the rate of inflation from the nominal rate of

imterest to determine the real rate of intcrest. The true relationship is:
i - {7 + nonunalrateofinieresi}
T TESf = .

. —
{1 + rateofinflution) .

28 Based on discussions with Professors Sandor Kerekes, Séndor Péter, and LiaszIo Zsolnal of the
Budapest Uaiversily of Ecoromics, September 9, 1994,
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must be added, however, because international economic analyses included more
of the primary benefits, such as navigation and flood control benefits, than were
meluded in the analyses of GNBS.

IV. THE ECONOMIC ANALYSIS SUPPORTING THE INVESTMENT
PROPOSAL (1975)

During 1975, an extensive economic analysis of GNBS apparently was
undertaken and a D index was calculated. Unfortunately, the only information
available from that analysis at this time appears as a short annex to a ministerial
resolution of November 20, 1975 which reads in part: “According to the attached
annex, the Ministerial Council accepts the investment proposal for GNBS as a
basis for international negotiations [for a loan from the Soviet Union].”?? While
this annex is only four pages {in English translation} and says very little about the
economic analysis, what it does say 1s extremely revealing.

Items 1-11 of the annex list the participants in the project, give a physicat
description of the project, and estimate the yearly inconle and the total costs of the
project, but provide no economic analysis.

ltem [2 of the annex is titled: *“The cost plan for related investments not
taken into account in the development cost of the main investment ™ The entry
under this 1item 1s “No such cost plans.” This is significant, because it documents
that even though this project had been planned and discussed for twenty years, the
costs beyond the costs of constructing the barrages and installing the turbines and
necessary costs of relocating roads and powerlines had not been considered. The
costs of navigation improvements and port relocation, for example, were not yet
being considered.

Item 13 is titted: “The profitability of the development.” The enfry under
this heading is simply “703.6 million forints.” This same figure was given under
itemn 7 as the estimated yearly revenue of the project from electricity sales. Either
the initial extensive analyses never distinguished between revenue and profitability
or whoever tried to summarize that analysis for the annex was unable to determine
from the analysis the difference between revenues and profitability. When
considering an investment. it is ouly profitability that matters. Looking at revenue.
1s like the old joke about the naive and the soon to be defunct businessman who
says, “1 lose a little bit on each sale but make It up in the quantity of sales.” In any
case, this confusion was allowed to stand in the annex as presented to and then

29 Resolution No. 3540/1975 of the Ministerial Council on the [avestment Proposal for the
~ (ablikovo-Nagymarcs Barrage System. A copy of the document has been deposited with the
Court. . .
30 g !
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distributed by the Ministerial Council. One can only ¢onclude that this confusion
was a part of the basis on which the investment proposal was justified.

Item 14 deserves complete replication.3!

i4. The index from a peopie’'s econvniy point of view of economic efficiency
o
of the investment (D).

Taking into account the D=0404
period of preparation of the
investment as being a part of

the implementation period

Taking the period of D=40760
implementation as beginning
with the commencement of

actual implementation

These ratios are unusually low and surely indicate the project is not economic
unless there is reason to believe that the project has extensive benefits that were
not mcluded in the evaluation. No elaborations or interpretations of these low
ratios, ‘however, are given. The results could be low because the analysis
inappropriately was based on subsidized electricity prices rather than the actual
cost of producing electricity by the lowest cost alternative means. Perhaps
navigation benefits would have been sufficient to make the project viable but these
were not mncluded in the analysis. Such Jow D indices without explanation again
indicate that neither the planners communicating the results nor the Ministerial
Council receiving the information were aware of or concerned about economic
rationality by international standards.

The lower of the two D indices 1s the one calculated according to the
directives given in the joint decree. The second estimate is higher apparently
because the cost of capital during construction of the project was not included. By
international standards, however, the cost'of capital during construction must be
included. Indeed, one of the reasons large, controversial projects such as GNBS
have fallen into disfavor internationally is because it has proven difficult to build
them on schedule, further adding to the cost of capital during construction and
hence the overall costs of the project. This, of course, is also exactly what
happened with GNBS. Smaller, less controversial prejects can be built quickly
and hence have relatively little cost of capital during construction.

EA 7
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There Is msufficient material on how the analysis was conducted and no
interpretation of the results, so the Council of Ministers were no more informed
after this presentation than they were before. And yet, had the authorities been
interested in economic rationality or had the political system been open to critical
guery by international standards, these results would have stopped the project until
more detaited economic analyses and/or project redesign provided more favorable
results. These minimal unfavorable results should have at least alerted the
authorities to the need for a sericus economic analysis. It is not unusual for
preliminary estimates to be derived at an early stage of planning that are then
followed by a more thorough analysis for review at a latter stage of planning. The
more thorough analysis, however, did not appear at this next stage.

V. THE “ECONOMIC EVALUATION” SUPPORTING THE JOINT
CONTRACTUAL PLAN {1978}

The description in Section I of the development of economic analysis of energy
projects in Europe and North America as well as through the international
development agencies during the [970s, highlights why the initial economic
evaluation of GNBS was inadequate. A sound economic analysis of GNBS, even
from a narrow energy perspective, would have been based on macroeconomnic
analyses of the regional economy and its likely future. It would have considered
the alternative of a combination of smaller projects, policies for influencing the
direction of development, and projects to implement demand side management as
alternative measures for meeting economic development goals.3? There is no
evidence that the analysis presented in the Smmmarizing Documentation to the
Joint Contractual Plan was undertaken in the context of a macroeconomic
understanding that included the lessons from the energy crisis, and no evidence
that any alternative measures were seriously considered. The analysis does not
have a macroeconomic overview of the relationship between energy and
development, not even an economic overview based on pre-energy crisis
understandings. Further, economic analysis of how the project affects navigation,
flocd control, fisheries, and other factors including those relating to social and
environmental aspects were missing. '

By international standards, there is no evidence that “economists” actually
undertock any part of the 1978 evaluation. Rather, what is presented as economic
argumentation in the “Economic Parf” of the documentation for the Joint
Contractual Plan is merely a summary of information pertinent to engineers. The
evaluation consists of three “chapters.”3 The first is simply an introduction of a

32 Little and Mirslees, op cit, Mishan, op cif, and Squire and van der Tak, op cit.

33 GNBS Joint Contractual Plan, Summarizing Documental'ioh, 0-6 Economic Part, June 16, 1978,

A copy of the document has been deposited with the Couwrt.
L3
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little more than 100 words. The next 49 pages {in English translation} sef cut
tables of specific construction items and how their costs are to be shared by the

parties.

This second chapter contains no analysis of the benefits of the project,

only the division of the costs of the project as it was designed.

.Chapter '3, titled FEcomomical Evaiugtion, opens with Ihc following

wntroductor id statements:

The System of Lock is o multipurpose, infrastructure lype investment
which simultancously utilizes the Danube section between Bratisiava and
Budapes: and facilities general economical development of the area
concerned.

Evaluation of the economical efficiency of the investment is possible on
the basis of calculable positive and negative effects as weil as benefits
and drawbacks described in words.

The character of the investment requires national economical interest 10
be placed above the resulting effects on individudal users. In addition to
the non-cafculable effects, the social effects and the impact on
international relations of this significant scfzeme must be joinily
evaluated.

Exp?oézaffoﬁ of the Danube as a common Hungarian-Czechoslovak
energy source and improvemeni of the navigation conditions in this
important Europear franspor! route - in addition (o the farther significant
results - form part of the close cogperation of the COMECON countries
mainly in the field of the energy sources optimal utitization.

Considering the fact that the Hungarian and Czechoslovak orgamization
differ from each other, and moreover that the rate of the budgeiary items
giver in jforint (Hungarion cwrency} and korona (Crechosiovak
currency} is not consiant. o unified and commion economical evaluation
of the whole system expressed in two currencies cannot be accomplished.

Detailed evaluation of the economicaf effectiveness will e made by both
parties individuaily according fo the relevant regulation in the joint
investment project. General statements of this evae’zxaz:on and swmming
up of the main effects of the investment foliows. 3¢

There 1s neirher economic framework nor content in any of these six, single
sentence, paragraphs comprising the entirety of the section ftitled Economsic
Evaluation in Chapter 3. The second statement boldly declares that an economic
analysis can be done, but without providing any evidence that it could be cairied
out or that such an analysis actually had been carried out. The fifth statememt
equally boldly declares that an economic analysis canniot be done because of the

L
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complications of exchange rates, a difficulty that should not perplex an economist
. for long. The sixth and final statement says detailed economic evaluation will be
made by both parties individually after they had already agreed to the objectives
and detarled means or reaching them specified in the Joint Contractual Plan. This
last statement indicates that those who prepared and agreed to the swmmarizing
documentation to the JCP made no distinction between economists who analyze
the merits of projects before mmplementation and ‘accountauts who foliow the
performance after operation has begun. “

Following this introduction are eleven pagel_s in which almost all of the
material consists of physical descriptions of the project. Section 3.5, Zechnical
and FEconomic Justification of the Planned Solution, indicates in the second
paragraph that economic evaluations were undertaken,3® and argues in this
paragraph and the next (referring to tfechmical-economical analysis} that econoentic
analyses provided the bases for the project design. Without any evidence of such
analyses and with the coniradictions presented in-the second, fifth, and sixth
opening statements, if cannot be thought that the economic analyses referred to
here were undertaken in a serious manner. .

The rapid changes in energy prices experienced during the 1970s outside
CMEA led to extensive analyses of the costs and different advantages and
disadvantages of different forms of energy. The 86 Economic Part, chapter 3,
makes some references to the advantages of having additional hydro capacity in
the regional power system but makes no reference to the costs of alternative ways
of producing energy. One of the basic principles of cost-benefit analysis is that the
benefits of producing a good by one means cannot be greater than the costs of
producing the same good by an alternative means.>® The application of this
principle helps assure cost effectiveness. Absent any evidence that alternative
costs were considered, it must be concluded that this principle wWas not applied. In
this sense also, the [978 economic evaluation was critically deficient by the
international standards of the time, :
Additional Considerations. Note that the foregoing documentation of the
inadequacy of the economic analysis supporting the JCP in 1978 is limited to the
production and demand for energy. Techuiques for cost-benefit analysis used
mnternationally had long incorporated formal ways of determining the economic
values of other benefits and of considering whether, these extra benefits justified
the extra costs of providing the benefits.

3% This section indicates that the results of the economic analyses car be found in Paragraph 1.3,
but that paragraph merely noles that “On the basis of these studies...were selected as the optimal
version.” Paragraph 1.3, in short, provides no results or additional information. 4.

36

Otto Ecksteln, Water-Resource Development: The Economics of Project Evaluation, pages 168-
175, Cambridge, Harvard University Press, [958
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The 1978 analysis of the navigation benefits is limited to physical
descriptions of the improvements in navigability. The increase in the average
tonnage of 4.4 million between 1968 and 1970 to an average of 4.8 million
between 1971 and 1975, combined with the navigation improvements of GNBS, is
extrapolated without explanation to tonnages five times greater by 1996-2000. A
cost-benefit analysis conducted by international standards would have been based
on historical trends in shipping by categories of goods, projections for these goods
in the context of macroeconomic forecasts, analyses of shipping by alternative
transport modes, and documentation on the trends in costs of aiternative modes.37
None of this information is presented in the Sumumary Documentation, whether to
inform an economic analysis of the navigation benefits or to provide relevant data
directly to governments.

Technigues had also developed internationally well before the late 1970s
for incorporating the benefits and costs of flood control.3® Changes in water
availability and quality to economic sectors indirectly affected =2  water
development project. Cost-benefit analyses of water projects in the 1970s outside
of CMEA also included economic estimates for enhancements and degradations of
fisheries. Similarly, the value of the land inundated would probably have been
included in an analysis of a comparable water project in Europe or in North
America, though perhaps not yet in many developing countries. The 1978
“economic evaluation” did not try to quantify any of these environmental benefits
or costs, even those for which market values would have been available outside of
CMEA.

Summary of the Economic Information Available in 1978. An adequate
economic analysis would have been undertaken by this stage of decision-making
elsewhere in. Europe or in North America or for projects financed by the
international development agencies. One can only conclude that, at least up to and
including the development of the Summarizing Documentation to the JCP prepared
in 1978, economic reasoning by international standards was neither utilized in the
initial conception and subsequent design of the project nor for the purposes of
informing a public decision-making process within and between the parties to the
plan. At this time, the plan was sufficiently in place that an agreement was
reached on the division of the costs of very specific components of the project.
The project had not been subjected to economic evaluation and very little
economic information was presented to the governments proceeding on the plan.
The references in the Summarizing Documentation to economic analyses having
been performed without any presentation of the nature or results of the analyses

37 Eckstein, id., summarized how such an analysis should be undertakeh in 1961, Eckstein <ites
P.D. Locklin, Economics of Transportation, 3vd edition, Chicage, Irwin, 1947, indicating that
such techniques had been weil developed in North America for some time.

38 Eckstein, id, pages 101-160.
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carry no weight. The primary purpose of economic analysis internationally has
always been to inform the parties ultimately IesponSIble for the decision of the
economic viability of the project %

o

GNBS was an engineering vision of how the Danube should be
transtormed into a “civilised environment.” [t was a vision that could be
mmplemented through the development planning process of CMEA without proper
economic analysis for presentation either for imternal use by government
authorities or to an open decision- makmg process that included public
participation.

.

VL. BACKGROUND ON THE DEVELOPMENT OF ENVIRONMENTAL
ECONOMICS (THE 1970’S AND 1980°S)

A central issue in the transformation in Eastern Europe during the 1980s, and of
much of the rest of the world beginning a decade earlier, was the change in
perception of the relationships between economic development and the
environment and how this transformation affected the economic analysis of
projects and their viability. A water development project would have no energy,
irrigation, drainage, navigation, or recreation benefits if it-did not transform the
environment.  Over the years, engineers and economists working within .
development agencies in Europe and North America as well as the international
development agencies devised increasingly sophisticated ways of including the
‘favorable environmental transformations in their economic analyses, conveniently
ignoring the unfavorable changes. This biased the analyses in favor of
development. “Environmental economics™ has emphasized the unfavorable
transformations of the environment. The inclusion of environmental costs could:
rightly balance the analyses. )

A. A Short History of Environmental Economic Analysis. During the 19th
century, economics acquired the reputation as “the dismal science” because
classical economists kept raising the specter of resource scarcity. Malthus argued
that the differences between the rates at which food and populition could increase
over time resulted in famine and war.' Ricardo argued that the quality of resources
yet to be exploited were lower than those already in.use. John Stuart Mill foresaw
the day when resource limits would force the marginal productivity of labor and
capital to zero and development would level out in a steady-state. W. Stanley
Jevons worried that coal fueled the economic and hence geopolitical success of the
British Empire and that coal was sure to run out before the end of the century.

3% One can argue, of course, that the planners and engineers (;icsigning the project were the parties

ultimately responsible for the decision. This interpretation only scrves to emphasize the
importance of the opening up in the process of governance during the 1980s.
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Thus for much of the 19th century, resources were central o economic
understanding. -

While concerns about resource scarcity continued to be expressed within
the economic’s profession, the rapid pace of technological mnovation and
industrial development during the latter [9th century led most economists io
believe that people were gomng to be able to overcome all scarcities and
environmental problems through the progress of science.  Sclentific and
technological optimism reigned supreme in Western market economies and in the
profession of neoclassical economics until the environmental movements and
energy crises of the 1970s, The same scientific optimism and sense of destiny that
included material control over nature was captured m the term “scientific
socialism.” I is also important to note that Karl Marx and his followers did not
believe that land, and certainly not land owners, should earn an econemic return.
As noted in the discussion of the D Index in Section llI, this argument became
embedded in practice. Thus, for a combination of reasons, development advocates,
whether espousing markets or central planning, gave [ittle thought to resource

~depletion and enviml‘lmental transformations from roughly 1870 to [970.

In the latter [9th century, John S. Mill noted that markets did not allocate
environmental resources which could be freely enjoyed by all. A. C. Pigou
formalized this concern in a theory of market failure arguing that when goods and
services are external to the market, the market does not work efficiently. % The
basic problem is that the industries, for example, that pollute the air do not pay the
damages suffered by those who previcusly enjoyed the amenity and health benefits
of ¢lean air. These are external to the market. As a consequence, industrial
products are less expensive than they would have been if the environmental
amenities and health benefits of clean air were considered m the market. With
lower industrial prices, more industrial goods are produced than would have been
the case had air been internal to the market. Thus markets do not work efficiently
because everything is not internal fo the.market.  What 1s external, the
externalities, distort some prices more than others, but to some extent the whole
system of prices is different than it would be if externalities could be internalized
and the market made efficient. It is this concern which has driven economists to
determine the value of non-market environmental factors, for even when they
cannot be made mnternal to the market, they can be made mternal to project
evaluation and macrogconomic accounting.

Environmental and resource economics maintained a low profile within the
economic’s profession until popular concern brought these subjects into Principles
of Economics texts beginning in the 1970s. Until recently, it would be fair to say
that the development of environmental economics in North America and in Europe
took fairly separate directions. In North America, the emphasis has been on

LU -Wed Pigou, The Economics of Welfare, London, Macmilian, [920.
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1
estimating the economic values of environmental services. In Europe, the

dominant concern has been to understand the relanonshlps between economic and
environmental systems.

In North America, beginning in the 1950s, economists imtiated an inquiry
on the value of national parks for recreation and of streams for sport fishing.4!
This concern with measuring the value of recreation services extended to questions
of environmental services more broadly, especially the importance of air and water
quality, during the 1970s. With the rise in public concern about the environment
in the early 1970s, many economists in North America moved into the
subdiscipline of environmental economics to estimate the health values of clean air
and water, the aesthetic values of ¢lean air, and e'ventually the values of such
difficult concepts as biodiversity. Numerous environmental economists, as well as
economists soon to be environmental economists, were hired by the new U.S.
Environmental Protection Agency as well as by analogous agencies at the state
level. In 1974, the Association of Environmental and Resource Economists was
established in North America. Much of the environmental valuation research has”
been published iIn the association’s Journal of Environmmental Economics and
Management. Environmental valuation in North America has influenced, but by
no means driven, the choice between environmental policies, the design of
projects, and the level of monetary liability in envxronmental damage suits brought
through the legal system.%

In Europe, on the other hand, while there certainly has been concern with
the values of individual environmental services, there has been a distinctive drive
to characterize the systemic relationships between environments and economies.
In retrospect, we can now see how at the time' American economists were
beginning to value outdoor recreation services, the British economist, K. William
Kapp in 1950 was pointing out how the system of national accounts used to inform
our understanding of the macro functioning of economies failed to incorporate key
information on how ecosystems supported the economies.®®  Environmental

4l Harold Hotelling, Memo to Roy A. Prewitt, incorporated ina report by Prewiti: The Economics
of Public Recreation - An Economic Survey of Monetary Evaluation of Resreation in National
Parks, preparcd for the U.S. National Park Service, 1949; Marion Clawson. Measuring the
Demand for and Value of Qutdoor Recreation, Reprint #18, Washington, I. C. Resources for
the Future, 195%; William G. Brown, Ajmer Singh, and Emery N. Castle, An Economic
Evaluation of the Oregon Salmon and Steelhead Sport Fishery, Technical Bulletin 78,

Agricultural Experiment Station, Oregon State University, Corvallis, 1964, .

