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A. SCIENTIFIC REBUTTAL 





CHAPTER 1 

INTRODUCTION 

The Scieur& Evnluariovr anrrexed to the Hungai-iarr Connter-MernoriaI, cIearIy 
estabiished rhe backgrorr~~d to rlie diçpnre, ideritified the scient i fic issites i ~ r  voIvedf 
tlieir interrelatioiiships and coinplexity, aiid presented scientific studies and data to 
suppoi-t its coiiteiitions. Tt demoiisti+a~ed the cornplexity of the scientific questions 
aiid coiicernç. It çlîowed as a iieceççaiy corollary, that awarenesç of tlie processes 
involved is iiot complete but is affected as new methods and data become available 
and as new staiiciards becoiae applicable. Although nrariy of die original concerns 
expsessed Iiave now been confirmed by recent research, tlier-e nevertfieIess rernain 
uiiresolved issues. Only the passage of tirrre wi I I  reveaI the full extent of the risk 
and damage to rhe asea and its environnient. 

What is certain is tliat the area eiicompassed and threateiied by the Original Project 
aiid now by Variant C is a region of high aesthetic value containing a landscape 
rich in liistorical and ecological significance. It does contain a rare aiid eiidaiigered 

' .  wetland ecosystem rich in biological diversity. It dues house tlie most extensive 
s uriderground watei- reserves in Central Europe and, in tlie region below 

Nagyrnar-os, i i  is a major sbui-ce of water for Hungary's capital ciry. 

This Scie~iific Relruiiaj is intended to surn1-narise tlie Hungariaii pwit ion aird 
develop pi-evibusiy stated co~rtentions by mai-sIraIIing new data arid r-esearch. It wiII 
also analyse and examine Slovak studies and offer, wliei-e necessary, a detaiIed 
rebuttal of Slovak assertions and arguments. 

Ttie structure of tbis rebuttal reflects the saiige of scientific coiicerns. 

Chaprer. 2 deaIs witli the generaI evidentia1 concenis raiseci by tlie BIovak 
Mernoihial and Courites-MeinoriaI and cIarifies cenain points tliat were 
rnisunderstood or misi-epresented by SIovakia. 

Chapter 3 explores and develops issues of rives hydraulics and rnorphology, flood 
protection and iiavigation. 

Chapter 4 considers surface aiid groundwater hydrology, and, in particutar, the 
impact of the Origiilal Pi-oject aiid Variant C on surface water-flow, water quality 
alid groiiiidwater recharge. It srates the agreed and actuaI discharges i~rto the OId 
Danube and seepage canal. The subsequen t groundwafer IeveIs Iiave been 
simuIated and where necessary erroneous SIqvak dara corrected. TIre cornpIex 
surface warer-groundwaki- interactioiis and the effects of &natation are also 
discussed, especially with respect to groundwater quaiity. 



Chois>reu 5 psese~~ts a syiiopsis of issues reIated ro flora, fauna, biodiversify and rhe 
significance of the area for nature conseIvancy. The ptitentiaI effecrs of peak 
operatiori modes as considered iri the Original Projecr are gresenred, based on 
inreriiatio~lal resea1,cIi. The actual and futui-e impact of Variant C on t11ese values is 
seitiforced and emphasised through new researcli aiid data. 

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

Chupier 7 evaIuates the effecf iveness of "rernedia1" or "mit igating" rneasures and 
their impact on groundwater, r11e wetIand ecosysrein, for-estry, fishery and 
agriculture. It cIarifies the debate and uses models to simuIate the effects of 
proposed ineasures, that is, tlie i-egulatioii of tlie Old Daiiube and the supply of 
water in the side branches. 1 

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

Monirciring and resear-ch of the Prqject's wide range of coiisequerrces wiII continue 
to fake place arrd the damage tu the environ~~~ent caused by Variant C assessed. I t  
is however- appropriate that here is repeated the final paragraph of tire Introducriori 
to the Scieniific Evaluario~i: 

"The abundance of issues and data on the one Iiand and the lack of 
knowledge and information in certain fields on the other leaves a great 
deal of unceitaiilty over the extent to whicli tlie environinent wilt be 
affected in the short and long term by the Project, and whetller or no1 
rhese changes carr be considered acceptabIe." 

There is now growing eyidence thaf they ca~rnot be considered acceptable. 





that this resei~oir ... will continue to be s good source of aquifer recharge".3 The 
exreiisive scientific evidence prese~~ted in rhe Scieviljfic EvaluarioiP slro~vç this is 
not the case. 

Where supportinp documentation is referenced, tliere is an entirety inappropriate 
assessinent 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. 
Furthes, the first two were catnmisçiorred by the proponelits of the Original Praject 
and inforn~atiori %vas prirnariIy, if not exclusively, amilable to them from tlrose 
organisations. Suc11 brief overviews are in no sense a substirure for irr-deprh 
research, and Ilone of tliose çtudies picked up relevant evidence of water quality 
problems available within Hungary, or relevaiit iiiternational experience. The EC 
reports fully relied on the data and information provided by the two partilers. The 
EC experts made a valuable contribution despite Slovakia7s rejection of tliëir 
recomrnendations as a political "compromise.. .and iinrelated tu any scicntific 
jusrificariorr".~ NevertheIess rhe reports submitted cannot be regxded as scientific 
strrdies bas4 o ~ i  independent field meaçuremenrs, simuIat ions or in-depth arialysis 
of data. 

Siovakia also criticises as unscientific the work of well-reputed organisatiotis, 
including the WWF and Equipe Cousteau. In fact, any counter scientific opinion is 
attacked as unscientific. Thus the Ecologia reports (Marc11 and May, 1989) andthe 
Hardi report (September, 19891, botli highly reputable, are "not scientific repoi-ts 
prepared by experts".6 This caIi be contrastai with SIovakia's exrensive trçe of 
articles prepared by a popnlar journalist, based on material provided by Slovakia7 
fo support their own case, or by the extensive use of newspaper cutringsAs." 

2.3 FArLURE TO PRODUCE RELEVANT STUDIES OR DATA 

Slovakia fias corisistentty maintained that an extensive programme of 
eiivironmental studies has been underiaken under the title "Biopr-oject". I t  is rnost 
distrrrbing thal these strrdies Iiave not beerr niade available for evaIrratjon, despite 

SC-M: para 7.52. 

Scient$c Evaltration, HC-M, VOI 2: chap 3.4-3.5. 

SC-M: para 7.06. 

SC-M, para 7.28. 

SM! vol 2: annex 221 SM: vol 3, annex 34; SC-M, Annexes, vol 2: aniiexes 12, 13, 33, 34, 35, 
42,49. 
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repeated forma1 requests? It slio~ild aIso be r~oted tl~at wfiese supporting studies 
rvere made avaiIabIe to the Cour? concerning soiIs [albeit i r i  tlie origina1 SIovak 
a~-rd witIiout transIat ions), tliese studies cIearIy de~rro~~strate  that the SIovak 
çcie~itists shase Hu~~garian coficerns reIated to the compIexity of the issues, tlie 
need for fuithes evaluation and the Iack of information on remediai ~neasur-es.Io 

A ~riajor SIovak asgurnerrt for bui Iding tlie barrage systetn was-the aIIeged Iowering 
of tlie riverbed. I I Hungaq presented evideiice rlrat the degradation of the riverbed 
was causd  by ovaidredging. I SIovakia faiIs to present accurate data wlriclr 
WOU-ld aIlow i~rvestigation of rlie cause of the srrbstanria1 Ioweri~ig of the riverbed 
arou~rd BratisIava. 

2.4 LACK OF SCIENTIFIC UNDERSTANDMG 

Frequently, Slovakia rnakes co~nrnents wIr iclr i IIustrate a faiIure to  appseciate the 
basic scient i fic issrres. A few il1ust1-ations can be presnted. 

For exampIe, the SIovak Cou~iter-Mernoria1 I attemptç tu reIate the surface water 
quaIily issues of the Gabeikovo-Nagyrnaros Project to hydroeiectric power pIants 
on the Darlube i11 Austria and Ger~nany. This negIects the fact that irrrporta~rt 
differences exist witli respect to the river- wate~. quariiy (partikuIarIy nutrient Ioad) 
and operating co~idit ioris which are dorniriant irifluences on eutrophication 
processeç. Such a staternent couId 11or be supgorted by a coInpetent water quaIity 
specialist. - 

WitIl respect to groundwate~. quality issues, SIovakia frequeritly refers to short- 
tesrn obseivatioris in an atternpt to de~no~istrate that long-term effects wiII riot 
occur.. This shows a lack of awareness of the basic rrature of groundwater quality 
respoiises. A fundamenta1 charxcteristic of alrnost al1 groundwater quaIity 
psobIerns iç that rhey occur on a Iorrg-term time-scale. The rnovernerrt of stable 
isotopes was discusçed in the Hungariarr Cor~~~ter-MernoriaI14 and cleariy 
demonstrates that migration of no~r-reacrive srrbsta~~ces occurs on a ti~ne-scale of 
decades. The iriternationa1 exgei-ience of groundwater quaIity degradation15 aiso 

HC-M. Annexes, voI 3: anIrcxes 17: 24 and 30; see also HR, hnexcs ,  voI 3: anIrCses I I  and 
18. 

I o  Discusscd in detail in Chapter 6.1 belor\,; sce also HR, Annexes, vu1 3, annex 7. 

I SM, paras 2.83-2.86, 5. I O  and 5.26: SC-M, paras. 7.8 I,7.103 and 7.123. 

I 2  Scicn~lfjc Evol~iafion, HC-M. vol 2, chap 2; see aIso Chapter 3. I of this Rcbr~naI. 

I 3  SC-M, para 7.3 1. 

I 4  Scwn~fiErnIuniion,HC-M.vol2,chap3.4.1. 

' j SciczriifIc Evulutrfio~r, HGM, voI 2, chap 3.5.2.1. 



confir~i~s tirat advcrse effects nray rake years to appear. ShorT-ter~n observations 
have very Iimited releva~ice i ~ r  this context. 

The Slavak urideisranding of errvir-onmentai issues in ge~reral is Iacking scienrific 
basis. It is stated that "environmenta1 issircs were carefuIfy studied"l"and a Iong 
Iist of stndies is preserited under the title "Water quaIiiy, Biology, Protectio~r of 
Nature, Territorial P1a1i" conrprisirrg studies of surface and gi-oundwater quaIiry, 
agriculture, forestry and technical içnres.l7 III addition, 99 studies are  nen nt ioned 
ielated ta "water quaIis arid environmenta1 i s~r res" .~~  But in fact, a11nost a11 
studies consider abioric aspects of the environme~~t or econo~nic issues of foresr 
product ivity and agriculture. Biotic aspects of wetland ecoIogy, i~rcluding the 
functioning of tlie exist ing Danube wetIand ecosystem, were 1101 pmperIy 
addresscd . 

SIovakia also freque~itly refers to rno~~itoring as if r11is is sufficient in itself to / 

resoIvk adverse effects. However, it is weII know~r in the area of grou~idwater 
studies, to take just one example, that i-ernediation is a technicaIIy extremeIy 
di fficult, costly, Iong-term process wIr iclr may not be reaIisticaIIy achievable. Ar 

osanime, the stage that adverse effects I-11ay be picked up by a ~rro~ritoring pro, 
irreversibIe har~rr Inay Iiave already occurred. 

A fina1 exarnpIe concerns the very nature of risk assessrnelit.. TIre cornplex 
prob~e~ns associated with the Project car onIy be assessed subject tu high IeveIs of 
uncertainty. It is esserrtial that this is recognised in Environmental 11apact 
Assessrnent and associard prqect evaIuation. Yet the SIovak Counfer-Mernoria1 
considers tlris esserrtiar uncertainty tb be a possibie weakness.19 This disprays a 
Iack of basic understanding of the character of environmenta1 impact assessrnent. 

SIovakia's Me~noriaI and Counter-MenroriaI rrrisr-epresent the science presented by 
Hrr~iga~y ori numerous occasions. A few exarnpres iIIustrate this: 

In its pleadings, Hungary states that tlie i~npaacts of Variant C may be Iess tiran they 
wouId have been under tlre 1977 Barrage Sysrem i ~ r  a nrrrnber of respects, arrd 
explains wIry tlris lnay be the case.20 TIreii it states that in uther respects the 

I fi SC-M, para 4.0 1. 

I 7  SM: Annexes, vol 3, anncx 23. 

I8 SC-M. para 4.0'5. 

I 9  SC-M. para 7.66. 

20 HM.pam5.108. 



i~rlpacr may be inoi-e severe and gives a iinrnber- of precise reasons.2 I For SIovakia 
this text is "noticeably iii-icei-tairt irr tone" and produces ''COII No effort is 
visible to discuss the issues raised. 

Misquotation is also used. For instance, wliere Hungary states that, for 
grorindwater in tlie Middle Szigetkoz, "the subsidence is  0-1 metre", tliis is 
descsibed by SSlovakia as "a decrease of jrrsf 0.5 

A~iotIrer approacli is  ro ainibute views to Hungary wliiclr ca~i~rot be jtrstified o n  the 
exridence preseiited. For exampie, in the SIovak Counter-MemoriaI, it is suggested 
that Hurrgary ii; againsi dams in ge~reml: "In orher ivords, it srrggests, dams are 
geiierally riot to be f a v ~ u t - e d . " ~ ~  This is mosr definitely  rot Hurrgasy's position, 
wliicli is specific iii its coiicerns to tlie proposed Cab& kovo-Nagmaros Project 
and the relevant reaclies of tlie Danube, with their associated specific 
environmental conditions. 

With respect to tlie Beclitel, HQI, and EC reports, at least, selective use of 
quotations is niade whiclr distorts the overaII sense of tlie docu~nents in several 
importanr respects. For exampIe, in the SIovak Mernoria1 a quotatian from the 
Beclitel repot.1 states that "tire Ii~~dr.oiogic regirne of fie projecl area has been 
thororrglr iy studied aiid potentialiy signi ficanr impacts have beett iderrtified by 
VIZITERV and associared experts".25 

This gives a misleading iinpi+ession of confidetice. Bechtel iii fact raises many 
importatit aspects of the project which have been inadequately treated. Soine of tlie 
most far reaciiing criticisms refer to biological a ~ p e c t s , ~ ~ u t  these in turn affect 
the eiitire conception of the Project and its operatiilg modes. 

TIws Beclitel stares rhat "potent ial impacts to bioIogica1 and archaeoIogica1 
resources rnay be significant, and glanned mitigations may not be snfficient tu 
reduce i~npacts to ari iirsig~iificant IeveI".17 hck of bioIogicaI data means tl~at 
appropriate rnaiiagernent strategies for sur-face and groundwater caritrot be defined, 
and "conflicts rnay be present witli protecting biological resources". TIiey state 
tliat "[tlhe recoi~irncnded studies foi water quality aiid biology rnay result in 
identification of the need to modify tlie project's operatioilal strategies", and that 

21 HM.para5.109. 

22 SC-M, p3i.a 8.01. 

23 SC-M, pan 8.23. 

24 SC-M: para 7.29. 

25 SM' para 2.3 1 .  

2u Scc HC-M, para 1.31 et seq. 

27 ttC-M, Anneses, vol 4 (part I), annex I at p 15. 



"[aldditional fiow releases ro tlre otd Da~iube River channe1 and side-arms may be 
necessary" as weI1 as "[rn]odified peaki~~g sc l red~Ies"~~aI  though "unt il more 
biologica1 basdine condit ions are estabIished, th is  canriot be clearly 
deter~n ine~i ' ' .~~  

Specific commerits by Beciltel relating to the need for more detailed study of 
surface and groundwater conditioiis iiiclude tlie following: 

"Potential problems that we believe require additioiial studies to quantify 
impacts ... are tlie water quality and watei level fluctuations dowiisti-eam of 
the Gabcikovo barragehX3O 

"DetaiIed studies of crirical areas in Szigetkoz shouid be conducted .... The 
hydr-ogeoIogic cliaracteristics of a specific area wiII most IikeIy diffe~. 
from the homogeneous, isciropic corrditio~rs assigned in the arralog 
rnodelirrg çrudies ...."31 

"Exploration and installation of moiiitoring wells should be carried out in 
tliose areas whece seepage is possible, and where previous studies have 
not been a d e q ~ a t e . " ~ ~  

W itli respect to "the sensitive wildlife area near Asvanyraro", a detailed biological 
study is needed, to be foIIowed by more detaiIed hydi-ological studies before an 
assessrnent can be made: 

"If adverse effects are arit icipafed, it is recorn~rierided tIiat water ieveIç 
and water quaiiiy be cloçely rnonitored for ar Ieast I ~ e a r . . . . " ~ ~  

"Modeling is needed to assess the possibility of reduced DO in the two 
i+eserv~irs ....7'34 

Witli respect to groundwater: 

"Another 10- 15 sites should be selected for long-terin rnea~nrements".~~ 

28 Ibid, p 15-16. 

29 Ibid, p 13. 

30 Ibid, p 17. 

31 Ibid, p 18. 

32 Ibid, p 19. 

33 Ibid, p 20. 

f4 Ibid? p 27. 

i5 Ibid! p 29. 



"Gsound water qnaIity san.rpIing and quaIity aiiaIysis shou Id be conductéd 
montir Iy for 2 year-s to eçtabIisIr base1 ine conditions. Vertical sampIing of 
a feiv deep weIIs sfrouid aIso be co~idr~cted." 

"Grourrd watei- IeveI data sl-rould be coIIected at a11 biorogica1 monitoring 
stations to monitor habitat charrges. Strea~rr gaugirig a11d wates qualiry 
data s1rould be coIIected at se~~s i t ive  wa1e1-fowI Iocations ...."36 

These examples illustrate BechteI's- awar.eness tIiar signi ficanr deficiencies existed 
in the knowIedge of surface arrd groundwater conditions, and tIiat severaI years of 
furtlrei detaiIed strrdies we1.e required, integrating bioIogicaI and hydrologicrrl 
aspects, for an appropriate project evaluatiorr . "Due tu ?Ire variable database, 
quanti ficatiori o f  significaiit irnpactç to I.righ, medium, and Iow is not possibIe."3' 
But contsast this with Slovakia's state~nent tlrat "t1ie IrydroIogic regirne of the 
p~+oject area Ilad been thoronghly studied". 

Few studies wei-e ever pr-eserrted by SIovakia, but some undermine their own 
credibiIity by plainly distoi-iing their owIr firidi~rgç i r i  tfie concIuçion. For instance a 
study on fisIr repo~zed irr detaiI the substantial changes expected in the composition 
of the fish fauna in the upper reservoir and states tliat tlris wouId eIi1ni1iate tlre 
necessis of a fisIr paçs at GabCikovo or Dunakiliti (because no migratory fish 
couId Iive in or pass the reservoir). Neverrheleçç it concIndeç "[n]o great changes 
wiII occur in the çpecieç of ichthyofauna of the reservoir as co~npared to tfie main 
river f l ~ w ' ' . ~ ~  

2.6 E m ~ o u s  DATA 

PossibIy the most important aspect of scientific credibiIity is honesty in the 
reporti~ig of data. 

Slovakia prescrits erroneous data of the situation in Kungav, as, for example, in 
rep~.esenting Iiiçto~+icaI changes to gmundwater I e ~ e I s . ~ ~  The subsraritia1 
inaccuracies in this diagram are analysed in Chnyier 4.4.1, below. 

A further example is the misrepreserrtation of groundwater changes in Hungary 
assoc iated with side-am recharge.4o The cursent data are presented, and the 
di fferences discussed, in Choper 4.4 1, beIow. 

J 

36 Ibid, p 30. 

37 Ibid.p33. 

38 SC-M, Annexes, vol 2, annex 25. 

39 SC-My ilIus CM-S. 

40 SC-M, ilIus CM-13. ' 



TI-re "bott le-neck argument" in 1-ravigation was backed by the stateIr1enr rl~at "irr 
Jure 1993, the Danube waterIeve1 around Nagynraros dropped t o  58 cnr; I-liaking 
navigation quite imp~ssible".~ ] It is trrre that tlie gauge reading was 68 an on the 
1 7 Inne 1993, but this reading corsespo~rds to a watei. Ievel stiII 78 cm above the 
navigatio~iaI Io\v-fiow IeveI agrred to by tlre Danube Co1111niçsio11.~~ 

It cal1 be concIuded tliat SIovakia has undern~i~~ed its credibiliv with respect to 
data prew-rted and supporting argu~rrents, dernonstrating a Iack of a basic 
urrderstanding of the compIex scientific issues whicli u~idei-lie the case. 

41 SC-M, para 8.43. 

42 Morcovcr. the IeveI onIy ieent bclorv 98 cm in rhe period 16- 18 Jnnc: on June I fi the gauge read 
100 cIn and on Junc 13 i t  reacl 176 cm. This sirongly suggcsrs rhat the \vater was re~ainrd in the 
Cunovo Reservo~r for rcIease on June 18 10 aid tIrc passage of a sea-going vesscI. For delail:, 
see Chapler 3, fn 79. 





because in the reçervoirs the rise of water IeveIs wotild comperrsate foi- the drop of 
the river-bed. 111 flris respect riverbed degradatioii is cIoseIy related to trie project 
plans. 

Rebuttal of Slovak Assertions 

Tlie Slovak depiction of the Danube riverbed degradation ignores its maiii cause, 
i.e., gravel dredging from the river channel for industrial purposes. I I I  place of this, 
the lowering of the r-iverbed, especiaIIy around Bratislava, is attr.ibrrred ro 
increased flow velocities tfirough river tr-ai~ii~ig, i-educed IeveIs of sediment srrpply 
froni npsrrearn due to Gerrnan and Ausfrian dams, and navigationa1 dr-edging.l In 
most starenlents tlre degradation of tlie riverbed is rnerely artr-ibuted IO er~s ion .~  

As a matter of fact, the gravel volume extracted for industrial purposes by far 
exceeded the dredgiiig 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 (rkin 1708) were 2.5 million m3 for industrial purposes, 
compared to 0.4 million rn3 for- river training and nav iga t i~n .~  TIre maxiinum 
annual dredging quotas for 11avigarionaI dredgi~ig never exceeded 0.8 miIIion m3 in 
th is  reachg - far Iess than the SIovak asserf ion of 4 million 1n3.'o Unlike Huagary, 
SIovakia never presented hII data on dredging activities. I 

There i s  iio doubt that most of the missing sedirnent in tlie riverbed was reinoved 
by dredging and not by erosion and that industrial gravel mining exceeded by far 
the dredgiiig of ford sections for navigational requirements. 

SM' pmas 1. I S. 1.42 and 1.57 

These average volumes are calculated from Table 2 1 ,  Scientijic Evaluaiion. HC-M, vol 2; they 
are covering different tirne spans for different river reachcs, Le., the yeais 1969-1 99 1 (Rai ka- 
Gonyu), 1965- 199 I (Gonyu-KomArorn) and 1970-1 988 (Komhrom-IpoIy mouth). 

See Scientijîc Evaluatioui, HC-M, vol 2, Fig 2.1. 

'O SM. para 1 42, fn 22; this volume mi411 itpresent ~ h t  total arnorinr of dredging i~iclrrding 
indusriral grave1 mining on tfie 30 km Danube reacir in SIauakia. 

* ' Hrlngary ha prcsented exact dredging records to ~ h e  Coun in various docurnenrs. Le., ScieniiJic 
Evni~rarion, HC-M, vol 2: chap 2 and vu1 4 (part 1 ), annex 6;  these data are based on deiailed 
annual dredging records for each river km, which are available in the protocols of the Boundary 
Waters Commission for the entire HungarianlSlovak Danube reach, and should be available for 
the Slovak reach as ivell. Dredging data which were actually presented by Slovakia, c g . ,  in the 
Report GabLikovo-IIJIVF - the pros and cons by Prof. Mucha (SC-M, vol 2, annex 24) do not 
allow conclusions on the dredging activities on the Slovak reach. It \vas only mentioned that 
grave1 excavation \vas s~opped in 1984 exc~ptfnt- navrga~ionnl dredgtng. 
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3.1 -2 IMPACTS OF THE OR~GMAL PROJECT 

TIie area affecnd by the coiistructio~r a11d operation of the Gabcikovo-Nagymaros 
Systein would comprise ' the Dunaki liti-HruSov Reservoir, the Daliu be mach 

a between the Duiiakiliti weir (i-kin 1842) and the coiijuiiction with the tailrace canal 
at rkm 181 1 ,  the Sziçetkoz floodplaiiî witli tlie side branch system, tlie impoutided 
Danube reach from rkm 1 8 1 1 io the Nagyinaros barrage at rkm 169G ("Nagyinaros 
Reservoir.") and the railwafer section dorvnstreanr of Nagyrnaros witlr rlre hvo 
Danube bicinclres around Szentendle Island arid further downsrrearn as far as the 
morp~rological impacts of tlie operat i011 of Nagyrnaros couId be anricipated. 

The consttuctioii and eçpecially tlie planned operation of the GabCikovo- 
Nagyinaros Sy stem would have affected the di fferent project parts as suminarised 
i ~ i  Table 3.1. 

Auscrian research projects concerning the impacts of peak operation on the aquatic 
fauna have demonstiated both the detrimental effect of tlie sudden pulse release 
when starti11g peak operation and the sudden flow reduction at the elid of peaking. 
According to these iiivestigationç made on 6-7tIi order çtreams the cha~rges in the 
cornpositio~r of the bed sediments a~rd high suspetided Ioads during peaki~rg restrlr 
in a sevei-e Ioss of biomass and biodiversity. 

l 2  For dctails see ScientiJic Evaluatior~, HC-M, vol 2: chap 2.3 and vol 4 (part 1): annex 6. 

l 3  Table 4 of H Nesernann and O Moog QuantiJcritioi~ of rlie environnientai inzpacls of the 
planned Gnbëikoi:o-Nagyi~laros projeci. Forecnst o f f k e  efects on bentliic invertebra[es bared 
on on uncl&~is aJihe Airstrtlirz Danulie: Vienna, 1895 (Izereit~afler Nesernann and Moog, 1995): 
HR, Anneses. vol 3: annex 4. 
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l4 For a iiioi-e detaiied analysiç of tlic anticipaied impacts, sec Scientific Evulriatinn: tlC-M: vol 2: 
chap 2.3. 

l 5  Thc natural average flow of the Danube at Bratislava 'is 2.025 m3/si according to tlie Joint 
Contractual I'lan 50 m'fs wcrc to be ieleased in thc Old Danube Troiii March to Novembci-. arid 
secpngc \valei- of only 15.9 ~ n %  w s  regardeci iu bc sufficienr for rhe supyly of the OId Dariiibe 
fronr Dccciiibei io Februaiy: 200 iri'ls 5rOer.e to be releascd during the g m r ~ r g  season irr case of 
necessity (though no specificatiorrs for t l~ is  \vert uutliiicd). 

l6 SC-M: pal-a 7.71; tlie detrimcnial effccts of ?lie lowering of the rivcrbed were obvicius aftzr 
industrial drcdging in this i-eacli had tliieaiened bank-filtered well systcms. For tliis icason 
grave1 iiiining h a  been prohihiiçd in this rcach sinçe 1980. 