4 The North American environmental economics literature is reviewed in M. L. Ci opper and W,
E. Qates, Environmental Economics: A Survey, Journal of Economic Litevature, vol XXX,
pages 675-744G, 1992,

William K. Kapp, The Social Costs of Private Enterprise, Cambridge, Massachusetts, Harvard
Universily Press, [950.
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accounting at the national level was explored during the 1970s by France%*
Holland,*> Japan,®¢ WNorway?’ and the OECD with respect fo developing
countries.*® This interest in environmental accounting on the national scale was
well developed within government agencies in Europe two decades before it was
taken seriously by North America government. [ndeed, the best work on
environmental accounting being done by U.S. economists in this period was for
developing countries.%? These studies show that the system of national accounts
errs significantly, especially in predicting measures of economic growth, due to the
exclusion of resource depletion and environmental degradation from the accounts.

In addition to the work by European nations on environmental accounting,
tmportant work on economic and environmental systems was coordinated through
international institutions based in Europe. The Organization for Economic
Cooperation and Development established a strong team of environmental
economists in its Paris office beginning in the early [970s. These QECD
economists produced or commissioned key background papers and sponsored
workshops on the relationships between environmental policies and economic
growth, energy use and development, and other factors.”® OECD also sponsored
workshops on environmental valuation and pollution taxes, paralleling the work in
Nerth America.

44 ] L. Weber, The French Natuial Patrimony Accounts, Statistical Jouvrnal of the United Nations
Economic Commission for Europe, vol 1, pages 4[9-444, 1981 lacques Theys, Envivonmental
Account in Development Policy: The French Experience, published in Yusuf J. Ahmad, Salah
El Serafy, and Ernst Lutz {eds}. Environmenial Accounting for Sustainable Development, A

UNEP-World Bank Symposium, Washington, D. €. The World Bank, [989.
45 Roefie Hugting, New Scarcity and Economic Growth, Amsterdam, North Holland, 1980.

4 Economic Council of Japan, Measuring Net Mational Economic Welfare of Japan, Tokyo, [974.

47 Statistisk Sentralbyra, Natural Resource Acuoﬁming and Analvsis: The Norwegian Experience:

[978-1986, Gslo, 1987.

48 Michael Ward, Accounting for the Depletion of Natural Resources in the National Accounts of
Developing Countries, Development Centre, OECD, Panis, 1982,

49 Henry M. Peskin, Environmental and Nonmarket Accounting in Developing Countries,
published in Ahmad e af, op cit 1989; Robert Repetlo ef af, Wasting Assets: Natura! Resources
in the National [ncome Accounts, World Resources Institute, Washington, D. C. 198%.

30 See, for example, OECD. Problems of Envirommental Economics, Paris, 1972; Environniental
Damage Costs, Paris, 1974; Energy and Environment, Paris, 1974; The Polluter Pays Principle.
Paris, [973; Economic Measurement of Environmental Damage, Paris. [976; Macioeconomic
Evaluation of Environmental Programmes, Paris, [978: The Influence of Technology n
Determining emission and Effluent Standards, Paris. [979; Pollution Charges inn Practice, Paiis,
[982; Environment and Productivily, Background Paper for the International Conference on
Environment and Economics, June, Paris, 1984; The Benefits of Environmental Policies, Paris,
1983; and Energy and the Environment: Policy Overview, Panis, 193%.
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in addition to OECD, the International Institute for Applied Systems
z'—'malysiér {IIASA) was another European-based international institution which
undertock environmental economic analysis. IIASA, established to provide
scientific linkages between East and West, was set up in Laxenburg, Austria, and
mitiated programs on energy resources and environmental economics soon after its
own beginning in [972. IIASA provided an nnportant point of exchange of ideas
between international and CMEA researchers, including many Hungarians.

The United Nations Economic Commission to Europe also began to
address the relationship between energy policy and environmental protection in the
mid-197¢°s,7! calling for imternational cooperation on ways of predicting and
effectively avoiding adverse environmental consequences of economic activities. >

In 1983, the United Nations General Assembly established the World
Comimission on Environment and Development {WCED} which was chaired by
Gro Bruntland of Norway, was based in Geneva, and included Istvan Lang of
Hungary,  While the WCED certainly did not itself develop or apply
environmental economic theory, it did hold hearings all around the world on the -
problems of environment and economic development. These hearings and the
commission’s own deliberations leading to the synthesis published as Ouwr
Common Future {1987) were critical in establishing a global consensus that
economic development depends on sustaining critical environmental functions and
systemic properties.” It was this “galvanizing” of world perception that the
environment is important to the economy that, in the later [980s, drew
environmental economics into the limelight of economic policy in many nations.®
This global transition in understanding forced the World Bank and - other
international development agencies to formally mclude the environment in their
economic analyses.” It led to the adoption of a constitution for the European

51 See. for example, UN/ECE decision A(XXX1) (1978, Erlergy protilems in Europe, calling for
work on, inter gfig. economic growth and energy efficiency, cost-benefit analysis 1o assessing
energy conservation, and environmental aspects of energy comscivation: UN Doc
E/ECE/836/Add.1, page 31. See also UNECE decision A(XXXI). The Overall-Economic
Perspeciive of the ECE Region up to 1990, UN/Doc E/ECE/836/Add. 1, page 40

52 See UMNECE Principles on the prevention and C{ni:Irol of water pollution, in¢luding
transboundary pollution, UN/ECE Decision B{XXXV}, UN Doc. E/ECE/836/Add. 1, paragraph
. 14 {1980}
33 World Commission on Environment and Dcvclopment, Qur Common Future, Oxford
University Press, Oxford and New York. :
34

See, for example, David Pearce, Anil Markandya, and Edward B. Barbier, Blueprint for a Green
Economy, Earthscan Publications, London, 1989, '

33 Philippe Le Prestre, The World Bank and the Environmental Challenge, Associated University
Presses, London and Toronte, [989; Waild Bank, Development and Environment, World Bank
Development Report, Oxford University Press, Oxford, 1992. For an indication of how this has
transformed the framework of thinking about energy projécts financed with the participation of
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Bank for Reconstruction and Development in 1998 which committed that
mstitution to promoting “m the full range of its activities environmentally sound
and sustainable development™™  This period also mvolved considerable
communication and joint project work by European and American economists
resulting in an exchange of analytical strengths. The European Association of
Environmental and Resource Economists was formed i 1989, and its journal,
Environmental and Resource Economics, began publication in [991. -

.

In addition to the American and European approaches to the field of
environmental economics, an international effort began with a meeting n
Stockholm in the early [980s and developed into what is now known as ecclogical
economics. The International Scociety for Ecological Economics was formed in
Barcelona in September, 1988 and the journal of Ecolegical Economics began m
1989. Participation in this group includes both economists and ecologists seeking
to learn each others ways of understanding their respective systems and striving for
new syntheses which will support sustainable development. In 199G, the World
Bank hosted the first international conference of the newly formed society.’’
Subsequent conferences have been held in Stockholm and in San José, Costa Rica.

B. .Economics and Publie Decision-Making during the Environmental
Transition. In Europe, North America, and within the international development
_ agencies, the contribution of economics fo rational public decision-making has
continually expanded and changed. The last decade clearly has seen the greatest
rate of transformation.

Initially, the rapid rise in the public perception of envirommental problems
directly challenged how economic development was being undertaken.
Environmentalism also challenged the use of economics in- public decision-
making. Economists in national and international development agencies, however,
quickly began to augment thelr analysis during the [980s with the theories and
methods developed by environmental and resource economists during the 1970s.
This change and expansion in economic analysis is still underway. The World
Bank, for example, has an Environment Department within its research arm
dedicated to expanding the range of practical methods of addressing envircnmental
issues and getting these methods adopted throughout the operations arm of the
Bank. The incorporation of environmental economic analysis has rarely proven
definitive In determining & project’s design or whether it Is approved for
implementation.  This is partly because envirommental economics seeks to
understand and value more difficult phenomena and partly because there is less

the World Bank, see Corazén M. Siddayac. Energy Investments and the Environment: Selected
Topics, Economic Developmen! [nstitute, The World Bank, Washington, D. €. 1993,

3 23 [L.M. 1083, atart 2(1)(vii) {1990).

37 An influential book came out of the first meeting: Robert Costanza ted), Ecological Econamics’
The Scrence and Management of Sustainability, Columbia University Press, New York.
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agreement within environmental economics, relative to economics as a whole, as
to the most appropriate techniques. Rather, environmental economic analysis, in
the best of circumstances, has merely assisted in the design of development
projects and the decision to Implement them or not.  For projects which are
‘especially environmentally controversial, environmental economics has, at best,
given economists a language with which to participate in the debate5¥ And the
EBRD has pledged in its Agreement “to have environmental management at the
forefront of ifs operations to promote sustainable economic development in central
eastern Europe.”® To that end it has adopted Environmental Procedures which
would, ster alia, ensure that throughout the project approval process those
responsible can take mnto account environmental implications in order to ensure
that environmental costs are estimated.®®

VII. THE 1983 ANALYSIS

The rapid developments i cost-benefit analysis occurring internationally during
the [970s and 1980s had little effect on project evaluation in Eastern Europe.
Environmental impact assessments for the project began to be demanded and
increasingly sophisticated analyses were undertaken during the 1980s. The quality
of economic analysis, by contrast, increased more slowly. Five years after the
JCP, an economic analysis of GNBS was prepared by the Water Construction
Engineering Company in response o ongoing concerns about the availability of
foreign loans®!  This analysis, while qualitatively dismal by international
standards, did present critical information that responded to the questions faced at
the time. Indeed, in light of the results of this analySIS it is difficult to
comprehend how the project ever moved ahead.

Following the instructions of the 1974 joint decree on project evaluation,
the study undertook a sensitivity analysis of the robustness of the project under
alternative assumptions about the future. The “efficiency”™ as measured by the D
index of GNBS was compared with the efficiency of producing electricity at
Bicske coal-fired power plant fromt deep mined coal®? The initial price of

% This interpretation is in accord with the best. recent treatise on environmental economics and
project analysis. See the last chapter of WNick Hanley and Clive L. Spash, Cost-Benefit
Anelysis and the Environment, Edsward Elgar, Hants, Eagland, 1993.

3 See EBRD, Environmental Procedures {1992}, at page iii.;

&0 i ’ ’

61 The Bconomic Efficiency Study of the Gabeikovo-Nagymarcs Barrage System. February 9,
1983. A copy of the document has been deposited with the Count.

%2 The analysis indicates that the estimates of costs for the coal-fired power plant and mine come
from “the ATB proposal, ‘Modification of Certain Data of the Development Goals of the Heat
Power Plant at Bicske and the Deep Cultivation Eocene Coal Mines, NIM, May, 1979°7 i
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electricity was taken as the price at the tuime of the study. The alternative
scenarios were based on alternative initial costs for coal and alternative rates of
mereases wn the price of electricity and of fuel costs -- 0%, 4%, 7%, and 10% per
year -- during the duration of the project. The analysis also considered the effect
of a four year delay in construction of GNBS, locked at the effects of extending
the analysis from 15 to 25 years, and considered the implications of charging all of
the construction costs against the energy benefits, /.., treating the other benefits as
zero. The caleulated D indices for GNBS and the coal-fired power plant under the
alternative scenarios are presented in the following table.®> Note that [ have
indicated in parentheses the equivalent real discount rates implied for the analyses
under each of the price rise scenarios.

The analysis documents three things. First, unless the rate of inflation is
very high {{e. the rate of discount very low) and the twenty-five year time period
is used, GNBS is not economically viable according to the D index. The joint
decree stipulated fifteen years as the period of analysis, and based on this period,
the project 1s not viable even if the appropriate discount rate were to go as low as
2%. There is good reason, however, to extend the time period from fifteen to
twenty-five years, especially for projects that require some five years for
construction. Even with this extension, however, GNBS is not viable unless a
discount rate below 5% is deemed appropriate. Second, as calculated, GNBS is
clearly much more economically viable than the coal-fired power plant. The D
mdices for the power plant and mine combination, not including the associated
environmental costs, are even much lower than those for GNBS. Third, the effect
of the four year delay turns out to be quite significant in this analysis.

A responsible public authority, rational by international economic
standards, viewing these results would conclude that the coal-fired power plant
was certainly an extremely bad investment and that GNBS is probably a poor to
very bad mvestment. Again, while there are numerous details of the D index
approach which make a definitive assessment of the economic viability by
international standards difficult starting with this analysis, the results presented in
the table should have at least forestalled the project until a more definitive analysis
had been undertaken. The writers of the report, however, conclude from the
second and third points noted above that since GNBS is so much more viable than
the coal-fired plant and mine combination and since delay significantly hurts the
economic viability of the project, it is appropriate to cbtain foreign financing and
go ahead with the project. The first point, that the D indices are unusually [ow for

Adjusting constiuction costs to the then current time period using 1979 estimates for the coal-
fired plant and 1974 estimates for GNBS caused some difficulties and may be a source of
€ITOTS. ’

03 The 1983 analysis also attempts to estimale a rate of return but insiead seems to be calculating
payback periods {which range as high as 385 years for the coal-fired power plant). i
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the interpretation of the results. :

energy price / fuel costf yearly increase
{equivalent real discount raic used for benefits}

[ index with energy:developmcnt cost
as a burden of energy production 1981-1993

3% 4% . 7% H%

{12%} (7.7%) ' {4.7%) {1.89%)
GONG 0.3377 05318 ) 0.7272 4.9779
GdNg 0.1990 .3598 ] 0.5309 07613
heat plant with 0.60 $.0236 0.1346 ! 0.2636 0.4335
Fi/kwh fuel cost :
heat plant with .78 -0.069¢ -0.0106 . 0.034¢ 0.1414

Ft/kwh fuel cost

D index with energy development cost

_ asa burden of energy production [981-2005
GONJ Varant 0.337G 0.7007 : [.0835 1.6576

- G4N4 Variant $.2831 0.6214 [.0156 17032
heat plant with 0.60 00167 0.2528 ] 0.5534 10298
Ftikwh fuel cost :
heat plant wiith .78 0.1162 0.0053 0.1602 {.4064

Fukwh fuel cost '

b index with cnIirc-ﬁcveIopmenl cost
as a burden of energy production 1981-1993

GONQ Variant 0.2789 043593 . 0.6807 0.3077

G4N4 Variant 0.1564 0.2828 ' 04173 (.3984

D index with entire Hevelapment cost
as a burden of energy production [981-2085

GONG Variant 03114 0.53778 ! 08950 1.3692

G4N4 Variant 02225 0.4884 0.7983 1.3403

« The explicitness of this analysis does provide an additional insight. It
shows that most of the costs of the project are associated with energy production.
The viability 1s further reduced when all of the costs are inciuded, but not by
much. Furthermore, the lack of attention over the years to the other potential
benefits mdicates that those who were behind the project really saw it as a power
production project. \

. I
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in the final analysis, the strongest conclusion one can draw from the 1983
evaluation is that comparing a [ikely bad investment with a known really bad
investment makes the likely bad investment lock better.

VIII. THE VARGA ANALYSIS OF 1985

[n 1984, the Water Construction Engineering Company commissioned Dr. Istvan
Varga, Chair of Water Construction of the Budapest Technical University, to
prepare a study assessing the economic significance of the planned and ongoing
GNBS project.®®  With the aid of Klara Stachd, an economist with the State
Development Bank, and Pal Réschl, a mechanical engineer with the Hungarian
Electricity Works Trust, Dr. Varga completed an analysis dated February 13, 1985
titled The Dynamic Fconomic Analysis of the GNBS. While the 1985 analysis has
many of the appearances of an economic evaluation, it has fundamental flaws i its
design and execution.

One might suspect that an analysis commissioned by the Water
Construction Engineering Company and undertaken by an engineer who Is the
chairman of water construction at a technical university would not meet
international standards of economic analysis. This 1s indeed the case. Dr. Varga
erred in several fundamental ways, most of which biased the results of his analysis
in favor of implementation of the project. On the other hand, these flaws are only
visible because Dr. Varga presented his methods, assumptions, and findings quite
fully. A review of this 1985 analysis can be more detailed than the reviews of the
other analyses because Dr. Varga quite fully elaborated his analysis.%®

Dr. Varga makes four critical assumptions. To his credit, these are made
explicit:

The social requirements related to the benefits of the project, as
represented by the various national economic sectors at the time of
decision making will remain permanent for the whole life-span of the
project. ' A

The costs of the project include the costs of remedying the possible
drawbacks arising from the projects’ implementation.

The variants {development sfrategies) representing the interests of non-
productive sectors are, in themselves, econemically feasible.

[stvan Varga. The Dynamic Analysis of the GNBS, February 13, 1983, A copy of the document
has been deposited with the Coust.

63 This is not the same as saying that the analysis itself was elaborate. The point is that what

analysis was done was elaborated sufficiently so that his-technigues, assumptions, and hence
findings could be subjected to critical review and hence would complement an open political
process.
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Those effects that cannot be reliably assessed - ie. quantified - have no
significant impact on the validity of the overall economic evaluation.5¢

The first assumption in effect says that the analysis assumes that the future
looks like the present. No macroeconomic forecast has been made of how energy,
transportation, or other needs might transform m the future. Thus the 1985
analysis explicitly does not conform to mternational standards for it is not based
on an economic analysis of how the future seems most likely to unfold 7

The second assumption in essence says that whatever unexpected problems
might arise can be remedied within existing budget allocations. In short, this
analysis assumes that the numerous environmental complications being identified
at the time could be corrected without any additional costs. Thus the study
effectively ignores the primary public concerns at the time of the analysis. Rather
than simply making this assumption, the analysis could have considered the
possible range of such costs and identified the likelthood that the project would be
able to absorb such additional costs and still be viable.

The third assumption is that the additional infrastructure such as ports and
other facilities necessary for the full benefits of GNBS to be realized are
themselves economically viable projects. This assumption credits all of the
benefits of full development to GNBS without absorbing any of the overall
benefits to offset the costs of supporting infrastructure necessary to the project but
which may not be economical in itself. While there are always issues as to where
to draw the line that separates the project from “the rest of the economy”™ with
which the project interacts, facilities which cannot stand alone without the project
are typically mncluded in the project. .

The fourth assumption merely makes explicit that an incomplete analysis is
only valid if the portions not included would have no effect on the results. While
every study will in some sense be incomplete, the Varga analysis is incomplete in
precisely those areas for which the public was increasingly concerned and for
which duly gonducted economic analyses might have settled the public debate.