~ f ~ d ~ e  

Location 
Dunakiliii- 
HniSov 
Reseivoir 
Old 
Dmubc 

8 

Szige1k6z 
FloodpIain 
Nagymaros 
Reservoir 

Downsrreanr 
Nâgyrnaros 
Reach 

3.1: S~rfi?iliarl; ofirruiphoiogicn~ krpacrs ofihe GrtbPikoi:o-~\Ing~~~~to~~~.s -!+veirt 

Impacts 
. Destructioti of al1 side braiicli systems: islands and moi-pholo_gical t'eaiurçs of the active 

Iloodplain on both sides o f  the Danubc frorn Dunahiliti (rhn 1842) to I31-aiisla\:a (rkni 1865) 
deposition of appinx. 90 %of  ihç bedload and 77 % o f  the suspendcd load 
betiuccii rkm 18 1 1 and i b n  I X 17 dredçing would haire bcen carried oui to adnpl !lie 
riwrbrti ro rfic Iower tevel ofthe doii~nstream reach (ithich nas  to he diedged) 
due to rhe toial irtcrrtion of the bedload i ~ r  IIic reservoir, the dcpxdatio? of the i ivrrbed 
pi'evioiisly caused b>y esccssice dredging r\-ouId cmtiniic: 
thc dominant r~sidual dischnrge15 of f;O ni3/s rwuId lcad tcr rhe characterisric habitat 
stnicturcs of a loi\,-flow bçd. but oiice or twice a p a r  suddcn flood releases ivould dcstroy 
most of the neivly dcveloped habitats, especially on the banks of tlie loi\:+flo~v riverbed 
q c t a t i o n  i\,ould rapidly movc irito the formel, riverbed, and regular maintçiiancc would be 
needed to ensure the flood discharge capacity of the channel 
daily pcak opeixlion ~ o u I d  reverse the dircciian of the ffoiv rrp 10 rkm 1823 and associarcd 
rvaier le4 fluc~uaiioiis ii~oilld endmpei iht. slabiliry of the bmLs 
colmaiarion of sidc br;üicIrcs is Iikely, especiaIIy corisidering the eiru~sagcd cascade sysisrn 
rvith 12 cross dykes on the Hungasian sidc 
the impoundment iiould dioiw t\vo dozcn islands covered ivitli valuable ivetland forcsts 
dredging betiueen the conjunction iviih the poiver canal at rkm 18 1 1 'and Gonyü (rkm 1791) 
{vas plaiincd in order ro increase the cnerg. head at Gabtikovo poner station with , 
suhsequent destruction of fluvial habitats and lowvcring of adjaceiit groundwater Ievels 
daily watcr level fluciuations by pcak operation would aniotrnt io 4.5 m in ttrc iail~ace cana1 
and sri11 2 5 m at ttre rnoulfi of the ~osoGi Dairube ( r h  1393.3) leadirrg Io dail? floiv 
reversa1 for niarry kiIomeires in rributarics 
fIorv vclclorities rvouId r ray accordirigIy each &y. froin 0.3 ro 1 5 nr/s in the middle of' 
the rearh 
almost tlic c~itii-c Danube rzacli ~vould suffcr h m  erosion ivliicli ii ivas hoped to stop by 
natuial m o u r i n g ;  near Nagyrnaros and dong  the banks fii~c ~~dir i ients  ivould accumulate 
rapid daily waiei- level fiuctuations would endanger the stahilii!. cif'tlic baiiks and prevent 
any gronTh of  vegetation 

= fluvial habirats rvouId suffei froni dail? fiuctua~ions of flaws irsr11tin in unfawtinble living 
conditions for the aquatic faiiria (see annev 4. \,oI 3) 
acco~ding to rhe Joint ContnctuaI Plan dr.edgin9 of the tailwater was to i~rcrease the 
hYdrarllic hwd availablc for.cncrgy prodncrionK 
th& cnvisaged operatioii of Nagymaros included a rc~nnrkable prak operation toivai-ds the 
free-flo\iming Danube scction downstrzam of tlic bailaye; ihis could rcsult in funher 
degrdatioii of thc bcd in the long tçrin 
tlie effects on tlic aquatic fauna ivould bc sirnilar to tlie oncs in tlie bfaprnaroç Rcçcrvoir 



Rebuttal of Slovak Assertions 

The Slovak Meinorial and Couilter-Meinorial are silent about most of the 
environrneiital irrlpacts addressed above. The conseqr~ences of peak operation i n  
pa~ricrilar are har-dIy ~r-reririoned or even de11 ied: as  illustrated i11 tlie Scienrlfic 
Er>aluarioui,I7 the watei. Ievels iii the Nagyrnaros headtvates section wonld Vary 
mrich iiioi-e than the orle merFe cIairned by Slovakia.ls lt is eveIr deriied thar the 
Nagyinaros powei. station would be operated at a peaking mode: " ... its F\lagymaros 
step] discharge inio tlîe rivei-bed below would never vary ...".19 Or it is stated that 

. "The plaiitied opei.atioil of the project will i ~ o t  significaiitly alter tlie flow 
characteristics or hydrology of the river downstieam of Nagy~iiaros".~~ Actually 
the erivisaged operatiori of Nagymaips at Iow-flow periods wouId rearlt i r i  daiIy 
discfrarge fluctuations from 1,000 m'ls to more tIian 2,000 rn'ls with sribsequent 
daily flncruariorrs of flow veIociries and warer. levels far beyond Budapest .2i 

Tlie eiivisaged peak operatioii of the GabEikovo-Nagymaios Systein not only 
eiidai~gers the stability of river baiiks, dykes aiid tlie bed itself, it also dainages 
fluvial habitats by ever chailging flow velocities and flaw directioiis i i i  tributaries 
and rhe Iower ieach of the 01d Danube. The magnitude of the envisaged peak 
operatiori is trn~~~atched in Iar-ge Errropean ~ - i v e r s . ~ ~  

Acco~ding to tlie SIovak Mernoria1 and Cotrnfer-Mernoi-iaI, potenrial ei.osion 
probleins of the Old Danube i-iveibed çhould be haiidled witli Ble coristrrrction of 
"underwater weir~".2~ lt is iiot clear what kind of a construction i s  meatit by thiç. 
Foi-tificatioii of ford sectioiis witb rip-rap would stabilise particulai- sections, but 
not prevent the'possible degradation of long rivet. reaches betweeii. Higher weirs, 
oIr tlie other Band, would creare a sequerice of imporrndments in the Old Dariube 
wif II rvel I known detrimeiita1 irrrpacts on the aquaric ecosy 

SciciziiJic Ew/ir#f~on. 1-IC-M. vo 1 2, Fig 2.5. 

SM. para 2.54. 

SM. para 2.3G. 

SC-M, para 7.72. 

HC-M: Annexes, vol 4 (paiz 1): annex 6' chap 5 . 5 ,  at thc Budapcst gauge. daily watei l c v ~ l  
fluctuations ivould be about 2 m. 

Neirhei the Iiarragc sysiçiiis ai  the Uppcr Danube nor al the Rhine are opeiatcd at siiiiilar peak 
opei,atiatr   no des (sce 1-IC-M. paix 4 .Z 1 1). 

SM: pata 2 86. SC-M: pata 7.44. Ille issue of '-undciiiaiei weirs-- i s  addressed in more dctail III 

Chaptcr 7. bcIorv. 

Sce Scieiîtijic Evaliia&ioiî~ HC-M, vol 2, chaps 2.5 and 4.6. 



In any case, tfrere is no I-eason to assurne that the "I-iver banks wouId develop rnore 
natr1raI Iy ... and Iarei-al ei-osio~r WOU Id start. once rnore"F5 fha t  "the correct 
iinple~neatat ion of tlie GM Project \vas ro Iead ... to a posif ive irnpr~vernerit">~ or 
even tliat ".. . tlie original braided nature of the river can tiow be recreated.. .".27 

Stdmmary of the Scienrific Posirion2a 

The impact aiea of Variant C with respect to river rnorphology comprises the 
Cunovo Reservoir, tlie Old Danube (iiicludiiig the side braiiclies) and a certaiii 
rivei- reach dowiistream of tlie conjunction with the power cailal. 

The morpl-rological impacts of [Ire construction and operation of Variant C are 
simi Ia1- ~o the oiies ariticipated for the Original Project.29 The upper reservoir is 
srnaIler, but big enongh to retain the same amount of bedIoad as predicted above. 
The Ieirgth of the abandolied riverbed i s  longer by 9 km, and tlie base discharge 
released in the Old Danube has varied between 200 and 350 rn3/ç since tlie 
diversion of tlie Tlie medium flood immediately after the closure of the 
Danube in November 1992 eroded about 2-3 million m3 of sediment below ttie 
floodplain rueir ai Ct~novo;~ '  rlris Irrass of sediments is expected to tie transported 
down €Ire ciianneI interniitte~~tly with rach release of Iarger floods.j2 Between rkm 
1508 and 1800 riew ford sections have deveIoped since the commencement of 
operatio11 of Variant C .  

The "oversized" riverbed wi I l  eveiltually be covered with woody vegetation 
outside the wetted perimeter, and tlie beginning of tliis process can now be 

SC-M: para 7.104 

SC-M, para 7.22. 

SC-M: para 7.28. 

For details see HC-M. Srienf$c Evoli~nrton. vol 2, chap 2 4 and Atincxes. ru1 4 (part 1): 
anIicx 6. 

HydroIogical implicaiiom are discussed in Chapter 4 of This Kebuttal. 

See HK: Arinexcs, vol 3 :  annex 1 .  

EC-Hungaty-Slovak Republic, Working Group of Monitoring and Watci Management Experts 
foi tlie GabEikovo Systems of Locks, Daru Report, Budapest, Nov 2: 1993; HM, vol 5 (part 2): 
annex 18 at p 698. 

The piesentIy consr~ucred rveii at rk~n 1843 wiII prevent arry bcdload fram passing downstream. 





"011 a long ter111 basis, Iiowever, a inore dy~larnic appsoach rnay be 
rrecessary. The officia1 proposal to buiId Iow weirs in the old Danube is in 
tl-ris respect aIso very static a11d onIy of so1-1te use 011 a shoi-t term basis. 
The flow co~rditions ivill be seriousiy alter-ed. 

TIie aIternative is to recreate 11atusaI rnorphoiogical elemei~ts. Taking off 
some of the existing trainiltg structures may induce Iateral crosion arrd 
widening of the existirtg cl~ar~nel of the Old Da~rube. Of course, a 
dyna~nic deveIoprnent of suc11 a channe1 is possibIe onIy if per-iodicaIIy 
bed forming flows of tlre ordcr of about 3000 rn'ls are senr iriro tllis reach. 

. . 
... t1ie duratibn curve [of the discharge] Ilas to r-eflect the originaI 
conditioris witlr some short duratio11 bed forn~ing floods arrd higher base 
flow in summer, wlrich cari be compensated by Iower flowç in wirrtei. On 
rI~e whoIe, tIre'1rew rives wilI be sorne sort of a mode1 of tire originaI river 
arrd thus not be ide~iticat tu 

The actual release of water in'the Old Danube at Cunovo silice the darn~ning does 
not reflect Dr. Jaggi's suggestio~is. FIood fIows wn-e orrIy sl~ared above the 
discllarge capacity of tlie turbines at GabCikovo, so tRat in 1994, just one flood 
Rotv with Iess tlran 2,000 m3/s waç discharged in10 tlie oId riveibed4I It is 
iIrteiestirrg neverthelesç to r-ead that "SIovrtkia is i1-r fu1I agreement witb the views 
expresçed i1-r DI: Jaeggi's paper".4z TIiat agreement iç Irot r-eflected in the discharge 
regirnes under SIovak corrtr-01. 

The asçei-tion tltat coIrnatation of the side bra~iches or niaifi river-bed prevet~ting 
groundwater recIrarge wouId IIor ~ c c u r ~ ~  is not suppo~.ted by evidence. ActuaIIy 
there is Ira simrr1atioli rrtetl-rod available co prodrrce -rdiabIe for-ecasts of 
col~natation effects in 1tatura1 river channeIs or everi in side brarrcli s y s t e ~ a s . ~ ~  

41 Compa1.e floorv charts in aIiiicx 1 (IIR: Annexes. voI 3) 

42 SC-M.para8.03. 

33 SC-M. para.; 7.4 1-7-44, 8.26; in this respect tlic citaiion of the EL 1-epoi?s csrnot he ~aken as 
çvidence; althougfr Hr~ i iga iy  IrighIy acknotr.Iedges tlic i n r k  done thc EC experts, i i  must be 
~roted ihar tliese repoits cannot he regai-<Id as rndependent sc-ieiitifrc studies since the? fuI1y 
1-eIicd oi i  [lie dalabase niade awiIable ly ihe IWO Parlics. 

44 For. fuiiher detiti15 011 colrnaiatian see Clraptci. 4.5, heIorv 





Z 1 

3.2 FLOOD PROTECTION 

3.2.1 FLOOD PROTECTION IN THE URIGINAI, RWJECT 

Surnmary of the ScienfiJic PosiliorzJj 

As fas as flood protectioir is coiicerned, there was - and iç - no ~reed for the GM 
Project. The Ievees aIorrg Ille Szigetkoz had been seinfosced tu rneet the 
1.equire1nents of the 100-yeai. design flood wirlr sufficient freeboard to comp1y witlr 
international staridards. ActrraIIy, larges floodç occurr.ed in 1970, 1974, 1975, 
198 1 ,  1985 and 1 99 1 4t wirhout cauçi~rg ~najoi damage. As ide fso~rr the flood 
dist~.ibutio~r between the Danube and the bypass ca11a1, few benefits for rhe 
Hungasian side caIr be forr~rd.~? Downstscam of Gonyii soIne works have to be 
co~r-rpleted to reach the same IeveI of çecurity. I r i  tlris reach the SIovak Ievees were 
raised to a hig11er IeveI accor.ding to the Original Project plans afier. Hrrngary had 
suspended ~vorks at Nagyrnaros. 

In tlie past rnany floods in this  rcgion were caused by so-caIIed ice jam, i.e., a 
barrier of accurnulated ice floes bIocking tlre clrarinet. Due IO river reguIatiori the 
danger of .ice flood5 was' corisidei-abIy reduced. With the coristrucriori of a large 
s e s e ~ ~ o i r  - only riecessary for peak enesgy productio~r - a soIid ice cover is IikeIy 
to develop nlost wi~~rers, increasi~rg tlre risk of ice j a n ~ s  at its uppei- e~rd or at the 
weir gates. The safe rclease of broken ice is possibly the nmst diffrcuIt task i ~ i  
seservoir ~ p e r a t i o r r . ~ ~  

RecaIIing the catastrophic floods of 1954 arid 1965, Siovakia suggests that the 
region was Ieft witllour adequate flood proaction measuses since t11at tirne." In 
additio~r, it is clairned, that "...tsaditionaI metlrods of flood co11tro1 wei-e 

45 For more details see HC-M. Scierrrijic Evnlunliun, voI 2. chaps 2.2.4. 2.3.3 alid Annexes, voI 4 
(pait 1 ), anlicx 9. 

46 SM. para 1.2 1. 

47 I I  sIiwId aIso be noted ithat ~ h e  addition31 disclixge cnpacity of The hypass canal Icads IO Irighcr 
discirar-gcs arid flood stagcs bclorv Ihe conjunction wilh the OId Dri~rube a1 esireme flood 
eyenrs, as srated belom. 

48 Sce Scieni@ EvniriaIion. HC-M. voI 2. chap 2.3.3 foi operational procedures for the purposc 
of arloidsng rcc jaiirs. 

49 SM. pnras 1.30- 1.34 and SC-$4, para 7.1 19. 



insufficient i ~ r  tl~is region of tlre ~ a r i r ~ b e " . ~ ~  It is also srated that "...tire Project can 
substaritia1Iy fower the costs foi. flood p~otection".~' 

Ir is riot clear, what the new approacli wouId be witli regard to flood protection 
rneasures. TIre GIN Syste1-11 wouId aIIow "dissipation of flood waters in the 
Da~rube and its branches instead of the nrere ciranrieIling of the flood downçrseam 
to the rrext prublern a ~ e a " . ~ ~  This is by no I - I I ~ ~ I I ~ ,  Iiowever, a new approach. The 
active floodpIaiii iriside the dykes has aIways served as a rratur-a1 çtorage space, 
thuç Ieadi~rg ta çignificant!y Iowei. flood discharges at Nagyrnaros and Budapest 
than at Bratislava.53 By contras[ the power cana1 ivourd be able ro r~ansjnir up to 
5,200 m31s wirhout dissipatirrg this flood volume in the f l o ~ d p I a i n . ~ ~  

i 
Dow~rstrea~n of the corrjurtction with the power canaI, exiçring dykes Irad tu be 
ipinforced foi the construction of the Nagivinams Reservoir - with methods which 
Iiad been successfuiIy applied iir tlre Szigetkoz region before 1977. So, par? of 
tiiese costs couId be accounted for by,the Project. 

It is rnentioned severaI limes that fIoodpIairr forests were intended 10 be cleared 
aIoirg a 250 rn wide çtrip of the uppei- Danube reacli beIow BratisIava iri order tu 
Iower flood stages in the ~ i f y . ~ ~  According to tlie discharge rating curves of rhe 
river gauge at BmtisIava, flood Ievels, as weII as Iow-flow IeveIs, sank 
çonsiderably over the Iast 30 par.5, aug~rieriting the Ievel of flood ~ e c u r & y . ~ ~  111 

lidditio~r, such a measure would have increased flood stages dohnstrearn of the 
clearing which wouId have unfavor~rabIy affected both countries. 

Flood protection was iiievitably of the GabEikovo-Nagyrnaros Project sirice 
several structures worrld have served both purposes - the production Lf energy and 
flood corrtwI. 011 top of this, the constructio~i and operatio~i of the Gabeikovo- 
Nagyrnaros Systern created new flood hazards, cg., pote11tia1 rupture of high 
errrbank1-~~ents, faiIrri-e of gateç at flood discharges and increased danger of ice 

SM, para 1.34. 

5' SC-M, pars 7.1 19, fn 1 SB. 

52 SM: para 2.80 

j3 The 100-year flood was caIcuIated to be 1O:SOO 1n3/s a1 BratisIava and onIy 8,700 m3/s at 
Nagyirraros. despite an increase in drainage area (Screnfijic Evuharion. HC-M. vu1 2: chap 
3.2.1). 

54 SC-M, para 8.07; Hu~rgary açhrowIedges the benetits of the bypass carral in teilns of flood 
pro~ection for the Szigetkoz, but tire Gabf ikovo-Nagyrnaros Pqjea lvas never ihe onIy solution 
to address friture flooding problems; local accumuIation of sediment in rhe main channe1 cor11d 
have been managed by precise maintenailcc di-edgi~rg, IrydroIogicaI changes in flood conditions 
have alxrrays been accounted for by re-euaIuating desig~r flood IeveIs. 

j5 SM. par 2.109, SC-M. paras 7.27 {fn 37) and 7.87 (fn 128). 



deveIop~nerit in the reservoirs with the potenria1 bIocking of flows. So, there were 
good reasons to i~rclude aspects of flood prorectio~~ in tfie Treav. NevertlreIess, 
flood pl-otectio11 has never been the prirnary facror foi- iile i-eaIisation of the 
Project. 

SIovakia is sire111 about rhese additioria1 risks and 011 Iy taIks about bencfits irr ter~ris 
of flood securiry - benefits wlricll conld Irave been g a i ~ ~ e d  without tire GabCikovo- 
Nagy~~~aros  Systern. A IO#-year flaod IeveI waç agreed to by botfi conntl-ies for 
1rorma1 risks of flooding; a Iiiglier- flood protection IeveI -?as Ilecessau to cove~' 
additiona1 risks caused by the e~rvisaged structures of the Project. 

3 2.2 FLOOD PROTECTION WITH VARIANT C 

Summary of the Scienrific Pusiriun" 

The irrcu111pIete state of conçrruction of Variant C caIIed "Phase 1'; faIIs behind the 
mutually agreed safety standards of the OriginaI Prqject. Neither tire 1 OU-year 
fi ood rior the 1,000-yeas flood can be discrrasged by the structures at the same Ievel 
of safety previouçly adopted. 1111mediateIy aftei tlre ciosure of The Danube, tlre 
Cu~rovo weis courd riot even safely haiidie tlie flood discharge for wIiich it was 
designeci. TIre ntediiim flood in Novernbtr, 1992 (of wl~ich ohy 2,120 had to 
be reIeased at Cunovo, cornparecl to the 100-year desig~i flood of 10,600 m3k) 
caused co~rsiderable darnage i r i  the downstreanr channeI, on the floodpIairi, in the 
çide arms arid at tlre structure itseIf, dernonstratirrg that Variant C couId ~tot  safely' 
Iia~~dIe extrerne floods Iike the O I I ~ S  i11 1954, 1965 arid 199 1. The danger of 
u~rcontsoIIed .fioodi~-rg - possibIy overtopping the rese~~loir  dyke - imposes an 
additioria1 flooding risk on Hungaty. 

The state of constructio~i of Variant C, Phase 1, does iiot aIIow the same 
procedures of ice selease as agreed to in the OrigiriaI PI-ojecl; thiç was indicated by 
ict problerns in J ~ I I U ~ I - y  1 993. Thel-cfo1-e, SIovakia u~iiIateraII~ accepted a 
s i g ~ ~ i  frcant ly higlrer- risk of unco~itrolIed flood discharge. 

ObviousIy SIovakia Iras aba~~doned t he 1nrrtua1Iy adopted safety sta11da1.d~ for the 
flood discharge of the OrigirraI Psoject . jVn the originaI desig~r, a certai~r 
discharge capacily was kept as a resene. With rhe commencement of operation 
witli Varian1 C not yet con~p!ete, an additiona1 risk of unco~rt~+oIled flooding \vas 

37 Fur derai15 see Scicnrglic i-vfihra~ion: HC-Pdji. vol 2.  chap 74.4. and vu1 4 (part I), anncs 9. 

58 ScicnrQîc Evul~ia!ropi: HC-M, vu1 2; Table 2 j. 



unilateraliy accegted by SIovakia (and impoçed on Hungary). The rota1 discllarge 
capacity of "Phase 1'' \vas giveir as 12,7 15 I-II~/S "once [the structure was] frrIIy 
~ornplded ' ' .~~ III otlier- rvords, even this pal-tiaI capacity was not avai IabIe by tire 
tirne of tlie cIosuse of the Da~iube at currovo. Assu~rring tlre same safety standard 
as adoptecl for the Original Projecl, tlae {completed) structures of Variant C (Plrase 
1) only Irad a 83% discharge capacity for the 100- aiid 1,000-year desig11 fl0ods,6~ 
not to me-ntio~r tire i ~ r a b i f i ~  of discharging the 100-year flood witlrout tlre bypasç 
canal. 

TIrer-e waç no reason at al1 to build Variarit C for- tlie purpose of flaod pr~tectior~. 
"Antiquatcd dykes" alorig tlie Danube on SIovak terri tory, wIr iclr protecc rhree 
vil Iages betrveeli rlle Da~iube and [Ire poiver carial, couId Irave beui reinforced by 
SIovakia ivithout co~rstrrrctirig Currovo.~I The SIovak dyke sy steIr1 aIong the 
Nagy111a1.o~ Reservoir has actuaIIy bee~r co~rrpIeted, and the failut-e of H u r r g a ~  to 
fuI fi1 tire di-edgi~rg betwee~~ r.krn 1 8 1 G and rkm 1 79 1 (Giiny Ü) did not dirninish the 
existi~ig IeveI of flood safetyP2 Inci-eased sedi~~ientation in this reach may weII be 
induced by the irnpIe~ne~rtation of Varia111 C itself.6: 

It iç aItogetI~er rnisIeading to state that the Stigetkoz is for the first tirne 
"safeguarded fwrn tlre tlirear of devastaring floods ...".64 TIre Szigetkot ar-ea had 
reacl~ed a 100-year ,flood protection Ievel by 1477. The incorngIete status of 
construclio~r of Variant C i n  October- 1 992 actuaIly e~i~angered the area through 
uncontroiled floodirrg. Ir i  addition, the hazard of ice floods is incr.eased by the 
construction and operatio11 of tlie Cunovo Reservoir.t5 

59 SM: para 5-48; SC-M. para 8-54. 

This is ciilculated subjecting Varinrri C 10 lire sanie safey Ievefs as adoptcd for the Origi~ral 
P~aiect: 100-year flood should leavc n 1.5 In fi-cebuai-d. use 50 % of ~ h e  turbiric 2nd lock 
cnpcity a1 GabEikovo and 75 %of the avaiIabIc disclrarge rapaciiy at Cunovo. 1000-year fiood 
shouId leauc a 0.5 In frccboni-d. ernplo? 50% of the turbine capacily arrd 100% of the loci 
capnciiy al Gabtiliovo and 75-90% of the avaiIabIc capaciry ;ri Cunovo. Gil~en rhese res1rainIs 
Variant C, Phase 1 fails tn saiisfy ille snfely requi1-ements for fiood reIcase. Sec Scienrijic 
Evaiitniion. HC-M. va1 2: chap 2.4.4 and Tubie 2.8. 

61 SM: prri 3-07. 

62 SM: p r a  5.37. 

63 SM. para 5-49; Scienifi Evalualion. HC-M, vol 2. chap 2.4.3. 

" SC-M, para 8 07 
65 Scicn~ijic Evaiicofrcin, I-iC-M. vol 2. chap 2.4.4. 
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3.3 NAVIGATION 

Platis for river ti-aitiitig to facilitate navigatioil were wotked out iii the 1960s biit 
were only pai-tially fulfilled due to tlie aiiticipated iiistallatioii of the Gabtikovo- 
Nagytnaros Systein. Iii  the Danube stretcli alotig trie eilvisaged power canal from 
rkrn 1842 to rkrri I S 16 tlie regulation was cornpleted, and onIy minor probIerns 
coiicerriirrg a shatp bend at rkni 1 8 1 4 rernairred, no1 presentirrg significa~it 
restrictions to ~ravigdrion. Between Sap (rkin 181 1 )  and Goriyü (rkm 179 1 ) 
additioiial fords appeared afier tlia opetiing of the power cai~al. Rccent 
investigatioiis by VITUKI aiid a Dutch-E1,uiigariaii consortium indicate tliat 
traditioiiat i+egulation inetliods, iiicluding sotne iiiaiiitenaiice diedgiiig, would be 
srrfficient to IIreer the reqnirerneirts of clasç V1.B. vesse15 accordi~ig to the UN 
EECICEMT classifrcat ioii ~~ste1-11 .67 

Rebutrai of Slovak Assertions 

SIovakia cIairns that the sectiori berween Bratislava atid Budapest is "die Danube's 
otiiy majorh ~+emaining riavigatio~iai bottlene~k","~ and points at tfte iircreased 
importance of tlie Danube as par-t of rhe network of navigable rivers after- the 
opeiiing of the Rhiiie-Main-Danube Canal iii 1 992.G9 

f 

Actually tliere are a tiumber of restrictions in iiavigability aloiig tlie fairway Rhine- 
Maiii-Darrube: 70 

- On the RIiine the navigational Ioiv-flow deptii is 2.1 In in the fi-ee- 
flowi~ig river reach downstream of tlre Iast barrage at Iffezlieim {rkm 
334) al1 the way to Cologiie (rkm 686), thougli with one exception: 
downstreatn of tlie mouth of the Maiil near Biiigeii (fi.om rkm 508- 

UU l'or mort: detailç see HC-M, Scieniifir Evaiitarion; voI 2. chap 2.2.3 and Annexa.  va1 4 (part 1). 
ürines 8 .  

U7 Delft Hydiaulics. Frederic R Harris: VITUKI, Dai~rrbe Ei~viroi~,iieiifol nnd A'nvigation Project. 
Feasihili(v Stridy Rajkn-Hudnpesi Stretclr B I :  Szap-lpol~v !:l.loirtlt, Oct, 1994. Commissioned by 
thc Ministry o f  Transport: Corninunication and Watcr Management (hereinaflei- Delft-Harris- 
VI'TUKI Fensibiliry Stirdv OCI 1994); thc updated final report is placed in the Library of the 
Court. 

SM: para 1.20. 

69 SM' para 1.1 1. 

70 H WosendorTei., 1992, iVarl~ica1 si;ilation of the Aitslrian Danirbe in the Ji-arireivork of tlie 
fiirir~nv RRliiirr-A4~ilii?-Da11i~b~. [ID Geiman]. 13. Seminar Landschaftswasserbaq -1'echnische 
I jn ive i~ i la t  Wien, pp 2n2-23 2 



557) there is a shaIIow rocky secrion with only a 1.9 rn Ioxv-fl ow 
d e p h  whic11 cannot be improved beyonci 2.1 m for teclinical reasons 
(the coiistructioi~ of a barrage system at this location is out of the 
question}; 

- some sections of rhe trpper Mairr above Würzburg Iiave a çurface 
widtIi of 45  In only, corresponding to a navigational widtli of 36 nt; 
behw Wii~zbur-g tIiere are sections with navigatio11aI Iow-flow depths 
of 2.5 m .allowing for a draught of 2.3 m; 

- i t i  the 72 km long Gerinan Danube section betiveen Straubing and 
Vilsl-iofen the water depth at navigational low-flow is presently 1.7 rn; 

- in the  Austrian reach tliere are forci sections in the Wachau region 
wliich were irnproved by river training ro 2.5 1-11 ~ravigationaI water 
depth; 

- between Vienila aild Bratislava the navigational low-flow depth is 
2.25 m; 

- in the Hungarian Danube below Budapest rhere are ford sectioris at 
rkrn 1548 and 1522 with 2.4-2.5 m IUUJ-flow water deptli; 

- below the Iron Gate there are ford sections $round rkrn 858 witli 2.2- 
2.4 m low-flow water depth; 

- in the lower Danube r-eadi berneen rkm 575-455 rhere are seven 
çliallow sections with Iow-flow !vater depths of 1.8-2.5 rri; 

- four- t o  five ford sections were recorded in the reach from rkm 345- 
3 17 with low-flow water deptlis of 1.6 m and 1.8-2.5 m, respectively. 

This list of navigatioilal restrictions in the fainvay Rhine-Danube demotistrates 
that the1.e will a1 ways be restrictions at cerrain rimes foi- cerfai ri ship cIasses to 
rrave1 a1orig the watenvay. TIiere is no common standard for the size of a vesse1 to 
trave1 from Easr. to West; iri facr, the Rhine as riie I-11ost important fairway in 
Europe lias a remarkable restriction in navigational low-flow depth. 

It is not denied tliat tlie section behveeti Bratislava and Budapest pi+eseiits obstacles 
to navigation, but the  GabEikovo-Nagyrnaroç System is sot arid never was the only 
feasible Iong-teirn soIutioii io resoIve navigational p r ~ b I e i n s . ~ ~  Thei-e is a 
tenderrcy in Western Europe in (~~avigarional) river regulatio~i to apply 
sopliisticated river management methods which avoid the irnpoundmeiit of free- 
flowing river sectioiis.72 Studies carried out, with international CO-operation, of 
the Danube srretcli from Sap (rkin 1 8 1 1 ) to Budapest coiitaining tlie majority of 

Co~iti-ary to rhar irnpIied in SM. paras 1.12. 1 .f 9 and 1-45 

72 E.g., on the Austrian Danube i.each beloi i~ Vienna, on the upper Rliine beloiv lffczheirn, on the 
river Elbe in Germwy; for details see HR, vol 2: Appendix S. 



the fard sectioris in rhe Ptqject asea conclude that traditional rnethads of river 
rraini~ig are feasible IO meet the reqrrirements of class V1.B. v e ~ s e l s . ~ ~  For the 
Szigetkat seach onIy two psoblenrs rernained ntisoIved i ~ i  1992 when inter~iatior-ral 
navigation was diverted to the bypass canal - a ford section near Duiiakiliti (rkm 
1842) which was caused by the Project itself, and a sharp bend at rkm 1814 wliich 
can be inaiiaged by ship t r a f f i ~ . ~ ~  

III inremational fairways it is weII accepted that ship traffic is resrricred at certain 
times of tlie year ro a certain drauglrt or. is even bIocked during extrenie Iow flow 
periods. ln the Danube reacIi berneen Vierina arrd Br-atislava, for example, 
navigatio~i was restsicted ro ~~~axi rnum 2.0 m d~+aught on 84 days per year on 
average from 1976 to 1985. In other words, an 280 days vessels with a drauglit of 
2.0 m or inore could navigate, depending on the hydrological sitiiation.75 Full 
navigation possibilities at Bratislava were possible on an average of 60% (220 
days per yeai) from 1980 to 199 1 .7"his meaiis that on more than 140 days ships 
wirh draughts smalIer thari 2.5 III couid siil1 navigate, depending on the actuaI 
Iiydi-oIogicaI situarion. On the other hand, a11 traffic was blocked on 35 
coiisecutive days in 1994 when both ship jacks ar Gabçikovo !ver-e itloperabIe due 
to accidents.77 

It i s  stated in tlie Slovak Counter-Mernorial that "in June 1993, the Danube water 
level around Nagymaros dropped to 68 cm, making commercial navigatioii quite 
irnpos~ible".~* This sounds drarnatic. Actually, the gauge reading was 58 cIn on 1 7 
June 1993, but tllere was sri11 pieniy of water for even Iarge shipç, since this gauge 
readirig corresponds to a \vater IeveI of 78 crn &ove tIie navigariona1 Ioru-flow 
IeveI agseed by tire Danube Cornrnissi~n.~~ 

73 Accoiding to the UN EECICEMT ~Iassification sysiem; DeIft-Harris-VITUKI: Feasibili<v 
S~iidy. Oct 1934. 

74 Scc Scieni* i-v~lirnfion: HC-M, il01 2. cIiap 2 2 7. 

75 13 Wbsendorfer, 1992: hfairrical situatiorj of the ditsirian Danirbe in the franleivork of the 
Juiiway Rliine-:Main-Danirbe. f In  Gerinan]: 13. Seminar LandschaAsivasserbau, Technische 
Universitat Wicn, pp 202-232. 

7G SM' para I .47. 

'' HC-M. para 3.93. 

SC-M. para 8.43 

79 The ~'Zc~-u-Ieuel.. of river gauge is arbitral-iIy fixed and does not cori-cspond to the deepesr poinr 
of the riverbedl at Nagymaros gauge the agreed navigational low-floiv level corresponds to a 
gauge reading of minus 10 cm. Even so, the reasons for this drop are interesting (on June 15: 
the reading at Nagymwos was 100 cm). 'The period Junc 16-18 was the only time when the 
gauge reading iveni helow 98 cm. The only explanation for this could be that the natural flow 
ivas retained in the Cunouo rcscrvoir in ordcr to a~c~mulatc watcr to be reteased on June 1%. 



Nobody ever iriteilded to regulate tlie eiitire Dattube below Koi~iariio to aliow ail- 
yeai. nioveineiit of large sea-goiiig vessels. Tlie decision to build large sea vessels 
at a Slovak sliipyai-d iticludes a certain risk of suitable flow conditions for delivery, 
a risk quite iiidepei~derit of the dispute over tlie GN Project.80 

The corrtention that ~~avigaf  ion of lai-ger veisels will be possibIe in the OId Danube 
in case of e1nei-~enc~8I contradicts the persistent proposa1 of consrructing 
"rr iider*water wei1.s'' \vif 11 the aim of reçtori~rg originaI grorr~rdwater Ievels. Sudi 
weiis would have to reacli a crest level of several meties above the riverbed, tlius 
preventing the passage of even sinaller ve~sels .~ '  

SC-M! paras 8.42 and 8 . 4 3  in Iunc 1?93 a large sea vesse1 n.as manoeuvred doivn the river by 
manipuIating the discharge at Gabtikovo 

I SC-M: para 8.40. 

Cf Chapler 7, hcbiv. 



CHAPTER 4 

SURFACE AND GROUNDWATER HYDROLOGY 
1 

4.1 INTRODUCTION 

Pi-ior to tlie diversioii, the elevated riverbed of tlie Danube used ro reclrar-ge the 
aquifer. This process was ieversed in October 1992 wlieii the water level in  tlie 
inaiii riverbed dropped far below the average groundwater level. Since the 
diversion, grourrdwares i-echarge in the Szigetkoz is 111ainly conti.olied by the 
infiIrratiori processes in the npper reservoir. Redrrced flow velocities Ied .to 
deposition of firie sedimerrts affecriirg the quantiqr and quality of the exfiltrat ing 
water. The envisaged groundwater recharge with a side-arin water supply sysrem i s  
not oiily govertied by tlle bed resistai-ice of the side branclieç and coiinectii~g canals 
to irifiltratioi~ (i.e., colinatatioti), but also by the transinissivity of subsurface layers 
of sediirrents and tlie water IeveI differences betwee ii11e side canals and the rnain 
riverbed. Giveii tlie expected and aIready obsei~ed piocesses, rhe poterrtia1 use of 
the Szigetkiiz aquifer is threatened by ?Ire effects or1 bath the qrranrity arid qualiry 
of tlie extractablé water. 

Tlie inajoi- soiiice of Biidapest's water supply are baiik-fi ltered wells located in the 
Danube I-eacli alongside tire Szeiitend1.e Island. TIiese would Iiave been i~npacted 
by the Original Project. Sr~bstaririal dredging was inrended in this readi i11 osder fo 
increase trie usefrd Iiead for errer-gy production ar the Nagyina~os hydroeIecric 
plaiit. This would cei-tainly be at tlie expeiise of the exploitable baiik-filtered 
water. In fact, ii-idustrial dredgitig was stopped iil tliis teach i i i  1980 for this very 
r-eason. Additional i-iskç are associated witli the cliaiigiiig patterns of erosioil and 
deposirio~r i r i  rhis  reacii caused by rhe c~rvisaged peak operatiori of Nagyrnaros. Ir 
is kiiow~r f~-orn certair-r weII fields that this can Iead to a deterioraiion of tlie quaIity 
of the extrricted water.. 

4.2 SURFACE WATER HYDROLOGY 

Accordiiig ro the agreed water balance i i i  the Joiiît Coiltractual Plan, wtiicli fixed 
al1 tvater wididi-awats from tire resenioir and the seepage canals, 50 m3!s sliould be 
reieased irr  rhe oId riverbed at DuttakiIiti frorn March to Novernber, orily 
iiici-casing to 200 m'ls iir case of rieed during the growiiig season, aird 18.9 m3/s 
seepage water fioiii undei. tlie weir was regarded as sufficieilt duiiiig trie winter 



montfis. The Hungarian side branclreç were ro receive between 17 and 34 iii31s, 
dependhg on the season and state of colmaration. Larger amoiints of water couid 
have beeil extiacted but onIy witli a reduction of tlie share of eiiergy received from 
the power plaiits. 

This warer- ba1a11ce was never cha~~ged. The aIIeged iricrease i11 discharge to a 
permanent 350 m31s for the OId Danube or a weekIy flnshing of 1,300 m31s was 
nevei- agreed betweeri the rwo parties and tliei-e is 110 indication that this "decision" 
was ever commuiiicated to Hungaty.' Tlle same is true for tlie supply of tlie 
Hungarian side-arm system; tlie discharge capacities instalted, e.g. ,  250 in31s in the 
ship lock at DtinakiIiti could onIy be used by Hui~gaiy at the coçt of ils ener-gy 
share. 

The impacts of tlie Origiiial Project oil surface water IeveIs and flow velocities 
would have been manifoIdn2 Flow velocities would have been substailtially 
reduced in backwater reaclies entailing the sediineiitation of filies, Le., i i i  the 
DunnkiIiri-Hrugov Reçe~voir, in the Iotver par of the OId Danube (rrp ta rkm 
I823), and in large parts of rhe Nagrnaros Resemoir, especiaIIy towardç the 
barrage and aloiig the baiiks. In the Dantrbe betweerr rkm 1842 and rkm 18 I 1, 
water levels would drop far beIow tlie lowest water level ever recoi-ded, thus 
discoilnecting those side-arms tliat were still permanently joined with the main 

C 

channel in pre-dam conditions. 

If is 1rrisIeading to state that "...prier tu the diversion a fuII connectiorr betweeii tire 
side-arms and tlie rnain dianne1 was acI.rieved onIy at tirnes of flooding, that is for 
no more than around 20 days per ~ e a r " , ~  or that "...regular water fluctuations 
simply did not occur due to the region's isolation froin tlie main r i ~ e i " . ~  

Despite f ie  degradation of the riverbed by excessive dredging some side-arrns 
were sti I I  perinaneritly coiinected to the main channe1 with their Iower reaches on 
about 140 days per year;j oiily the upper- etids of these side-arrns had been closed 
previously to facilitate navigation. In addition, in pre-dain conditions the wetlands 
along the Danube still experienced the full range of surface and groundwater level 

SM. para 2.59; SC-M, para 4.33: ir crrnIrot be forrnd in sny of tlic pi.oIocoIs of the Government 
PIenipotenriaries. not even as a mafter of discussion. 

For details, see Scre~it@c Evuluaiion, HC-M, vol 2, chap 2.3. 

SC-M: para 8.22. 

SC-M, para 7.99. 

j HC-M, vol 1 ,  Table 3. 



fluctuations wliich are esseiîtial foi tlie sui-vival of the biota in tlie wetland 
 habitat^.^ 

TIle erivisaged peak operation iuould have led to 1ai.ge fluctuations of both water 
IeveIs arid fl ow ve10ciries. The Iasgest range wotrld occui- in rhe tai Irace cariai, rhe 
Iower pai-t of the OId Danube alrd the upper part of the Nagyrnaros Reservoir-. 
DajIy water leve! flucttrations wouId reach rrp fo  4.5 rn at rkm 181 I f  and flow 
would be stagnant in the tailrace canal and eveii seversed in the Iower part of the 
Old Daiiube aiid Mosoni Danube at soine point in the day. In large parts of the 
Nagymaros Reservoir, daily fluctuatioi~s of flow and water levels would lead to a 
perrnanerif distur-bance of aquatic and ripariai? habitats. Siinilai- effects could be 
ubserved dowrisrrearn of Nagyrnaros wher-e peak ope~+atiori ori a srnaIler scale 
towards the fsee-flowing river sectiorr was envisaged irr the OrigirtaI Project 

Tlie Slovak Memorial and Caunter-Mernorial are sileiit about these detrimental 
impacts on tlie iiatural environment. Notably, the effects of peak operation are 
entireiy ignored, and the operation of Nagymaros on peaking 'modes is even 
denied.8 The "urrique chance" foi- the deveiopment of a "more narural" riverbed 
does riof exist fur tlre rrpper part of d ~ e  OId Danube, as was pointed oui a b o ~ e . ~  

4.2.2 VARIANT C 

The acruaI r-efease of flows i i i  the old riverbed ivas different froin the stipulated 
discharges foi- tl-le Original Project. In 1983; ari average discharge of 353 rn31s, 
iricltrding floods, \vas released at Cu~-rovo. '0 In 1994, arr average discharge of only 
2 17 rn3/s was r-ereased, includi~rg an 8-day flood 1.eIease in rhe rniddle of ApriI. 
Only between March and dune was the monthly average above 200 in31s. 
Cotnpared to 1993, the rnontlily averages wei-e about 100 m3/s lower. No increase 
was registered in 1995. 

Scicnl i f i  Evuiiralion. HC-M, vol 2 ,  chap 4.3. This also shows in the vegeiation potential 
survey, ivitli watcr-dependent vegetation communities in the Szigetkoz (I'late 3 .2 ,  below). 

l Detriinental impacts of pcak operation on the aquatic fauna are discussed in Chapter 5: below. 

SM. para 2.36; the Nagytnaro~ Kesewoir imuld cotitrnually rcIease a minitnuin hase discharge 
ai' about 1.000 m'ls. On rop of tfi is, a sudden relgasc of more ~I ian  2,000 tn3/s during a ferv 
hours \\-as envisaged in order to provide storage motn foi tlic lai-ge mrei volumes c~rtcring rhe 
Nagymaros Reservoii during encra producrion at Gabtikovo (HC-M, Annexcs, vol 4 (pan 1): 
annex 6 ,  chap 5 .5) .  

I Chapter 3.1 : above. 

HR, h n e ~ e s :  vol 3: anncx I ;  the prevailing dischagcs were about 300-350 m31s in the growing 
season and about 250-300 m'ls fro~n Augusr ro Deceniber 1993. 



The diversion of tlie Danube i r i  1932 resuIted i ~ r  an inmediate dsop of surface 
warer IeveIs and a srrbseqrre~rr drop of gsoundwarei- Ieveis associated with bank 
failures al1 alorig tIie charrr~eI. 

Flow velocities were cut in Iialf iri the old riverbed or even iiiore iii tlie lowei- part 
whicli is ii~fluenced by the backwafer of clie coiijunctioii witli the power canal. 

FIood florvs Iasted jrist a few days - onIy as long as the riatuial flood discharge 
exceeded t11e turbine capacity ar Gabeikavo. 

4.3 SURFACE WATER QUALITY 

Sunlnlary of rhe Scieiv{fic Po.cirion 

TIre issires of surface water qiialiry are discussed in deraii in the Hur~gariai~ 
Counter-Me~norial.'~ A piiinaty concerii is that issiies of surface water quality had 
beeil neglected i i i  tlie suppoi-ting studies foi tlie Original Pi.ojectl2 and, despite 
further recent studies i i i  Huiigary and Slovakia, Iiave iiot beeii fuliy explored. In 
addit ion, theçe issues are higlily cornplex, and require sophist icated rnathemarica1 
modelç ta represertt tlie interactiaii of processes, but eveIr the best rnodei 
predictiorrs are strbject to high IeveIs of urice~tainry. This n-iu'st be i-ecognised i ~ r  
assessrnents of rhe risks of envi~~oninental damage. 

Historical trends of Daniibe watei- quality sfiow di-amatic iiici-eases in 'nutrieilts.13 
Hence iiicieases in algal biorriass have occurred, and changes in tlie pliytoplankton 
populations. Siniulation results preserited iri the Hunga1-ian Counter-Meiiiorial 
sliow that buth the Original Projecf and Variant C woufd be expected to Iead to 
fui-iher- iricreases in aIgaI bio~rrass, with increased risk of severe \vater qliality 
degradario~r (tlie effecr of t11e projecr on biochemical oxygen deinand in the rives 
caii exceed tlie iinpacts of wastewatei- discliatges). Howevei-, occui-ietice of algal 
blooins i s  likely to be associated yitli particular weatliei. characteristics, and hence 
is higlily unpredictable. 

Bacterialagical quality in tire Daiiube remairis poor, wliile heavy metals are 
deiected irr warei and sedirnerits iri coricentrarions whicIi exceed Ii~r~it values. It can 
be noted tfiat tIie Iiighest poIlutanf coriceritrat ions in sediments are ass~ciated with 
tlie fine sediiilei~t fractioris, wliicli \vil1 be strongly affected by cliariging patterns of 
sedimei~tatioii as a resiilt of the Original Project aiid Valiant C. 

I Scicniijic Evoiriarioi~~ HC-M, w12? rhap 3.3. 

As noled by Somlyody ef al.. 1989: I-IC-M, Anncscs. vol 4 (pari 2).  annex 13 
l 3  Scieiaific Lvaliiation, IIC-M, vol 7, chap 3.3.  



The peak power gelleration of the Original Project would have !ed to flow reversal 
i i i  ti-ibiilaries, and lielice. for exaiilple, to poteritially severe water quality problems 
in tlie Moso~ri Daiiubc due to rvastewatcr disclrarges or stol-~nwater o\rerfiows. , 

Advei-se wate-r qnality changes in the  Mosoni Daiiube as a result of rhe ~ q r u h e ,  
diversion led to fis11 mortalities in 1993. 

With regard to sut-face water qualiiy, the SIovak Cannter-Meriiorial atte~npts to 
relate simply the GabEikovo-Nagyinat-oç Project to hydroelectric scliemes in 
Austria and Germatiy.14 This is a iiiajor inisconception, which to say tlie least i s  
unpmfessioi-ial. Generrtlisatioii h r n  one set of systerns ro anotlier cannot be made 
witliour detailed analysis. Ir sIionId be r-ealised rhat Gerrnari and Austriari 
datns/reservoirs are operat irig uiidei- differ-ent conditions. For example, 
Biocliem ical Oxygei~ Demaiid, PIiospI.rorus and Nitr-ogeri loads are lower; 
resideiice tiines are sl-iorter (the systeins are priinarily tlii-ougliflow), tlie 
teinperature conditions ai-e generally lnwer (aiid fai- from optimal for algae 
grorirtti), flow depths and veiocit ies are different, etc. 

I n  rhis context of a discussion of warei- qualis  classificarion, the SIovak Cor~~rter- 
Mernorial ackiiowIedges that tlie cotiteiit of ilutrieiits ir-r D'ariube water rernains 
liigli, but states tliat "[tlliis does i~ot  mean that the writer quality is bad overall".15 
Again this is ail over-sitnplificatioii. Overall classifications of water quality are of 
Iiini ted value. Detailed ansIysis is requir-ed for appropriate i~apact assessrnent, as 
indicated i ~ r  the  Htrngaria~r Couriter-Me11roriaI.'1 It shouId be nored that f Ile oId 
rHrriigasian classi fication sysrein quoted by Slovakia was quite Iax iii corn parison 
with current standards, excluditig tlie extreines of observations aiid Ieaving out the 
worst coinponeiits from the iiltegrated clas~ification. '~ Results according to tlie 
inore recent ciassification of tlie joint Huiigarian-Slovak moiiitoriiig system are 
given i11 the Hrriïgarian Couriter-Mernorial. l 8  TIie EC quoration tliat the Dar-~trbe 
water is "weII-snited for-  river baiik infiItraatio~i"~~ shonId nat detract from die 
pofential adverse effects of the Pro-ject oii bank-filtered warer supplies, 
docuinented iii the Hungarian ~ o u n t e r - ~ e r n o r i a l . ~ ~  

I4 S~-b? .paraî .31 .  

I 5  SGM, par;\ 7.32. 

I I i  Scier~iijic fiinliraiion, IHC-M, vol 2: chap 3 .3 .  

l7 Scie~~t i j îc  Eialira;ion, IIC-M, vol 2: chap 3.3, 7àb1es 3.2a-c. 

' Scieniijic Ei:alitafrofi. IIC-M, vol 2' chap 3.3.1.1. 

l9 SC-M, para 7.32. ci@ ttrc EC Workitig Group' Ditta Rep0i.i. Nou 23: 1393. 



The designers of tlre Original P~+oject rnay have been awar-e of the "potent iaI for 
eutrophicationW,2' but 110 substa~itive, well-documerited analysis of the impact of 
tlie Origina! Project appears to have been [indertaken by tliem in this coiltext. Tlie 
potential impact is fully documented in clie Hungarian Couiiter-Mern~rial.~~ It caii 
be noted thar according ro rhe OECD errt~.opIiicatiori ~Iassificarion sclierne for 
Iakes and rivess, the siver ar pi-eserit faIIs i i i -  the worst category, that obsenied 
changes over the past 30 years are sti-ikirig, incIirdiiig tlre appearance of- blue-green 
algae, aiid rliat sinitilations clearly indicate that the situation i s  made worse by the 
upstream reservoir. Any additional degradation has the potential to affect the river 
and its users for a long distance downstream. 

TI-re SIovak Couriter--Merrioria1 attenrpts to draw simplistic coriiparisons be,men 
the GM Project and otlier It was no~ed above that tisks of eutr+opliicatiori 
are inuch lower oii the ~rpstream dams. No evidence has tieen presented by 
Slovakia to show that "eutrophicati011 ... has been extensively studied.. .in relation to 
this particular Pr~ject".*~ 

In the SIovak Couriter-MernoriaI, sonre couriter-acf ing effects of the resenoir for 
eut~+opIrication are n~entioned, based on a I985 Hungariaii EIS.25 However, tfiese 
are hypothesised without any detailed supportiiig analysis. 

In tlie Hungarian Mern~r ia l ?~  the EC Working Group Report of 23 Navernber 
I392Z7 is qtrotéd to indicare rhat the dariger of har~nfuI impacts on gsouiidwater- 
quaIity was recognised. Slovakia accuses Htrnga~y of taking words out of 
context.Z8 Tliis is incorrect with respect ro both a strict iirterpretation of Hungary's 
text and the general implications of the EC Report. Tlie Hungarian text was 
rnaking tlie simple point that the EC acknowledged tlie danger of harmful impacts 
of tlie reseivoir. Itç quotatioii of the EC Report is,pr-eceded by "lts sepori of 23 
Novernber 1992 stated tItat trndcr certain  condition^..."^^ and tlrrrs there is no 
incorrecr use of tlie quorarion. More importantly, it is correcr thar the spicific EC 
quotation referred to the situatioii where 95% of the Danube flow was returned to' 
ttie Old Danube, tlie first of 5 scenarios considered (but oiie of coilsiderable 

SC-M, para 7.33 

Scieni~yc Evalliation, 1-IC-M, vol 2, chap 3 .3  

SC-M, paras 7.3 1 and 7.34. 

SC-M, para 7.34. 

SC-M, para 7.35. 

MM, para 5.44. 

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

SC-M, para 7.36. 

HM, para 5.44. 



significa~rce, indicating il-reversibility of the project wliiie the present dain 
remains). Howevei, similai poir-rts are iiiade by the EC for otl~sr scenar-ios. For. 
example, for sceiiario B (the mairi part of the water to GabCikovo) - 

"Tlie net ii-iipact of the i-eservoir on tlie sui-face water quality in the 
dowilstreain Danube is expected to be negacive for tlie first couple of 
years and uiicei-taiii in the loiig t e r ~ n . " ~ ~  

"...the siiiaIler velocities artd 111rrch srnaller depths in the Dariube 
downsti,earn the dam iviII resuIt in significanf Iy different (gerrer-ally 
negativeIy) water- qr1a1iry conditions wifIi regard to seIf-puri ficarion, 
oxygen condit ions, eutrophicatiorr, etc."31 

"Witli regard to the conditions in tlie fioodplain and associated areas on 
both sides this operation will result i t i  a continuation of the iminediate 
negative impacts expei-ienced during tlie past weeks. III tlie longer terin, 
tlie change i i i  dyiiainics witli inuch smaller fluctuations may in addition 
iiifliierice the groundwater quality in a iiegative direction."32 

In paragapli 7.37 of tIre SIovak Counfer-Mernarial, thi-ee en-ors of nrideisr~ndiiig 
must be poirired otrr. Once again, Slovakia refers to monitoring as if thar, in itself, 
guarantees a soltrtion to any probIem (however compIexf. Secorrdly, Slovakia uses 
s11o1~-telm observarions to argue rl~at Iong-ferm effects wiII not occrIr (the 
variability of euti-ophication effects is fulIy diçcussed in the Hungat-iaii Coutiter- 
M e ~ n o r i a l ~ ~ ) .  Thirdly, Slovakia appears to argue tliat taking tlie inain part of the 
flow through the bypass canal would prevetit eutrophicatioii. Wliile this may 
indeed ininimise effects in tlie canal and part of the reservoir, it eiitirely ignores 
other areas of stagnant watei in  the reservoir and the entire reinaiiider of the 
systern, inc1udirig tlie OId Danube chanriel and side-arr~rç.~~ 

Both the Beclitel and HQI Reports wer-e regrertabIy superficial witli respect to 
wates quality,35 and tliis was a geriesal characrerisric of the pi-eviorrs anernpfç ar an 
EIS. 