Within these limiting assumptions, the Varga study looks at three different
rates {Variants I, 11, and [II} of implementation of the supporting infrastructure to
GNBS under two different alternative strategies: (Alternative A) full
implementation of GNBS and {Alternative B) implementation of everything except
the hydroelectric generation facilities, using other means for generating the
electricity generated by GNBS. In addition to these comparisorns, it also looked at
how GNBS compared with investments i two power plant complexes,
Bukkbarany, a coal fired plant, and Paks I, a nuclea}" plant.

66 Istvan Varga, op it

67 Lintle and Mirrlees, op cif; Mishan, op cit; and Squire and van der Tak, op cit.
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Using the internationally standard criteria of whether the net present value
15 greater than 0, the Varga analysis concludes that Variants IIA and I1TA
{proceeding with GNBS with a moderate to rapid mnvestment in supporting
mfrastructure} are economically feasible and that Variants [A {proceeding with the
supporting infrastructure slowly) and 1B, HB, and IIIB (building GNBS but not
installing the electric generating facilities) are not economically feasible.

Since it seems unlikely that GNBS would be economically feasible without
the electricity generating facilities included, the exploration of Alternative B is not
very interesting. Furthermore, building a project without providing its supporting
infrastructure {Variant I}, also seems like an obvious way to make a project not
viable. The negative conclusions reached as to these options are not very
mformative and hence are of hitle value. Dr. Varga tries to argue that these
negative conclusions help document the need to proceed with the full project. The
critical issue, however, is whether the positive conclusions actually support
moving ahead with the project. [n addition to the inherent limitations of the
analysis identified by Dr. Varga in the four assumptions listed above, the analysis
has three significant defects.

First, while the analysis compared some alternatives, it did not compare the
Interesting alternatives. The logical alternative to hydroelectricity production
through GNBS 1s to meet electricity needs as they arise with the lowest cost
alternative available at the time. One part of the Varga analysis assumes that
GNBS would replace a changing mix of fuels, largely gas in 1995 to largely coal in
2019. The analysis also considered Bukkbarany and Paks 11 as alternatives. At the
same time, the Varga analysis recognized that electricity generation through the
use of gas-fired turbines was projected to increase significantly in the future. Even
in the mid [980s, gas-fired turbines were seen as the best addition fo make to the
system at the time. As noted in the Varga analysis, one of the advantages of
GNBS is that it can produce peak power at GabCikove with Nagymaros in place
and even the base-load power can be modulated relatively easily. The mix of fuels
shifting toward coal and the two power plants the Varga analysis compares with
NBS do not have these advantages. Thus the comparison Is inappropriate both
because the alternative projects are not the least cost alternatives and because they
also cannaot be turned off and on easily for the purposes of meeting peak power
demands.

Second, the Varga analysis. projects inflation in costs and prices while
using a fixed 12% discount rate. Standard international procedure is to ignore
expected general inflation in prices and use current prices or prices adjusted by an
index of inflation to a specific date 9 As noted in section III, cost-benefit analysis
should pay attention to expected changes in real prices between goods such as an
expected increase in the price of electricity refative to that of, for example, farm

68 Little and Mirrlccs, op cit, for example, discuss the treatment of prices on pages 103-114.
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products or industrial goods. The Varga analysis, by including mflation in general
prices while using a fixed 12% discount rate results in real rates of discount being
~much fower. It is not clear from the Varga study what rates of inflation were
actually assumed. Average rates of inflation over the peried of construction are
indicated to be in the range of 26% to 45%, but the actual annual rates of mnflation
depend on the rate of expenditures over the construction period and the length of
the construction pericd. The rates of inflation in energy prices are noted in the text
to range from 62% to 125% between 1984 and 1996, or at annual rates of between
approximately 4% and 7%. This means that the real rate of discount used in the
analysis ranged between approximately 5% and 8%. While these rates are not
vnusually low, they are considerably lower than the 12% claimed in the analysis.
The higher rate of 12% may be sufficiently high fo absorb some of the economic
uncertainties of the future and environmental limitations of the analysis and still
meet an actual rate of Interest of, say, 6%. The 1985 analysis, in short, uses 2
discount rate somewhat lower than market rates and the analysis has no allowance
for risks, whether economic or envirenmental, built into the discount rate.

But the fundamental problem of including inflation in the analysis 1s that of
asking “who is to say what inflation might be?” Selecting a higher rate of inflation
is analogous to selecting a lower rate of interest when the discount rate is set at a
fixed nominal value. At some rate of inflation, the project becomes viable. While
this is obvious to economists who understand present value calculations, it is by no
means obvious to most readers of cost-benefit studies and certainly was not
explained by Professor Varga, assuming he himself was aware of the Issue.
Incorporating price inflation in an economic analysis can simply be a way of
insuring that the end result favors implementation of the project.

Third, the analysis did not look at the economics of not constructing
Nagymaros. How the major components of a project economically complemented
one another and how the economic and environmental costs of the separate
‘components were borne by the parties were clearly critical issues deserving
consideration in light of the political debate at that time.

Summary of the 1985 Analysis. The 1985 economic analysis assumed away the
critical issues for the viability of the Project. A Key issue not investigated was
whether or not the Project was sufficiently robust still to be economically viable
in light of costs associated with its environmental impacts. Even as a conventional
analysis, it freated nflation in a manner which meart that the real rate of discount
was much less than the claimed 12%. In addition, it never properly mvestigated
whether the energy and transport benefits of the project could be more cheaply
produced by alternative means. Lastly, the analysis did not investigate the
economics of not proceeding with Nagymaros. The combination of these
individual moderate deficiencies meant the overall analysis was very deficient
relative to the need for economic analysis at the time. And indeed, the report
apparently had relatively little influence m informing, quieting, or redirecting the
debate over the Project.
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IX. THE 1986 ANALYSIS

In February 1986 the National Office of Water Management provided an
evaluation of the economic efficiency of the proposed investment in GNBS.®?
This study was further elaborated in July 19867 The analysis addressed the
energy benefits and the costs of the Project, arguing that the next most cost
effective way of producing electricity was by nuclear power. The estimated
development and operating costs of Paks Il nuclear power plant were used as the
benefit of producing power through GNBS. While the text of the analysis refers to
having calculated best and worst case scenarios, only the value of the D index for
the expected case is presented. This value was determined to be 1.048 in the
February analysis, a figure indicating the project would be efficient, though very
marginally so and only if the scenario selected as most likely by the plahners was
indeed the most likely. The further analyses conducted during July, however,
determined that the most likely D index was 0.981, clearly indicating that the
project was not economically justified. Planners with only slightly different
expectations of the future might easily have decided that a D index far less than
1.3 would have been the more appropriate one to report.

The text of this analysis is not nearly as explicit as that of the Varga
analysis, but it appears that the analysis contains the same problem of having
included an expectation of inflation of 5% which lowers the real rate of discount to
7%. Again, this is not an unreasonable rate of discount, but 1t does not allow any
leeway for unexpected costs or costs such as environmental costs, which were not
included at all. This may not be a problem either if the calculated D index turns
out to be well above | 0, but this is clearly not the case here.

This 1986 analysis made a minor effort to identify some of the benefits
beyond power but did not derive monetary estimates. With respect to
environmental concerns the report reads as follows:

From the point of view of the protection of the enviromment, it is
important that” the establishments of the barrage system and ils
operations cause no pottution whaiscever ... The investment contains the
measures and - establishmenis related to  cowdteracting  other
environmenial effects. The water control works carried cwt within the

%% National Office of Water Management, Modified [nvestment Proposal for the Gabgikovo-
Nagymaros Barrage System, State Investment and Evsluation of its Technical-Ecological-
Economic Aspects, February 1986. A copy of the document has been deposited with the Court.

H

National Office of Water Management, Modified Investment Proposal for the Gablikovo-
Nagymarps Barrage System, State Investmient and Evaluation of iis Technical-Ecological-
Economic Aspects, July [986. A copy of the ducument has been deposited with the Count
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framework of the investment will create a civilised environment in the
whale affected area.”’

- The 1986 analysis therefore assessed potential liabilities on the assumption that the
Project posed no threat to water quality. Any such threat would accordingly alter
the economic analysis.

X. THE ECONOMIC ANALYSIS BEFORE THE 1989 DECISION

As Hungary opened up politically during the lafter part of the 1980s, discussion of
Gabtikovo-Nagymaros broadened from exchanges between engineers and central
planners to a discourse imvolving the public at large.  Environmental
understandings which had not entered the narrow exchange increasingly informed
and framed the broader political debate. Hungarians alsc became increasingly
aware of how environmental understanding in Europe, North America, and the
international development agencies had changed public decision-making. More
sophisticated environmental mmpact assessments of GNBS were msisted upon and
underteken, drawing the Hungarian Academy of Sciences into the public debate.
As the environmental. impacts became better known, guestions as to what if would
<ost to correct the problems and whether the whole project was economic arose
with greater sfrength and frequency. As already argued, the Swmmarizing
Documentation to the JCP of 1978 contained no economic information or analyses
by international standards while the analyses of 1983, 1985, and 1986 were both
flawed and not designed to provide a resolution to the environmental controversies
of the time. The Varga analysis was eventually published in an academic journal.

In 1989 the National Planning Office, in compliance with a resolution
made by the Cabinet, requested the various agencies to submit material for an
economic analysis of the continuation or abandonment by Hungary of GNBS.7?
This analysis has several significant strengths relative to earlier efforts. First, this
was apparently the first analysis to sericusly consider the economics of the
Nagymaros barrage apart from the overall project.  As noted earlier; the
Summarizing Documentation to the JCP intimated that such analyses had been
undertaken, but no evidence of such studies was provided either to document their
existence or to furnish information for public decision-making. Second, it also
appears 1o be the {irst analysis {o seriously incorporate the environmental costs of
correcting problems of water quality exacerbated by the Project. Third, while the
analysis was not undertaken in the context of a macroeconomic overview of the
relationships between energy and economic development, it appears to be the first

71 Modified Investment Proposal, February 1980, op cit.

72 Wational Planning Office, Feasibility Calculations for the B&s-Nagymaros System of Barrages,

October, [989. A copy of this report has been deposited with the Couit.
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analysis to seriously consider the economics of the timing of the construction of
alternative energy production and water treatment facilities.

At the same time, it is important to realize that the 1989 analysis still does
not approach basic international standards for project analysis, let alone begin to
incorporate the envirommental factors increasingly being considered internationaliy
at the time. Several of the deficiencies in the analysis weigh, a priori, in favor of
implementation of Nagymaros. As in the Varga analysis of 1985, the treatment of
inflation results in fairly low real interest rates which favors the construction of a
large project such as GNBS. The real rate of interest in the analysis varied from
3.6% in the early years to 6.7% in the later years. While these are not
unrealistically low for an economic analysis conducted to international standards,
they are sufficiently low to offer [itle protection against the numercus
uncertainties and irreversibilities clearly identified in the study but not formally
treated. The assumption that the same amount of power must be produced alsc
favors the Origmal Project. In light of the faster pace of construction of
Gablikovo by Czechoslovakia, it was appropriate to presume that Gablikovo
would be completed, but this supposition also favors the completion of Nagymaros
since the dams were designed to work together. As an alternative, the analysis
might also have considered monetary estimates of the environmental impacts of
GNBS maintained by Hungary. ©Of course by not including such estimates, the
analysis also, @ prioré, favors proceeding with construction of Nagymaros. Some
of these impacts, such as the effect on commercial fisheries, would not have called
for the use of recent innovations in the valuation of non-markef environmental
goods and services. Absent a full scale economic analysis, it would be difficult to
determine the relative significance of these factors in the decision to proceed with
or abandon construction.

Other shortcomings in the 1989 study could have favored or not the
implementation of Nagymaros. They are simply shortcomings. By international
standards, the navigation benefits should have been estimated through a formal
analysis of transportation costs by alternative modes with and without the project
as well as compared to the costs of dredging the river channel. By international
standards, it is not clear whether the navigation benefits of the project offset the
costs associated with navigation. As in the Varga study, the additional
infrastructural costs of the project and their benefits should also have been
formally analyzed. Equally important, given the acknowledged uncertainties with
respect to future benefits and costs, some sensitivity analyses should have been
conducted.

The National Planning Office carefully presents the way the 1989 analysis
was conducted and carefully interprets the results of the analysis. The analysis
- took many months, leading to a final report in October 198%. The strongest
message in the final report is that the Office is aware of many shortcomings in the
analysis and that it is very concerned, not only with what has been left out, but
with the high level of uncertainty of what has been analyzed. For example:
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The weight of unceriainty faciors is unusually large. They tend to
decrease economic results if the project is carried on according o the
original plans, or io increase costs if the Nagymaros barrage is
abandoned.

{1989 Study, page 8 of translation)

In this sense, the study, rather than reducing the uncertainties of the decision,
reflects with greater clarity the specific nature of the uncertainties and the
difficulties of the decision at the time.

While not approaching international standards for project analysis, the
{989 study effectively casts substantial doubt on.whether the construction of
GNBS as a whole should ever have been initiated.

As regards the yields of the project, we have only dealt with energetical
performance. This alse plays a role in the fact that the development
project is inefficient both according to the original plan and under the
scenario of abandoning Nagymaros, On the basis of this we may say that
the developmient or realisation of any further variants (operating mode,
eic.}) will not fead to favorable economic results.

{1989 Study, page 8 of translation}

The 1989 study also indicated that there was probabfy not a great difference in the
economic implications of proceeding with or abandoning Nagymaros.

The most important conclusion ylelded by these calculations is that there
is no significamt difference as regards investment cots between the
original project and the abandomment of the Nagymaros barrage. The
same can be said for the burdens of the budget related to financing the
investment. This situation supports our view that the matter musi be
decided along the fines of ecological problems, and imternational
potitical and economic matters. Abandonment will not preseni any
irresoivable problems as regards the energy supply of the country.

{1989 Study, page 7 of translation}

Though this conclusion, as an economic conclusiorn, is not as strongly supported -
by the analysts as desired, the addition of environmental costs to the analysis
would have swayed the results in the favor of abandonment, exactly as argued.

The 1989 study was certainly good enough to make the point that an
appropriate economic analysis should have been déne a decade earlier. Indeed,
over the previous decade, numerous analyses had been undertaken, all of them
reflecting badly on the project. But these were not made available and were
certainly not released to the public. Decisions had been made in the context of
how engineers understood development to be best promoted. By 1989, the parties
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must have been aware that outside CMEA economic decisions were made on
market-based criteria. They were also aware that environmental valuation was
influencing project analysis. Having such an awareness of international standards
of project analysis and environmental valuation, however, does not imply having
the capability of undertaking such analyses. Doing economic analyses to
international standards requires a team of experienced and appropriately trained
economists and particular types of economic data. The difficulties of undertaking
basic economic analyses are compounded for economies in dramatic transition;
there are special problems to overcome when doing an economic analysis of a
project that is already underway; and the methods for performing environmental
valuation are still evolving. In this context, the economic analysis undertaken in
1989 reflects the turmoil of the transition that to some extent Eastern Europe,
including Hungary, is still experiencing.

X1. FURTHER DEVELOPMENTS IN ENVIRONMENTAL ECONOMIC
THEORY AND PRACTICE

As indicated earlier, the application of environmental valuation techniques to
project analysis internationally has not definitively resolved mamy conflicts
between environment and development. Large project development. has clearly
slowed down because many projects have been abandoned and because
controversies continue to impede the implementation of other projects, leaving
them in the planning stage indefinitely.”> One reason environmental economics
has not been successful in settling controversies is because the intention of
environmental economists was to determine social priorities rather than to provide
the critical economic information to assist decision-making by those with political
responsibility for doing so. This observation backs the raticnality of Hungary’s
making the decision through democratic politics rather than solely on the basis of
economic analysis.

A. The Problem of Irreversibilities. At various times in this review, mention has
been made of the considerable concern with the irreversibility of various
environmental impacts associated with GNBS. The question of irreversible
environmental impacts has been addressed within environmental economics since
a key article was written in 1974 by Nobel Laureate Economist Kenneth J. Arrow
co-authored with Anthony C. Fisher.7*  After writing extensively in the area with
various economists, Fisher concludes in his subsequent text on environmental
€conomics: '

73 SeeSome Major Dam Disputes™, HR, vol 2, Appendix 5.

74 Kenneth I. Arrow and Anthony C. Fisher, Environmental Preservation, Uncertainty, and
Irreversibility, Quarterly Journal of Economics. vol 88, pages 312-319, 1974, Numerous
subsequent articlds were published by Professor Fisher while he was in the Energy and
Resources Program at the University of California at Berkeley.
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The combination of technical cizarzée {which in effect expands the supply
of conventional inpuis, bui not the in situ résources) and a shiff in
preference in favor of environmental amenities is fikely to lead to a rise
in the value of the in situ environmental resources. Because their {0ss to
one or another forn of development is, as we have argued, likely ro be
difficult or impossible to restore in important cases, the balance between
the present and the future must be weighed carefully indeed.
Modifications to the usual benefit-cost criteria, which suggest proceeding
very cautiously where an irreversible step is contemplated, can guide
decisions about the foate of natural environments in the absence of
information abowt afl of the costs and benefits of development.”3

This particular view s especially appropriate because it identifies both
how technological change has reduced the costs of obtaining conventional
resources while increases n standards of living have increased the demand for
environmental resources and amenities. This fits the expectations for Hungary in
the transition for it had good reason to expect to be able to obtain new
technologies more easily as it opened to European markets. And it expected its
income to rise significantly in the decades ahead. Second, the quote emphasizes
that with irreversibility, conventional benefit-cost analysis needs to be modified to
favor the interests of people in the future. There is widespread agreement
amongst envirenmental economists that these considerations are critical. During
the several decades since the 1ssue of irreversibility was brought into the limelight,
however, there has not emerged a consensus as to ‘how the economic criteria of
project analysis should be adjusted when significant irreversibilities are
identified.?® Rather, increasingly it is being recognized that economists must
acknowledge the problem and present to the political process their estimates of the
costs and potential benefits of reducing irreversible damage.  —

1

B. The Economics of Assuring Assets for Future Generations. For many years,
environmental economists presumed that sustainability would be attained when all
environmental externalitics were internalized, i.e. u}hen the market was made to
work efficiently. There had also been a long standing concern in economics with
the welfare of future generations. This concern was informally mixed into the
literature on the economics of sustainability.?”” Many economists advocated using

7 A C. Fisher, Resource and Environmental Economics, Cambridge University Press,
Cambridge, 1981,

76 M. L. Cropper and W. E. Oates , “Environmental Economics: A Survey”, Journal of Economic
Literature, vol XXX, pages 675-740, 1992. '

7 See, for example, R.I. Sikora and B. Barry (eds), Obligations to Future Generaiions,
Philadelphia, Temple University Press, 1978; D. MacLean and P.G. Brown (eds), Energy and
the Future, New Jersey, Rowman and Littlefield, 1983; E. Brown Weiss, In Fairness to Future
Generations: International Law, Common Patrimony. and Intergenerational Equity, New York,
Transnational Publishers, 1989.
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" a lower discount rate in order to protect future generations, but this resulted in
numerous other problems with respect to economic efficiency. [t was not until
1990 that a formal model was developed by Richard Howarth that showed how
protecting the rights of generations affected the efficient allocation of natural
resources over time.”®  This model and its implications has been thoroughly
explored and the results published widely in peer reviewed journals.”®  This

" research documents that there are many efficient sclutions to how rescurces and
envirommnental services are allocated over time depending on how the rights to
resources and environmemtal services are distributed across generations. The
values of resources and environmental services are different for each distribution
of rights and, furthermore, as more rights are distributed to future generations, the
rate of discount goes down. Whether sustainability Is achieved depends on
whether future generations have sufficient rights, not simply on whether
environmental externalities are internalized. Economic analysis alone is not
sufficient to determine what society should do, 7e., whether it should distribute
more rights to future generations or not. This is a political decision. But this
political decision is best informed by the economic implications of the decision,
ie., information with respect to the trade-offs in well-being between present and
future generations that can best be established through economic analysis.