30 HM. Annexes. 5 (pal7 2): aIiIrcx 14 at p 4bO. 

31 Ibid. 

32 HM. Annescs, vol 3 (part 21, annex 14 ar p 460. 

33 Scientijic Evaluaiion, HC-M, vol 2: chttp 3.3. 

34  plat^ 6.3, taken near Dunakiliti, shows a stagnant reach of the Old Danube 

35 SC-M, para 7.36; see also the Bechtel and HQI reports (HC-M, Annexes, vol 4 (pan l ) ,  annex 1 
and HM, Annexes, vol 3 (part 1): annex 9, respectively). 



Slovakia mentions existiiig probleins of eutropliicatiori in the side-arm sysrerns 
prior to tlrc projccc,3"1 iis correcr tl-rat srrch water qualiry problerns oçcurred, 
alrbougli it ~-r-rust be poinied out thar the r-eductioir in flows to rlie side-arm systerns 
prior ro project coristiuction occtrrred as a resuIt of grave1 extractio1-1 and 
associared bed Iowei-irrg, and tfiat the situatio~l Ilas fui-ther deteiiorated as a 1-esult 
of tIie constructio~i. Slovakia also argues ihat this pi-oduced a deterioration in 
grouiîdwatei- quality. As i s  fully explaiiied in  tlie Hungarian Counter-Mernorial, rl-ie 
priinaiy recharge source for the Szigetkoz aquifer was good quality watei from the 
main Danube channel, oiily i-eplaced by poor qiiality water followii~g the Danube 
diversiot~.'~ 

4.4 GROUNDWATER 

4.4.1 GROUNDWATER IN THE SZIGETKÜZ AND ADJACENT AREAS 

Pr-ior ro the diversion of the Dantrbe, groundrvater IeveIs thronghour the extensive 
(5 km3) aquifer of [Ire Szigetkoz and adjace~rt areas were detei-rniiied by Dariube 
watei- Ievels. High water-table conditions occurrd in rlze srrnrmer as a resuIt of the 
seasoiiaI parieln of Dariulre flows, and thuç coiiicided witli the period of maxiniuin 
vegetatiori demand for water. This provided the enviroriineiital conditions to 
support tlie wetland vegetatioil of the Szigetkoz and, where grouildwater levels 
rose into tlie fiiie soi1 oves the alluvial aqiiifer, natural sub-irrigation was pi-ovided 
to support agricultural ctops. 

TIre aqriifer. is  a major parenria1 water i-esouree of naruralty high quarity wacer, 
aIthorrg1i ai present this is urider-exploiied. 

Simulation results of f ie  impact of rhe OrigiriaI Pi-oject were reported in tlie 
Hurigarian C o r ~ n n s - M e ~ ~ ~ o r i a I . ~ ~  A ciradical change in the regioiial fiow patteriis 
was demonscrated. Iiistead of frotn the Danube cliaiiiiel; recharge tnainly occurred 
froin the reservoir and fi-oin the floodplain side-arm systein. Average gi-ouiidwater 
levels wei-e pi-edicted to iiici'ease near the i-eservoir, but to decrease in the iipaiiaii 

3u SC-M, para 7.39. 

37 Screnllfir E~wlrration. 1-IC-M, roI 2, chap 3.4. 

38 Scimr$c Evahrafiorr. HC-M, vol 2: cliaps 3 3.2 and 3.4.2 and HC-M' vol. 5 :  Piares 3. ICI-3.12, 
3.15 and 3.16.  







~nis~.eadirrg, SIovakia accuses Hungary of taking a position whicfr is "scienri fical Iy 
ir~rte~iable and deiibei-ateIy misIeading"."3 

Slovakia aIso cIairns a11 overstaternent of the pote~itial of the Szigetkoz aquifer-. 
But, the figure of 300,000 1ii31day q u ~ t e d ~ ~  is simpIistic and represerrts pote~itial 
abstraction based OIT the natu1-d recharge frorn the Darrrrbe under pre-dam 
conditiorrs. Signi ficantiy iiigher yieIds aie avaiIa bIe from the aquifer thsougIi t11e 
d e v e l o p ~ e ~ r t  o f  bank-filtered i-esources. Recei~t e s h a t e s  indicate poteritia1 y ields 
of 1.3 million r ~ r ~ / d a ~ . ~ j  

It car1 be noted tllat the SzigerkGz caIi be developed for barrk-filiered supply and 
that in its natural çtate tire aquifer is pr-edomi~iant Iy recharged by Danube su~face  
water. There is thus no contradictioi~ or confusion in refersirrg to "the Iargest bank 
filter-ed rvater resource iii Europe" as SIovakia suggests." In facc co~rfusion in th i s  
respect is intl-oduced by the SIovak Counter-Me~noriaI IIIusrration CM-4, which 
atternpts to di ffei-ent iate betweerr weIl types, although botIl weIIs prese~rted derive 
their recharge from tlie Danube. 

SIovakia cIai111s tlrat H u n g a r  al Ieges "immediate deterioration of water- quaIity as 
a resuIt o f  Proiect ~ p e r a t i o n " . ~ ~  III fact, Hunga~y takes pains tu emphasise thc 
Iorrg-term nah1r.e of the environ1-1re1rta1 damage in the references ~ i t e d . 4 ~  

It is a characteristic of grorr~~dwater sysrerns that responçe times fo~ .  geochemica1 
processes aiid the trarisport o f  contarniriants are long. It is aIso generaIIy 
recug~iised that, once groundwater is cuntamirtated, re~rrediation may be 
impossible. The fact tfiat degradatiorr is expected to  be a Io~ig-term psbcess is 
preserrted by Slovakia as an indicatio~i that the tlri-eat is nor ~ e r - i o u s . ~ ~  11iteriiationaI 
opiniorr does not coI-rcrIr with rhis 1i11e of reasoning. 

III the sanre paragraph, Stovakia criticises Hungary for a Iack of cerîai~lty in its risk 
assessment. This demonstrates Iack of understandi~ig of the rr~~derIying science. 

43 SC-M: para 7.46. 

44 SC- M. para 7.46. 

43 Y ITUKI. A szigetkozi tivIaIi feIszin aIatti v I ~ b i i s  vedelme (ProiEciian of rhe jil11ii-e 

gt-orrirdwatet- resam-ces of Szlgerkoz arc#) Report for i he Mi11 istry of  Trz~rspoit, 
Telecomniuiiicatian and warer Management of rIre RepubIic uf Hungary, 1994. 

4 " ~ - ~ :  para 7.24. 

'7 SC-M, para 7 22. 

48 SC-M, para 7.22. fn 30. 

49 SC-M. para 7.5 I . 



G iven a co~r-rplex env ironnrçntal psoblern tlrere ar-e few certainlies. lt rernaiiis to 
deinonstrate that a serious IeveI of risk cxists to resources of great vaIue. TIris has 
bee~r done, with fuI1 supporting evidence. 

Slovakia States that "the simple fact is tlrat there is no evidence rIwt the Project 
wiII Irave adverse i11;~actç on grouird water qrraIity, eidier i~rrniediateIy or in t11e 
f ~ t u r - e " . ~ ~  This stakrnent has beerr cleasly demonstsated to be false i ~ r  the 
Hungarian Counter-Me~norial.~ As discussed, below, evidence is avaiIabIe fwrn 
rhe Hungarian seach of tlie Danube and internat ional dam experie~rce, iricIudi~rg 
t Ire Austriari Dai-rube, and aivesse impacts wer-e cIearIy a111 icipated by rlre Ieadi~rg 
SIovak scientists and internatiorra1 co-wo~+kers .~~ 

SIovakia i~npiies tliar Iack of short-term evide~~ce is a 1.eassuring intfication of 110 

adverse effects.53 This is a11 attelrrpt to prornote a naïve view of erivir-o~~rnental 
irnpact. III addition to the obseivatio1ra1 evidence and sirnuiarion resuIf s presented 
by Hu1-rga1~24 tlie internationa1 experie~rce c1earIy slrows that probIems of 
gsoundwater quality are iikeIy ro be detectabIe o ~ r  Iy afier. severaI yearç.55 Si11ri Iar-Iy 
sur-face watel- qualiiy effects are kriown to be highiy variable, depending on 
bioIogicaI responçe to nursient s G ~ ~ I ~  u~-rdei pa~?icuIar c1imatic and flow 
coriditions. 

III paragrapli 7.47 of the SIovak Courites-Men~oriaI, SIovakia discusses the 
iinporiance of tlie ~ i t n j  0strovl~zi~etk5z aqui fer- a~-rd states tlrat "[il1 is scarceiy 
IikeIy tliar SIovakia worrld ignore any possibIe threat to the pui-ity of tlris water- 
resoui-ce". It does indeed seem r-e~narkabIe tliat SIovakia should have proceeded 
with tire reservoir given the internat io1ra1 experience of g1.oundwater degradation56 
and the widely pubIicised concerns of tlreir se11 ior scierrtisrs.j7 The concIusion caIr 

j0 SC-M:ynra7.29. 

j ' Screnf f i  Evnltrarion, HC-M. voI 2, chap 3 3 

52 1 d "cira Dn>~ubrrrn Loiuiand - Ground {Yufer Mode/ (Anne1 2 Roiir YHAKE): BraI isIava. 
Aupst 1990; J C Refsgaard el al.. An iiriegr-ofed Eco and fidi-odynazriic A4orlel for the 
P~rdicifon of JfCei/and IZegirnr 113 ihe Danuhiai~ Loruinird Under A/!e~-nulz~-e Oyernfion 
Sirtriegies for rlre GubGkovo Hydropoiue~- Piunr. Lo~rdoii, Jurre 1994 : HC-M , Annexes, \TOI 4 
(pan 2). annexes 1 I aird 12. respec~iveIy. 

F3 SC-M. pal-a5 7 62 and 7.64 

54 Scicnlijc ~vul~iutron, H G M ,  1101 2. 

j5 Screiilfi Evdrcalion, H C - M .  vol 2: clrap 3.5.2.1 

55 Described in the Scient$c Er:aIu~~rori. HC-M, voI 2, chap 3 .5.2.1 

57 1 Mucha 1990: IHC-M. voI 4 (Part 21, alinex I I ) ;  Mudia and PauIikuvï. G-oirnd M'oler 
@ra/ity in ilre Dati~tbiun Luivlnnds durmrvnrds joot B~-u~islovrr~ 199 1 : l (  fi European Warer 
PoIIiitio~i Co1it1-01 13 (HM, uoI 5 (Part l ) ,  anIrex 1 1). 



be reaclred tl-rat SIovakia, i11 proceeding w itlr the Pi-oject, has ig11ored warn ings of: 
the tlri-eat to this resorrrce. SX 

The Roie r?f~Wonifor.i~?g 

TIrere is a corrt inrr ing tlie- ne [hi-ougiiout tlre SIovak Countel--Memo~+iai tliat 
~ ~ ~ o ~ ~ i t o r i ~ r g  pl-ogra~nines are i11 tIiernseIves a solr~t io11 tu cornplex, partIy unciessrood 
environ~nental psoblems. This is nonsense, especiaI Iy where Io~rg-ter~n effects are 
anticipated. 

CertainIy extençive monitol-i11g of g~-oundwa~er IeveIs tank place, altirough even 
this couId 11ot be desci-ibed as co~r-rprelre~rsive. For exarnpIe, SIovakia refers to a 
Hungai-ian network of 2 13 shaIIow ( 1 O m) boseIroIes and 45 (40 1-11) survey 
bol-ehoIes,jO brrr it muçt be ~mernbe1.ed tl~at the aquifer is severaI hundred meters 
deep and that f ~ e  "typical" weIi in tlie Slovak Counter-Memuria1 1 IIus~rat ion CM-4 
iç at greater tiran 80 rrr depth. Si~rriIarIy, recent obsei-vations of side-asm response 
halle pi-ovided new insights i~ito the complexity of surface warer-g~+ou~-rdwater+ 
interactions, as described i11 Chapim- 7, beIow. 

However 91-oundwater. quality issues rerriai~r to be resolved, as evidenced by the 
SIovak PHARE yrograrnrne.60 

1 

The Nulure of rhe EvideHce 

W Iiere Hrr~rgary Iias p~+ovided scierrti fic ev idence, SIovakia relies on 
unsubstiirt iated assertiorr , foi- eaarnpIe it declares tl~at "it is equaIIy undeniabIe that 
this reservoi r... wiII continue to be a good source of aquifer I-e~liai-ge".~' 

SIovakia consiçtenrIy quoteç the HQI arid Beciitei studies to dismiss pmblems of 
groundwater coi~tam inat ion. Both of these srudies were brief and necessar-ily 
superficial, not includirig field work or zin~ulation i-riris, and carriiot be psesented as 
an aite1.11ative to detai Ied çcienti fic studies. 

58 Cf SC-M. para 7.48. 

j9 SC-M. para 7.48. fii 74. 

Mucha' 1940; IIC-M. vol 4 (part 2). annex 1 I 

G1 SGM, para 7 5 2 .  



With respect to gi-ou~rdwater data, tlre Slovak Cou~iter-Me~nor-iaI is apparently 
deIi ber-ateIy 111 isIeading. SIovakia c1ai1-11~ exaggerat ion of groundwater decr-eases,t2 
but con films the Hungarian slar isrics in ils own i I  I u s t r a r i o ~ ~ . ~ ~  

SIovakia aIso c1ain.r~ contsadict ion ii1 the Hungarian posi tion on observed 
gr-ou~rdwater IeveI decreases, but aclrieves ttris [?y misi-epo1-ii1rg a Hungai-ian 
sraremenr" tliat, for t Ire middle areas of rlre Szigelkoz7 "rlie sr~bsiderice is 0- 1 
metes" as "a decseasc ofjust 0.5 I I I " . ~ ~  

Furtker., tlie SIovak dingi-amG6 appears ra short; i~npacrs of groundwater reclrarge 
wIriclr are simpIy irrcon-ect. Pk~ce 4.2 ~irese~rts tlie Hurigai-ian data foi- con~parison. 
It caII tie seeri tliat t'lie beneficia1 effecrs of rlie 1-ecliarge syste11-I Iiave beerr w11oIIy 
missepresented. 

Once agairr, i11 relireseilting histor-icaI clraiiges to grou~rdtvater Ieveis (bett\&e~r 
1950 and 1 990),6' Hungarian condit ions fat least) are er-soneorrsIy presented. Plate 
4.3 sIrows the truc clrange irt average gt-oundivater IeveIs irr compasison with the 
SIovak daims. The Iattcr is shown to be a significant exaggeraribn of wate1- IeveI 
decr-eaçes. 

SIova kia srateç Thar ".:.roxic hydsocarbons are not founti i r i  tlie Dariube's sedirne~rts 
save foi. rrear tlie SIovriaft r - e f i r i e ~ ~ " ~ ~  TIris is incorrect. For exampie, 
benzo(a)pyreile, a tox ic (carcinogeiiic) poIyaromatic hydsocarbon, Iras been 
1.ecorded at Br.atisInva (rkin 18691, Kamirom (rkm 1768) and Stob (r-krn 1707) as 
part of the joirit Hrrngariaa-SIovak mor-litoring Ii~ogranr 

Paragraplr 7.60 of the SIor~ak Counter-Mernoria1 quotes tIre EC to confirm the high 
quality of grou~ldwater as weII as of Dairube recharge and ~~rakes  a cIear assertion 
of the II  igIr qrraIity naturaI stare. Horvever, Slovakia aIso states that tl-rere 
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is no evide~lce of deterioration i ~ r  recharge rvater. C1ea1- evide~rce tu the coIltraiy 
was 1-epo1led in  tlie Hungariarr Counler-Men~orial?~ 

The SIovak Countet-Mernorial co~r fil-~~k a Iack of awareness of the basic water. 
quaIiîy corrcer~rs.~~ It is tire genel-ation of reducirrg co~lditiorrs tlrat is preciseIy the 
concern \vitII respect to ~nobi~isatio~r 'of InetaIs, and tllis caIl rendiIy occur due to 
sedi~ne~rt decomposit 1011.~' Pr~blenls of co~rtaminants in sediinents caIiIrot sirnply 
be di~rnissed.~? As noted in the Hungai-ian Corr~rter-Me~~lor-iaI,~~ rnaxil~~um 
o b s e ~ ~ e d  heavy meral concentrat io11s are consisrently higher than Iimit vaInes. 

SIovakia argues that eutrophicati011 in Hnngarian side-asms is soIeIy due to a 
faiIure to i~nplernent side-ar-m ~-echarge.~j TI1 is is aIr over-sirnpIi fication of a 
co~npIex syste~rl response. In t11e Huiigar-ian Cou~lter-Me111osiaI'G t l~e  effect of the 
reservoir (for both the OriginaI Project and Variant C) on i~rci-easi~~g aIgaI 
productiviiy a~rd he~rce rhe quaIiiy of side-arm flows is demoiistrated. The 
co11st1-uclion of a weii, as pr-oposed in rlre SIovak Countes-Mernorial, to aIIow 
increased floivs to rhe Hungarian side-anri syste1-11 wouId create an addit ional 
impounded sect ion i ~ r  wkich furthel- i~~creases are expected. 111creased flows to the 
side-arm systein wouId i-ednce eut1-ophication in the side-arins o ~ r  Iy at the experrse 
of frrr-flrer- alga1 incseases in the OId Darrrrbe clianrrel beIow rlie weir. 

SIovakia tliar the sy stem can be managed through re~nedial masures. 
This is countered i r r  detail i11 Chtrykr 7 of this RebutfaI, behw. 

Addit io~ral flows to the Mosoni Danube wou Id, i ~ r  generaI, be benef~cial,~Quut it 
rnust be recalled that r ~ ~ ~ d e r -  the Origi~raI Prqject, flow reversa! wouId Irave 
occurred, \vitIl serious adverse rvater rjriality e f f e c t ~ ' ~  arid tliat as a resuIt of the 
Danube diversion, fish moriaIities occuired. III  its associated footnotego it is 
suggested chat grouridwater recharge from the Moso~ii Danube wori Id seduce 
suIphate corrcentrat ions in rlle vicin ity of Rabca and, Hansag. In fact, I~igh suIphate 
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concentratioiis do occur in this region (concentraiions exceeding 1 000 rngli), but 
tlie effect of a sIigI~t Iy inci-eased Mosoni Da~rrrbe i-ecliarge would be negIigible; tlre 
giaundtvarer has a differ-ent origin iir thiç region. 

4.4.2 GROUNDWATER DONWSTREAM OF THE SZIGETKUZ - 
BANK-FILTERED WATER SUPPLIES 

~ u m m a i , ~  of /he Scienrrfic Position 

Downstrearn of Gürryii, the Iarge alIriviaI cane whiclr u~~deil ies the Sziçetkoz gives 
way to thinner and disco~~rinuorrs allrrvial aqriifers of Iimited areal extenr. Huwever 
tlie hydrairlicto~~riectio~r with the Danube remains a do~r-ri~rant ilifluence, and Iiiany 
of rhese aqrr ifers have been developed for ba11k-fi Itered groundtvarer supplies, 
tnost riotabIy in the vicinity of Budapest. Itt the i-eacii between Gonyu and 
Nagymaros subject to backwatei- influence froiil tlie Nagyinaros reservoir, existiiig 
well-fields have a capacity of 30,000 rn"day. Below Nagymaros, 64% of the 
Budapest water supply cornes from well-fields to tlie iioi-th of the city. This is 
obviously of tnajor strategic importance to Huiigary. 

Concern for the impact of the GabEikovo-Nagymasos Projecf relates to the yieId 
nrid qrrality of these supplies, primarily diie ro the Nagyaaros power sratio~r arid its 
operat iori. Huiigarian esperie~~ce lias been that ivhere grave1 Iayers in tlie i-iverbed 
{lave beeii reduced in thick~ress, weII yieId haç been reduced arid tfrere is an 
associsred incr-eased risk of po~~utant  ii~gresç. CI~a~rges to river sedirnerrt 
distribution have led to the deposition of fiiie sedittietits adjaceiit to wells, and the 
degradation of tliese sedimeiits has followed tlie processes described above, 
leading to long-term deterioratioii of wel l water qua1 i t ~ . ~ '  

It is catculated that iti the backwater reacli of tlie Nagymaros dam, sediment 
depositioii wilI affect the quality of bank-fillei-ed supplies. Jus? downstr-earn, recent 
çediriient changes, beIieved to be due to the Nagymaros coffer dam, Iiave resuIîed 
in sei-iotis qualiry deçixhtion at rwo w e I l ~ . ~ ~  

Downstrearn of Nagymaros? ful~lier dredgirig was pkanned in conjnncrion &itii the  
Origirial Project ~ I I  order to increase the Iiead for energy prod~criori.83 According 
to the Joiilt Coiiti+actual plati, bed-levels wete to be lowei+ed i i i  tlie reacli below 
Nagymaros leadiiig to a i-eduction in  low-flow \vater levels of 0.6-1.2 in, thus 
reducing tlie available filter-zone of wells extracting baiik-fittered water for the 

I Scienrrfic Evottraiio~z, HC-M, voI 2. chap 3 6 
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83 HC-M, .Annexes. vol 4 (yirrt 1 ), armes 6 a1 p 401. 



.- 
sr~pply of Br~dapest. Industrial gl-ave1 exploitariori i r i  tfris reach was stopped i r i  
1 980 for tliis veiy iheasoii. This is par-ticularly importatrt because in this i-each, the 
thickiless of tlie satuiated grave1 layers is just 2-7 1 ~ 1 . 8 ~  Furtliei. bed degi+adatioii 
could be expected due  to erosioti. Takeii i i i  conjuiictioii witli ctiaiiging patterns of 
sedimetit deposition, it is comluded tliat there is a serious risk to Budapest water 
supplies, i i i  serins of yield and quality. 

The SIovak Jounrer-Mernorial refess to Huiigariarr coI.rcerris is  "siinpIe 
~ ~ e c u l a ~ i o n " , ~ ~  sIates tliat "asse~-tions withorrt scientific basis have beeri ~ i i a d e " ~ ~  
and accrrses Hurigaiy of a bi-eaJ1 of treary obligations irr ~ i o t  car~ying out sufficierit 
research.87 Tlie detailed studies repoi-ted i i i  the Hui-igarian Countei--MeiiioriaIs8 
suppleii~ei~t eailier studies aiid piovide inore tlian adeqtiate refiitalion of these 
points. 

4.5 COLMATATION 

Tlie inter-reIatiorishipç between surface warer and grourid\vater al-e frrndarnenral to 
the deteriniiiatioii of tlie jrnpacts 'of rhe Pi-ojecr rvith respect to grorrndtvarer 
recharge, gi-oundwatei- qiial ity, and tlie effectivetiess of iemedial ineasures. These 
depeiid oii tlie iiear-surface hydrogeological conditiotis, wliich teflect tlie Iiistoiy of 
alluvial depositiori of tlie Szigetkoz ai-id ~ i t i i ~  Osti-ov, but will also be stroiigly , 

1 affected by chatigiiig patterns of seditnetit depositioil, bot11 in the reservoir and 
side-am systeiit. Tliese issues have beeil discussed in detail i t i  the Scielzfrfic 
E I ~ G J ~ ~ u I ~ ~ H , S ~  but it is wo~-iItwhile IO reiterate Irei-e t l~at  tI~e processes .are corir piex 
and GoorIy undci-çrood. 

It was especred thar significa~rt sediirierrt deposit iori wouId occur in rlie DutiikiIiti- 
HruSov, Reservoir, arid cliat has rlorv been observed foi- Variant C (Plcrre 4. !)?O 
Tlie loiig-term in~plicatioiiç for grouiidwater iecltarge frorn :lie reservoir' are 

1) Moln i r ,  A Szente~idrei-sziçet foldiani és vizfoldtani viszonyai. (Gcalogical and 
. Itvdr-ogeo/ogic.crl cIssessutciîf.7 oxtlic Sieiiteiidre Islnnri), M&I Report, 1 993. MAFI Arc hivcs. 
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iincerfain, biit it is clear from tlie grouildwater simulation stiidies tl-iat, followiiig 
the diversion of the main Danube tlorvs, i.eservoii infiltration is a moçt irnpo~tant 
source of recharge ta d ~ e  segiorial aqr~ifer, and tliat rliiç wiII bk restricted by tlie 
colrnatatiolr processes. It wiiI be i,ecaIled frorn the Scienfgfic Evn/ufi~ion?~ that 
sirnulatioils have pi-edicted tliat degradatioii of fine sediments wili lead to a inajor 
change in the chemistiy of grouiidwater recharge; leadiilg to degradatioii of tlie 
grouiidwatei- resoni-ce. 

For f lie Qanrrbe channe1 beiow ~rhe rese~~oi~;  changing pattertis of sedirnentat iori 
ale expected, and observed cllanges are discussed in Cl~apteu 3, above and 
annex 2.92 

For the side-arni systen~, tlieie are a iiümber of cornplex, and rrirresolved çcientific 
coricerIrs. Tt is evident that flie present side-arm systerii has a .  cornplex 
geotnoip1roIogy (discussed in Choplei. 7, beloiv}, and ii~cfudes a wide range of 
conditions, varyiiig froin old, sifted branches to recently excavated, gravel bed 
sections (Plcrte 7.1). Pi-ediction of tlie effects of differeiit flow regimes on the 
disti-ibutioii of fine sediineiits is uncertaiti, but sedimeilt depositioii wili lead to 
redlrced charrriel bed infiIfratiori (colmatatio~i) and Ilence rednred gi-oundwater 
recliarge. In additiori, chemicaI degradation of the sedinienrç wiiI Iead ro 
degradation of çroundwata qualify, as is already o b s e i ~ e d . ~ ~  Hotvevei, othei 
processes must also be cotisidered as important controls oti gi-ouiidwater recharge 
from tlie side-arin system. Coiititiuous infiltration is expected to lead ta a reductioi-i 
in the irydraulic coirdiictivity of the bed, eiien under gravel bed conditioiis, due to 
progressive bIocking of tlie grave1 pores witli fine sediment marerials. In tlie 
natrrral situatioti of varying water-table cci~~ditiaiis, retrelse flows (exfiltration) wiII 
occut. to fliisli the bed. This wiII ilot occur iii the managed state. An addjtiorlal 
factor is the subsiirface liydrogeology, whicll includes a cornplex, Iieterogeiieous 
stratigiaphy, due to tlie pattern of alluvial depositioii. Ttie combiiied effect of ttiese 
Iasr ttw factors is rhat everi trrider conditions of free-flowing, newly excavated, 
grasel bed side-aiin sections, simple hydraulic corinectio~~ betweeii surface water. 
and grorrndwatei. iç  rio^ o b s e r ~ e d . ~ ~  TIiiç is discr~ssed fu~f lier in  Chapier 7, IieIow. 
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Slovakia states tliat colmatatioii "had been given careful study by tlie Treaty 
pai-ties and by indepetident e x p e i ? ~ . " ~ ~  However, ilo. study addressi~~g colniataYi011 
has beeri strtirnitted by Slovakia, and rlie independent experts rtrere, to our 
krrowledge, Iimited by t ime, data and r-esorirces to preliininary, rough calcrilarioris. 

Slovakia implies, that flushing of fine sedimelits is sufficient to guarantee good 
iiifilti*atioti co i~d i t ions .~~  Tliis is iiot tlie experience of current Hungarian field 
investiga~ions?~ W ith respect to the perforinance of the Slovak side-am r-ecliarge 
syste~ns, it shouId be rioted that tlre data p r e s e ~ r t e d ~ ~  are extrenrely Iinii ted witlr 
respect ru the distriburion of weIIs in the recharge areas and the associated rime- 
series data. 

Slovakia claims tliat the construction of weirs i i i  tlie old riverbed wouId iiot lead to 
co111ratarion.~~ Again, prediction of colmataiion based on sedimenration-erosion 
processes oii channe15 is highly unce~~ain,  especia1 Iy when ir  is corisidered that 
eveïi thiii 1aye1-s of fine çediments c o u  Id subsraritiat Iy decrease irrfiItratioii rates. 
Observed sedimentation of fines on the backwater reach of tlie old bed above the 
conjunction wi th the power canal, (Plate 3. I b) as well as i i i  ateas of stagiiatit water 
along the banks in free-flowing sectioiis (Plare 4.5) iiidicate that siltation is 
actually occurririg ~ I I  the ,  inain charinel to a grearer- exrent than expecred. TIre 
constrt~ction of the weir ar rkm 1843 wit1i a crest IeveI of 12 1.8 m a.s.1. above the 
bed wiII inevirably lead to a corisidei.able deposition of fines with subsequent 
increase of i-iverbed resistaiice to infiltration. As is well known from Austriaii 
reservoirs, flood flows will erode only a certain part of the deposits aiid i i i  the long 
riin, an equilibriurn beiweeii deposit io~i and erosio~r wiII evolve. 
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Nagymascrs Psoject wouId clrarige the characrer of the riverine ivetland entii-eIy by 
desrsoy ing mosr of irs iiaturaI va1r1es and ecoIogicaI funcrions. 

Systernaric ~~~oniroi.iiig of wetIand vegetation, ivliich oiiIy stai-ted in 1986, showed 
rliar the habitats in tIie Szigetkoz ruere r-emar-kabIy diverse aiid pi-eserved in an 
aImost rratural sfate. TIiis unique area had preserved its original biocoenoses 
possessii~g 1,008 species of vasculai. plaiits 10% of wtiicIi are protected including 
Red Listed and endeiiiic species. 80 plant commuiiities are identified, clearly 
exceediilg tlie iluinber foi- siinilar floodplains at illalIsee or i i i  the Vieiii-ia Basiil in 
Austi-ia aiid in the \liciiiity of Baja in M~ii ig ry .  During the s~rrdy of tvillo\v woods 
and riparian softrvood for-e*; it also becarne appareni tliaf the degree of 
degrfidation of foi-ests and meadows v a s  rnucli Iorver orr the wer fIoodpIairi of the 
Szigetkoz tlra~i eIsewhei-e irr rlre Danube val1ey.j 

Eleven chatactet.i~tic'forest coinmunities (including foi-est-steppe) stitl exist i i i  tlie 
relatively sinall area of 5:800 ha of forested land includiilg origiiiaI aiid alinost 
iiatutal associations, ttiiee of a relict chaiactei and anothet foui- wliicli cover liigliei. 
elevations. Aside from plarrtations, rlre rnaiii featurcs of species coriiposit ion had 
been preserved fiom tlie 1960s until rlre present day. Thirhreeii wetIand pIant 
cornnr unities t11iived undiçfrrrbed in aqnatic Irabitatç and repi-eseiited much of the 
Iaridscape'ç beanry tvith tkeii- floweririg tnars. Anolher . four veql sensitive 
associatioiis witli a pioi~eer cliaractei' occupied tlîe silt baiiks of the active 
floodplaiil. Wet and ancieiit swaiiip ineadows, hayfields and dry grassland 
coiniiiuiiities as well as tiatural atid iiiaii-made weed con~rnunities added to the 
biological diversity and vatiety of tlie Szigeikoz. 

Ili-deptlr 111011ito1-ing conclirded tIrat the Szigetkoz had rna~iaged ro PI-eserve its 
ecoIagica1 potenria1 throughoul tIre period priai- to the diverçiori of tIie Da~rube iri 

1992. 
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A i-ecent study fioin the Fores1 Researcli 111stitute referring to proposed %vater 
recharge progra~rrrnes confii~r-rs these stateme~~ts oIr the coriditioris prior to the 
dive~sion: 

"The rnajority of the stands gr-ew under optirira1 conditions, wliich is 
denronstr-ated by tlie fact that the PI-oduction capacity was Righ irr  90, 74 
and 7 1 % of a11 çtarids for the Iiybrid poplars, wiIIow and riative popIar 
stands, respecrively." 

A~tricipati=d impacts of the Gabeikovo-Nagyrnaros Pr-oject on the aquatic fauna can 
beçt be studied by Iookirig at river seaches, which undeiwe~rt simiIar alteratiorrs in 
ffow regiine. Numerous Austriari studies of berrtfric ir~vei-iebrates derizonstrate 
cleai-Iy the if-11pacts of ~IranneIisatiorr, impoundmeirts aiid peak opesat io1-r on the 
ecoIogica1 quality of river sectiorrs rvit1.r respect to fanna1 compositio~r . 

In gcnei-al, tlre biodivessity of cI-ran~leIIed and irnpounded stsetclres of the Dai~ube 
is Iower. than free-flowing river reaches: the ~lu~nber  of species injrabit ing the main 
streani is i-edriced to solne 50% of tlie origirial farma. Biodiversity in tfle sti-etcf-res 
embanked w itli i-ip-rap is especiaIIy Iow. Fuizhermore, these i~npoverished 
stretclres are cui?-e1-rtIy coIonised by non-~iative, poIIution-toIera~rt taxa rhat 
outcornpete autochtiiorrous species. FIoodpIairis actively corinecyed to tlre main 
c11a11nel dreIter an exti-aordi~rary Irigh nutnber of aquatic species, as is show11 by 
tlie existence of so~rle 500 taxa dowrrçtseam of GI-ei fenstein and Vie~~rra. 

-+ 

Tlie impacts of peak opesaticin on aquatic habitatç and fau~ia \vas investigated in 
several 6th-7th order strearns i ~ i  Austria. Ir \vas foulrd tlrat TIie c11a11ges to I-rabirats 
due to altei-ed sedirrie~~tatio~r-ei-osioa processes i11 rlie affectecl river reaches, 
diminislred the areas for spaaw~-ring. 111 addit ion, the aItered flow reginle inci-eased 
drift rares. T hr~s a reductio1-1 of inveitebr-aate abrindarrce and biomass !vas observecl 
of 75-959'0 compai-ed ta undistr~i-bed river 1-eaches. TIre reduction of fidr biomass 
was i r r  the same order of ~nagnitr~de a~-rd correlatecl to tlie ampIitrrde of flow 
fluctuations. 

Z So~rrqyi. 1, I4aIr1pn a~rd G!- Jriliisz, .+sscss,iren( of long-ieriir Clranges iri f l x  P~-ocliicirvl@ of 
I;oi.essr Sroiids In Ilir S~igerkü: fliaf cnn br Grpecterl ~ijider Dflci,ej~r rI*aic~- Rcgitiic~ Buda pesi , 
1995 (IzcrcliiaJer Soinogyi ct aI.. 1995): HK. Annexes, 1~01 3 .  anire\: 6. 
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TIlc SIovak allegatio~r, tl-rat as a "historica1 fact"8 "regular- watei. IeveI fluctrratio~-rs 
[in t I~e Mungai-iari brarrch sysrern] sinlply did not occur due to [Ire region's isolarion 
fsom trie mai11 river,"g is incorrect. The Szigetküz river bi-anch system \vas not 
cornpletely cut off f1.0111 111e Danube aiid its floods sirlce the Iorver ends of the 
bi-anches were sri11 connected to tlie rnai1-r cIranne1. In addition, the I~igh Iateral 
rrans~~~issivity of floodplairr sedi~nen~s ~rlnintailied gi-ou~~dwater dyrranr ics despite a 
ceitairi redr~ct io11 i r i  i~lundation frequency. I o  III  tliis way, regular rt7arer IeveI 
Ruct r~ations were st i l1  able to corit1.01 ecoIogicaI pr-ocesses in the active floodplai~i. 
Theis iiltlue~rce Iiad been gradualIy decIining i11 tire yeai5 befor-e the diversion, but 
\vit lmut cnuçing çigni ficant damage to the ecosystein, as pointed out above. Tlie 
dranlatic clra~ige did rrot take pIace until the implementation of Variant C .  

SIovakia clairns i ~ r  its pIeadings chat rieitlrei- tlie 01-igina1 Prqject nor Variant C 
imply an adverse effect on tlre envir.onment.lI Fos example, SIovakia decIares tliat, 
with yeak oper-atio~r "the flosa or1 the Da~rrrbe -river banks t11emseIves would be 
affected but, that aside, rio serious environmental risks erisued". I 2  The dest1-uction 
of 1-iparian vegetation on a 120 krn 1o11g river reach is in itseIf unacceptabIe. 
Adveise effects on the aquat ic farrna are ig~iored. I 3  

SIovakia fiarrkIy ad~r-rits tliat a substantia1 part of vaIuabIe wetIarrd forests wi11-be 
Iosr when it states that a "species change uwuld be inevitabIe"14 i ~ r  a 300 III ba~rd 
alo~igçide the Danube. III fact, some of tlie most valuable ncar-natusa1 forests 
s t a ~ ~ d s  are riparia11 F o ~ ~ ç r s  dong tI~e banks of the Da~rrrbe.'~ 

TIre over-al1 co~icIusion t11d "no signi ficant [Irartn] done to tIte bioiogica1 state of 
rhe water and 110 changes iridrrcirrg ecoIogical 'catastrophes' will occur31s is   rot 

SC-M, para 7.100. 

SC-M. para 7-79. 

Scc CIiapter 7.3 of this Reburtal 

SC-M. chaps IV. Y II aird VIII. 

SL-M. paix 4.26. cili~rg the I-iungarian 1985 Impact Assessrnent 

Sec Scieiz~~jic E~:c~Iz~oiion: HC-M, vol 2. diap 4.4.1.3 ü ~ r d  4.4.2.4 fol a sunrnrary of ihc   nain 
impacts on the aquatic fau~ra. 

SC-M. pal-a 4.26. 

Si~no~i and Szabb. 1.995; HRI Anneses, wI 3,  annes 3. 

SC-My para 4.25: citing the Hungarian 1385 Environmental Impact Assessrneni. 



shased by irrdependent experts. I The W WFo aftei- re-exami~ri~rg its positio~r, 
conc1udes thar therc is a "se\lere impact of the GabCikovo scherne on the 
biodiversiv of the Danube floodpIain".'" 

The paragraphs devoted to aquaric fautra i ~ r  dle SIovak Corrirter-Mernoria1 are uery 
sl~ori and Iirnited, deaIi~ig o111y \vitIr fisIr and based 011 a "bsief expositioii of the 
Pi-oject's expected impact 011 the region's fis11 set out in Annex 25".i9 This paper 
describes the welI kriown degradation of the iclrthyafauna fi-o~n tlie 1960s up to tlie 
damrnirig of tire Da~~ube,  a~rd i t COI-1-ectly predicts sribsta~rtiaI changes iri tIre species 
co1-11 position of fisIr farrna in the ripper reservoir2o Ncve~tf-leIess, tlre authoi of the 
study concIudes, in pIain co~rtradict ion to his o w ~ i  resuIts, t11at "no geat  cha~rges 
wiII occur in the species' of the ichthyofau~ra of tlie reseriroir as co~npared 10 the 
mai11 flow". 

It is surprising ilrat SIovakia did not request this report f ~ p m  Prof. J HoICik, a 
\wiId reriow~red SIovak ichtIryologist and ecoIogist, member of the SIovak 
Acaderny of Scie~rces i ~ r  BratisIava, and "the onIy scientist reco1-~rmended by ai1 
sides: Greens, SIovaks and Hu~igarians",~ ' who stares: 

" WitIr ... vanisl~ing a1 1 t I~e armç on eithei- side of the preserrt fioodpIain 
sti-etclii~rg behveen Hrujov and PaIkovicovo, the Iosses wiII be tlre 
highest. TIre totaI iclrtlryomass wiI 1 decrease in tlre eritire section betwee1-1 
Bratislava and the NagymaroS Reservoii- by 75 %, avai1a61e production by 
75 %, and tlre possibIe yieId by 9 1-82 %. TIie section which wiII be tlie 
~nost affected is chat adjacent to the oid Danribe bed where Iota1 Iosçes in 
a11 parameters of tliis alterilalive e ~ c e e d  95 %, arrd oii a unit area basis 80 
%. HigIrest Iosses iviII be i r i  productio~r a11d yieId, since after- cornpIet ing 
of the co~~struction programnred, tlre present production of rIre flaodpIai11 
and accompanying yieId increases i11 tlre hig11 watei. yea1-s wiII cease to 
exist. In the optima1 aIter-~~ative, i.e. if the arms are pai-iIy preserved, rlre 

I 7  Sec HC-M. Anneses. 1:oI 4, annese5 3 and 4; scc also J Losing: 1989: EcoIogicaI prohIem5 of 
[Ire Danubian barrage systeIn Grrbiikovo-Nag~~maros (CSSR-I-ilirrgairr y) (in Gcimnrr), it'arui iind 
Laridschufi' 54 (2): 64-67, incidenialIy. arr aiiaIysis oc Ihe nciylrbor~ri~ig. upslream slretch of tlic 
Auslr-ian Danube arrivcd nt s ~ i i i ~ l a i  iesulrs. E. Distci-- 19114 -1.0 Ihe proble~nntical natu1-e of the 
iiiIc~idcd Danubian barrage ncai- Hai1rburg/Ixrltrer Airstria (iii Gelnian), n'niur- zind hndscliofr 
59 (5): 1 90- 194. 

I 8  SC-M. A~i~rexes,  voI 2, Annex 37. 

IY SC-M, para 7.104. 

20 11 1s esen mentioncd tira1 tlie idea or conslrircti~rg frsh passes at GabEikovo or DunakiIiti '-!vas 
abandon& bccnrise'given the aniicipatcd 11)-dioIogica1 regimca~id tire parlicuIar composition of  
~ h e  ichtlry~fauna~ the effeclivencss of fis11 passes i s  diini~rated'. (SC-M. Annexcs: voI 2. 
alrncx 25);  i.e.: the resewoir eliiri~nates a11 rypical rheopliiIe niigiating fisIr specics. 

F Pearce, ,%IV Scienlisl. 1 7 Septernber 1995: SC- M. krnexes. vol 2, anTiex 1 5, ai  p 1 76. 



!osses expected $vil1 be from o11e IraIf to one thii-d of those in the Ieast 
favoul-able aIte~-native."~~ 

5.2 THE IMPACT OF VARIANT C 

Variant C Ilas psoduced the sarne faII in the rvacer IeveI that worrId Irave occurred 
after the implemenration of tlre Original Prqject, but affects a longer reaclr of the 
Darirrbe. TIierefore, as anticipated, al1 alluvia1 biotopes of tire Szigetkoz Iost the 
specific cliaracter of fIoodpIain ter~.itor.ies.~~ As a resuIt, floraI atrd faunistic 
corniirur~ities wiII prese~lt a drastic decrine iri biodiversiiy in the near furrire, tIie 
Frrst si8115 of which are now visibIe as dernonstiated beIow. TIre Ioss of warer 
co~r~iectioi~s betweei~ the ~r-rain channe1 and the diverse ruaterbodies of tlre 
fIoodpIain adverseIy impacts the funcrio~r ing arid prodr~ct ivity of rliis ailuvia1 
wetiarid ecosystem in both its aquatic arrd tenestria1 (riveri~le) co~nponeirts. 

At rlie mo~r-rerit, tire affecte4 s t ~ t c l r  of tlie Danube is suffering fiorn vai-ious kinds 
of darnage and wiII contirrue to do so in rlre future. Sediinent Ioad is reduced 
significarrtly by its retention in the ~ u r i o v o  i-eservoi1-.(Plde 8.1). Prior to tlie 
closure of rire Da~rube, sedirneirts pIayed an i~rlportant rare in tlre ecosystern by 
siItirig up the floodplain, p~+oviding ~rrttrients and physicaI stress to the biota. The 
diversion scvereIy ilnpacted the Szigetkoz due ro the sudde11 Iorvering of tlre watei- 
IeveI in the main clranne1 a~rd the acco~~rpar~y irrg cornpIete dessicatiori of several 
paIeopota~nic~~ Irabitats such as the Lipd ai-ea. Mosr of the paleopotamic water 
bodies disappeared. The or-det and balance aniorig the fauna1 and floral 
comrnuili ties were upset by sadicaI changes, most obviorrs in the çigriificant shqi-t- 
te1.m cliarige in the fish far~na. TypicaI wet Iand vegetatiorr I-rabitats wi th water- 
weed a11d ~narsh communities wér-e seriorrsIy damaged. WifIl regards to forest 
iregetat ion, 5% of [Ire trees wei-e cIassifieci as dead at the end of 1 993. 

Variaiit C's exceptionaIIy Iow ivater Ievel in the OId Danube I-educes tIre active 
floodpIairi habitat to a rarher smaI 1 ar-ea onIy incorporaring Iow a11d estre111eIy Iow 
elevatio~rs. Siilce rhese IeveIs covered jrrst 7% of Ille forest sta~ids in the Szigetkoz 

-22 J I-iolt~k: I Dastl and M Vranor,sky 1981: Hydiology and I c h ~ h y l o g y  o f  flic CzcchosIosak 
Danube i ~ r  i-clniioir to predicied c l i angs  irfter 1lrc coiisti-uctioii of ~ h e  Gabi-ikovo-Nagymams 
River Bit1 1-age Systçrn. Prke  Lnh I+!xir.- If,vd~obrol. 3 :  19- 1 58 (her-ei~zoJer. Holtik ei nt . 
1981). 

23 1-IC-M, liaias 3.57 and 3-38: Scicrif$r Evalrmfinii, 1-IC-M. vol 2, cliap 4. 





before 111e i~npIementation of Variant CYz5 tlre fIoodp1ai11's actuaI area titiII 
decsease to an aInourrt wl-riçir does not exceed this range. 

The Iorrg-ter~n effecrs wiII be feIt oves a ~nuch gi-eater area. TIre errti1-e active 
floodpIain needs frequent iriuridations and large fluctuations of tlre gror~ridivater 
table in order- to inainrain its essentia1 fu~ictiwrs as a riverine ecosystern. HigIl 
floods of a week or inare dui-ing 'Ire srrm~-r-rer Iralf-year used to seIect adaptive 
species and provide nutrlerrts: a~rd ensrrre a good oxygen supgly to the i-oot zone. 

The rnorphoIogy of tlie oId riverbed Irnd preseiired its natusa1 clraracter despite a 
gradua1 declirie. Sil-rce I 492, it has aItered i ts flow regi~r-le sig11ificantIy wit1i 
subseqrrent changes in I~abitar conditio~rs, i.e.. the crearion of stagnant waters witli 
eutsopbicatioi~ a~rd siItation {PIQI~.  6.3). 

Pi-esentufioi? of New Dalu 

A conrpreIrerrsive srudy from the Depa~?~rrent of PIant Taxono~ny and EcoIog, 
Eotvüs Universiv, dèteii-tiirred changes in fl ura: irrdicator popuIations, pIant 
corn~nunities arid observation ai-eas. AI tirougli obv iorrs changes in forest 
communities wiII o~rly ~r-ra~rifest irr rhe Iong-teim, the size of tire assirrrilato~y Ieaf 
area is aIr exce1 Ient indicaror of clra~rges i11 \n;arer supply at a given habitat. Fig3cl.e 
5.1 slrorvs tire resultç of a surlley of for~r tree species. 

25 Sec Somogyi el al., 1993: HR: Annescs. rrol 7: nlriics 6 

2G Siirron and Szabo, 1995; HR, Anncxcs: 1.01 jr annes 5 



Figare 5. f. Leafnl-eu ojfrees m rhe Szfgerkez before and cifier rhe i~)pi'eirrenfczliot? of 
Variailr C. 2i Locniifies ofrhe sarrrples: 

TIre irifl uerrce of Variarit C is cIearIy r.eflecred in rhe reducriori in Ieaf area values, 
arnounting to 20-28%. AI1 tree species ~row experierrce a çub-optima1 watei- sr~pply, 
which cari Iead to exti~rctio~r withiii a few years, esptciaIIy in the case of wiLIows. 

Investigatioris of otlier ~r-rorpI-roIogicaI features support these conclusions. The 
shoot Iieigiit of the Commori Reed (Plu-ugmiles ausri-dis) was 10-25% Iower on 
sites irr tlre Stigetkoz after the diversion, than on unaffecteci controI pIotç, 
indicatirig the begirr~ri~rg of a ratlrer- mpid Irabitat transformation in the protected 
marsh-reed cornmunitie~.~"TIre average Ieaf area arrd slioot fieiglrt of Ta1 1 PIantai~i 

27 See  HR: Annexes. voI 3; annex 5:  Tobie I .  In the Middle Szigetküz (site A) for tlic Grey AIdcr 
(Alizizs ii~cnna) and the Common Oak (Q~iei-ciis J-obrir) Ihe average Icaf arca in rlre hvu y a r s  
aflci. the diversion (1993-1984) {vas 20% alrd 26% Ioiuer ttran that for the F a n  pprioi- ro 11 

t 1987-1992), r-espcctrvc.Fiy. Ttre high precipita~~on In 1994 prooved 10 be beneficial for the II-ecs 
especiaIIy foi tlic distr~i-bn~rce tolemrrt North-Anrerican P e n n s ~ I ~ a n i a n  Ash (FI -WI~IU 
!leiin.~ylvaiiicn) hut even ~ h e y  did no1 reach ~ h e i r  pievious values. 
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(Plnnrago a/lissi,izu) gi-o\ting iii iinpacted meadows in the Middle Szigetkoz, 
decreased to Iialf or eveii one third of coiitrol çamples iiidicating ultimately the 
curi-ent destri~ction of tlie Iîighly di\;erse flood t n e a d o ~ s . ~ ~  Tlie inean leaf size of 
tlie Yellow Water-lily (A'wphm lutea) was 50% and 75% lower thaii tliat of tlie 
coiitrols in  1993 and 1994, respectively so tkat the species' cotiiplete extincrion is 
anticipated within thiee years il1 tlie terrestrialised wetlaitds of the S z i g e t k o ~ . ~ ~  

Chailges iii plant coininuiiities also prove the detriiiiental effects of Variatit C aiid 
coiifirm tlie generalisatioii of the indicators' results. The ineasurernents and fieId 
surveys cairied out in the moriitoririg progi-aiiirne unatrrbignotrsly sliotwd I~abitat 
degradation, first of a11 drying and irivasion of tveeds, and the  first steps of 
vegetatio~t parten1 transformation. Plare 5. In  shows an example of rhe iapid 
coIonisatiorr of tlre 11ew Iy cseated feri.esti.iaI Iiabirars aiid Plafe 3. I B  i llnstrateç tlte 
invasiori of weedç. 

Tlie origina1 stare of tlte pote~-rtiaI natui-al vegetat ion parterii surveyed iri [lie 
Szigerkoz befweeri 1980 and 1492, is shown in Pl~rf.e 5.2. 

The OriginaI Project wouId have destroyed coinpIeteIy about 4,500 ha arid 
pa~?iaIiy 3,500 ha of tlre floodplain vegetatiori porenrial (Plure 5.3). Most 
impoi-ta~-rtIy, Ihe co1-11p1ete wiIlow-poplai- foi-est (zone 1), rvith an average tvidth of 3 
k ~ n  i11 the Szigetkoz active floodpIairi, ior11d practically disappear on an area of 
approxi111afe1y 6:500 ha, togethel. wirh its associated ponbiveed-rnarsh Iiabitats. 
Wd forests a~rd meadows (zo~re II} are only expecied to sui-vive with reduced 
vitaIity in a patclr close ta rire Duiiakiliti-HruSov Resei-voir. The potetitial willow- 
poplar zoiie would be teplaced by dry forests and grasslailds (zoiie IV) on a~prox .  
1,000 lia aiid by a iiiosaic of diy aiid damp (mesopliilic) forests and ineadows 
(zoiies IV and III) on approx. 2,000 ha. Two major patches of this inosaic would 
develop in the protecred floodplaiii outside the dykes on an area of alinost 5,000 
ha. Tlie cliaracter of the eiitire vegetation itiside tlie dykes will change dtie to tlie 
lack of regiilai floods, i.e., tliey will i-ieveriilore be alluvial vegetatioii but becoine a 
inistiire of cornmon floodplain species atid additioilal lowland species. 

Similar impacts were predicced foi- tlie loilg-term effecrs of Variant C. Tlie clianges 
i r i  spatial covei- witli wetlaiid vegetatioii (4,500 lia of cornplete and 3;500 ha of 
partial 105s) will be veiy siinilar, too, as showil i i i  Pkrte 3.4. A major diffetetice 
betweeii the iwo variatits is thai: tlie dry i-ipariaii grasslaiids (zoiie IV) are 
anticipated to occur betweeii i-km 1851 and 1837 oii ati area of about 1,000 lia. 
Betweeil rkm 1832 and 181 8 a iiiosaic of dry (zoile 1V) aiid dainp forests (zoiie III)  
i s  predicted along the Old Danube. Wet forests (zone II) are aanricipated to occnr i r i  



ari adjacent nai-1.o~ M t .  A~rotIiei narrow strip is foreseen to be sustained aIong the 
Mosoni Dantrbe. 

A recent study fi-oin the Forest Kesear-cl1 I~rst itute p~pdicts the 1011g-ter111 spatial 
deciease of tIie ecoiioirrical Iy vaIuabIe I-rybr-id poplai-s in the active fIoodpIain of 
tlie MiddIe Szigcrkfiz by 21% arrd a dsaniatic drop of wiIIoivs by 95%. Tlie 
expecred Iang-f erm pr-oducti~liîy wiII deci-ease accordingly .32 

'l'lie Slovak Coiinter-Memoi.ia1 devotes just hvo pages to tire irrrpacts of Variarit C 
on the natural eiiviioninent (flora; fa~ii-ia~ ecology), and furtherinoi-e, tliese pages 
only coilsider fish. 

III  ils sectiw oti Variaiit C headed "Flora atid F a ~ n a " , ~ ~  Slovakia gives 110 ilew 
data or inoi~itoting results to suppoi-t its affiriiiatioiis of a "successful 
inipleinentarioii" of Varialit C. Here again, Slovakia i-eiterates the betiefits of 
"underwater weii-S" wllic11 as iiidicated belo\vP4 and in  the Huiigai-ian Couiiter- 
M e i ~ - i o r i a l , ~ ~ a i ~ n o t  be ail ecological'soliition even if it were a Iiydi-aulic oiie. 

No scieiitific evidence is giveii i i i  tlie Slovak Couiiter-Meinoi-ial, iio scieiititic 
arguinenis, onIy tlie asseitioi~ tliat "ttie [Slovak] ffoodplaiil and biaiich systein of 
tlie river is preserved and restoredr.3G Tlie oilly "evideiice" presei-iled to support 
tliis stateiiient are a tiumbei of pliotogi-aptis slioiviiig impouilded Slovak side-arms 
ai-tificially filled witli watei atid sui-i-oui~ded by green f0iest.3~ Froin wliat is said 
above, ir  is cIear tlrat afier two years divei.sioii. a gieeii forest is n u t  evidence of a 
Iiealthy werIaiid vegetatiorr coi11 muir ity. Even if gr-oundri~atei- leveis rvei-e i iicreased 
effecrively, tvhich is d o n b t f ~ ~ I ~ ~ ~  ~iatural fur~ctiortirrg 1s not restor-ed aiid seveir 
Iosses in biodiveisiry is inevitabIe. 

* Soinogyi rr (11. HHR: Anneses vol 3.  arrncA G 

j2 See Chapre~ 6 7 of 1111s Rcburtal. 

33 TC-M. paras 8 3 5-8 39 

34 5ee beloii. Clinptcn 7. 