XII. A PROFESSIONAL JUDGMENT OF THE ECONOMICS OF GNBS

An adequate economic evaluation of GNBS by current international standards
would require many professional economist years. While I have reviewed many of
the key documents relating to the economics of this project, | have not directed a
team of economists and undertaken a formal assessment of the economic viability
of the project. It would be an especially daunting task under the current
circumstances with Variant C having been implemented by Slovakia. Gn the other
hand, there are many projects proposed which do not receive full economic
" evaluation because professional econcmists judge a priori that these projects are
not economically viable based on their knowledge of similar or related projects. In

78 Richard B. Howarth, Econonuc $igory. Natural Resources, and Iniereenerational Equity, PhD
thesis compleled in the Encrgy and Resources Program, University of California at Berkeley,
1990,

7 T Tietenberg, Environmental and Natural Resource Economics (3d), New York, Harper
Cellins, 1992; R.C. Bishop. "Eccnomic Efficiency, Sustainability, and Biodiversity”. Ambio 22
{May}, pages 69-73 (1993); E.S. Goodstein. Economics and the Environment, New lersey.
Prentice Hall, 1995; M.A. Toman, J. Pezzey, and J. Krautdraemer, Neoclassical Growth Theory
and Sustainability, i1 Handbook of Environmental Economics (D Bromley ed), Oxford, Basil
Blackwell, 1995, R.K. Tumer, D. Pearce, and [. Bateman, Environmental Economics, New
York, Harvester Wheatsheaf, 1994,
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my judgment, GNBS falls in this category of pr‘ojel:ts. If a project similar to the
original GNBS were proposed today i Europe or North America or for funding by
an international agency, it would not receive a full evaluation and would probably
be rejected @ priori¥® While such judgments are frequently made @ priori, in the
case of GNBS, the findings of the various economic analyses, though of poor
quality, complement such a professional judgment.

Over the past two decades, there has been a dramatic shift in the types of
water development and energy generation projects being proposed. Both the shift
n perception about the uncertainty of the future and the increased concern over
environmental impacts have reduced the economic viability of large projects.
Since the energy crises of the 1970s, a sizable portion of energy needs have been
met by demand side management, by increasing the efficiency with which energy
1s used. During much of the 1980s, much of the remaining demand for energy was
met through a multitude of small to medium generation projects including
cogeneration and the use of renewables. Since the mid 1980s, gas-fired power
plants have met the small remaining increases in demand and replaced the capacity
of retiring plants. The energy crises of the 1970s followed by the price declines m
the 1980s made us aware of the volatility of energy prices which favors shorter
term projects. High interest rates during much of the 1980s also worked against
large, capital intensive projects. The increasing’ perception that governments
should use criteria closer to market criteria reduced government involvement in
large projects. '

While issues of market uncertainties and shifting philosophies of the role
of the public sector have been significant world wide, they have been far greater
for Hungary during the past fifteen years. To be sure, Hungary was fairly well
insulated from the price shocks of the 1970s energy crises, but the breakdown of
loan and trading arrangements within CMEA in the early [980s paralleled by
Hungary's greater opening to the global economy during the 1980s meant large
changes for the economy. Under these circumstances, the uncertainties with
respect to what the economy might ook like ina decade or two are immense, This
has not been an ideal time for long term investments. [t has certainly not been the
time for long term investments planned wnhm a poiltlcal econontic, and financial
system whlch failed and was rejected. -

The rise of environmental concerns in Europe and North America and
eventually worldwide has complemented the shif} In energy strategies already
mndicated by narrow economics. Demand side management, renewable energy
technologies, and cogeneration tend to have small and generally reversible

80 See, for example, letter of 18 May 1992 from The World Bank 1o Mr. John Hontelez,
Chaitman, Friends of the Earth Internationzl, HR. Annexes, vol 3, annex 91; Letter of [9 May
1892 from the Eurcpean Bank for Reconstruction and Development to Reflex Environmental
Protection Society, HR, Annexes, vol 3, annex 92. '
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environmental impacts. . Thus, for narrow economic and for environmental
reasons, new hydropower in Eurcpe and North America has played an
insignificant role in meeting energy needs for several decades.

The international development agencies have become increasingly aware of the
environmental problems of large and medium water development projects, have
become embroiled in major controversies over their participation in several
projects in particular, and are increasingly wary of taking on new investments in
this controversial area.8! The international development agencies, for example,
were not interested in assisting Slovakia with the financing of Variant C.¥2

Another reason investment in large water projects in Eurcpe and North
America has slowed dramatically is because the remaining sites for investment are
of low quality. Indeed, there is a general perception that water development was
excessive when it was driven by the engineers’ vision of development. Not only
have the best sites been used, but there is now discussion of removing dams
because their environmental costs are beginning to appear to be greater than their
material benefits.33 The stretch of the Danube River for which GNBS was
planned is one of the largest flood plains in Europe. Fleood plains are about as
different from canyons, the typical site of hydropower development, as is possible.

The economic analyses undertaken under various auspices in Hungary are
not definitive for the many reasons noted in the foregoing review. Nevertheless,
while imperfect, they provide no evidence that GNBS is an economically sound
project, but provide considerable reason to suspect it is not. The numerous D
indices very near to well below 1.0 provide strong evidence that the project would
have been an economic failure if implemented as planned. Within the political-
economic context of the time, the analyses of 1975, 1983, 1985, and 1986 have
low to very low D indices even when relatively low real discount rates are used
and environmental costs are not considered. By the 1980s, international
economists confronted with D indices as low as those determined in the Hungarian
analyses would have urged the abandonment of the project or much more critical
inquiry into the costs and benefits. It appears that the project was not eliminated

81 For a technical analysis backing the policy change, see: John A. Dixon, Lee M. Talbot, and Guy
J-.M Le Moigne, Dams and the Environment, World Bank Technical Paper Number 110,
Washington, . C., [98%.

82 See letter of 18 May 1992 from The World Bank to Mr. John Hontelez, op cit; Lelter from the
European Bank for Reconstruction and Development to Reflex Environmental Pretection
Society, op cif, which <loses with the words: “We intend to concentrate our efforts on projects
supporting rational and enviroumentally sound development.™

8 Dam removal as a solution to environmental problems is reported occasionally in the US. and
hus been a solution considered among several in an about (o be released study of the National
Research Council with respect to the decline of the North American Pacific Salmon fishery
{information based on my personal pailicipation in the study).
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from further consideration only because of the belief among engineers promoting
water development that such projects have a multitude of indirect benefits that will
economically justify the project no matter what, This same belief was prevalent In
North America into the early 1960s among engineers, but access to cost-benefit
analyses and open scrutiny of their methods, results, and interpretation by
economists and the public exposed how this belief resulted in inappropriate
environmental transformations.®*

And this leads to the broader framing of my professional judgment. The
decisions by Hungary in 1989 to abandon construction of the Nagymaros Barrage
and to make the ban permanent in 1992 reflect the major transitions in
environmental perception, social communication, econcmic understanding, and
political decision-making that occurred throughout Eastern Europe during the
1980s.  When the Joint Contractual Plan to build the Gab&ikovo-Nagymaros
Barrage System was agreed to during the 1970s, development was envisioned to

“occur through large engineering projects implemented through central planning.
By the latter 1980s, development was also perceived 1o occur through individual
mitiative coordinated by “an invisible hand.” When the JCP was drawn up,
communication was from the top down with little opportunity for ideas from the
people to be publicly expressed and effect change at the top. During the 1980s,
communication in Hungary and elsewhere in Eastern Europe opened up
dramatically. With this opening, environmental concerns about the negative
aspects of earlier development approaches began to be voiced.  These
environmental concerns, released in only a few years, had been transforming
public decision-making in Europe and North America over several decades. [n
1989, these environmental concerns were in the process of transforming the
development philosophies and operations of the international development
agencies. Inn the final analysis, especially for controversial projects, project
evaluation should be undertaken to inform a broad-based social decision-making
process.  Environmental, and to some extent economic, information becane more
available and more widely discussed as decision-making became more democratic.
Reflecting these momentous social transitions, the 1989 decision to suspend
further construction of Nagymaros was relatively informed, open, and rational.
The 1989 decision paralleled and complemented, and was consistent with, both the
directions developing in economic theory and important trends in decision-making
internationally. :

8 Based on my professional participation in the process. Sec also foolnote 24.
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APPENDIX 5

SOME MAJOR DAM DISPUTES

This Appendix describes examples of cases in which the construction of a dam has
been terminated or significantly altered by action of a court, tribunal or other legal
authority {national or international) on the grounds, infer afia, that the dam would
be likely to have serious adverse effects on the environment or for violation of an
essential procedural obligation {such as an environmental Impact assessment
requirement). The examples reflect the importance given by courts and other legal
authorities to national and international environmental protection obligations. The
International Court of Justice is faced with issues which are familiar to decision-
making bedies and which are capable of being addressed by courts and tribunals.

The examples which follow are illustrative rather than exhaustive, both at the
national and international levels. They are selected by reference to countries which
are at a similar level of industrial and economic development to Hungary and
Slovakia. They indicate various approaches towards Integrating and applying
environmental concerns. They reflect recent tendencies in water resources
management which show a distinct decline in public and governmental acceptance
of unsustainable developments which might adversely affect water resources. This
Appendix demonstrates that increased envircamental concern has resulted In
significant changes in water resource policies in Europe and North America over
the past two decades. This has resulted in the reconsideration and even
cancellation of major dam projects and in the implementation of comprehensive
river restoration programmes.

This Appendix is not intended to suggest that Hungary opposes barrage
construction in general. To the contrary, Hungary supports an integrated approach
to the development of the Danube’s resource potential which would avoid long-
term adverse effects to Hungary and the region, and which would be inconsistent
with values increasingly accepted at the international level {especially biodiversity
in temperate zones). In accordance with these criteria, the Gab&ikovo-Nagymaros
Project is not sustainable in terms of its likely environmental impacts.!

Some of the projects described below. {in particular those relating to river
restoration} have already been mentioned in the Hungarian Counter-Memorial.2 A
summary description was given on sediment management instead of barrage

17 See especially'HM, Chap 3, and Scientific Evaluation, HC-M, vol 2.
Z HC-M, paras [.205 and [ 213.
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]

building in the Upper Rhine and the Austrian Danube? In this Appé?ldix the
history of these projects and the process of decision-making towards more
sustainable development 1s outlined in more detail. These examples, together with
the case law described, indicate that Hungary’s re-evaluation of the impacts of the
Gablikovo-Nagymaros Project was {and s} consistent with the practice of national
and international courts and of other legal authorities adopting an integrated
approach to enviromment and development. ‘

(1) THE GARRISON DIVERSION UNIT CASE {INTERNATIONAL JOINT
COMMISSION)

The 1909 Boundary Waters Treaty and the Internationdl Joint Commission
{Canada/US}

Two of the examples described in this Appendix are mternational. They relate to

disputes over the interpretation and application of the 1909 Treaty Relating to the

Boundary Waters and Questions Arising along the Boundary Between the United

States and Canada.® Although that Treaty does not expressly require the parties to

integrate environmental considerations into their decision-making processes,
Article IV of the 1909 Treaty provides in part that:

“It is further agreed that the waters herein defined as boundary waters and
waters flowing across the boundary shall not be. polluted on either side to
the injury of health or property on the other.,”

The 1909 Treaty created the International Joint Commission {[JC), composed of
six members, three appointed by Canada and three by the United States. The 1JC
has administrative, judicial, consultative and arbitral functions. It has dealt with
two international disputes which are of interest for present purposes: the Garrison
Diversion Unit case and the High Ross Dam case.

The facts of the Garrison Dam case

The United States Congress authorised the Garrison Diversion Unit {GDU} in
1965. The project’s purpose was to irrigate somie 250,000 acres, to provide
municipal and industrial water supply to 14 communities, and to furnish
recreational, fish and wildlife opportunities in North Dakota using water diverted

3 HC-M, Annéxes, vol 4 {part 1}, annex 7.

International Joint Commission, Report o the Governments of Canada and the United States on
Transboundary Implications of the Garrison Diversion Unit, [977.

Washington, [1 January [999, in force 5 May [910; repr-in{ed in P Sands e af, Principles of
International Environmental Law, Vol 1A, 531 {Manchester University Press, [994).
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from the Missouri River, Since many of the features of the GDU were in the
Hudson Bay Drainage Basin, most of the drainage and: waste waters from the
irrigated areas would flow into transboundary streams and could have an adverse
impact on Canada. :

The Province of Manitoba in Canada officially expressed its alarm that leaching of
the irrigated solid of the GDU would degrade the water quality of various rivers
and lakes on the Canadian side, and that return flows would increase the amount
and frequency of flooding. Manitoba was also concerned that the GDU would lead
to the introduction of foreign biota into Manitoba waters and could have an
irreversible adverse impact on existing aquatic systems and biodiversity, and on
commercial and recreational fishing in Manitoba.

In 1970 discussions were instigated between Canada and the United States. In
October 1973 Canada, in a diplomatic note, requested urgently “that ithe
Government of the United States establish a moratorium on all further construction
of the Garrison Diversion Unit until such time as the United States and Canadian
Governments could reach an understanding that Canadian rights and interests have-
been fully protected in accordance with the provisions of the Boundary Water
Treaty™.

The reference fo the International Joint Commission

In 1975 the transboundary implications of the GDU were referred to the [JC. The
[JC was requested to:

- report on the existing conditions of water quality, water quantity,
biological resources, and present and anticipated water uses;

- report on the impact of the GDU on water and biological resources;

- make recommendations as to such measures as might be faken to
assist the Governments in ensuring that the provisions of Article IV of
the Boundary Waters Treaty of [909 were honoured; and

- estimate the costs of such measures.

The International Joint Commission’s findings

The 1JC in its deliberations took into account the testimony given at public
hearings, a report prepared by the International Garrison Diversion Study Board
{established by the 1IC in 1975) and written submissions. On the basis of this
evidence the HIC concluded, inter 4fia, that:-

& 1bid,p7.
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- “the construction and operation of the [GDU] as envisaged would
cause significant injury to health and property in Canada as a result of
adverse impacts on the water quality and on some of the more
important biological resources in Manitoba™;? .and

- modifications to the GDU as envisaged in the proposal would reduce,
but not eliminate, all of the adverse impacts in'Canada.

Accordingly the IJC recommended “the portion of the Garrison Diversion Unit
which affects waters flowing into Canada not be built at this time”.8

Several features of the GDU Report are relevant to the present case. First, the
13C’s Report recommending a halt on construction came affer a significant
proportion of the construction in relation to supply works had already been
completed.? It reflects an acceptance by an internaticnal body to take into account
and act upon new information indicating the extent of environmental risks. A
pumping plant had been fully completed; 90% of the construction of the 73.6 mile
{118.5 kilometre) McCluskey Canal (to convey water from the Lake Audubon
impoundment to the Lonefree Reservoir) had been completed; and 70% of the
construction of the Lonetree Reservoir was complete.)0 Construction on the
Lonetree Dam and the James River Dikes, and on those components downstream,
had not yet begun.!! The [JC stated that: -

“despite the expenditure of great sums of money and the best intentions of
all men, GDU even as modified presents an unacceptable risk of the
introduction of unwanted foreign biota to the Hudson bay drainage Basin
to the detriment of the people of Canada and to the general ecology of the
region and beyond.”? :

Accordingly, the Commission concluded that the only acceptable approach was to
delay construction of those features of the GDU which might result in transfers of

7 Ibid, p 105,

8 1bid, p 4. The Commission also concluded that “it would be prudent to verify the predicted
quantity and quality of return flows from the GDU?, and that it was essential that research be
carried out “to determine the ultimate fate of nitrogen™ in one of the Canadian rivers “before
there is development of irrigation™ {emphasis added): The Commission also recommended the
conditions under which it believed this portion of the GDU might later proceed.

¢ Ibid, pIS.
10 Ibid, pp (3-15.
1T 1big.

12 1bid, p 114. -
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biota which could cause adverse impacts in Canada, even where “most of the
impacts can be mitigated™.13

Second, in reaching its conclusions and recommendations the Commission adopted
a wide view of the phrase “transboundary mmplications” to embrace “all of the
foreseeable implications involved in the Project from water-quality and water-use
viewpoints as well as from the social and environmental aspects™.'4 Without “such
perspectives many relevant matters may not be considered and some significant
direct or mdirect environmental and social benefifs or costs in Canada might be
overlooked™.! This approach takes into account “the total emvironmental
consequences not only of the [GDU] Project itself but of the many activities
geographically or functionally related to #t”.1® The Commission noted that
“le]xperience has taught us that the impact of resource developments must be
analyzed from a total systems concept, and the most fundamental of all is the
biosystem. International boundaries may separate countries, but such political
arrangements should not divide natural ecosystems”.!7

Third, in relation to the preservation of environmental resources {including
biodiversity} in the region the IJC adopted an approach recommending the
Governments...

“to be conservative and proceed very cautiously with new and untried

. engineering works, the failure of which might seriously affect the
equilibrium of a large natural system such as the Hudson Bay Drainage
Basin that has been achieved over many centuries...The two Governments
may at some future time decide that the benefits of the Project to the two
countries outweigh these adverse biological consequences.”!8

The HC stated that it was...

“concerned that even with the best engineering talent available and with
the best operating practices possible, the very complexity of the scheme,
the immensity of the physical features, the large number of human beings
involved in carrying out the responsibility, and the possible mechanical
failures, what cannot happen, will happen.”!®

B Ibid, p 114,
14 Ipid, p 97.
I3 Ibid, p 96.
16 Ibid.