I4C-M: clinps 1 and 3 .  Srienr$c Evulirafron. HC- M. r.oI 2, chap 4 

SC-M. para 7 27 

37 SM. illiis 36A-D: SC-M. ilIus CM-6c and CM-1 8. 

38 Foi. a more detailed rebutial of reinedial ineaçures. see Chaptcr 7 of this Rebuttal 
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CHAPTER 6 

SOILS, AGRICULTURE, FORESTRY AND FISHERY 

5.1 SOILS AND AGRICULTURE 

5.1 . I  SUMMARY OF THE SCIENTIFIC POSITION 

In HU-ngary, ttie Szigetkoz tegioii is one of tlie iiiost valuable territories fioiii tlie 
poirit of view of agricultiire as well as iiatiire coiisetvatioii. Soiis are iiiiportaiit 
deteriniiiiiig factors of plant production aiid have a unique role i t i  pieseiving tlie 
iiatui'al and seirii-tiatiiral state of the laiidscape. In ttie Szigetkoz, the pai-ticular 
gi-oui~dwater coiiditioiis and associated soi1 inoisture regiines have beeil a 
deteriiiiiiiiig- iiiflueiice oti soil (aiid Iience laildscape) deve1opnient.l In addition, 
tlîe natiiral watei iegirne, whicli pi-ovided a natuial siib-iri-igatioii for inucli of tlie 
area, was an essential faclor i i i  ei-iliancing agiicultui-a! productivity and reducing 
suçceptibility to droiight, as well as rnaintaiir ing the naturaI ecosysterns. 

Shor-t-cerrn i~lipacts of tlie Origi!laI Project wor11d have involved a Ioçs of this 
1raturaI rnoistrir-e supply ovei- large areas of the Szigetkozl I~npacts with respect to 
foiestry and natriral ecosysterns are discussed eIsewire~-e.j For agriculfui~e a Ioss of 
PI-odr~ctivity and strscept i bi lity ta drouglrt wouId have had severe conseqnences for- 
the IocaI econoiiiy. In tlie long lem, soi1 scr1rctura1 clia~rge a~rd modification of the 
soi! nutrient statns iver-e expected. I n  paizicular. the soi 1s Iiave a IiigIi carrioriate 
content, due to their aIIriviaI origins, and tlre soi[ strrictiri-e is seiisirive io the 
developrneiit of carbonate accuinulatioi~ layers wliicli caii lead to deveIopmeilt of 
impervious horizoi~s.~ Changes to iniiieralisatioii were expected due to a cliailge in 
aerobic/aiiaerobic coiiditioils and the teinpei-ature regillie, leading io IOSS of soi1 
fei-til ity. 

I n  tlie viciii ity of the Dunakil iticHruSov reçervoir, watei-table rises wei-e expected, 
witli associated probleins iiicluding loss of aeratioii (affectiiig soil biota, 

I TIiç soi1 foi-liiatioii pi.occsscs arc desci-ihed in ihe Scien~ijic Evulirorion: I3C-M. voI 1: 
cliap 3.1.2. 

Ouanrifieci in (;cieiirfi Evolircrrion. J-IC-M' vol 2. chap 3.4 



niicsobioIogica1 processes and ritrtrient regime), problems of tiIiage and ~rrac hi1iei.y 
access, a~rd occurr-errce of çecorida~y çaIinisat ion/alkaIisntion processes. 

Irnpacts of grorrridwater- qualiry Iiave a11eady been discussed,5 but obvionsIy 
degradation of groundwater qtraliiy - has inipIicatioris for soils arid sui 1 water. 

Tlie observed iiiipacts of Variant C have borne out the concerris for s1101-f-tenn 
adverse impacts, althougli tlie time-scales of change are in general, too slow for 
long-tei-in effects to be readily discerilable. Tlie Scieilific Evaluation6 discussed 
obsei-ved groundwater changes. Tlie impacts on agiicultui-al production were 
difficult to quantify due to tlie complexity of interdependent factors such as 
cl iinate and agricu ttural practices: but nevertheless these were estimated for 1993 
based on a multi-factor analysis and sliowii to be sigiiificai-it.7 

A more rece~rt analysis of detailed agricultural and soils data8 allows further 
definition of [Ire soi 1 water effecrs. ln Plare 5.2, [lie average deptIr of groundwater 
in tlre gsowing season, based on ari agr-icultrrrai inonitoririg programme between 
1980 and 1492,. is used in co~~junction with soiIs information to identiS, the 
conditions of 11aturaI sub-irr-igat ion before dam construction. The correçponding 
conditions aftel- co~npletion of Variarit C are show11 ir r  Plare 5.4. TIre dra~iiaric 
reductiori is evident (a 78.3% Iass in agrictrIfura1 areas iri the MiddIe Szigetkoz 
receiving 1ratrrra1 sub-irrigarion str pply). TIiis is ful-ther ÏIlustl-ated in Figure 6.1, 
wlrich shows observed soil rrioisture protiIes and associated gror~~-rdwate; IeveIs at 
a represeiitative Iocatioii in tlie Stigetkoz prior 10, and foIIoiving the completion of, 
Variant C. It caii clearly be seen that tlie réduction i i i  groundwater level is 
accompanied by a coiisiderable loss in soil inoisture. 

.Sc~enlrjic Evvnluaiio~r, HC-M, vol 2' cliap 3.5 

Ii Sciei~tij ic .Evaliralion: HC-M, vol 2: chap 3.4.3; see also Chaptei 4.4 of this Rebutval. 

Scient@ Evnluaiion, HC-M. vol 2': chap 5.2.3. 

E Molnhr, G Palkovits and K Kajkai, FJvnluatioi~ of the effect of the Ih in ibe  Hvdroelectric 

Barrage Svstenl nt1 Soil propcrties a'nd Agriciilti!i-al Production in the Szigetküz Region, 
Budapest, 1995. 
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Forrr repoi~s, ~ I I  SIovak from the In-igatiorr Farmi~lg Kesearch Institute (VUZH), 
Bratislava, ivere deposifed w i l I r  the Irrternat ioriaI Coui-t.9 TIrey are 1 943 psogress 
repo1-t~ from a 1990- 1394 SIovak programme of work or1 soi15 i11 2itnp Osti-ov. TI-re 
sepo~?s pi-ov ide impo1-tant support foi- Hurrgarian coilcerns, and aIso de~r-ro~lçtrate 
that, as Iate as 1 993: i-esearch i~rto the issues of concerrl was far fr-0111 compIete and 
ameIioiation rneasures Iiave yet to be defiired. 

The foIlowi~-rg tra~lstated excerpts clearIy demonst~.ate tI.rat SIovak scie~-rt ists rvere 
aware of the pote1-rtia1 for serious Iorig-term adverse effects due to the 
irnpIen~entat ion of the GN BS project: 

"The ecoIogica1 effects of the opesat ion of tl-re Danube hydroclectic pIant 
w il1 probabIy affect exte~~sive agricultusal areas irr the i i tny Ostrov 
iegion, wllich are the far~nIands pl-oducing rlle Ilighest y ieId per- I-recta1.e in 
oui- c o r r ~ ~ t ~ y ,  due to the adva~~tageoris ground urarer regime. 

The construct io~r n~rd operarion of the Danube Barrage Systein wilI bri~rg 
about a Iasting change iri  tl-re deph of groundwater IeveIs i r i  rhe aseas 
affected, ivIiicIi wiII be ieflected i1-r the modification of fa1111 Iand çoil 
characteristics and systcnls (especiaIIy w itlt regard to the water- regirne 
a~rd the temperatuse syste~ri), arid w il1 be accompai~ied by 11-rodifications 
in the rnost irnpo~tant co~lditions of agricuIru~+aI pioduction."IO 

"TI-re consrsuction of the Da~rube Barrage System constitutes a signi fica~it 
inter.vention into the naturd e~~rri~orr~nent of the i-egion whicli wiiI biing 
about Iasti~ig changes in the gi-ouridrvater Ievefs i n  the soutlrern part of the 
Danubia~r pIairis. In a Iarge pal?: of tlris area, clianges in the grouridwater 
IeveI entail the  modification of tlie regirnes of farmIai-rd, modiSing the 
chai-acte1-istics of agricultrrral soi Is, arid dianges in the Ievets of high 
1ni11esa1 conteIr[ €1-ou~~dwater may acceIesate the accumuIation of sa1 ts in 
the soi1 or farm Iand profi Ies. Individr~aI cIia11geç to the soi1 in tire various 
aseas wiII depend on the IeveI of groundwates iii tlrose areas, the 
co~riposition of the soi1 grairis and tlie dr~ration of the effects of the 

5 RcIiRk et ni.. 1993. &IR. Annexes: VOI 3. B ~ I I C S  7. pa1-l~ 1-4 - 

'O $ Kehik ei al.. 1993; HR. nii~rexes. vol 3 .  ünne.; 7. part 2: chrip 1. 



rnodified conditions. Girren the maiiifoId ~rarure of the pa~ticie 
compositio~i of far-inlal-rds and r11e soil, anci tI1e differei-rces in the deptl~ 
and salt conte~rt of gsou~rdwarers, we Iraile ~o expect a wide range of 
cllanges i r i  rlre pioperties and tra1rspo1-t characteristics of fartnIa~-rd 
soi 1."' I 

The X eparfrd Research 

The i.epor.rs describe a pi-ogramme of soi1 sampIi~rg, and soi1 pliysical and chemica1 
arralysis for tlre 2itny Ost~pv, and ~Iassificat iori for a database using Geograplr icaI 
I~rfor~nat ion Systern. III  addit ion, work lias defiired tlie distribution deptlr of soi1 to 
urrderIy ing grave1 Iayeis. The resuIts Irave been used to caIcuIate o p t i ~ ~ r u ~ n  
groundwater IeveIs for a range of soi1 arid crop îypes to ~rraxi~nise crop production, 
as an aid to grou~rdwatei- nranage~nent. 

The wo1.k is iirco~rrpIete (as at Nove~rrber 1997) a~rd simulations presented take no 
account of cIienr ical processeç or structura1 clrange, altliougli these are recog~lised 
as impo~?arit effects. A substantia1 set of proposais for fu11hei- rvork is i~rcluded, 
whick indicate tlie incoinpiete nature of the work. The research has focussed o1-r 
issues of cIassifrcatiori and sI~oi?-tei-~n water n.raIragernent? whiIe the Inore 
conrpIex, di fficult and w ide-ranging issues of lo~ig- te~~n degl-adation remai11 
unqua~~t i fred. 

This is cIearIy demonstr-ated by tlre foIIowirr~quotat ions: 

"TIle cIremica1 prope~?ies of farirr 1a11d soi15 and tlreir vaiiability and 
dy~ra~rrics Iiave to be- assessed according to the farmland 1iyd1-oIogicaI 
categories, taking into accoutrt tfle systern of productiorr (fertilisation)." 

"The rnaxirtrun~ and rniit imum gior~i-rdya~er IeveIs I-rave 70 be ident i fied 
frorn the aspect of capiIIaiy çuppIy; rI~e conditio~rs of satusatio~r a~rd the 
i ~ r  flux of uildesirable matei-iaIs i ~ i  ground\iratei- have to be detei-in~ned." 

"Rernedial measures ~r-rrrst be psoposed for the operating conditions of tire 
liydsoelectric pla~it with tire açsessmei-rt of tIreir effecfs on the poter~tial 
pi-oductiirity of crops." ' 

~Rehikeioi.~I993;I-IK.Anncscs,i~oI~~anncs7.pnii3.chap1.1. 

-' HR. Aniiexes7 voI 3.  aiiiies 7. part 1. 



"It is necessary to update already exis t i~~g sesuItç ... a~rd to inrpIernent Iong- 
term soi1 iesearch 111ethods."'3 

III  surnrnary, these docrr~nents nrirsor our co~-rcern for soi1 deg1-adation and 
agsicrr IturaI producf iv ity. Work in I Y93 was incorripiete alid ~-rairowly focussed. 
Ilnpa~tant issues sucIr as changing clremicaI status and Iorrg-term effects had beerr 
secognised but Iiave 1101 yet been addiesseci. Ever-r in 1993, anreliaration rrreasuses 
were sti I I  to be proposed. 

6.1.3 REBUTTALOF SLOVAK ASSERTIONS 

III its Cou~~ter-Menlorial, Slovakia argues îliat declining groundwater levels had 
occurred psior tu the dani~~ring of the Danube and fhat thiç frad Iead to Ioss of 
capiilary suppIy in Iai-ge parts of the 2it1ii Ostrov and the Szigetk6z.I4 III 
Chcryrer 4.41, above, it is diown that SIovak clai~rrs of historical groundwater 
decreases are iriaccurate, exaggerared and misIeadirrg (see, foi- example, Plare 4.3). 
1t is ceriairiIy  rot the case that capiIIary supply Ilad beerr Iost in Iarge parts of the 
Szigetkoz; this is cIearIy dernoristratecl in tlre Hungariarr Counter-MemoriaII5 arrd 
in the Ïecent agricuItura1 arralysis prese~~ted above (see aIso P/& -6.2). It is a h  
çtated that the GabEikavo-Nagyrnaroç Pr-oject was i~ltended to raise water levers in 
tire viciriiiy of the reservuir and tIre side-ar1-II system. WI-riIe a local rise in tlie 
vicinity of the 1-eservoir was indeed expected, I6 tlre impact of side-arm recharge 
management, as proposed by SIovakia, is discussed in detail in Chapfer. 7, below 
and dernonstrared to be minimaI. 

The SIovak Counter-Me~nw-ial also accuses Hurrgary OF a faiiure to produce 
evidence of Ioss of capiIIaiy effect. I 7  This Ioss was demo~istrated by sirnuIation iri 
tlre Scienl@c E~aIuc~fiorr~~ arid above (Plare 6.4 arrd F<gur-c 5.1) fro111 secent 
observat ioris. 

Slovakia once again derr-ronsf rates a faiIrrre to cornprehe~id the Iong-term nature of 
many of tlre associateci impacts when i t cIainls tiiat carbo~rate accu~rrnlation has [rot 

l 3  HR, A~i~rexes, vol 3, annex 7. part 2. 

l4 SC-M, paras 7.92 and 7.93. 

' j See cg.. ScienfijÎc E~~ha?ia ir ,  HC-M. voI 2. chap 3.4.2 

I6 HC-M. vol 5: Piale 3 i i .  

l 7  SC-M, paras 7.93 and 7.87. 
IS Scïeidffic Evuiriafiw~~ HC-M, vol 2 .  chap 3.4 -2. 
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occursedi3 and irnplies tliat tlris (eveii if ir is tl-uef and no evidenci is psoduced to 
support tlie co~nmerit} is evidence of u~rreaIistic concerns. SucIr efkcts are 
extrerneIy u111ikeIy ro be obsenrabIe witlrirr a year or t ~ v o  even given intensive soi1 
clienr ical sesearch. III  paragr-aplrs 7.94 and 7.95 of its Counter-Me~norial, SIovakia 
aIso i~~dicafes a failuse to appr-eciate the compIexity of soi! clremical change. 
SubtIe changes to tl-re biogeochemica1 soi1 regirne can carise carbonate 
accurnulatio~-r, as is aIready observed eIseivIiei-e irr rhe ~ - e g i o n . ~ ~  

Slovakia aIso trrrns to the BecIrte1 1-eport to si~ppol-i its argu~nerits.~ ' This r.eport, 
carried out i ~ r  a lirnited time, with Iimited resour-ces, a~rd on behaIf of the GNBS 
psopoiients, did not pi-ov ide an in-deptlr a~-ralysiç of nlany important enviio~rme~rtaI 
aspects of clle project. Sucfr a i-eview is in no sense a substitute for detaiIed 
reiearch. 

6.2. FORESTRY 

6.2.1 SUMIiqARY OF THE SCIENTIFIC  POSITON^^ 

TIre irnpact of the Barrage Systern on ~OI-estry in Hungary covers areas wl-rich 
incIrrde stands of 8,600 lia in tlre Szigetkoz of wlricIi 1,000 ha have been cIeared 
for- tire construction of tlie ~ a b ? i k o v o - ~ a ~ ~ m a r o s  Barrage Syste~n. OriIy snraII 
forest areas are irnpacted downstrearn of G&ryü. 

In addition ro Weather conditio~rs, type of tree species (see Plu& 5.1) arid soi1 
conditions, the starid prodrictiviiy in  the Szigetküz mainIy tiepends on groundwatei- 
le\~eIs and ~ I I E  dynamics of the discharge rcgirne. U~rder pl-e- da^-11 conditions the 
a~rnuaI tvood i ~ r c ~ m e n t  in fIre pal? of tlre active floodj~Iai~r most affected was 
65,000 fil'. The clearance of fusests accnrtIrts for an an17uaI Ioss of 1 7,000 rnvir 
prodr~ction. TIre drop in gsoundwater- Ie\leIsZ3 anci the seduced dynan~ics of water 
IeveIs wouId, i ~ r  tlie Iong-term, wsuit in substaitria1 changes to the species 
co~-riyiosirion and structure of the op1 imurn foresf starrds. Ttie a~~ticipared Ioss in 
yieId was caIcr~Iated in derail for aseas i ~ r  the active fiootipIain (scc beIow). Slro~?- 
terIn darriage can be detected by actuaI lrreasusemerits of the ari1-rua1 increment of 
sta~id volume. Figure 5.2 s11ows a distirrct drop in grotutfi of hybrid poplar 
observation pIots i r i  the active FIoodpIain after tl-re diversion of the Danube. 

19- SC-M, para 7.94. 

20 Scienifi Evalircriroir, 1-1C-M, voI 2: chap 5.1.6. 

21 SC-M: para 7.97. 

22 For- details see Scieiirific Evairrariuir, HC-M. vol 2, chap 5.3. 

25 HC-M, vol 5. Plaies 3 1 1  aiid 3 f 3 (Original Projcct and Variaiit C. irspecri~eiy]. 



Figure 6.2: Annrral t-oh~riei~ic gror v ~ h  ofhybrid poplm s i ~ n 4 s  
' by lrge grorip. 

6.2.2 PRESENTATON OF NEW  DATA^^ 

A strrdy eiraluated the potentia1 Iorig-terrn cl-rarrges in the productivicy of forest 
stands in the active RoodpIai~~ wl-riclr suffered fwm a dsop of g~-ou~~dwatei- IeveIs 
afkr the i~-r-rpIemerrtatiori of Variant C or which worrId Irave r-esrrIted aftei 
iiiipf~Irrerrt ing the Original Pi.oje~t.~j For. optirnuln t irnber pmduct ion the selecri011 
of species worrId ~reed to be changed ro suit altered site corrditions. Long-re~-III 
damage based OIT average yieIds warrId I-esuIt i ~ r  an arirrria1 Ioss of aborrr 140 

24 Z So~noçy i et al . -Issess~iieni of long- ~cr-iir clzangcs in ihe pi-aducf iviv of s ~ ~ r ~ d s  in ihe S--ipciE;o; 

f l ic i~  ciiii he e.~pecled 1117dw dfler.enf rwiei t.egrriieb. Buda~~csr 1993: 1-IR. Anneses, vol 3.  
aIineu 6 

2' OnI! thust. iil-cas n71riclr csyciicrrced a drop of average groundtvater IevcIs rvci-c incIuded in the 
s~ud? In addilion. piababIc dcgi;?datioii of rorcsls bp missing aiid 1-cduced g1-ou~rdrvatcr Icr,el 
fiuctuatioiis \\.as nor con5idered in rhe slucly. 



miIIion HUF (Oiigi~iaI Project) or of about 1 I O  rniIIiorr H U F  (Variant TIie 
anticipaated Io~rg-ter111 clifference i n  yieId betiveen pre-dam conditio~is and rI~e 
OriginaI Psoject or Variant C caIr be see13 by compaii~rg Plares 5.3-5. d. 

Slovakia's mai11 asse13 ion concerning forestiy is tfrat siIr king gror~ndrvatei- Ieveis 
caused by the degradatio1-r of tlie i-ivesbed befwe rhe diversion qfrhe Davrube Irad 
adverseIy affected foresrry, and that the Pr-oject + a s  ailning at reversi~rg diis 
process27 ActuaIIy no decrease i r i  t irnber p~+odnctiv ity was experierlced i11 the 
decades befose the impIe~-r-rentat ion of Variant C. NatriraI fosests ~wse pai-tiaI Iy 
repIaced by cdtivated forests with more pmduct ive species, InainIy I-ry biid popIars. 
III  fact, forestiy statistics do Irot indicate a decli~re irr forest production in tlre 
Szigetkoz before the  diver-si011 of tire Danube. Despite a certain drop in 
groundivater ieveIs between 1 960 and 1 990,28 t I~e  ~iiajor part of the Szigetkoz sti I I  
experienced sub-irrigatio1-r by capiIIasy rise arid reguIar i~iundations;~~ thus a 
dra~natic Ioss of sub-irrigation occr~rred o~ily after the i~npIementation of Var-ia11t C 
and not p r i a  to the d a ~ n m i ~ ~ g . ~ ~  

\\ 5.3. FISRERY 

WirIl the implewe~rtatioir of the Original Project, tl-re far~rrisfic structure of tIre 
' rraturaI fis11 co~-rrrnrinities rvould Irave cllarrged, the Iota1 f i d i  biornass and 
pi-odr~ct ion wouId decrease sig~-rificantly in the erit ire section of tlre SIovak- 
Hungar-ian Danube.32 The peak operatiori of the OriginaI Psoject. that is tl-re Iiiglr 

2G CaIcr~Iaied tiom Tnblc j in Sotiiopi er crf.: H R .  Anneses: vol 3. ariliex 6. 

27 SC-M. paras 7.92. 7.34. 7 78 and X.33. 

2s S e  Pln~e 4.3. 

23 Scc Plore 6.2. 

' For de1ai1s sre SciLrirfic Ev~lirniian, I-IC-M, roI 2. cIi;ip 5.4 

32 J HoIClk: I BasiJ ;ilid h4 Vranor~sk!;. 198 1: H~li-ub~oIogy and iclitliyolog!: of thc C~cchosIoi~ak 
Dn~rube in ~ebrion io pi.cdiricd clia~rges a k r  rhe consir-uctinrr of rire Gabf ikovo-Nagyniir~u~ 



daiIy water IeveI fluctuations, wouId destroy fish corn~nunit ies in the sipariari 
ecorones a~id dimiIrish the prodrrcrivity of rlie whoIe systern. 

W a w  engineering  ai-ks connecred wirl~ tlre coristruction of the Originai Psoject 
causeci detri~uental changes in the frslrery r-esorrr-ces, isrhich was indicared by a 
decseasirig tl-erid of catch i11 the Iate 1 980s. TIre irnpIementation of the Original 
Prqject wouId I~arre resuIted in simiIar'damage obsenred in tlre GabEikovo sec tus of 
tlre Danube since the operatiori of Variant C.33 

III the SIovak Cwriter-Memoi:iaI there is an annexed study: "FisIr, Fisheries and 
tlre G/N Psoject" by Antori K i ~ - k a . ~ ~  Tiie authos does flot distinguiçh tlre Origirrai 
Projecr from Vaiiant C in the paper: tlre GabEikuvo-Nagymaros Projecf is 
rnentioned, but sonre çtate~r-rerits refer to Variant C, whiIe a few statemerits relate to 
the pre-darn sitr~atio~r , co~nrnented on beIow. 

Some suppositions i11 the SIwa k strrdy concerning the fis11 cornmuriit ies of the 
reservoir are contr-adictoiy. The study says, tg.,  "[ri]o gr-eat changes wiII occur i r i  
rlre çpecies of ichtiryofauna of the reservoir as co~r-rpared to the main river Flow." 
A~rd tl-rerr evidence for signifrcarrt clrariges is presented: "...the seçeruoir wiII 
beco~ne practicaIIy an isolated e&systern, rvith ichthyocenoseç deperidi~rg on f 11eir 
own reproductiori", "Spica1 rlieofile species ... wi I I  decrense", "increases in 
popuIations of plrytolitoplry le species ... ~ ~ r a y  be expected", which show tliat tlre first 
sente~~ce of tlre SIovak study is unçuppo~ted. 

TIre study Statesr that ilie conti~rr~orrs decrease in the totaI frslteiy catcli commenced 
i~r  the second half of the 1960s. The COI-~lrrrer-cial arid recsearional catch i r i  the 
Czechosiovak Danube betweerr 196 1 and 1979 show that the reduct ion was 110t too 
p~ogreçsive.~j TIie statistica1 data of fidiery iri tlie upper stretch of the Hurrgarian 
Danubej6 de~r-ro~-rstrates that these was not a sig~lifica~rt decIine in the totai catch 
betivee1-r 1958 and 1987. 

River Barrage Spsrein. Pi-cicc Lrrb Rybur- Hydrobiol. 3: 1 9- 138 (IicreinnJtei- HoIÇik el al., 
1981) 

34 SC-M. Annexes. vol 2. arrnes 23.  

33 HoIEik er al., 198 I ; see Figiri-e 6.3 
3t O Be~tala~r,  Repori an ~ h e  1993 obseivarion of rhe cliangrng Doi~ribia~r Jsh fiirnu nrrd rls 

hahria~s in rlrr S~igerkuï rrioniioi-ing. Agricu ltu1-aI and Food Industrial P~~rnotcrs  Ltd 
(manuscript) 1994. (Iierenrufrei- Be~taIan. 1994); see also Figlire 5.d. 
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Figure 5.3: Cu~ch ojcorrn~rel-cial and recreu1ionaljisI~e17~ in ilw C~echoslovak Danube 
bctwee~z i96l and 1 9 7 9 ~ ~  

Figt~re 5.4: Tu~ui coicl? ofjirhei y in flre u p ~ ~ e r  srrerch of fhe Hui?garian Dmiibe fberwee~r 
- Rajka and h'onrur-onrjfi.om 1968 10 19573s 

The srudy assel-ts that the tliree rnost riurnerous çpecies rvere bIeak (Albur*nus 
dburnus), roach (Rur ilus rurilu.$ and ru ff (Gynrnuc~phaIus cernaus). The ir 
aggregaated ratio of the totaI abu~idarice was 59.10 % 'and 80.66% in the total 
ichthyomass. WIreii and wIre1.e were these data obsewed? TIie1-e are rio r-efererrces 
i ~ r  the paper. A cross-border ichtIiyologica1 i ~ r  vestigation39 did not firid signi ficarlt 

3F Bertalan. 1994. 

G Copp, G Gut~. 0 Rovny and J Cern!, 1993. Hicra~cIiicnI anaIysis of habitat rise b>, O+ 
jr1ven1Ic fis11 in the HungarianlSIovak floodpIain of the Rwer Danube Env Bioi Fish 40: 323- 
348, (hereinufrei Copp el nt.  1994). 



di fferences behvee~r tlie Hir~rgarian and SIovak side irr  the 1-eIat ive de~isities of 
juvenile fish based on 1 170 point sarnpIes taken i ~ r  I992 - befose the 
irnplerne~rtation of Varia111 C. Roach (Rurilus rurilus) a~rd bIeak (Aibur~lus 
alburnus) were tlre rnost a b r ~ ~ r d a ~ ~ t ,  but Ru ff (Gyrr2nocepl~aIu.r cert?urts) was a rare 
species. 

"The ichthyocenoses were in an unbaIanced state 1~4th a predominance of non- 
l.avelrous species ovei- ravei-lorrs orle i ~ r  a vei-y urifavourabIe r -a t i~ ' ' .~~  TIris 
quotatio~r riot a pa~?icuIarIy scientific staternent. WIrich species are "1-avecenorrs" and 
L< non-ravenous" and whar is the balancecl state beiween tIre~n? 