7 Ivid, p97.
¥ Ibid,p 109

19 1bid, p 108.
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{2} HIGH ROSS DaM CASE (INTERNATIONAL JOINT COMMISSION}

Factual background

This case concerned a proposal by Seattle City Light’s long-standing plans to
supplement its electricity production by enlarging the capacity of the Ross Lake,
an existing reservoir that straddles the international border between the United
States {State of Washington) and Canada (Province of British Columbia}, To
accomplish this goal the utility proposed to raise the Ross Lake by [30 feet to a
total height of 1725 feet above sea-level. Raising the dam would generate a
maximum 24] megawatts of additional capacity, and would flood more than 5000
acres of popular recreational land in British Columbia.?0 For the latter reason the
proposal was opposed by British Columbia and Canada.

In 1941 Seattle first applied to the IJC for permission to raise the water level of
Ross Lake to 1725 feet above sea-level. On 27 January 1942 the [JC issved an
Order approving Seattle’s application.! The Order required Seattle to compensate
the Province of British Columbia and any Canadian private interests that may be
affected for damage caused in British Columbia and stated that Ross Dam could
“not be raised beyond the height at which the water impounded by it would reach
British Columbia” unless and until the City of Seattle and the Province reached a
binding agreement providing for indemnification.?? Between 1942 and [980
Seattle tried unsuccessfully o obtain British Columbia’s agreement to raise the
water level. © -

The reference to the international Joint Commission

In 1980 British Columbia brought the mafter before the [JC, and made four
alternative requests of the Commission:

(1} to nullify the 1942 Order and dismiss the matter;

{2) to rescind the 1942 Order and rescind Seattle’s application;

20 p M Parker, “High Ross Dam the International Joint Conunission Takes a Hard Look at the
Environmental Consequences of Hydroelectric Power Generation — the [982 Supplementary
Order”, 58 Washington Law Review 445, 445-6 (1983}

2l Oxder of approval. In the Matter of the Application of the City of Seaitle for Authority to raise
the Water Level of the Skagit River Approximately 130 feet at the Intemational Boundary
Between the United States and Canada, 27 Januany~1942. .

22 Ibid, 451-2.
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{3) to declare raising the water level to be contrary to the interests of the parties
because “no suitable or adequate provision can be made for the protection
and indemnity of interests which may be injured”, and to issue an order
lmmiting the water level of the Skagit River to the natural level of the
boundary; or

{4) to determine that no suitable or adequate compensation had been made
pursuant to the terms of the 1942 Order.??

The Commission's 1982 Order

In its 1982 Supplementary Order the Commission ruled that British Columbia’s
requests and the materials accompanying it did not constitute sufficient grounds to
grant any of the four types of relief requested.?* Nevertheless, the Commission
decided that— ~

“m the light of the views of the Governments of Canada and British
Columbia and the Commission’s responsibility under the Treaty to
prevent disputes, and under present circumstances, the Canadian Skagit
Valley should not be flooded beyond its current level provided that
appropriate compensation in the form of money, energy or any other
means is made fo [Seattle] for the loss of a valuable and reliable source of
glectric power which would result if the Ross Dam Project is not
completed.”2?

The Order emphasised the need to preserve the Skagit valley while still satisfying
Seattle’s needs to generate electricity. In reaching its conclusion the Commission
noted, in particular, that “reasonable alternatives to the raising of the High Ross
Dam are available” 2% The Commission ordered Seattle to maintain the level of the
Skagit River for one year, and appointed a Special Board of two members of the
Commission to co-ordinate, facilitate and review on a continuing basis activities
directed to achieving and implementing a negotiated, mutually "acceptable
agreement between Seattle and British Columbia.

Subsequent developmenis: the 80-year agreement

In 1983 Seattle and British Columbia reached-an agreement for a term of 8¢ years
under which Seattle would not raise Ross Dam. Instead, Seattle would purchase

23 Ibid, p 453.
24 The Supplementary Order is reproduced at 463-4,
2 Ibid.

6 Ibid.
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from British Columbia an amount of power equivalent to that which would be
produced by raising Ross Dam. Seattle would pay an amount equivalent to the
raising of Ross Dam. British Columbia may generate part of that power by raising
its Seven Mile Dam by 15 feet, flooding a partion of a Washington Valley owned
by the city of Seattle.?” ‘

The Commission’s 1982 Supplementary Order, and the reasons underlying if, are
noteworthy from the perspective of the Gablikovo-Nagymaros dispute. In
particular, the Order emphasised the availability of alternatives and the need to
preserve the environmental resources of the Skagit River. it is noteworthy that
these conclusions were based upon the 1909 Treaty, no provision of which
required the Commission to consider the environmental effects of proposed actions
of erther country. '

{3) UNITED STATES: THE TELLICO DAM CASE (US SUPREME CQURT)?8

Factual background

In 1967 the Tennessee Valley Authority, a wholly public-owned corporation of the
United States, began constructing the Tellico Dam and Reservoir Project on the
lower stretches of the Little Tennessee River, an area described by Chief Justice
Burger as being of “great natural beauty” and of “considerable historical
importance”.2?  Construction commenced shortly after Congress appropriated
initial funds for its development. The Tellico Project was described as a
multipurpose regional development project designed principally to stimulate
shoreline development, generate electricity for 20,000 homes, and provide
flatwater recreation and flood control, as well as improve economic conditions in
an area characterised by under utilisation of human resources and migration of
young people.’® The dam would impound water covering some 16,500 acres,
converting the river’s shallow fast-flowing waters into a deep reservoir over thirty
miles in length.?! ‘

By 1973 counstruction was “virtually completed and the dam [was] essentially
ready for operation”.?? 1t did not open, however, as a result of opposition by local
citizens and national conservation groups. They brought successful applications

27 Ibid, 457, note 95. j !
28 United States Supreme Court, 437 U.S. 153. '

2% Ibid, p 136.

3 Ibid, st 157

31 Ibid, p 157.

3 Ibid, p 138,
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for injunctive reliel to stop the dam’s completion pending the filing of an
appropriate environmental impact statement under the 1969 National
Environmental Policy Act (NEPA).® The injunction remained in effect for 21
months until late 1973 when the District Court concluded that TVA’s final
environmental impact statement for Tellico was in compliance with the law 3¢

The snail darter

In 1973 a University of Tennessee ichthyologist found a previously unknown
species of perch, the snail darter (percina (fmostoma) tanasi), in the waters of the
Little Tennessee River. Four months after its discovery, the United States
Congress passed the 1973 Endangered Species Act, which provides, inter afia, that
all Federal departments and agencies shall take “such action necessary to insure
that actions authorized, funded, or carried out by them do not jeopardize the
continued existence of [listed] endangered species and threatened species or result
in the destruction or modification of habitat of such species” 3% On 8 October
1975 (eight years after Congressional approval of the Tellico dam), the US
Secretary of the Interior listed the snail darter as an endangered species under the
1973 Act.

In February 1976, pursuant to Section 11{g} of the 1973 Act, the respondents filed

- an application seeking to enjoin the completion of the dam and impoundment of

the reservoir on the ground that those actions would violate the 1973 Act by
directly causing the extinction of the snail darter.

The US Supreme Cowrt ruling

On appeal, the Supreme Court found that the Tennessee Valley Authority would
be in violation of the 1973 Act if it completed and operated the Tellico dam as
planned, and that an injunction was an appropriate remedy for the violation.3® As
Chief Justice Burger stated:

“It may be curious to some that the survival of a relatively small number
of three-inch fish among all the countless millions of species extant

33 Lavironmental Defense Fund v. Tennessee Valley Authority, 339 F Supp. 806 {District Court,
ED Tenn.}, affirmed 468 F.2d 1164 {CAS 1972). NEPA was a precursor 1o the 1985 EC
Dirgctive on Environmental Impact Assessment. the [989 World bank Operational Directive on
environmental impact assessment, the 1991 Espoo Convention. and Principle 17 of the 1992
Rio Declaration on Environment and Development.

34 Environmental Defense Fund v. Tennessee Valley Authority, 371 F.Supp. 1004 (District Court,
ED Tenn.}, affirmed 492 F 2d 466 (CAG 1974}

35 16 U.S.C. Section 1536 (1976 ed.).
36 Ibid, p 172,



would require the permanent halting of a virtﬁally completed dam for
which Congress has expended more than $100 million. The paradox is not
minimized by the fact that Congress continued to appropriate large sums
of public money for the project, even after congressional Appropriations
Committees were apprised of its apparent impact upon the survival of the
snail darter. We conclude, however, that the explicit provisions of the
Endangered Species Act require precisely thaf result.”??

Institutionalising caution

" In reaching this conclusion the Supreme Court gave effect to the “incalculable”
value of endangered species which the US Congress had acted upon, and declined
to apply a cost-beneflt analysis approach.3® Chief Justice Burger noted that—

“Quite obviously, it would be difficult for a coui‘t 1o balance the loss of a

sum certain — even $100 million [being the cost of construction] — against

a congressionally declared ‘incalculable’ value, even assuming we had

the power to engage in such a weighing process, which we emphatically

do not.™? :

The Court declined the request of the applicants to refuse the grant of injunctive
relief: ) :

“We have no expert knowledge on the subject of endangered species,
much less do we have a mandate from the people to strike a balance of
equities on the side of the Tellico Dam. Congress has spoken in the
plainest of words, making it abundantly clear that the balance has been
struck in favor of affording endangered species the highest of priorities,
thereby adopting a policy which it described as ‘institutionalized
caution’.”40 '

{4) GREECE: THE ACHELOOS DAM CASE4

In a.1994 judgement the Greek Council of State annulled a decision by the
Ministers of Agriculture, of the Enviroument, Plafining and Public Works, of
Industry, Energy and Technology, and of Tourism, approving the environmental
terms of a project for the diversion of the waters of the Acheloos River in Greece.

37 Ibid, pp 172-3.

3 ibid, p 187

3% Ibid, p 188.

40 1bid, p 194,

4% Case No. 275971994, Council of Stale, Greece (Division EX,
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Factual background. the failure to carry ot an adeguate environmental
impact assesswmend .

By a decision dated 21 April 1992 (Decision No. 61414), these Ministries
approved the environmental terms for the construction and operation of {a} an 18.5
kilometre tunnel for the channelling of waters of the River Acheloos to Thessaly,
and (b} dams and corresponding water reservoirs and other related works at Pyla
and Mouzaki. On 11 June 1992 three non-governmental organisations {The
Hellenic Ornithological Society, the World Wide Fund for Nature — Greece, and
The Hellenic Society for the Protection of the Enviroument and the Cultural
Heritage} began proceedings to challenge the decision..Their application was
referred to the State Council by a petition of | May 1993,

The petitioners alleged that the study on the assessment of the environmental
effects of the project was not in conformity with applicable law {Law 1650/1986).
This required the study of the effects on the environment to include at least:

{a)a description of the work or the activity, with information on the
installation, its planning and its size;

{b}identification and assessment of the basic effects on the environment;

{c)a description of the measures for the prevention, reduction or making
good of the negative effects on the environment;

{d}z study of alternative solutions and an indication of the principal
reasons for the selection of the proposed solution; and

{e}a simple summary of the study as a whole.

The State Council’'s characterisation of the project

The State Council described the “controversial intervention™ envisaged by the
project as having “a multiplicity of sericus implications for the natural and man-
made environment of the relevant regions” 42 These included:

“(b} the reduction of the waters of the Acheloos and of the total flow to
its estuary, which is an important wetland and habitat for wild avifauna
protected by the provisions of the Ramsar International Convention; {(c)
the construction of a series of large dams...will destroy the soil and fluvial
ecosystems and replace them with lake ecosystems, and will cause a
change in the local micro-climates and a serious deterioration in the
aesthetics of the landscape; {d} a reduction mn the supply of the waters of
the Acheloos to the north of the diversion to the natural and man-made
ecosystems of Western Greece, fed by it, with all the resulfant

42 Ibid, p 16




194

consequences for their stability and viability, particularty in periods of
drought; (e} serious socio-economic and cultural changes resulting from
the varied exploitation of the dams, which will have secondary effects on
the natural and man-made enviromment of the regions concerned.”?

The State Council described the diversion of the waters of the River Acheloos to
the plain of Thessaly as—

“a composite and, moreover, complicated large-scale construction project
and has effects which are capable of causing serious and Iirreparable
damage to the natural environment. It is alsc obvious that its total effects
on the natural environment of the areas of Western Greece and Thessaly
affected is not equal to the sum of the conseguences of the individual
construction works required for its execution assessed only on a local
scale, but is many times that by reason of the dynamic rather than linear
nature of the natural and man-made interacting ecosystems disturbed as a
result.”¥4

The State Council's ruling

The State Council therefore ruled that—

“for the recording and evaluation of the effects of this undertaking, the
drawing up of studies of effects on the environment for each of the
mdividual construction works planned 1s not sufficient; what is required
is the drawing up...of an overail study of effects on the envirommnent, in
which by the use of appropriate scientific method the individual
consequences previously mentioned and the resultant more distant
consequences for the environment are related and assessed together, in
order fo arrive at and evaluate the total effects of the project on the
enviromment resulting from the aiteration of the hydrological balance
between Western Greece and Thessaly.%3

The State Council concluded that without such a study it would not be possible for
the full effects on the environment of the diversion to be diagnosed, and for it to be
judged whether the project was permissible or precluded.®® Since the
environmental impact studies related to individual construction works, and no
“overall study on the effects on the environment” had been prepared, the State
Council annulied the decision. This decision was reached notwithstanding the fact

43 Ibid.p17.

44 Ibid, p 19.

45 1bid {emphasis adJxd}
% big.
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r

that the execution of certain individual works included within the greater project
of the diversion had already begun.#’

The Council of State’s decision is pertinent for several reasons. It relates to a large
and complex dam project. [t underscores the importance given by the Council of
State to respeciing environmental needs and narrowly construing envirgnmental
obligations. It confirms the importance of ensuring that an environmental impact
assessment is carried out on a project which can cause significant and irreversible
damage to the environment. It emphasises the need to ensure that the total effects
on the enviromment are studied in any assessment. And it provides a further
example of a tribunal’s willingness to intervene decisively gffer construction has
commenced on a large-scale, government-funded project.

{5) AUSTRIA: THE PROPOSED HAINBURG DaM

Factual background

In the early 1980s Austria planned to construct another barrage on the River
Danube at rkm 1883 near the Slovak border at Hainburg. The proposed plant
would have had an electric generating capacity of 360 MW (approximately half the
output of the Gablikovo plant}, and an impoundment with-a length of 45
kilometres reaching Vienna. The intention was to operate the plant on a continuous
basis without peak operation. The barrage was also intended to stop river erosion,
and contribute to year-long navigation irrespective of hydrological conditions.

The area of unpact of the Hainburg Dam is, from an environmental perspective,
similar to that pertaining to the Danube reach between Bratislava and Gyér. In
both reaches earlier river regulation created a river corridor inside the dykes with
an active floodplain of 1-2 kilometres in width. The total floodplain area affected
above Hainburg would have been about 11,000 hectares {7,100 ha of alluvial
wetland forest; 2050 ha of water surface; and 1300 ha of meadows). The area is
rich in biodiversity, with an abundance of floral and faunal wetland species, many
of which are endangered and listed as IUCN Red List species.

(Opponents of the proposed dam considered that the implementation of the barrage
would have resulted in significant degradation of the riverine ecosystem between
Hainburg and Vienna. It was considered that the impoundment of the river would
have led to the extinction of 50% of all fish species, that water level fluctuations
would have been reduced, that the implementation of a management system of

47 Ibid, p I8.
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connected side branches would not be successful,*® and that the change in surface
and groundwater regimes would have threatened the Jarge valuable floodplain
forest {which together with the Szigetkz area represents the most valuable
riverine wetland habitat in Central Europe). It was also expected that a
deterioration of water quality would increase the cost of water treatment after
extraction at bank filtered wells. Faced with the potential destruction of a major
natural habitat, Ausirian citizens centred around Nobel Prize laureate Konrad
Lorenz began an active campaign against the dam, which reached its climax at the
end of 1984 when the first forest clearings were about to start.

Czechostovakia complains and threatens a damages claim

Also around this time, the Government of Czechoslovakia formally complained
about the proposed Dam, asked for detailed mfonnanon and threatened to bring a
damages claim. On 27 November 1984 the Ministry of Foreign Affairs of the
Czechoslovak Socialist Republic complained that construction of the Hainburg
hydroelectric plant—

“Is a unilateral solution adopted by the Austrian party that will disrupt the
accepted and smooth utilisation of the Danube as proposed by the Danube
Committee. The completion of the Hainburg plant will also result in
damages to the varicus construction measures taken by [Czechoslovakia]
on the related sections of the Morva and Danube rivers since 1957.74%

Czechoslovakia complained that construction would lead to “significant and
substantial deterioration of the water management regime of the affected sections
of the rivers Danube and Morva and the territory” of Czechoslovakia and “a
significant decrease in the water levels of the two rivers” which would damage
Czechoslovak interests.>® Czechoslovakia also complamed that the Hainburg
plant—

“will make it impossible for the Czechoslovak party to have a share in the
utilisation of the hydroelectric potential on the common section of the
Dariube. The decrease of the water level of the Danube at the mouth of

48 Such an approach hud not proven to be suceessful in upstream Austiian dam projects: see N

Hary and H P Nachinebel (eds), Ecosysterii Study Altenworth (1989} (Okosystemstudie
Donaustau Altenswérth-Verdnderungen durch das Donaukrafiwerk Altenworth), Csterreichische
Akademie der Wissenschaften, Verdffentlichungen des &sierreichischen MaB-Programms,
lnnsbruck. Similar lack of success had occurred in the Upper Rhine Barrage system: HC-M, vol

4. {parst 1}, annex 15.
4% Rude Pravo, 28 November (984 {“Ecological balance is jeopardised. If the project is

completed, Czechostovakia will claim damages.™), HR Anncxcs vol 3, annex 50.

9 1bid.
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the river Morva will disrupt ecological conditions, will damage the ‘weirs
and bring about a significant decrease in drinking water supplies.”!

Czechoslovakia “demanded basic technical data from [Austria] necessary for the
assessment of the effects of the Hainburg plant and the development of forecasts
for the frontier sections of the rivers Danube and Morva on Czechoslovak
territory”.>?

Finally, Czechoslovakia warned Austria that—

“in case of the completion of the Hamburg plant it will clamm
damages.”>?

The Austrian Court decision

In 1984 legal proceedings were brought before the Austrian court by opponents of
the project, including the World Wide Fund for Nature-Austria, for a declaration
that the construction authorisation was illegal. In July 1986 the Austrian Court of
Administration quashed the consfruction authorisation.®® This meffect put an end
to the proposed Hainburg dam. N

The dam is replaced by a national park

Following the judgement of the Court and the termiation of the Hamburg
contract, planning began for a national park. It was concluded that a national park
and conservation needs would exclude the construction of a barrage between
Vienna and the Slovak border.

{6) GERMANY

As illustrated by the following three examples, developments in Germany over the
past two decades relating to the sustainable development of the resources provided
by the Rhine, Danube and Elbe rivers reflect an approach supporting alternatives
to the development of river barrages.

31 Ibid
52 Ibid.
33 Ibid.

34 See, Erkenntnis des Verwaltungsgerichtshofes vom 1. 7. 1986, Zien 34/07/0375.
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Cancellation of the Neuburgweier and Gemersheim barrages in the Upper
Rhine

The last German barrage in the Rhine {Iffezheim), which began to operate in 1977,
1s located at rkm 334. An amendment to the Franco-German Treaty of 1969 was
signed i1 1975, stipulating the coustruction of another barrage at Neuburgweier
{called Au-Neuburg) at tkm 353.85. The barrage was intended to prevent riverbed
erosion. Comprehensive model investigations and field tests carried out between
1975 and 1980 demonstrated that the addition of sediments was a suitable
alternative to maintain the stability of the riverbed, thus preventing downcutting
and allowing navigation.® By [98] planning of the proposed Neuburgweier
barrage had been substantiaily completed, and the early plans for another barrage
at Gemersheim (rkm 379.8} were ready. Instead of commencing construction of the
Neuburgweier barrage it was decided to compare various alternative approaches on
the basis of a cos{-benefit analysis and an environmental impact assessment (EIA).
This investigation led to a revision of the prior decision to build the Neuburgweier
barrage A new amendment to the 1969 Treaty was signed by Germany and France
m 1982 stipulating the addition of bed sediment downstream of Hfezheim rather
than further barrage building. -

The cost-benefit anzlysis and the EIA considered the following alternatives:3®

{i} construction of the Au-Neuburg and Gemershein barrages plus
sediment addition in the tailwater; :

(i1} construction of Au-Neuburg plus sedlment addmon in the tailwater;

(iti} sediment addition in the tailwater of the eXISUng Itfezhenn barrage, ;

The cost-benefit analysis considered aspects of navigation, energy production,
flood protection and traffic (using the new river crossing in case of barrage
building}. But the primary objective was eroston control. Although the alternatives
(including barrage building} were found to be slightly more economical than the
mere addition of sedument downstream of Iffezheim, it was concluded that the
investments would neot be justified given the availabiiity of more atfractive
potential economic investments in other parts of Federal waterways.

A detailed description of the approach is provided in HC-M, vol 4 (part 1), annex 7.

56 Bundesminister fur Verkehr, Abeilung Binnenschiffahrt und Wasserstrassen (1931,
Investigation of the question of whether the riverbed erosion of the Upper Rhine below the
Iffezheim barrage can be prevented by the addition of bedload, by construction of further
barrages, or by construction of ground sills {Untersuchungen zur Frage, ob die Sohlenerosion
des Oberrheins unterhalt der Staustufe 1ffezheim durch Geschehiebezugabe, weltere Staustufen
oder Grundschwellen verhindert werden kaun}, Final Repot:t, Bonn, October 1981,




199

The EIA mainly compared the impact areas which would have been used for
construction and gravel mining n the floodplain {including the supply to be used
for sediment addition) and the impacted river reaches. The following parameters
were assessed:

Protected areas, wetland forests, fauna, agriculture, forestry, impacts on
landscape, groundwater, surface water hydrology and quality, climatic
changes, and recreation.

The comparison between the three project alternatives clearly favoured sediment
addition below the Iffezheim, without any further barrage building (option iii,
above). This option was found to have the least negative environmental impact.

A fourth altermative, the construction of ground sills combined with armouring of
the riverbed, had been assessed earlier and ruled out on the ground that it was
incompatible with safe navigation. After (8 years of operation the continuocus
addition of sediment has proved to be a sustainable solution to modern river
management.

Combining flood protection and restoration of wetiand habitats: the
Integrated (Upper) Rhuine floodplain 37

The Treaty of Versailles of 1919 granted all water rights along the Upper Rhine to
France. As a consequence, a system of 10 barrages was built in the period to
1977, and an area of 130 square kilometres was dyked out, i.e., 60% of the
active floodplain was excluded from mundations. The effect was to lead to a
significant deterioration of the existing level of flood protection and to cause
severe damage to wetland forests and habitats.

To restore the previous flood security {corresponding to a 200-year flood event in
the region of Mannheim-Ludwigshafen), an amendment to the German-French
Treaty of 1969 was signed in 1982, stipulating the construction of detention
reservoirs on both sides of the main channel with a total storage volume of 212
million cubic metres. The planned measures mainly comprised technical structures

37 Sources: {1} Ministerium fur Umiwelt Baden;WUntemberg {1994}, "Rahmenkenzept des Landes
zur Umsetzung -des [ntegrierten Rhein-Programms™ {in German), Series “Integriertes Rhein-
Programm™”, Na. 11, 19 pp; (2} Ministerium filr Umwelt Baden-Wirttemberg (1994),
“Grundsatzpepier—Auenschutz und Auenrenaturierung” (in German), Series “Materialien zum
Intergrierten Rheinprogramm™, No. 4, 61 pp

58 See HC-M, vol 1, Plate 3.

3 “Vereinbarung zu Anderung und Erglinzung der Zusatzvereinbarung vom 16. Juli 1975 zum
Vertrag vom (4. Jull 1969 zwischen der Bundesrepublik Deutschland und der franz@sischen
Republik  Uber den  Ausbsu des Rheins  zwischen  Kehl/Strassburg und
WNeuburgweler/Lauterburg'; signed on 06.12.1982.
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which would allow peak volumes of major fleod waters 1o be stored for termporary
periods.

Early experience with the operation of the detention reservoirs evidenced the
negative impact on wetland ecclogy of such measures. Existing German nature
conservation laws as well as newly introduced EIA requirements in Germany in
the 1980s necessitated a re-evaluation of the envisaged flood protection system.
Thus, in 1988 an “Integrated Rhine Programme” {IRP} was created in the state of
Baden-Wiirttemberg with the intention of combining flood protection wnh a
sustainable restoration of wetland ecosystems,

The ecological objectives of the IRP result in certain constraints on flood
protection measures, including:

- flooding of the detention reservoirs should not last too long and may
not exceed a level of 2.5 metres {previous technical plans envisaged
flood stages up to @ metres);

- stagnant waters are generally to be avoided; and

- during the vegetation period the detention reservoirs should be
allowed to experience regular nundations according to the discharge
regime of the Rhine (“ecological inundations™), to ensure typical
fluctuations of surface and groundwater levels.

In view of these requirements the detention reserveirs could not be operated as
planned. New calculations resulted in 13 instead of only 5 detention reservoirs to
provide the same level of flood security as existed in pre-dam conditions. In
addition to the altered operational plans for the detention reservoirs, detailed plans
were elaborated in the programme for the preservation of existing wetland habitats
and for the restoration of habitats inn the floodplain which had been dyked cut. This
includes relocation of dyke systems, changes in forest management to develop
natural wetland forests, appropriate use of agricultural areas {such as meadows
instead of fields}. The cost of the IRP in Baden-Wiirttemberg was estimated to be
DM 700 million.

Development bf the River £lbe in Germany without barrage systems

The Elbe 1s the second largest river in Germany afler the Rhine. With its source in
the Czech Republic it used to form the border on long reaches between East and
West Germany until 19%€. For this reason barrage construction i Germany was
restricted to a single structure at Geestachy, near the river’s mouth at the North Sea.
After the reunification of Germany, the construction of a series of barrages was
considered by the Federal Ministry of Transport to improve navigation.

¥

However, an econoniic analysis proved that the costs of {ull regulation would far
outweigh the benefits. Therefore barrage building as a general solution for the
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Elbe River was cancelled, and traditional river training methods are favoured,
including the construction of groynes. The target of the river training is to increase
the navigational low-flow water level from 1.4 to 1.6 metres. Presently the
construction of only one barrage in the Elbe at the City of Magdeburg is being
considered, operating as a temporary structure which would impound a certain
river reach during low-flow conditions only.

In 1994 a comprehensive research programme was established to investigate the
sustainable water resources development of the Elbe. The approach includes the
tributaries as well as impacts of land use on the river ecosystem but concentrates
on impacts of river training methods. Sustainable development of the Elbe River
will have to result in management strategies which include restoration of wetland
habitats, flood protection, sustamable land use in the floodplain, riverbed stability,
“navigation, restoration of fluvial habitats, and pollution control.

(?) FRANCE THE CANCELLATION OF THE SERRE DE LA FARE DAM ON THE
LOIRE R]VER

Background

The Loire River has been the subject of a river training programme since 1952;
with the construction of a first dam in 1956 {at Grangent). In October 1978 the
Government proposed a comprehensive programme of dam-building to protect the
middle Loire valley against flooding. In 1975 ‘@ work programme was approved
and in 1979 a formal report was prepared at the request of the Government on the
integrated management of the Loire and ifs tributaries.®? Four dams were planned,
mcluding the Serre de la Fare dam. In 1983 the Government instituted the
Etabiissement Public D’Aménagement de la Loire ef de Ses Affluents (EPALA).
On 13 February 1986 EPALA, the Government and the Loire Basin Water Agency
signed an agreement to carry out the Loire development programme. As a.result
also in 1986 local opponents of the project created a “Loire Vivante”. (Living
Loire) Committee, which was based at Le Puy-en-Velay, near the proposed dam.

The planned Serre de la Fare dam.

b

This dam was planned on the Upper Loire upstream from Le-Puy-en-Velay. It was
intended to serve three principal functions: to alleviate floods by reducing 100-
year floods at Brive-Charensac; to sustain low waters to supply encugh water to
the Forez canal for irrigation; and to develop tourism on the proposed reservoir,
including fisheries and water sports, The proposed ‘structure was a barrage 75

TR ERLY FEA

60 3 Chapon, “Protection et aménagement mtégrc du;Bassin de la Loire”, Iappon a Monsieur le
secrétaire d"Etat chargé de I"Environnment, décembre 1979, - :
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metres high, and it was expected 1o cost some 557 million French francs$! The
dam was not intended to generate hydroelectricity.

An Environmental impact Statement (EIS) was prepared for the Serre de la Fare
dam in 1988. The EIS was strongly criticised on a range of grounds, including the
fact that it did not include credible information on fish fauna, did not consider
mitigation measures on the impacts of flora and fauna, and it failed to consider the
impacts on the landscape or on hydrobiolegy. Environmental groups and citizens
opposed to the dam were particularly concerned about the loss of flora and fauna
and the inundation of several historic gorges. Beginning in 1986 organised protest
began, comprising petitions, public meetings, and protests leading to the
occupation of the Serre de la Fare site from February 1989 for five years.

Legal remedies

Loire Vivante commenced a series of legal actions to challenge planning and

construction authorisations. These led to the eventual cancellation of the dam. On

15 December 1990 the project’s opponents were granted a judgement against an

administrative authorisation declaring transferable all properties necessary for the :
construction, On 7 February 1991 applicants were successful in obtaining a i
judgement from the Tribunal Administratif of Clermont Ferrand cancelling the

“déclaration d’utilité publique™ adopted for the dam project92 And by a

judgement of 28 March 199! the Tribunal Administratif declared unlawful and

cancelled a declaration that land necessary to construct Serre de Ia Fare could be

subject to a compulsory purchase order.

The dam is cancelled

On 31 July 199! the Prime Minister (Mme Cresson) decided to cancel the Serre de
la Fare dam on the ground that it would have detrimental effects on the
environment.®3 On 4 January 1994 the new Government confirmed the
cancellation of the Serre de la Fare dam. o

61 EPALA, Objectifs et programme d’actions, 1989.

52 See p Gazagnes, Note de jurisprudence, Revue juridique de P’environnment No 2/1991, pp 197-
206. '

63 See Rapport de la Commission d’Enquéte sur ['aménagement de la Loire, ie maintien de son

débit, la protection de son environnement, fournal Officiel, 12 décembre 1992, at pp 87-9.
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APPENDIX 6
- THE HISTORY OF THE DISPUTE: 1989-1992

1. INTRODUCTION

[ This Appendix deals in some further detail with the history of the dispute
between the parties in the period from May 1989 until the diversion of the Danube
in October [992. It does so in order to respond to points made in the Slovak
Counter-Memorial. The account here is supplementary to the discussion in earlier
Hungarian pleadings. Specific conclusions are summarised in paragraph 1.48 of
the Hungarian Reply.

2. THE DISPUTE BREAKS OUT: MAY 1989

2. In responding to the Hungarian Memorial's discussion of the suspension of
construction at Nagymaros, the Slovak Counter-Memorial takes a false starting
point:

“The Hungarian Memorial indicates that a prime catalyst of the unilateral
decision of Hungary to suspend work at Nagymaros was the release in
March 1989 of the preliminary report of a study conducted under the
auspices of Ecologia™!

It then distorts the following events to construct a story according to which
Hungary was determined to abandon the Project as early as May 1989, at the latest

! SC-M, para 5.05. This is significanily different from HM, para 3.74, which states: “In light of
its well-documented concerns over the likely environmental impact of the Barrage System, a re-
consideration of the Project vommenced.” The same paragraph speaks of the role of the
Advisory Committee of the Prime Minister as well as of the dispute between the Minister of
Indusiry and the President of the Mational Planning Committee, who have also surveved the
alternatives. The summary of the Ecologia Repent offered in SC-M, para -3.07 is also a
distortion. [1 quotes suggestions which were ouly proposed on the assumption that there was a
fait accompli. “Given a decision o proceed with the project” {HM, Anuexes, vol 5 {Part [}
annex 5 at p 59). What Ecologia would have preferred - if that decision was not given - was set
gut in the preceding paragraph: “that impacts and alternatives be explored thoroughly before
action 1s taken™. )
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when the Hardi Report was produced in September 1989,2 while negotiating in
bad faith? about maintaining the Original Project in a modified form.

3. Hungary has shown that much more evidence than the first Ecologia
Report was available by May 1989.4 The volume of scientific support for the
decision to suspend is reflected in the summaries and blblloglaphles forming part
of appendices and annexes to the Hungarian pleadmgs 3

4. The task that remains is to demonstrate that the facts and the documents
referred to by Slovakia point to a wholly dlfferent conclusion than Ihe one it
propounds.

5. The position of Hungary with respect to thé events of 1989 is clear and
consistent. In May 1989 the construction of Nagymaros was suspended. In July
the preparations for the closure of the Danube at Dunakilitl were interrupted in
ordér to achieve certain scientific and engineering investigations. These were
expected ‘to give answers to questions raised by numerous domestic and
international bodies concerning those impacts of the Project, and which had not
been, or not satisfactorily been, investigated in the past. Their purpose was no
more nor less than to reach a scientifically sound conclusion, in agreement with
competent Czechoslovak bodies, about necessary mitigation measures. The
principles of responsible government required that such measures be taken to
avoid the very real risks of serious environmental harm which the operation of
either sector of the Pl'O_}t‘CI threatened. ‘
5. is:.The urgency of these steps. was teinforced by mounting public pressure on
the government to leave behind the practice of'socialism in-which economiically as
well'as environinentally harmiul large-scaletinvestments were Imposed from:above
by Communist Party leaders and executed by state guthorities without amy
participation of the scientific commumty or: the publxc affected by Ihe
consequences ofthose decisions bt o b it e : : i

.- . . e . !
o VA 3! SRl T T T LR i I P ST RS

2 SC-M, para 5.29.
3 SC-M, para 5.01. '
4 See MR, paragraphs 1.87-1.89, 1.91. :

¥ bcc Summaly of SpECIaIIS( Qpli‘ll(}ﬂb {HR Anncaes vo] ‘%’ annex I(}} and bibliographi ies at the
" énd of Chaplcrs in the Sc:em:f e £ vafaaf:on and Sc:enaf It Rebz:ze‘a{ as vicll as'the HAS 1994
' Adrotdted Rcfct esrces” o scxenuf’ ic Sludl(',b rcIatmg to the {}NBS Pro;cc! acopy of whlch has

been puI Gl‘l ﬁlc w;{h Ihe Court ) A

S0 PR IR . s
6, l Vavrouﬁek describes in conn{:cnon with Czcchoslovakia what Hunganans also wanted 1o
-.. leave behind: :"The totalitarian political system.and centrally planned command economy were
.7 inter ofta -.1he Inherent enemies of the environment, even though, as people, communists
-+ probably prefer clean air.or water. However, in.the hands.of the Céntral Committee had been
-~concentrated all three governing powers - legislative; execulive and judicial. It wWas quite clear
that without deep political, cconomic social, and other changes the populace could not hope for
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6. The Slovak mterpretation of the 13 May 1989 Gover nrhent decision is
incorrect. Contrary to its plain meamng, the Slovak Memorlal suggests that the
Government decision...

“was n effect a request to Parliament to approve the 'elirrfination of
Nagymaros from the Project.”?

It says this because the decision...

“proposed that Parliament also authorise the Government not to fulfil its
" duties as defined m October 1988 with relatlon 10 the continuation of the
investment.”®

7. This simply meant that the Government should be relieved from the
obligation to continue construction without adequate environmental impact
assessment and economic analysis. The Government was faced with g dilemma
whether to continue or suspend construction at Nagymaros, ih order to give it time
to determine unanswered questions about the Project's impacts and potential
benefits on a solid basis. The intention was that this be done in agreement with
Czechoslovakia, if necessary by an appropriate amendment of the 1977 Treaty.?

any Impmvcmenls of cnvnonmental quality.” I Vavrouéck Envu’onmental Managerncnt n
Czechoslovakia and Succession States”, {1994} 14 £nv fmpact Assessiment 105.
T SC-M, paia 5.10. S '

8 SC-M,para5.09. - 1 i - :

9 Theéfollowing quotation from the Government resolution of 13 May 1989 (HM, Annexes, vol 4,
amex 147} refutes a number of emphatic Slovak claims. Sece SC-M, para 5.11 which asserls
that “[tlhere was nothing in the Resolution of [3 May that mdicated...that the alternative of

I ‘---suspendmg work :pending : further Invesuganons ivas bemg considered.” -Compare the

. relgsolution;: - e

. “Proceeding from the responsibilities undertaken by the Prcsidcnl of the Government
before Parliament, the Council of Ministers has - on the basis of the propusal of the
affécted Ministers concerned and taking it consideration the suggestions of the Ad
‘Hoc Conmititiee of the Hungarian Academy of Sciences; the Advisory Body of the
Council of Miisters, and the Public Committee to Supervise 1he Investment
examined the possibilities for ordering a referendum regarding the Gabtikove-
‘Nagymaros investment. In relation to this, it has examined the consequences of the

* construction of the'Nagymaros project as well as the consequences of the eventual
stopping of such construction... It orders the Ministers concerned 1 commission
further studies in order to place the Council of Ministers in a position where it can
make well-founded suggestions to the Parliament... Deadline: for the completion of
these investigations: 31 July [989." ‘

- -, Theteference in the first sentence to “responsibilities undertaken by the President of
v the Government before, Parliament”™ confirms {HM, para 3.70, describing. Prime
Mmister Németh's speech to Parliament on 8 March 1989, promising to .aveid
irreversible steps. SC-M., para 3.11 In 21 is therefore without substance. The text

also reveals that the i3 May 1989 decision was based on a careful - albeit
preliminary - interdepartmental consultation clearly refuting ¢.g.. SC-M, para 10.50
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8. This dilemma was, at the earliest possible moment, communicated to the
Czechoslovak Prime Minister on 24 May 1989. Although “no agreed record of
this meeting was made”,!9 nothing about the exchange could have led to the
conclusion that...