The çtudy does irot de-al with tlre irnpacts of the daiIy peak operatio11 of the 
Original Pi-oject o1-r the fisIr c o r n ~ ~ ~ u ~ r  ities. TIre reducrio~r of fisIr biornasç correIates 
weII with the anrpIitude of flow fluctuation. In the firçr few kiIometres beIow aII 
peak uperated I~ydsopowes stations investigated 011 Austriaii siveis, a seduction in 
the bentliic i ~ r  ve~reb~+ate biomass of bemeeii 75 a~rd 95% compa~.ed witli 
urrdisturbed ai-eas corrld be detected. Irr tlre foIIowi~rg 20 to 40 k ~ n  tire reductiorr 
was stiII berneen 40 and GO%. The reduction of fish fauna biomass was of the 
sarne or-der of ~nagnitude.~ I I 

In the SIovak pIeadings, tI.rei-e are no cornrnents psoperIy addressing the negative 
i~npacts of tire Oi-igi1-ra1 Froject 011 fisli. TI-re operatio11 of the Origi~raI Project 
~vould Irave resuIted i i i  many disadvantageorrs faunistic changes, a genei-a1 
degradation of natu rai fish i-eproduct ion and a detrimental reduction of fishery 
res0urceç.~2 

The SIovak Counter-Mernoria1 decIai-es in this  respecr rhat "il is pointIess to 11rake 
a conrparisorr betwee~i the GM Project's iinpact and the impact of other dam 
pr-ojects or1 tlre Danube, tl-re RI-rii-re, or tl-re Rl~orie"."~ TI-re comparisorr is 
1nea1ringfu1 for tivo i-easons: first, tlie SIovak recharge systern is a clrain of srnaII 
impoundments with significa~rtIy reduced flow, and second, the exampIes of the 
in~e~+corrnected brairc h sysrenl on rI~e Upper KI1 i~re or tlie ~Iia~~naIised arid 
impourided stretcli of the Ausrria11 Danube conipare weII i r i  their genei-a1 i~npacts, 

4fi SC-M. Anlieses. \-of 2, annex 25 at p 374 

4 1  Nescina~iii and Moog. 1495: HRT Aii~rescs, vol 3: nnIicx 4. 
' .  

42 Holtik er nt . 138 I ; Scieii!ijic Ei~alrin~lori. I-IC-M: voI 2. chap i .4 

SC-M. pnia 7.102. 



but showed tire opposite effecr to that clai~ned by SIovakia.d4 The diversis  of 
Irabitats and aquatic s~recies Iras beeir very substan tiaIIy 1-edr~ced.?~ 

It is weII known t l ~ a ~  the water qualiry of the Da~iiibe and the fislrery catcll were 
adverseIy affected by poIIutiol~ i n  the 1970s and the situation bas i~irproved in a 
pal? dr~e to xraste water- 1leatnre1rt."6 but this treatmenr $vas not necessariIy 
associated wi tIi (Ire Project, f lei-efore rvater qua1 ity i~-r-rprovemerrt \vas no7 a benefit 
of tfre Projecr. The popr11atior-r dynalzlics of soine fis11 species sparrrring in tfie nrairi 
cl-ran~rel barbe1 (Bar-hrrs barbzfs), sterIet (Açipef?ser. ruilwntrsj. bu Illiead (C~rrus 
gobio} i~rdicate the irnpi-ove~~rertt of t Ire water qua1 ity of the SIuvak-Hrr iigai-iarr - 

Danube si11ce the beginrring of tlie 1 %Os, which nray be a consequeIlce of The 
operation of the wasre wates treatment plant in Vie~iaa, 100. 

The state~ne~lt in the SIovak Counte~=MernoriaI, "the total fisii catch in the SIovak- 
Hrrnga~ian sector of the Darir~be slrows a steady decIi~-re since the 1960~''~' is Vue, 
but it must be noted tlrat a Inore significarit r+edr~ction stai?ed i r i  the second IraIf of 
the 1980~.~" 

TIie diversion of the Dariu1.e i~rto the power- carln1 termi~rated the conract betwee~r 
the OId Daiiube arrd the side-am systems in the GabCikovo sectoi of the river, and 
caused sevese dan-rage to the fishe1-y i.esour.ces. The observed ciamage, as redrrction 
of fisIr production, fisIr ~i-rortaIities, etc., are detailed in the  Hrr~rgasian Mernorial 
and Cor~riter-Memoi-ial."P TIlr unfavour-abIe ~~~odifrcation of fish far~na is 
discussed irr AppentI ix 2 of the Hrrngarian Me1-r-ro1-iaI. 

The negative ecoIogica1 in~pacts of the imp1emeritatio1-r of Variant CF tl-rat iç the 
loss of floodpIair~ habitats, cl-ranges in t11e A Ipirie charactei- flood regime, seduct io~r 
of flow ratef decrease in suspended siIt Ioad, etc., a~rd tlie expected riegative 

44 HC-M. Aniicxcs: 1~o1 4 (part 1). ruriles 15 

45 .7cicvdlJic Ewhtarion. HC-M, voI 2: cIrap 4.6; Nesemanil alid Moog. 1935 

4G SC-M, paix 7.103. 

47 SC-M. paia 7.104. 

4Y For details sec Scicnr$c Evr~hintion. I-IC-M. ruol 2: cliay 3.4.3-3.4 4 

HM: pnirr 3.128; 1-IC-M PITI 3.78-3 80: Srienlijic &?olriailo~. IIC-M. voI 2. chap 5.4 4 





Thc slatemenr tliat tlre 111ost effective way to ~~rairitaiii fishi~ig areas wor~ld be to 
darn tlie river arrd fi I I  if througlr tlre in take structure fsom the bypass ca1ra1 in order 
to reach optinrrr~rr fisk p~+oducrion is aIso unacceprabIe. TI-re syste~n does not 
fr111ctio11 as an ideal spaw~iing area without t11e seasonal firrcruatio~r of tlie 
discharge. In sIow-florving 01- standirig side-arms, the ~nacropliytes spread to the 
1nediaI par? s of the branches, water bodies start to eirtrophicare alid becorne 
sIiaIIower. TIre fish conrmuniq wiII be dolninated by solne phyroplrilic cyprinid 
species a11d pike wiII be the only predatoiy s p e ~ i e s . ~ ~  

Delailed Rebu f Cal of SIovak A.sseu~ious 

Ir is qeite cIear tkat a Iarge arnount of s p a w ~ ~ i ~ l g  gr-orr~rds arrd both aduIt and 
juveni Ie fislr disappeai-ed w itlr the implementat ion of Variant C.55 Si~rce tlre 
diversion of the Danube, tlie ~rrigrato~y access for- fisIr Iras been interrupted 
bctween the Old Danube and the side-arrns, and many fis11 species are 
corrsequerrtly preverited fi-orn rnov i~rg to tlreii- ideal spawriing, nursery, feedi~rg alid 
wintering habitats. Lack of Iarge-scaIe fis11 I-ecruitnrent wiI1 Irave detrimental 
effects 011 tlie fis11 poprrIati011s of the Middle Danube foi a few hundred kiIometres 
~ O W I I S ~ S ~ ~ I I I . ~ ~  

SIova kia does riot accept tIie state~nent of the Hrrngaria~r Mernorial tbaf ,the siIting 
of the oId rivei-bed ~vith the irnpIernentation of Variant C has rendered it ari 
ui~srritable habitat for certain fish species. Rather it daims that the saine habitat foi- 
fish species; as existed prias to tlre diversi011 of the Darrube, rnay be maintained 
and eveIr i ~ n p r o v e d . ~ ~  III fact, alterat ioiis of fish popuIations Inay be expected due 
to changes in the I~ydroIogicaI conditions in the main cIian1le1. At tlre e~rd of JuIy 
1 494, co~lsiderabIe fisIr rilortal ities (1 5 torrs) were docrr~ne~rted iri the OId Danube 
between rkm 1 342- 1802, whiclr i~rdicated un favonrable ecoIogicaI condit iorrs i ~ r  
the oId r i ~ e i - b e d . ~ ~  Erriytroplric and neozoaIi fish species can coionise the altered 
and often homogenised I~abitars at nrch densitieç rhat tlrey inhibit the native 
fauaa.59 

The Slovak argument that the conditions for fidl in the #Id Danube prior to the 
dam~rri~rg were rtot good due to tlre IrigIr veIociry of flow and high t u ~ . b i c I i t ~ ~ ~  is 

j4 1-IolCikeini., 1981. 

j5 f-IC-M. paras 3.78-3.80: HC-M: vol 1: Platc 13: Srient$c ~bnlrtufinii. HL-M. uoI 7, cliay 5.4. 

-56 HC-M: para 3.8 1 ; Screntfi C'~alrralro~i. HC-M, vol 2. cliap 3.4. 

j7 SC-M. paras 8.35-8.36. 

jg Foi. detaiIs sec HC-M, p r a s  3.79 aird 3.8 1 ;  Scienl$c h:rrlirafion. HC-M: voI 2. cliap 3.4. 

59 Neçernann and Moog, 1995; HR: Annexes. voI 3 ,  annex 4. 

SC-M' para 8-36. 



aIso unilcceprclble. It is [rue thar tlre coriditions in tire OId Danube prior to tlie 
da!nn.ring did rrot favour the Iin~nophiIic fish species, wl~ich prefer stagnant waters, 
but those conditions wei-e good for- tl-re 11ative rireophi Iic fis11 of tke river; ruIliJi do 
not avoid higlr flow velocip arid II igh t ~ r b i d i t ~ . ~ I  

SIovakia states that tIre river ba~iks ~ w u I d  develop more riatrrraIIy and Iatei-al 
ei-osiuri would stai? orice Irrore in tl-re bypassed sectio11 of the Danube witll tl-re 
impieine~rtation of the Project; aç weII as nsserting that no rsliuction in rlre nuniber 
of species is to be expected." In fact; tlre i~atural clrasactei. of this Danube section 
Iras deteriorated co~~sidei-abIy, (see Pinre 6.3). SiIlce rI~e operation of Variant CF tlre 
cursent veiocity has . become siower, tlre Alpine-character flood regime has 
cha~rged and the ares of Ie~-rt ic I-rabi tats Iras inci-eased significant Iy, witlr a 
cor1-eqioridi~~g iricreaseci de~rsiry of subnre1.ged aquat ic vegetarion. AI I tlrese 
influences can be especred to Iead to an alteration of fish co~nnru~~it ies in the 
bypassed section of tlre Dariube. TIre fis11 rno~ralities obsei-ved at the erid of Jr11y 
1 994 çhowed tire detrifiiental c ~ n d i t i o i i s . ~ ~  

II is truc tlrat "the mai11 Danube cha~i~rel, as opposed to the side-aiins, was 
characterised by a low ichthyomass (fish density)".c3 However, its value -for. 
fidrirrg was 1101 the pri~nary impo~Tance of the rnain Danube. Tire oId r.iverbed \iras 
1101 onIy a pa~?icuIar Irabitat; brrt it also srrpplied arrd co~~rrected the side-arm 
systeny as weII as being an inlporiant migratoiy way for fish.65 

Ir is doubtfrrl rhat "no great c11anges would be expected in the fish types in tlie 
i-eseivoi i-... and son-re better s p a w ~ ~ i ~ l g  grou~-rds would be c r e a ~ e d " . ~ ~  TIre irrcreased 
sedimentarion, the movement of sediment and the Iuw temperature regime wiiI 
psevent [Ire reproductiori of InaIry fish s~iecies i r i  tfie reservoir.. AriotIrer 
urifavourabIe i~npact on tlie fisIr popu1ation iç- tlie parria1 çnrface freezi~rg, 
pai-iicuIarIy i r i  places \Y ith iricreased sedi~neritat ion, wlr ich preve~rts tlre usual 
hibei-nat ion of fi5I-1.~~ 

6i C, Gui. Fislieries ecoIogy of Danube i ~ r  i l le Szisetkbz floodplain Oy~~scula Zoulug;[,rr. 
Buda~icst. 1993. 26: 67-73 (lier-crrtajicr- Gr~ti. 1793): Screrrr& Ev~fuafion: HL-M. vol 2: cliap 
3.4. 

62 SC-M, para 7.104. 

G3 HC-My paras 3.79 and 3.81. Screwlfi Evcrl~iarioir. UC-M, vu1 2. clrap 3.4.4 

G 4  SC-h4, paix 7.104. 

'' Guti, I99j. S?ient$c Evi~lria/ioii. H G M  voI 2. chap i 4 

tG SC-M. paIa 7.104. 
\ 

G7 kIoICiketa1.. 1981 





111 contrast wi~li rlie SIovak opi~riori, the seepage canals and rlre tailrace cana1 do 
rio1 provide good Iiving conditions for f i ~ h . ~ ~  TIie tIrer1na1 co~rditions in tlre 
seepage canal are satisfactory for ~nostly exotic species. TIie flow i r i  tire tailrace 
canal is Iriglrer thari the flow in the OId Danube bed and i r r  the spawning seaçon, it 
directs the shoaIs of fiuviaI fisil, rnigraririg insti~rctiveIy against the cur1-e~rl, to tlîe 
taiIwater of tlie Gabeikovo Barrage wIiicIr is aIr insurrnorrntabIe ba1-rier for tI~ern."g 

68 SC-M: para 7. IO?. 

G9 G u t ~ ,  1993; ScreniGc Evairialian, HC-M, vol 2. cliap 5.4. 





CHAPTER 7 

ECOLOGICAL EVALUATION OF REMEDIAL MEASURES 

A central asse~zion of SIovakia is that a11 derrimental impacts of the GabCikovo- 
Nagyrnaros Systen~ can be i-e~nedied by appropriate cou~rtel- rneasures. One of the 
rnost i~nyol-iant disbenefits of eitlier project is the dsastic cliarrge iiri the surface 
water and gron~~dwater  regime in the Szigetkoz, affecting iiot onIy pote~rt iaI 
drirrking water sesources but also wet land flosa and fauria, forestry producrion, 
agricnIrur-e a~rd fishery. Various renredia1 Ineasures for the OsiginaI Project a~rd for 
Variant C were conside~+ed by both parties, incIuding tlre co~rstiuction of rveirs in 
the OId Da~rube, the irnpIernentatio~i of a reclrarge systenr in the active fl oodplairi 
a~rd i11 the protected side of the floodpfairr . Some have been impIenre~rted. 

I r i  tir is sect ion of the Scienrlfic RebulraI the impacts of va rious re~nedial rneasures 
on grou~rdwater recharge, aquatic habitats and the aquatic fau~-Ia, wetIand 
vegetation, foresr~y and agricuItui-e wi I I  be discussed. A first sectio~i clarifies tlie 
hydsauIic irnpIicatio~rs of the repeated SIovak proposal to buiId "underrvarer- weirs" 
(a tei~n which does not exist i11 river erigi~reering). 

7.1 TECHNICAL CLAHFICATION OF "UNDERWATER WEIRS' 

7.1 -1  TECHN ICAL TERMS 

A ~velt- is a Iareral strrrcture in a riverbed, cont~+oIIi~rg {i.e., i-aising) upstrea1-11 watei. 
IeveIs at pr-evaiIing dischargeç. In This case pi-evai Iing discharges were stipuIated as 
18.91501200 m31s for the Origi11a1 Projeject' and were released in the oId riverbed in 
tlre range of about 200-400 rn?s for Variant C.? Dependii~g on the crest heigllt of 
tlre weir and the gradient of tlie river, the co~~stiudtion of a weis sesults i ~ r  an 

I 
i~npouridrnent of a certain river reaclr w itlr i-educed flow veIocities. 

I Althougk eIevated albave doivnstream water leveIs, weii-s can be caIIed subrner-ged 
I in tire sense tliat watei- rupç over the crest. Weiss rnay iricrease grouadwater IeveIs 

and preverit the erosion of the riverbed. River botîorn siI!s 01- ground siIIs may 
IocaIIy prevent esosion, but HOT i~~crease groundwater IeveIç. 

' Joinr Contraclual f Ian. Surnmaiy Docu~rrentarion. voI O- 1-AI 1977 

1-IR. h ~ r e x c s :  voI 1 anIrex I 



None of the considered IateraI structur-eç i ~ r  the oId siverbeci whicll are exyIained 
'beiow are silIs; they are either Iow w e i s  or IligIl weirs, brrt shouId not be tesmed 
"u~rderviatei- weirs'-.j 

7.1.2 HISTURY OF THE PRUPOSALS FOR THE FEGULATION OF THE OLD DANUBE 

The Sunrmary Documentation of the Joint Co~rt~actrraI PIan (1 978) contains a 
psov ision to constsuct "bottorn si1 1s" in ttie OId Danube in the "errent of ~reed", and 
it corrt inues: "...suc h water IeveIs can be produced equaI to the lorv waters prior to 
the conçrs~iction".~ 

UbviousIy the reaso1-I for consrructing weirs in the old riverbed was to re-estab1 isli 
groindwater-IeveIs. 111 fact, twu alternatives were studieci by the Hungarian garty 
witll six weirs f r o ~ ~ r  I-km 1837.5 to rkm 1820 at Iow fi ow (560 1n3k) and at rnean 
f l ~ w . ~  Even the crests of the srnaIIer weirs were 3-4 rn above rlre bottom of the 
riverbed. Since the constructioriç rvould have bee~r un favourable for ice i-eIease and 
emergency navigation, they were not i~rciuded irr the Joint Contractua1 Plan. 

III  Ju~re 1989, tlre Gove1.11111ent Pienipotentiaries decided that 7-8 i-ip-rap weirs with 
about 1 .O 111 heigirt above the bed IeveI should ba designeci. At Hr~ngary's reqrrest 
faciiit ies for spai-ting navigatio11 were to be i~rcluded in the cunstsuction.~ 

During the EC-rregotiatio~lç on a Ternporary W a a r  Management Regirr-re i1-I 1993, 
a scenario for the i-egulatio~i of tIie OId Danube for Variant C with eight weirs was 
i1rtrodr1ced.7 TIre crest height of tIrese weirs was 4.2 In on average above the bed 
IeveI. These structures were airned ar sustaining grou~rdwatei- IeveIs, r-egardless of 
emergmcy navigatiori or- ice reIease. They wouId divide the uld riverbed i~ito a 

-. . 

The expiession "underrvatci. wcii" i~nplies to Iayrnen a sti-ricture ihat i~ not visibIe and does nui 
iiilei-wpt tlie c o n i ~ n u i l ~  of the and dflris is i ~ r  faci Ifte SIo~~ak desc~iprion of "underiua~er 
\vcirs7' l v l l i c t~  ar-e aIIepedly .: simiIar ... to a naTura1 ford bor sa~idbaiiK (SC-M. pal-a 7.44). 

Joiiil Con~ractual Plan. Surnmaiy Docu~neiitation: vol 0-1. chap 7.7. rhe, Hungarian word for 
"bortom si 11s" reads ''fcnEkkÜsz6bok. 

j VIZITERV Dcpl 512, Kegulaiion a/ ?Jze inz~lidurarian uj- lhe OId Dn~iirbe, GNBS, Joint 
Conrractual PIalr. Studies. 13,222 E-V-4.18, I975. 

f i  Proroc01 of rhe negoriations of the Govcrnment Plenipotenriaries on rhe co-nperation i n  
i~npieiirenting the GNBS. BratisIaua Jr~iie 8-3, 1383. Appendix 3 ;  SM. Annexes. uoI 4: aIinex 
58 

' EC Workrng Grorip d monitori~rg a ~ r d  Wa1e1- Mirnagenrent Esperrs for the Gabtikovo System of 
Locks, 1eCpw1 on Tcnrp-oiy 4kfcrnagerj1enf Regznie (EratisIava, Dec 1, 1993): Scenario 3; HC- 
M, An~rcxcs: uoI 5 (pan Z), annex 19. 



sequence of eight impoundments and contro1 rrpstream tsiater Ievels. TIie 
eriv ironrnentaI impacrc; wer-e discrrssed i ~ r  the Hungai-ian Cou~~ter-Me~noriaI.~ 

Accor-ding to repeated SIovak asserf ions the construction of "r~~~derwater rueirs'.' in 
the OId Danube was slrpposed to i-aise ivater Ie\leIs in osder to slrstai~l [Ire depleted 
aqrrifei- adjacent to the main chan~tel, to aIIow flow into the side bi-attch systerns 
and to "slow dowri emsiori of the r i~erbed".~ The envisagecl crest height of such 
structures was never defined i ~ i  tlie SIovak subrnissions to the  cou^?, but it was 
said d ~ a r  "a IeveI corresponding to Iow water IeveI i11 the Danube in pre-dam 
conditions" shoirId be mairi tai~~ed'~ or tlrat with a "flow of 350 I-II~/S ... srrch weirs 
WOU Id Irave rnaintained the main chari11e1 at its pr-e-Project IeveI con-espo~rding to 
the natusa1 flow of 1,300 rn'ls". ' I 
As pointed out above and as irrvestigated by Hungaty i11 197S,12 the i~rcr-ease of 
surface watei- Ievels to yre-dam condirions witl~ ari associated discharge of 50 nr31s 
or even 3 50 1-n3/s L'OUICI~ ~fecessitate tlie construction of a serieç of weirs i ~ r  the main 
channe1 of severaI ~netres eIevation above the bed. I-! 

During the EC-negotiatioris on a Ternporary Water Mrtnagerrre~rt Regirne SIavakia 
proposed tire co~rstsuct ioir of 9 weiss in the Old D a ~ ~ u b e  to sustain water IerreIs.14 
TIre crest IeveIs of these tveirs we1.e 25 cm Irigher than the ones investigated in 
scenario #3 of tlie EC-negotiatio~rs, tlrus their crest IeveI \vas about 4.5 rn abwe 
rI~e riverbed 011 average. T11ei-e is no doubt rl~at SIovakia is weII aware of tlte 
required crest height when urgi~rg the coristi.uct iori of "underwater wfeirs" ~ I I  order 
to restore pre-daln water IeveIs with srnaII disclrai-ges. 

The 6 weirs discussed at rlre earIy stage of the Projecl and Ille 8 or- 9 weirs 
presented dur-i11g tlie EC-~regotiations were similar 10 the rveirs irnpIernented at the 

Scierrrif;~ Evufcrariun: HC-M, xwl 2. chaps 2.5 and 4.6.1 

SM~paras2.49.2.7U.2.XCI.21~I.2113.fiIO.54I..iciZand5..i.i:SC-M,paras~33.744. 
7.56, 8.OC>,8 29.3 65 and IO 132 

Io SM: para 2.49. 

I ' SM. para 5.4 1; an agreemeiri <iir a dischal-ge of 330 ~n'/s canIrot be found in arry uf the piatocoIs 
o f  the Guvcrnme~rr PIc~ripolciitiarics. 

IZ VIZITERV Depi 512 Ikgulation olfihp in~i~rdcrlron ofthe Old Drrnrrbe, GNBS, Joint C'oii~rrrctuaI 
PIan: Studies, 19.222 E-V-4 18, 1'376. 

l 3  Sc, Tobie 2.9 and Fig. 2.7 iri !lie Scierdific Evniirniion, FIC-M. \FOI 2: p 37; tlic cffecl of Ioiv 
r~eirs is denrvns~ratetl in Ftg. 7.1. 

I Mr~clia. Repor-i orr Teiirpor-rrry flJdci. B*fnnnger~ierit Reginte - indepeitclcni Scenur-iu (Rrat islarta 
Nov 28. 1993). ' 



abando~~ed cI~anneIs of the Upper RI~ine." I t  is woi~hwhile ~rotirrg tirnt in public 
1-elatio~r b~-ochures as weII as i ~ r  its subnrissions during the EC-negotiations, 

' 

SIovakia defnands the construction of high weiis pointirig to tlrè Upper Rhirre 
experierice. I V n  its McrnoriaI Slovakia is si1e1rt corrcerning aIly tecli~~icaf detaiIs of 
tire erlvisaged structures. I r i  ils Couriter-MernoriaI; a di ffere~rt descriptio~i of 
"uride~-rvater weirs" is give~i. There it readç "...the underwater weir is veiy sirniIar 
both in substance and in effect to a natusal ford or sa~rdba~ik ... The weirs are buiIt 
up fro~n stone and river grave1 - tlie oriIy differerice is that tliey are not subject to 
el- sio on".'^ Schematic drawings iwithout numbers are givci~ which sRorrId explain 
"their dissimirarity with the transverse barrages used orr the RIiine river". l s  

ActrraIIy the oriIy diffei-e11ce seerns to be tlre rnateriaI used to bui Id the iveirs wliick 
is ratlier insignificant from an ecological point of Y iew.19 

The 7-8 ureirs I~aving about one rnetl-e elevation above the bed considered in 1989 
by the Gwernment PIe~iipotent iar-ies, wouId be di ffererit fro~ri. tlre Upper RI1 i~re 
structures; both i ~ i  substance and in effect. They wanId not re-estabIish origina1 
water IeveIs, but IocaIIy pr-otecr cr-oss-sections. Figure 7.1 çliows tllat die w e i ~ s  
proposed in 1989 would be far- too Iow to i-e-establiçlr previous Iow-flow water 
IeveIs (930 rn3/s) at a discharge- of 200 rn3/s. The pi-evious 1,300 m31s water IeveI 
wouid be attairied by about 1.5 111 even with an increased discharge of 350 rn'/s i11 

the old r i~erbed.2~ 

Ij HC-M: Ariiexcs: vol 4 (put 21, annex 14. 

I 6  1Re GabCikovo i'l-ojecz - .Toving ille Dnnrrbek inland Deh, Warer. Management Consiruct ion. 
State EnIerprise: BratisIava. bi-ucliure, 1393. 

17 SC-M, para 7.44 

l 8  SE-M,p~r~8.27,fn47,IMucha.Gobc*ik0vo-I~WF.1hefiosaridCons.BrritisIava,Api-iI 1494 
(SC-M: hnexes.  vu1 2: annex 24). 

I 9  Fish passage can be ensurcd for conn-elc nructures as weIl as for rock-filIed wem. 

20 SC-hii; p r a  5 41 ; Ihe crest lreight for the wèirs invesrigaled i s  I.3 rn a b u e  the bcd 



VLD DANUBE 
Ba&= xter rIrrses (93WZUB l~ i~ l s )  

ULD DANUBE 
Rack~sntvr curi-CS (13001350 IT~~IS) 

Figure 7. f: IVuierleveJi aiong rhe Dariube iuiil? diffet~n! i v e k  and rechcrrge scena*-tas 

It iç therefore   rot cIeai- at aII, wl~ar r1ie per-sisterrt SIovak proposal of co~~strrrcting 
"urrderwater iveiis" in tI~e OId Dar1 ube seeks to achieve. TIie detrimenta1 
ecoloyica1 effects of a seqrie~~ce of i~npoundn~e~~rs  in the oId rivei-bed at psevaiIi~rg 
flows . ,-xZoutIined in the Hurrgaria~r Counkr-MemoriaIZ1 aild are sum~naiised i11 

Chaprs  7.4 and 7.5 beiow. 



7.2 RIVER MORPHOLOGY AND FLUVIAL HABITATS 

As pointed out above, the consrruction of even Iow rveirs i r i  tlie OId Danube would 
turn the ru1111 irrg river i11ro a series of i~nporr~id~iie~rts, espec ialIy if coupIed wi tli 
srnaII discliargeç of 50 to 400 rnjls. III tlris case 11ot a single free-florii11g river 
sectiori wouId semain in the Project reach bemeen Bratislava (rkrn 1355) and 
Nagy~naroç (rkm 1697). Hence aII flr1via1 I~abi tats in tIr is Danube r-eaclr, dependent 
on run11i11g water, wouId eirher be changea to stag~rarit or- nearIy sragnant aquatic 
Irabitats or woufd be thosoughIy distui-bed by rhe detsi~~~ental  impacts of peak 
operation. 