“the first time Czechoslovakia received an indicatior of the alleged
reasons for Hungary's 13 May decision was when it received two
documents from Hungary at the 26 June meeting of Plenipotentiaries.”"!

This is simply not the case.!? According to the internal memo signed by Prime
Minister Németh after informing Prime Minister Adamec about the domestic
political developments and the state of the economy on 24 May [989.

“IHle revealed those factors which were considered by the Hungarian
Governmemt when making the decision about the suspension of
construction at Nagymaros. He emphasised our intention that a thorough
investigation of the risks, situations of peril and concerns that have arisen
be considered as a common task since we decided on the investment
jointly, and our responsibilities are joint as well.”

Comrade Adamec thanked him for the frank information, adding that between
friends and neighbours openness must prevail, even if sometimes it is not
comfortable.!?

According to the memo Adamec added that: ' .

“they are ready to investigate with us, or 1f necessary with the
participation of a third party, either the newly emerged or earlier
underestimated risks that have aroused our concerns.” !4 -

g Unfortunately, the terms according to which Czechoslovakia proposed to
investigate those concerns jointly did not indicate a sincere desire for substantive
discussions: _ '

“Having translated and studied the materials, the Czechoslovak
Plenipotentiary proposed over the phone to Comrade Udvardi, Special

/s

according o which “all objective appraisai of any problems of Nagymaros was
carefully avoided™. : :

10 HC-M, para4.10,n 9.

L §CM, para 5.14.

12 One wonders how Slovakia could be confident that the two Prime Ministers did not discuss the
reasons for the suspension at their 24 May 1989 mweeting, if they could not find an agreed
record.

13

HR, Annexes, vol 3, annex 57.

14 Ibid.
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iy

Government Commissioner of the Government of the Hungarian People's
Republic on 7 July 7989 that the Czechoslovak Party recommended the
experts negotiations to be held on July 11 and 12 in order to meet the
two-month deadiing of the unilateral temporary suspensior of the
construction of the Nagymaros Barrage.”[? -

Suggesting five days for reviewing the Slovak scientific arguments when they still
had to be delivered, translated and checked manifested an intention to aveid
meaningful negotiations. It paved the way for a hardening Czechoslovak position,
which in turn led to the threat of unilateral action unless the Project was completed
in its entirety according to the Original Plan.!¢

10. The bilateral expert negotiations finally took place on 17 - 19 July 1989
and confirmed the grave differences between the two sides with regard to the
expected impacts. The only material provided by Czechoslovakia was a brief
document devoting 6 pages to such diverse topics as ecological impacts, water
quality, sewage treatment, drinking water, tectonics, soils, ground water table,
modes of energy production, [t offered neither a bibliography nor specific
reference to materials supporting the brief statements.!? In light of this cutcome!®
and the Prime Ministerial negotiations held on 20 July 1989 (at which the parties
had agreed to further scientific investigations'?), it was reasonable for the
Hungarian Government to decide to interrupt preparations for the filling of the
Hru$ov reservoir, which was identified at those expert negotiations as one of the
major sources of risk.

11.  According to the internal memo of the Hungarian Prime Mimister
describing the meeting with Prime Minister Adamec:

“We have also fransmitted our suggestions to Comrade Adamec in
writing. We jointly commissioned the competent organs of the two
countries to continue the fact-finding and evaluative work, and agreed to
meet before the end of October to formulate cur positions on a more
objective basis and in a more precise way, taking,into account the

Position of Czechoslovakia on materials prepared for the Council of Ministers of the Hungarian
Pegple’s Republic on the decision of temporarily stopping work on the Nagymaros Bairage,
HM, Annexes, vol 4, annex 167 at 395 {emphasis added}.

16 This move was obvigusly contrary 1o Prime Minister Adamec's intentions, which are ignored in

the SC-M.

17 position of Czechoslovakia on materials prepared for the Council of Ministers of the Hungarian
People’s Republic on the decision of temporarily stopping work on the Nagymaros Bamage,
HM, Anncxes, vol 4, annex 167 at 396-401.

I3

See the major differences of positions reflecied in addenda and annexes attached to the repotts
of working groups participaling at the [7 - [9 July 1989 meeting: SM, Annex 65.

19 See Keport of M Németh, 24 July [989: HR, Annexes, vol 3, annex 38.
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scientific results to be produced by that time as well as the standpoint of
the Hurgarian . Parliament to be formulated in September. The
Czechoslovak side took note of the statement of our Government that we
extend the suspension of the works aimed at the completlon of the
Barrage systern umil 31 October 198928

12. - The agreement to further studies is reflected in the fact that scientific
experts met in late September to discuss mmpacts of filling the Dunakiliti-Hrusov
reserveir:2! Slovakia believes that the outcome of that meeting was...

“a fundamental disagr eement between the parties over whether cnoﬁgh
was known about possible ecological effects to proceed with the
Project. »22 _ :

13, Hungary thought that not enough was known, and the inconclusive
investigations pursued after that date by Czechoslovakia and Slovakia, including
the frequently mentloned but never presented PHARE research confirmed this
approach.

14.  The position of the Parties in the Autumn of 1989 is described in the
previous pleadings. On 26 October 1989 Prime Minister Adamec refused to
amend the 1977 Treaty, to suspend construction at Dunakiliti or to conclude an
addltlonal agreement on environmental i 1s5U€S, 23 '

20 hid. SC-M; para 5.21 states that:

“if the Czechoslovak Prime Minister did not repeat the official Czechoslovak
position... rgjecting Hungary's suspension of work at Nagymaros... this could not
magically transform the avewedly unilateral suspension of work at Nagymaros into
“an agreed one. Czechuslovakia's protest was formally on record.”

This is coniradicted b); the Németh memorandun. Similarly SC-M, para 5.19 which alleged
that

“[TThe so- caIch exiension of the Nagymaros suspenston 10 31 October and the new
decision. to suspend work al Dunaklllu were not among the matters proposed by
Hungan for discussion at the meeting.”

Also contradicted is SC-M, para 5.49: o,

“Not one-of these acts, starting with the suspension ef work at Nagymaros on 13
May 1989, was-agreed to by Czechoslovakia. Each one of these acts was taken by
Hungary without prior consultation with Czechoslovakia, let alone agreement, and,
hence, was taken unilaterally in violation of the 1977 Treaty.”

As to the June meeting this is simply untrue. There was, at the leve] of the Prime Ministers,
prior consultation and a degree of undersianding amounnng 1o acquiescence.

2l -sCaM, para | '5.28.
22 SC-M, para 5.28. - _ '
23 HC-M. para 2.42.
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i6. In light of the failure to reach agreement the Hungarian Government on 27
October adopted an internal resolution suggesting that the Parliament adopt z
decision on abandonment of works at Nagymaros; the Parliamentary resolution
was to call on the Government to reach agreement with Czechoslovakia to the
same effect.24

[7.  On the aftermoon of 30 October, the Hungarian Government informed the
Czechoslgvak ambassador about this decision.2%

18. Later on the same day, Czechoslovakia made a new offer. Although
presented as a mere repetition of Prime Minister Adamec’s statements made on 26
October 1989 - which it was not - the offer had several novel aspects: acceptance
of a postponement {although not an outright abandonment} of the construction at
Nagymaros, and the conclusion of a “separate agreement” which would limit or
exclude peak operation but would include the construction of the Nagymaros
Barrage according to the timetable set forth in the. 1983 Protocol. The Note
Verbaie reiterated that in the absence of agreement Czechoslovakia “will be forced
to commence a provisional, substitute project on the territory of the Czechoslovak
Socialist Republic™. 26

19, Because of its timing, that offer could not be channelled into the
Parliament's discussion held on 31 October, which was based on the report of the
Government submitted to it, reflecting the views adopted on 27 October 1989. The
Parliament on 31 October passed a resolution...

v

“taking note of the results outlined in the report of the Council of
Ministers on the inquiries conducted during the suspension of work at
Nagymaros to uncover International legal, economic, ecological, and
technical consequences and the inferences drawn therefrom.”?7

The Resolution authorised the Council of Mimisters to Initiate negotiations with
the Czechoslovak Party as to the amendment of the 1977 Treaty.

20. The Hungarian Government came to the conclusion on the basis of a great
number of documents?® that no further construction should take place at
Nagymaros and at Dunakilifi {although it should continue in connection with

2 HM, Anncxes, vol 4, annex 130

B HC-M, para 2.44.

26 pM, Annexes, vol 4, annex 28.

27 HM, &nnexes, vol 4, annex [31. . ’

28 See Summary Revicw of Certain Studies; HR, Annexes, vol 3,Iaunex 10. For cconomic issues
see Evonumic Analvsis of the Gabtikovo-Nagymaros Barrage Systeny; HR, vol 2, Appendix 4.

¢
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Gabiikovo) untit an agreement could be reached on the amendment of the 1977 .
Treaty to address the most pressmg environmental cencerns.

21. The Hardi Report, one of several hundred mternal documents produced m
1989, is placed at the centre of Slovakia's search for Hungary's intentions, and
interpreted as setting out “a blueprint... which was faithfully followed™??

'22.  The Report does not warrant such significance. Hungary offered it merely.
to shed light on what influential and competent independent experts thought about
the Barrage System at the time 3 acknowledging that it was produced on a
voluntary basis, with substantial NGO participation. It had nothing to do with the
official Governmental position. 1t was never presented to Czechoslovakia as
reflecting the Hungarian Government's position.?! The views expressed in the
Hardi Report are those of the authors and not the Hungarian Government. In the
same way, the Slovak Union of Nature and Landscape Protectors' letter of 24 May
[989 addressed to the Hungarian Government could not be interpreted as
expressing the position of the Czechoslovak Government:32

“Despite the fact that the construction of the Nagymaros waterworks had
nevertheless commenced we adhere to the view that taking the long term
perspective 1t is not only more saving from the ecological and the
econemic point of view, but also more forward looking from the political

-point of view to abandon the construction of the - Nagymaros
Hydroelectric Power Plant.”*

3. COMMUNICATION BETWEEN THE PARTIES AFTER THE SUSPENSION
?

23, From the suspension of Nagymaros onwards, Hungary was always willing
to negotiate with Czechoslovakia te reach a mutually agreed settlement34 It is

29 SC-M, para 5.28.

3¢ The Hardi Repon is referred (o in MM, para 3.95, immediately after the WWF Report {which
gets much less attentien in the Slovak pleadings) o llustrate that different independent bodies
came to similar conclusions concening the enviremmental risks of the Barrage System.

31 SC-M, pain 3.33 states that Slovakiz has nut seen the Report before: SC-M. para 7.10
4 P p P
speculates that it was produced for “internal™ purposes, without actually claiming that it was
commissioned by the Government,

32 At the time of writing the Hardi Report CMEA rules in force did not incorporate damages for
non-performance of a contractual obligation. The maximum sanction amounted to 8% of the
goods not delivered, regardless of the actuat business losssuffered because of the non-defivery.
There was no compulsory arbitvation envisaged on an interstate level, therefore the sole method
of dispute settlement was by agreement of the parties.

33

HiM. Annexes, vol 4, annex [66.

M HCM, para 2.27.
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simply not true that Hungary argued in “its Memorial “from the premise that
- negotiations between the two Treaty parties 10 resolve the dispute began only after

the new Governments were formed in both countries™ in 1958.3% In fact, between
the decision to suspend the construction in May 1989 and the proposal to amend

- the 1977 Treaty in October 1989 no fewer than five meetings took place at prime
“-ministerial or deputy prime ministerial level, together with three meetings of

experts.3 These were accompanied by a further eeting at state
secretary/ministerial level in January 1990.37

24, Nor is it true that negotiations at the intergovernmental level were
“terminated by Hungary i its Prime Minister's letter of [0 January and 6 March
1990”38 In that letter the Hungarian Prime Minister proposed the commencement
of a joint environmental study to examine the effects of the Dunakiliti reservoir
and the Gabéikovo sector and conciuded that this study may lead to the
amendment of the 1977 Treaty.3% Thus, the Hungarian decisions and actions did
not produce “faits accomplis in violation of the 1977 Treaty”, as Slovakia
asserts.®®  They represented efforts of the Hungarian Government to achieve a
jointly accepted assessment of the environmental impacts of the Project and to
come to a mutually agreed solution of the problems. On the contrary, as is now
known, preparations were as early as November [98%  underway for a
Czechoslovak fait accompii, the implementation of Variant C.

25. For Slovakia, all this meant that Hungary “had succeeded in postpening the
damming of the Danube for three successive years, during which time no new
scientific studies” had been undertakend! In fact, a2 number of studies were
prepared In 1989 and 199042 Taken together, they established that serious
environmental risks would have been involved in peak power operation. These

35 SC-M, para 3.54. The Slovak Counter-Memorial adds in the same paragraph that “Huneary's

premise 1s baffling and incoirrect”.
36 HM, paras 3.78-3.99; HC-M, para 2.28.
37 MM, para 3.106.
38 SC.M, paras 5.55, 5.61.

39 HM, Anncxes, vol 4, annex 32 On & March 1990 the Prime Minister repeated his cali for
commen scientific investigations and requested the suspension of work also on Czechoslovak
tersitory (HM, Anncxes, vol 4. annex 35}, In his response the Czechosiovak Prime Minister
indirectly refused any scientific investigation; he merely agreed to take up negotiations with a
view 1o the putting info operation of the Gabikovo sector by 1991 (HM. Annexes, vol 4, annex
163}

40 SC-M, para 5.55.
41 S, para 4.82.

4z 3y Hungariun studies were prepared in 1989 and 43 in the following year: HM, para 2.37.
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concerns have been confirmed by subsequent research.®> In these circumstances
Hungary was justified in assessing the snuatlon as one of true scientific
uncertainty, in which continuation of the constructlon would have defied the
pringiple of responsible gover nance..

26. At the same time, Czechoslovakia continied its efforts to implement
" Variant C.  Press reports amnnounced as early as November 1989 that
Czechoslovakia was marking out a nmew right-bank dam on Slovak territory .44

4. THE CONSEQUENCES OF POLITICAL CHANGES IN 1989— 1996

"~ 27. The period from the end of 1989 to the beginning of 1990 was
characterised in both countries by fundamental political changes. The transition
from an authoritarian to a democratic political system based upon public
participation, accountability and transparency in decision-making diverted the
attention of the two countries from the dispute for some months. However, the new
Hungarian Government took a clear stand with regard to the Project from the
beginning. The first freely elected Government declared that the GabCikovo-
Nagymaros Project was a mistake and initiated negotiations to remedy the
situation and to share the damages with Czechoslovakia.4? .

28.  In spite of some comment to the contrary,3 Czechoslovakia did not take
the same stand, insisting on the unaltered coitinuation of the Project with
unspecified and separate “ecological guarantees”. Nothing seemed to have
changed. Slovakia expresses this in the following way:

“..it Is important to observe that the changes in the Governments of both
countries had little material effect on the 1991 negotiations or on th€
development of the dispute. Czechoslovakia maintained the same
position regarding the G/N Project both before and after the chauﬁe in its
Government...”¥

Slovakia ignores the magnitude of political change in the period between 1988 and
1991, It may have been true that this change did not affect the approach of
Czechoslovakia during the negotiations; it certainly affected that of Hungary.

43 Sce HM, paras §.30-5.105; HC-M, paras 1.42-1.171; HR, Annexes, vol 3, annex 10,
44 HCM, para 2.95. Sec HR, para2 21, '
45 HM, para 3.110.

46 president Havel called the Project a “totalitarian, gigomanizc monument which is against
nature”™: HC-M, Introduction, para [6.

47 SC-M, para 5.56.
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29. Slovakia fails to compare the nature of change n the two countries. With
regard to Hungary, the political changes appeared as a gradual process, while in
Czechoslovakia a more or less abrupt change in regime took place. The process
started in Hungary as early as 1988, with the dismissal of the Communist Party's
leader Janos Kadar in May and the designation of the reformer Miklos Németh as
Prime Minister in November. Like other major events in the history of nations,
these changes did not take the shape of an uninterrupted, continuous process. This
process was shaped by the struggle of various political forces, including those of
the opposition. It is unrealistic to expect completely consistent behaviour on the
part of transitional regimes such as the Németh Government 43 Nevertheless, the
decision on the suspension of work on the Nagymaros sector in May 1989 — ie.,
before the elections — represented the real turning point n Hungarian policy, now
taking into account the environmental concerns which were being publicly and
privately expressed and refinguishing the old party Iine. This is why, after the
first free elections, the changes in the Hungarian Government had little material
affect on the Hungarian position. :

30.  Having deplored Hungarian behaviour for its allegedly inconsistent policy,
Slovakia criticises it for what seems to be a consistent policy. It suggests that
since 1ts decision on the suspension of work, Hungary has been pursuing a
unilateral, uncompromising, rigid policy.*> Hungary has already responded to this
allegation.’® It is interesting to note that at the same time Slovakia finds the
Czechoslovak unilateral, uncompromising, rigid policy laudable, aithough from the
very beginning both the Prague and the Bratislava Governments threatened — and
later implemented — Variant C. In a surprisingly frank adxmssxon Slovakia stated,
regarding the Hungarian policy, the following:

“But here an obstacle existed for Hungary: for Czechoslovakia had made
it plain that it was not prepared to abandon the G/N Project and had
mentioned that 1t might be forced to seek a provisional solution if
Hungary peérsisted in its course in violation of the 1977 Treaty.™”!

5. THE INITIAL DIFFERENCE AS TO THIRD PARTY INVOLVEMENT

31 Hungary continued to seek a solution of the dispute by further scientific
research. Hungary corisidered it wise “to set up joint expert groups and jointly
chose non-partisan experts in order to assist decision-making” m the resolution of

48 Sec SC-M, para 5.536, noic 89,

49 Sec esp SC-M, paras 5.62, 5.65.

59 MM, paras 3.74-3.186; HC-M, paras 2.01-2.106.

8¢, para 5.65. ’
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the dispute 3 At the same time Czechoslovakia applied for a PHARE fund grant ™
in October 1990 to finance a programme on “Surface Water and Ground Water
Model of Danubian Lowland between Bratislava and Komérno”, admitting tife-
inadequacy of existing research and information. The original aim of the’

programune was to examine the environmental consequences of the hydropower
scheme in the Gab&tkovo sector?? . According to the application, ant international
team would work as an “independent” group but 1t would act wnder the auspicesof
the Comenius University in Bratislava.® After having submitted this application
to Brussels, Czechoslovakia invited Hungary to participate in the programme.55

32. Hungary refused to participate for two reasons: {irst, because 1t thought
that the expert group could not work mdependently of Slovak authorities, and,
second, because it was not interested merely in finding an answer to the question

of iow 16 solve some of the technical-environmental problems, to be generated by
the hydropower scheme. The issue for Hungary was whether the operation of the' -
Project would have harmmful ecological effects and what the consequences might be .

— whether in terms of quantification or even termination of the Project.7

33. On these grounds Slovakia argued that Hungary had been hostile r0wards
the involvement of the EC.58 But participating in the PHARE programme would
nol have meant the involvement of the EC itself. The group would have consisted
of Slovak, Hungarian and other independent experts.®® There was no provision
for EC involvement in the resolution of the dispute.®? The PHARE scheme was a

32 HM, para 3.113.

33 The PHARE application itself was titled “Surface Water and Ground Water Model of Danubian
Lowland between Bratislava and Komémo: Ecological Model of Water Resources and
Manapement, 25 October 1990 (HC-M, Annexes, vol 3, annex 43). It siressed that “filhe
strategic position of the 'Zitny Ostrov’ region and the new large hydropower scheme under
completion, require a thorough and complex study of & proper imipacl assessment model.”

54 HC-M, para 2.61.

5% The Czechoslovak invitation to participate in the PHARE Programme was handed over to

Hungary on 26 Oclober 1990 {(HC-M, Annexes, vol 3, annex 49; SM, annex 82}). According to
Slovakia, Czechoslovakia applied for PHARE funds in Cetober [99¢ {SM, para 8.51). Bungary
believes that the Crechoslovak application to the PHARE Project was made before the formal
invitation 1o Hungary was issued. Hungary reguested this information from the PHARE office
it Brussels, but was told it was confidential.

56 -p permanent optimization and management model is to be developed by this project™ see

HC-M, para 2.63. '
57 HM, para 3.113; HC-M, paras 2.59-2.63. I
5% SM, paras 4.63-4.68, 4.69.
3% HC-M, para 2.62.
50 HC-M, para 2.53.
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funding scheme and nothing more. Hungary has never been informed about the
outcome of the research. '

34, In fact, the idea of EC involvement had been raised first by Hungary. In
December 1990 the Hungarian Prime Minister agreed with an EC Commissioner
that experts of the Community would assist the two countries in the resolution of
their dispute. The Prime Mmuster informed his counterpart concerning the
agreement, but the Czechoslovak Prime Minister did not take up the idea.?!

35. In the meantime, beginning in 1989 Hungary began to pick up indications
about Czechoslovak intentions to implement Variant C. In September 1990
Hungary lrearned about a preliminary lst of seven “alternatives”, mcluding the one
which was later to become Variaut C.82 Some months following, in January 1991,
the Slovak Govermmuent approved further progress in the construction of Variant
C.%3 At a bilateral meeting in February Slovak experts confirmed this report.6® It
has subsequently transpired that throughout this period the mmplementation of
Variant C was wel] underway.®’

6. UNSUCCESSFUL INTERGOVERNMENTAL NEGOTIATIONS IN 1391

36. The first three high-level intergovernmental negotiations took place I
199166 Hungary attempted to convince Czechoslovakia that the ecological risks
of the operation of the Project wouid be very high and proposed the termination of
the [977 Treaty by mutual consent. Hungary was ready fo compensale
Czechoslovakia for its losses.®” Czechoslovakia was unwilling to consider this
proposal: instead, it stressed its aim of continuing construction work according to

6l HC-M, para 2.65.

62 HM, para 3.123.

63 HC-M, para 2.96.

64 M. para 3.122.

43 See HR, paras 2.18-2.43.

%6 HM. paras 3.121-3.145,

67 1M, paras 3.125-3.133 Slovakia asseris that the Hungarian Memorial contradicts the draft

agrecment on the suspension of wuork which was handed over at the meeting and annexed 1o the
femorial {SC-M, para 53.73). This 15 not ftue. Both the Hunganian Memonial and the related
Amncx refer 1o the same thing: @ agreement to suspend construction both within and puiside
the framework of the Project. 1.e., including the constrgetion of Varan! € and the cventual
resigration of the Nagymaros sitc (HM, Annexes. vol 4, annex 48). There is no way of.
interpreting the same annexed draft to suggest that Hungary admitted as early as May 1989 an
intention 10 abandon the Nagwvinaros sector completely. The Németh Government suspended
work at that iime merely because it saw the ecological risks of the operation of the Project and
wanied {0 conduct further scientific investigations.
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the original plans. Hungary proposed at least to suspend the construction until the
end of 1993, in order to provide encugh time for experts to undertake joint
research to assess the ecological impacts of the Project. Czechoslovakia refused
this proposal as well, saying that “Hungary had produced no scientific evidence to
establish the need for such a suspension”.®  Slovakia has described in its
Memorial the Hungarian materials submitted as “science fiction”.¢?

37. According to Slovakia, at the first meeting Hungary offered nothing new to
Czechoslovakia, because a previous, April 1991 Resolution of the Parliament had
tied the hands of the Hungarian Government.”® The Resolution of Parliament
empowered the Government to commence intergovernmental negotiations with
Czechoslovakia in order to reach an agreement on the termination of the 1977
Treaty’ . In connection with the third meeting Slovakia again complained about
the narrow mandate of the Hungarian Govermment.?2  The hands of the
Government were not tied by the Resolution, because such resolutions provide
only guidelines and do not have the force of ldéw. Thus the Government was by no
means a victim of a Parliament's narrow-minded policy. At the same time the
Czechoslovak Government had a free hand to refuse any proposal on joint research
recommended by Hungary and anything else which might lead to the abandonment
of the Project. Whatever Hungary did during the coming months, Czechoslovakia
was determined to put the Gab¢ikovo sector unilaterally into operation by 1992 at
.the latest. This has now been confirmed by internal Slovak documents.”3

38. Hungary learned of the Czechoslovak decision to construct Variant C
‘ before the Resolution of the Parliament was passed and before the first meeting of
the two delegations was held.” Furthermore, Czechoslovakia antounced during

68 SM, para 4.68. f
5 SM, para 4 68. '

N scm. para 3.71. The Resclution was passed on 16 April 1991 {see HM, para 3.121}.

71 The Paurliament naturally could not determine the outcome of thos¢ negotiations.  Any

amendment of the 1977 Treaty would have been the result of the investigations 1o be tompleted
during the suspension of consiruction prior (o September 1993, This was an alternative
proposal formally handed 1o the Czechoslovak Party in Apnil [991 (HM, Annexes, vol 4, annex
48). The Czechoslovak Party may have subsequently approved this proposal, thus the
Parliament did not order the final cessation of work. but found “necessary the continual

- suspension of works aimed at the completion of the barrage systemt” {HM, Annexes. vol 4,
annex 154, at 3168). .

72 SC-M, para 5.85. ;

73 Sec HR, paras 2.18-2.43.

M See e.g., Leiter from Miklos Kiralv, Head of Sccrctariat of the Hungarian Minister Without®

Partfoiio, to [van Lexa. Head of Secrelarial of the President of the Slovak Republic. 23 March
1991(HM, Annexcs, vol 4, annex 46), inquiring about the implementation of Vanant €
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the second meeting and confirmed before the third meeting that it had commenced
construction of Variant C.7%  The continuity in Czechoslovakia's conduct from
August 1989, if not earlier, is striking. In retrospect, one cannot avoid the
conclusion that the [991 negotiations were for Czechoslovakia a matter of form.
[ts position had already been determined. Either Hungary would co-operate with
completing the Original Project, although with limited and “specified and
espoused environmental guarantees” or Czechoslovakia would build Variant €.
The assertion that the Czechoslovak decision to build Variant C was not taken
until July 1991 is wholly unsupported by the evidence.7®

39, Slovakia asserts that during the 1991 intergovernmental negotiations
Hungary had rejected any EC assistance.”” Czechoslovakia proposed at the
second meeting to set up a trilateral expert Committee with EC participation but
refused to suspend construction work either on the Original Project, or on Variant
C.’® Hungary was, indeed, against the proposal because it did not consider it
meaningful to conduct “impartial” scientific investigations on the impact of the
Project while the bulldozers on the Slovak side were at work full-time. Some
months later, at the third meeting in December (99!, Hungary declared that the
Committee- could begin work if, within ten days, Czechoslovakia informed
Hungary that no unilateral work towards the implementation of Variant C would
be carried out on the Stovak side until June 1992, Otherwise Hungary would be
compelled to take necessary measures, which could inglude the termination of the
1977 Treaty.”

44. According to Slovakia this judgeittenr was “without substance”, and the
“audacity” of the Hungarian “ultimatum™ was. “stunuing” 80  Explaining this
statement Slovakia added that construction work on Variant C—

“was carried out solely on Czechoslovak territory and mmvolved only its
funds. This work had no practical effect whatsoever on the flow of the
river and..in no way prejudiced any findings that the [trilateral]
Committee might make...”8!

announced by the Czechoslovak delegate al the March meeting of the Boundary Walers
Commission.

- 5 HC-M, para 252,

76 See R, paras 2.18-2.43.
77 §C-M, para 5.75.

78 1M, paras 3.143-3.149.
7 HMm, para 3.145.

3 sC -M, para 5.87.

81 scam, para 5.88.
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41.  The Slovak Prime Minister pledged in a letter of December 1991 “not to
carry out any work in the riverbed of the Danube up to July 1992782
Consequently, the work on Variant C would not be mreversible; Czechoslovakia
could stop it at any moment. “At worst, [the work on Variant C] might ultimately
have resulted in a waste of money and work by Czechoslovakia®™, as Slovakia put
1.3 However, even given the increased speed of the works, Variant C could not
have been implemented before July 1992, so the Czechoslovak pledge was lacking
in substance. By now, Czechoslovakia had adopted a further decision on 12
December (991 “to put the Gablikovo part into operation and to complete its
construction on the [Slovak] territory” 8% Accordingly, the construction work
continued. That is why Hungary came at that time toiits conclusion — subsequently
proved correct by events. :

42. For further explanation Slovakia quotes the Czechostovak Prime Minister's
letter of January 1992, which stated: '

“Provided these conclusions and results Of...Inor‘Litoring the test operation
of the Gabg¢ikovo part confirm that negative ecological effects exceed its
benefits, the Czechoslovak side is prepared to stop work on the
provisiona! solution and continue the construction {onfy} upon mutual
agreement,” ¥ i
However, the word “only” is missing from the -Czech original, which suggests
quite a different interpretation.

43. Hungary interpreted this letter as expressing merely the willingness of
Czechoslovakia to go back to the Original Project, affer Variant C had been put
into operation; on the basis of Slovak documents now available, this was the
cotrect inferpretation.®  As pointed out in the Hungarian Memorial:

“Czechoslovakia was unwilling to suspend construction of Variant C and
would put intg operation the Gabélkovo Barrage by all meass,
independently of the work of the Joint Expert Committee.”87

According to Slovakia, “tlits was the most perverse reading of the letter”, proving
again that Hungary had not been negotiating in good faith.®® Hungary maintains

82 Letter from the Slovak Prime Minister 1o the Hungarfan Prime Minister, 18 December (991,
S, Annex 99.

8 SC-M, paa 3.88.

8 See Leuer fiom the Crechoslovak Prime Minister to the Hungarian Prime Minister, 23 January
1992; SM, Annex [02.

85 sCam, para 5.94 {emphasis added). For comparison, see SM, Annex 102
8 See HR, Annexes, vol 3, annex 65

87 HM, para 3.151.




21%

that 1ts reading 1s correct. The means by which “the test operation of the
Gabcikovo part” was to be carried out, at that time, was the completion of Variant

C.

44, In a further communication between the two states, Czechoslovakia
repeatedly rejected the Hungarian request for suspension. This brought the
Hungarfan Parliament 1o its Resolution in March 1992. The Parliament, on the
grounds that the continued construction and operation of the Project would result
in serious ecological and economic damage, and that Czechoslovakia had decided
unilaterally to divert the Danube, authorised the Governnient to terminate the 1977
Treaty 8 Accordingly, again after further high level communication aimed at
finding a mutually acceptable compromise??, the Government terminated the 1977
Treaty in May 199231 By this time implementation of Variant C was virtually
complete.

7. FURTHER DIFFERENCES OVER EC INVOLVEMENT

45. As pointed out above,%2 Hungary was the first to raise the possibility of EC
mvolvement in the resolution of the dispute. After the unsuccessful negotiations
Hungary turned again to the European Community, requesting the assistance of the
organisation.”  In response, the EC declared its willingness to assist the two
Parties in the resolution of the dispute and informed them of its readiness to chair a
trilateral Committee of experts under the condition that, among others, “each
Government would not take any steps, while the Commitiee is at work, which
would prejudice possible actions to be undertaken...”%4

46. The construction of Variant C was a direct breach of that EC condition.
The Slovak Memorial failed to refer to this condition. The Slovak Counter-
Memorial, unable to ignore 1t, seeks to modify its meaning. Slovakia quotes an
April [992 letter of the Czechoslovak Prime Minister, which said” that “[tJhe
Government of the CSFR..Is interested in the creation of [the trilateral]
Committee without preconditions”? Hungary interpreted this in the following

88 gCM, para 5.93.

8% HM, para 3.157.

9% HM, para 3.161.

®1 HM, para 3.165.

92 SeeHR, paras 2.36-2.98.
$3 HM, para 3.156. .
% HM, para 3.138.

~2
LA

SC-M, para 5.98.
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way: “The words 'without preconditions’ meant that Czechoslovakia would not
comply either with the Hungarian or the EC conditions”.% Slovakia calls the -
Hungarian interpretation of the letter “mcomprehensible”™ and “clearly
nousense”. %7

47. In fact, both the Hungarian Government and the EC Commission talked
about the same thing: not proceeding with the construction of Variant C. Hungary
was perfectly willing to waive its condition, provided the EC conditions were
complied with. Czechoslovakia would comply with neither. Nevertheless,
Slovakia asserts that “Czechoslovakia was both willing and able to meet this EC
condition”. 8 As evidence, Slovakia refers to a draft joint letter to the European
Communities prepared by Czechoslovakia which included the following statement:

“The results of the assessment of the Committee as such will not have any
impact on the amendment or termination of obligations arising from the
1977 Treaty..”%

Having studied the text, Hungary came to the conclusion that whatever the
trilateral Committee recommended to the parties with regard to the environmental
impacts of the Project, Czechoslovakia would accept only ore outcome of the
investigations: the commencement of the operation of the Gab¢ikovo-Nagymaros
Barrage System. 190 '

48. At the same time Czechoslovakia tried to create the impression that it was
ready to enter into substantive negotiations with Hungary and to accept the
involvement of the European Community. Slovakia refers to a mysterious Vienna
meeting in May 1992, “the first trilateral talks that were convened, buf not held, m
Vienna”, even though “the two sides were very close to reaching an
agreement”.'90 [u fact, the EC ambassadors to Budapest and Prague suggested
holding a meeting in Vienma. However, Czechoslovakia again refused the
suspension of any work on Variant C. Hungary “did not fail to attend the

96 HM, para 3.160. The Hungarian condition was that Czechoslovakia should suspend all
construction work.

97 SC-M, pwra 3.98.
9B SCM, para 3.100.

9% Draft joint letier to the Vice-President of the EC Commission Frans Andriessen. Attached to the
Letter from the Czechoslovak Prime Minister te the Huhigarfan Prime Minister; SM, Annex
1G8.

Thus there was no rcason to sign the drafl letier, even though it said that Czechoslovakia
“underiakes, as a gesture of good will, not 1o dam the riverbed on iis levritory before October
31, 1992..." The question was not when the actual diversion would occur but whether work on
Variant € would continue. The Czechoslovak letter made ne concession whaisoever on ihis
point.

101 SM, para 4.86 {cmphasis added).

100
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meeting”, as Slovakia suggests;!%2 because of the disagreement no such meeting
was ever “convened” in Vienna.!03 .

49, Hungary also twice proposed bringing the whole dispute before the
International Court in August 1992.194  I[nitially the proposal received no answer.
For a second time, In August 1992, Czechoslovakia rejected the proposal. “It was
possibly through politeness that [Czechoslovakia] did net categorise Hungary's
new tactic as deliberately dilatory”, states the Slovak Memorial,'%* taking into
account the fact that “time has become an extremely important factor”.19® It is no
comcidence that by this time the putting into operation of the first phase of Variant
C was imminent.

8. THEFINAL STAGE: DIVERSION OF THE DANUBE

50.  In the Autumn of 1992 work on Variant C was accelerated. According to
press reports, about two thousand people were working in the area day and night,
in three shifts, with five hundred trucks delivering stones and gravel for the closure
of the river.!%7 Thus, as a last attempt, Hungary agreed to the setting up of a
trilateral Committee, even if Czechoslovakia did not suspend work on Variant C.
The first trilateral meeting took place in Brussels on 21-22 October 1992, The
parties decided to set up a trilateral Commuittee and determined its mandate. The
next day, 23 October, the diversion commenced. 108

51. The EC convened a high level trilatera] meeting some days after the
diversion. The Parties reached agreement on some aspects of the dispute and
signed Agreed Minutes. This stated, #nfer alia, that...

“all works on Variant C...wil] be stopped at a date specified by the EC
Commission... [Czechoslovakia] undertakes to guarantee to maintain the
whole [not less than $5%] traditional quantity of water into the whole old

102 5C-M, para 5.109.

103 HC-M. paras 2.71-2.72.
104 HC-M, paras 2. 84-2.88.
183 gMm, para 4.37.

106 1 etter from Crechoslovak Prime Minister J Strasky to Hungawan Prime Minister | Antall; 2

Ociober 1992; HM. Annexes, vol 4, annex 99.
W07 4M, para 3.182.
108 Wi, para 3.186.



222

Danube river-bed...and to refrain {rom operating the [Gablikovo] power
plant...”19% ‘ :

Neither the first nor the second obligation was ever observed. !0 Slovakia now
argues that “the commitment...was intended to relate to a very short period”, ie.,
for three days only, and that “this issue was rendered irrelevant shortly
afterwards™ 1! Slovakia does not explain the reasons for the unusually short life-
span of the Agreed Minutes, neither in its Memorial nor in ts Counter-Memorial.
In fact, over the following years. a mere 20% of the original water discharge was
let into the old riverbed, and the planned construction of Variant C was
accomplished by 1994. ‘

192 Known as the “London Agreement” {HM, Annexes, vol 3, annex 31). 5% water discharge
appeared as a footnote in the Agreement.

UG see HC-M, paras 2.78-2.83.

.

T S, paras 4.99. 4.162.
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