Despite numerous river train i~rg measures and continrrorrs dredging, tlre main 
cIra11rre1 of the Danube had pi-esenred (and stilI Ilas downstrea~n of crr~rovo) its 
naturd clraractér in terms of diversiiy of nuvia1 habirars as typica1 for Iarge rivers, 
1 .e-, 

- areas with coarse graver exposed to high fIow velocities even at Iow 
flows, others witl~ Sand and Erre grave1 at innes bends, and ai-eas witlr 
fine sand arrd silt rr~rder alrnost stagnant flows; 

- rivei traini~rg works, such as groyner create IocaI scouring and 
depositio~i of sedirne~rts, thus repIacing to a certairr exte~rf ~ratr~ral 
Irabitats which rvere Iost by fixing the riverbed; 

- variatioris in cross-sections cornbirred witlr riffle-pool systems create 
differ-erit flow dy~iamics along the river witlr a variety of deptIis and 
widrhs resulting i ~ i  diverse Irabitats; 

- rrurnerous isIands nt different aItitudes in the section betwee~r GyOr 
and Nagymaros ofterr sheIter- uridistrrrbed softaiood vegetat ion and 
cariy vaIuabIe riparian habitats; wiIloiv vegetation growing on river 
banks represe~rt vaIuab1e Irabitats for the aquatic fauria of ru~r ning 
waler; 

- nroving bars of grave1 and sarid Iead to ever clianging conditions of 
IocaI fiow veIocities and r-ivei-bed parterns. 

The ar-tificial discharge and sedirnerrt r-egirne imposed on the oId riverbed by tIte 
Origi11aI Projecl wouId significarrt Iy darnage tlre ecosystem of the previously Iai-ge 
river-, but Ille section wouId stiII have preserved its fluvial cliaracter rvitli 
corresponding habitat S .  Pllus mosr of rhe aquatic fauna couId S U ~ Y  ive. 



The construction of even Iow 1vei1-s wouId cei-taii~Iy Iead to a rhorougli change of 
habitat coriditions i1-r tlre OId Da~~rrbe. FUI? lrer reduced flow velocitiesZ2 w it1-r 1 inle 
variation in cross-sections and aIong the river would resuIt in drastic Ioss in I~abitat 
d i v e ~ - s i ~ . ~ ~  Sedi~neritatio~r of firie sarid and silt corr Id be ex~iected covering a1 1 
grave1 çedi~nents with a homogenous Iayer ivhich wouId be pa~riaIIy rernoved a 
few tirnes per year duii~rg short flood reIeases. After flood events the covering 
Iayer of firies wouId i~nrnediateIy be r-e-estabIisIred a~rd gipw unti I [Ire riext flood 
i-eIease. No alfificial discharge regirne couId create habitat conditio~rs tria? are 
Spica1 for- the free-flowir-rg river. This view is backed by Dr Jaggi wl-ro States: 

"A fi111 reaIisation of thiç system [a sesies of submergecl weirsj would 
- .  

resir It iri a ser-ies of Iakes, throrrglr ivliicli the water wouId flow oriIy very 
sIowIy. The Danrrbe would co~npIeteIy Iose its character of a sunning 
water, a character for- wlriclr an i~~te~rs ive  figIrt is ori betweeri Vienna and 
H a i ~ ~ b u r g . " ~ ~  

The in~pacts of a weir at rkn~ 1843 as proposeci by SIovakiaZ5 on fluvial habitats 
wouid be sirnilar to tlre a i e s  orrtIirred above. In the i~rrporr~~d~ne~rt created, a drastic 
Ioss in habitat diversify wouId occus, and deposited sand and siIl wmId cover a11 
grave1 sedi~-r-rerrts w it1-r a Iiornoge~reous Iayer. III  addition, tlre river sec t io~~  
downstream of the weir ivor11d be endangerd by erosion since no bedload cou Id 
pas5 tlre iveir at a1 1, not even tlie Iarge amount of sedirrrent rvlriclr was eroded fi0111 
the floodplai~r i r r  Nove~-r-rbei- 1992, arid wliiclr represe~rts a ceriai11 çtorage I+eseIqve 
for tlie OId Danube afier the c1osu1-e of the river. 

7.3 S W A C E  AND GROUNDWATER HYDROLOGY 

As expIained i11 Chnprei. 7.1 nbove, various semediaf I-~~easures wese discussed i n  
the  corrtext of the Or-igiriaI PIail, iricIrrcIi~~g. sequericeç of rwirs i11 the OId Danube 

22 A cornpirr-~sun betwecn florr. ueI<~çity pr<iiiIes ibr the Old Danuht: rviih and r ~ i t h o u ~  trreirs ai Iow 
d ischarger; is given in the .5cienilJic E-alria~iofi. HC-M. vol 1, FI& 2 7 

2j Sirnilar effecls on aquntic faurra ~vci.c dcino~rsiixtcd for Auslr~ri~r 1-iucr reaclies by Nesc~nnri~i ard 
Mong, 1995; HR. An~iexes, uoI 3. aiiIics 4. 

24 HR: A~iiicacs. voI 3.  rrii~ics 3; dc1n1Is of tlic Hai~rbr~rg c01rfIict are conlained in HK, uul 2. 
A p y e ~ r d ~ ~  5. 

25 SC-M. iIlus CM- 12 



bed. Weirs prese~rt pr-obIerirs with respect to riavigatio~r, flood ~~ra~~age~rrent ,  a114 
ice transmission as weII as sedimentalion, esosion and water qriaIity, and in 
additiori r-epreserit a dr-arnatic cirange iir aaquaiic regirne witlr C O ~ I P S P O I ~ ~ ~ I I ~  

bioIogica1 i~npIicatior-Is, discrrssed i ~ r  Cl2upter.s 7.4 and 7.3, beIoiv. 

It $vas ~roted that the Slovak position appeased to psornote hig1i weirs in i'ts public 
relations materia1 and in its approach to EC negotiations, but that i ~ r  the SIovak 
Cou~iter-Men-rorial the desci-ipt io~r of wei1-s presented26 ay parentIy i-efers to a Iow 
çiII-Ii ke structure. The SIovak Counter-MemosiaI aIso heaviIy pro~rrotes the 
concept of a single (high) weis2' to cnhance side-arrn fIows and quotes2"tI~e EC 
Worki~rg Group as statirrg tfrat "[t]I~is uriderwater weil- is srrfficient witliorrt orher 
measures ro ensul-e the warer suppIy to the Hungarian f l ~ o d p I a i n " . ~ ~  

It is evident that tlrere is co~r fus io~~  i11 the SIovak position coricerniag 
reco1-11 nie~rdat ions for remedia1 measuI.eç7 despite Fsequent assertions i11 t I~e SIovak 
Cor~nter-Memorial that a11 adverse consequences of the Original Psoject arrd 
Varia~rt C cari be resolved by ssr~clr measui-es. TIrer-e is aIso a faiiur-e to unde~stand 
the cornplex plrysical characteristics of tlre side-arm system, and a inis- 
i11teipi-etatioii of tlre EC position. Ce~?ainIy (setti11g aside Iorig-terni adverse 
effects), cul-rent Hu~igal-ian l-esuIts indicate that provision of a single weir wiIl not 
provide effective re~r-rediatiorr i ~ r  the sho~t-ter111 uriIesç acco~rrpanied by the 
associated much Iriglier Danube discharges ~equired by tlre EC (911 average 
discharge of 800 m3/s and a rnini~nun~ of 400 ~n~ls)." Po iIIustrate these poirits, 
recent research into the detaireci response of the Ssigerkoz side-arm systern is first 
described, foIIowed by sirnuIatiori 1-esuIts of gi-oundwater respo~rse to various 
rernediaI measures given the dam and reservoir of the Original Project alid 
co11sider tlre effects of re111ediaI rneasures or1 Varia11t C. 

7.3.2 PRESENTATION OF NEW DATA 

Ari exterisive programme of field irivestigatiori was initiatecl in 199 1 to obtai11 
furtber i~lsiglrts irito surface water-grouridwate1- intemctioiis i r i  tlie side-arnr 

26 SC-M, para 7.44. 

27  SC-M, paia 8.13: The pi-eparatio~r for tliis docuiirent FI-e-dates the Agi-cernent Cvncerning 
Ccitniii Teiiipo1-aiy Measii1-es arrd Discliai-ges In tlie Daiir~be arid Mosonr Bianch of the Dariube. 
rvliich stipr~lated the constrr~clion of a wei~ a1 1-km 1843 alrd an inci-eaed di>chirg in the old 
riuerbed to an arrnr~al average of 400 ni'ls. TIre irrryacts of these ~neasr~i-es it,ilI be observed in 
future nioniloring. 

29 EC W ~ k i n g  Group, I<eyol? on Iènryoraiu if'oler- 4tnnugeirretrr (Dec 1, 1933); HM, Annexes. 
voI 3 (par! 2). aIIncx 19. 

j0 1-IC-M. Annexes. vol 5 (pan 2). annex 19 at p 8 16. 
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systern. Spot ~rreasurements of sr~rface \vater aiid adjacenr g~oundivatet. Ievels have 
been made at 25 locations (Figure 7.3).31 These have bee~r co~nplemented by 
detailed geophysica! invesrigat ions of strbsur-face properiies using rriuitipk 
trarisectç at 5 Iocat ions.32 The spatial disti-ibut io~r arrd 01-ganisat ion of sedimerit 
deposition has aisu been invest igated tlirough geomosphoIogica1 1na~piiig.33 More - 
recently, in 1994, a representative set of niiie cross-sections (five in die active 
floodplain, four in the protected ateas) lias beei~ insti-uiiîetited witli dense networks 
of wèlls al various deptlis aiid distances from the chaniiets (70 \vells in total), and 
conj unctive ineasutemeiits made of surface atid grouildwater l e ~ e l s . ~ ~  

The picture tliat ernerges is oile of complexity and unexplaitied vai-iability. 
Differeiices between surface water levels and adjacent groundwater Ievels of up to 
1.2 m have beeir observed, but these are tiot siinply i-elated to surface flow 
coiiditio~rs or depths of sedirnerlt deposirion iri tire surface water sysxem. In fact, 
solile of the Iargest di fferenceç occurr-ed in a recently excavated side-arm channel 
( 1 993) witlr flow veloci ties iri tlre range 1 .O- 1.5 rnls and a grave1 bed. It is evidenr 
tliat bed resiçtarrce to gronndwater recharge is not rnerely a function of channe1 
flow regime and sedinienrat ioii Ir rnust be remembered that tlre ge01rrorpIwlogica1 
deveIopment of the r-egiori is of a coinplex network of shifting charlrieIs, arid this 
has Ied to IligI~Iy heterogeneons strbsurface conditio~is, iIIustrated in tlie 
geophysical profile of a fioodplain trartsect sIlown in Figure 7.2. The spatial 
organisatioi~ of tlie conteinporary pattern of side-arin clianiiel sediil-ients i s  shown 
in Plate 7.1, which illusti-ates agaiti the process complexity. 

It should also be noted that gi-oundwater quality inoiiitoriiig lias observed 
indicators of anaerobic conditions (for exaiiiple higlî iron concentrations) even 
below i-iverbed sectioiis with rapid surface flow and a clean gtavel bed. 

31 1 H o i ~ i t h ,  Gy Tijrh, A Szigcrkiiz feIszinaIanr virniinoségénck aIakuI&a a xaizpiitlis hnr6s6rs 
{Sl~apii~g of gi~zrrldwatei- quali@ oj'Szigetko: eflected by tlie recharge), M A F I :  Budapesr, 1994. 

32 P OcsenAs, Tanulininy a Cikola-sziget es  ~ s v i n ~ r i i . 6  -kGrnyezetében .vigzctt geofizikai 
inérésekrBI (Report on [lie geoplysical survey nt Cikolci Island and A s v a ~ v r u r & ) ~  ELGI, 
Budapest, 1 994 (Itereinafiei- Ocsenas, 1994). 

j3 P Molniir: 1994a, A Szigetkoz Dulia-szakasi? aktuilgeolbgiai fclrnéiése (dctiral geological 
siwvey of ~ h e  Szigeiku-. Danube Reach) In: Scharck et al., 1994, Da~n  nqriisilion and 
evoluniian, (MAFI, 1994) (IiereinaJer Molnar, 1 994a). 

j4 VITUKI, A szigeikozi riulati feI<zi~ialani vizbizis vkdelmc (Pi-ottclion of ilre fiiture 
gmitndirwiei- r-eso~irces of S~igeikoz areri) Report for the M~nisiiy of l'ransporr. 
Telecommurrrcatioir and Waier Management, 1994 f 
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Figure 7.3: Addirionni fieid .slirveydi In ihe S:igelk& fo ir?vesfigr r rd 1l7e netl~--sii$uce 
gro~tndwufe~' leveis und quaiiiy 

Detailed analy sis of the i-esrr Its is in progress, but preIimiriary reçu Its of mode1 Ii~rg 
rrsing saturated/u~isatur~ated si~nuiation methods point to çtrorig effects of spatiaI 
Iieter-oge~~eity witliiri tlre overaII slruclure of strongly verticaI Iy-strati fied cross- 
sections. OvesaII, rhe srrbsrrrface system is sti-orrgly ariisotr-opic as weI1 as 
I~eterogeneous. SrnaII-scaIe moni tori~rg and rnodelli~ig ~nust be iriterpreted w it11i11 
tire larges-scaie gmundwanr coIrtext, but the process irrsigfits cIearIy srrggest tl-rat a 
siinp1istic approach to design of ~.emediation nreasures is inadequate, and that the 
erimination of surface water- sedirnerrt depoçirion by enhanced surface warer 
discharges, if thac can be achieved, is not IikeIy in itself to solve pi-oblerns of 
recharge rnanagerne~it.~~ 

3i See Chapter 4.5: above on colmaration. 



7.3.3 GROUNDW ATER RESPONSE TU REMED~AL MEASURES - ORIGINAL 
PROJECT 

I r i  tire Hungaiian Cou1iter-MemoriaI,3%i1n1i.Iat ions were preserited to show the 
effect of tlte OriginaI Project ori average groirndwater- leveIs in the Szigetkoz, for 
discharges of 50 and 200 m'ls respectiveIy. It ivas shown3' tliat for 50 m?s i r i  the 
Old Danube, gr-oundrvater Ievels wouId Iiave decreased over arr area of 3 I I  klrrZ 
and decreases would Iiaue exceeded 3 rn over 20 km2 . The cosi~sporrdi~~g area 

2 affectecl for- a 200 m3/s disclinsge ivas 282 km . However, this significantly under- 
estirnates the effecr on peak groiindwater Ievels ivhicli occrr~. as a iesult of the higir 
suInmer flots and coirrcide with t he period of maximuin vegetatioi~ demaiid for 
water-. 

The fier effect on average groundwater IeveIs of a discllarge of 100 n.r31s in tlie 
çide-ai-m systern for a 200 1n3/s discharge in tlie Old Danube chaiinel is shown i n  
Plak 7.2. TIris i~rcludes the effect of seven cross-dykeç tq coritroI floxvs and water 
IeveIs in the side-arm system arid repreçents existing co~ldirio~rs of bed 
conductivity. It is evident tlrat rises are srnaII i ~ r  rnagiiitude alid spatially highIy 
iocrtlised. The area affected by a sise i ~ r  gipuirdwater IeveI of Inore tlian 0.5 I l i  is 
o111y 4.6 km'. The Iai-geçt r-ise-is Iess than 0.6 In. The Old Danube channe1 is 
effectiveIy acting as a drain, as a 1.esuIt of the high horizo1rta1 transrnissivity of the 
~rear-surface aIIuviaI aquifer and the steep hydrarrIic gradients. This iç iIIusti-ated i ~ r  
the cross-sect io~r i r i  the Inset on Plate 7.2. 

If a set of eight Iow (1.3 rn Iiigh) weirs is introduced in the Old Danube channeI, 
the river water IeveIs increase as showri irr Figur.e 7.1, but tlre r ~ s u I t  ing increase ~ I I -  

groundwater IeveIs @ by no 111ea1-r~ suficient 10 aIIeviate oundwatei- IeveI 
- decseases. If a 2g0 m'ls flow is considered, togethei- witlr 1 #O m Js çrde-ai~n flows 

and the eigllt Iow rveirs, these Ir-reasures faiI to recr-eate tfre average suIr-rrner 
gi-oundwater IeveIs (as espeiienced over t11e lierioci 148 1 - 1990) as iIIustrated irr 
Plare 7 3. AII a m  of 9,000 ha is affecred by gruundwater IeveI reductions of 1-2 rn 
and 1,100 Iia are affected by more t l~a~r  2 In. 8,000 ha stiII sriffer fsom a faII of 
berneen 0.2 arrd I .O m. 

There is uncerfainty in rhese si~nirIations due to tlie effects of cIoggirrg (w11ich 
were discussed in Choper 4. l above), but these represent best estimareç, 
calibrated orr 1983 observed dam. 

The concIusio~t frorn thcse reçults is tllat to init igate groundwater IeveI reduct ions 
it is necesçafy to r-epi-oduce high ruater Ievels in the Old Danube. However Iow 
weirs are i~iadequare for the flow regi~~ie of tlre OriginaI Project, and Iiigh weirs 

36 HC-M, YOI 3: Piare 3.11. 

;7 Scieniific Evairia!loj~, HC-M7 voI 2, Table 3.4. 
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present addi t ioliaI serior~s operational ~-ir-obIe~~~s for ice and flood reIease arid 
emergency ~iavigat ion. Theii- Iong lei-~n adverse erivir-o1rrne11taI consequences al-e 
described ~ I I  Chayrer-s 7.4, 7.5 ar-id 7.6. 

7.3.4 GRUUNDWATER RESPUNSE TU REMEDIAL MEASURES - IIA~~~PIN~~ C 

TIie effect of a sirrgIe weir, as specificaIIy proposed i~; tlte SIovak Counter: 
Me~~loriaI, is shown in Plaie 7.4 for a discharge of 300 ~n ' l s  iir the OId Danube, 
~vitll an adciitiona1 flow of 1 00 111'1s to the side-a1.111 systcin, in co~npa~.ison with no 
side-arm secl~asge and 400 III'IS in tlre OId Danube. Tire resuIting increase irr 
gsoundwater IeveIs is irisignificant. A ~naxinrum increase of Iess tlran 0.6 rn occui-s, 
and the al-ea i~lfluenced by rises of 0.5 III or more is Iess than 400 ha. Se~~sitivity to 
the effects of cloggi~ig drre to deposited sedi~rlerlts Ilas bee~r i~rvestigated. Usine the 
171ost favoui-able {Iowest) observed bed resista~rce t 111.oughout the e ~ r t i r ~  side-arm 
syste1-11 I-esuIts in an additioria1 sise of Iess fila11 30 cm. 

This stro~rgIy suggests rllat Ille SIovak i-ecotri~nendation is ineffective and that the 
EC r-eco~nine~ldations are orrIy vaIid if take~r irr tlreis entirev, Le., a1Iowi11g for 
grear~y increased discharges in tlie OId Danube. 

7.4 WETLAND ECOLUGY AND VEGETATION 

SIovakia aIIeges that renredial Ineasrrres suc11 as the aitificia1 water recharge with 
cross-dykes in the çicie-arm system and the weirs i11 the riverbed of the Old Danube 
wouId have beneficia1 effects for the environrne~it a11d Iience for the river- 
fIoodpIain ecosysteIn. I t  goes even beyo~~d, purpoi?irig fo res1o1-e the original 
fIoodpIairr baIance: 

"Furtller; tlie origina1 bi-aided nature of the river Fan now be r-ecreated by 
intercos~nectiorr betrveen the  side arms and the old Danube channe1 . This 
was plaposed aç par$ of rI~e G/N Project and is crrri-e1it1y pr-ojected as part 
of tlie impIe~ner~tatio~~ of Val-iant 'C', as is tire addition of riverbed 
material." 58 

The Slovak al-gun~eilt cuIrrrinaTes in tire asser-tion "thaf [fie Pr-oject could, with 
Hungaiy's pai-iicipation, Iead to a restoi-atio11 of river conditioris appsoximating 
tlioçe that exiçted before the irrtroduction of major river reguIation sc11e11res in the 
rniddIe of r l~e Iast ce~r tury" .~~ 

j8 SC-MT pal% 7.28. 

39 SC-M, para 9.86. repeated in pal-a 9. I O 4  
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SIovak ia cIaiins that in its part of rI~e Dannbian in1a1rd deIra "...IIo~ a single species 
FI-o~n the prese~rt Iy k~rown plant com~nunitles of the fIoodpIain ecosysreIrr Ilas bee11 
rlr searened or, rr-iuch Iess, Iras disappeared due to the impIernentation of Variant 
'C'. The impact of tlre Gn\l Pi-oject 011 Szigetkoz would havc foIIowed this 
exa~npIe if tire specific mitigat ion measures Ilad not been abando~~ed by 
Hunga~y. ' '~~ No e v  iderice is pl-eserrted to sup~-iort tlris ~taternent.~Z . 

Conceini~~g tlre tlrreat or disappearance of species it cannot be suggested îhat "tlie 
actuaI success of tl-riç ~r-rodificatio~~ [the a~?ificiaI water i-echarge] can nour be 
jiidged fiorn the SIovak side arIn sy Compseheiïsive biological rrioriitor-irig 
i11 Ille Stigetkoz si11ce 1986 Iras slrowri that ~nost of [Ire ~iat  ive piant species occur 
in severaI frag~nenreci habi tarç or in smaI 1 popuIat i o ~ ~ s ,  f~-equently apy-iroactt irig the 
Iirnits of tlreir tolei-ance.50 Even before the diversion, the vegetatio11 a~rd farr11a of 
tl-re floodplairr could rrot tolerate further drying or Iack of floods. In aIiy event, ir is 
impossibIe to evaiuate chai-rges or1 the SIwgk side as Io~rg as IIB ~nonitoring data 
are prese~rted by the Slovak parîj to support the argument. 

The SIovak Cou~~ter-Me~noriaI proposed tlre corrstruct ion of a single weir at rk~n 
1 843 irr ordei- to "restore" tlre side branches of the Szigetkijz." The proposed 
systern brings water back, but not ro ille fioodplain, onIy to the desiccated side- 
arnls. ReguIar inundarions of clie floodpIairi alid flr~ctuat ions of water ievels (as 
weII aç a11 otlrei dyIraInics5i ), which Iiad Ied to the characteristic formation of 
aquatic and floodplain habitats53 and are essentid for tlie survivaI of the rvetIarld 

, ecosyste~n, wouid rrot be restoi-ed by the  recharge system. 

The vaunted 'se~nedial measuses' may alleviate t11e shorr-rerm danrages to a cer-tairr 
extent bur 11ot compensace for Iong-term Ioççes. TIiey canriot replace the 
furictioriirig of the river-fl oodplai~r ecosystem. Long-term damage would be 
reduced to a much greater degree by raisi~rg and resfiaping tlre Ofd Danube in a 

" SC-M.para7.101. 

" See CChapier 2 of  ihis RehuiiaI 

4D SC-M. para 7 101 

30 HR. Airncscs. voI 3. airncx 5 

j1 SL-M. iIIus. CM- 12: afrei. p 2 IO and paras 8.OG-8 13 

'i2 Sc, HC-M. voI 2: I;-tg. 4 1. p 12'1. 

i5 Such ;~vcesses can never he depicied in phv~agi-qhs. \>.hich onIy slrole the coiid~tions at tlrrit 
very mnmen1, CF SC-M. iIIus CM-GA-C. after p 186. 



rrear-1iatusa1 rnanner in co~ijunct ion witll a mucir gr-eater flow. as propose4 by tlre 
W WF.j4 l'he o111y Iorig-teun r-emediatio~r is the sesroration of the original 
co~rditions in the former active floodpIai~r. 

7.5 AQUATIC HABITATSEISHERY 

III the SIovak-Hir~igarian section of the Danube, f i s l~e~y  resorrrces have been 
modified i ~ i  diversis and productiviiy since the end of tIre Iast ce~rtuiy. The 
equiIibl-ium of the ecoIogicaI coriditions achieved iii the 1950s and 1950s, was 
again disturbed by the co~~struct io11 work of the Gabeikovo-Nagmaros P~+oject. 
But tlie real impact was made wirlr the irnpIe~rre~~tatiori of Variant C,j3 which 
caused deti-i~ne~-rtaI cliaiiges in the fish comrnunities, as ive11 as resuItirrg i r r  severe 
darnage to the comrnerciaI anci recreatio1ia1 fislre~y.~~ 

Hungary's position is ielated to tlre recornme~idation of tlre EC Wor-king Gr-oup 
repor-t of Dece~nber 1 ,  1993, that the pri117a1y objectives are to enabIe as gooci 
enviro1rmenta1 conditions as possible w ithiri tlie giveir discl~ai-ge constraints, ~ I i i  Ie 
the seconday objective is eIecti-icity pi-oduction.s7 

TIre ichthyoIogica1 study alinexed in clre SIovak Cou~rter-Mernorial contains some 
sratements I-egardi~rg the rnarragernent of fishe~y probIenis.j8 III  tIr is respect, the . 

SIovak and Hungarian positions are veIy differe~it. The study declases that tlie 
' 

conststrction of the Gabf ikovo-Nagyrnaros Psoject nias a possibIe ivay to stop the 
decreases irr fisir product ion: in econoniic vaIrre of tlre ichtIryocenose and total 
catch. Hu~igary lias ~iot  exper.ie~rced tliese beriefits. In the relativeIy sko1-r ti111e tlrat 
Iras pasçed since the diversiori of the Danube, the Iiving coriditio~rs for tlie fish 
co~irrrr u~~i t ies  have deteriorated considerabIy.jp Strategies foi- effective 
irnplemerrtation of i-emediaI nleasures for tlre fislreiy resorri-ces Irave to be 
conceived at differe~~t Ievels. At tlre IeveI of [Ire water manageme~rt of the Da~rube, 
priorities I-~rust be set aInoIrg a riurnber of colnpeting uses of wlriclr fislreries is but 
one. At the IeveI of fisii ecoIogy, ceriain measures can be e~r~pIoyed to irnprove the 
diversity of the natusa1 Irabitats and the living conditio~rs of fis11 comrnunities. At 

54 Sc, H M ,  Anrre~es, voI 5 (pal7 2), anIrex 20. 

'' Sciei~i$c Ewirrnrion, HC-M: vol 2. cliap 4.5-4.6 

j6 HM. pxzs 5.78-5.81 and parris 5.127-5 129, f-IC-M. pal-as 3.75-3.81; Scienf$c Evcilua/ioii7 
HC-M: vol  2. clrap 5.4. 

j7 EC Woiking Gsoup. Repuri on Te~iryarary Wafc~' iIbnageriimi Rrgirrie (BraiisIava. Dec 1 
1993); HM, A~i~rexes:  vol 5 (part 2): annex 13. 

A Kirba. Frxk. F~sIzeries und fhe GIAr Pr-@cl, 1994 (Iiei-eilrciJer Kirka. 1994); SC-M. Annexes, 
voI 3, annex 23. 

59 HM: yni.ai.81 andpriras3.128-5.123, MC-MIparas3.78-3.3I:Scieiitijjc Evairruf~on. HC-M: 
>,VI 2: cI1ap 5.4. ' 





the IeveI of frsliev, the resource may Irave to be aIIocated arnong several intesested 
groups and n-ra~-rage:-r~e~rt tech~riques applied i r i  order tu conti-01 the type and 
a~nou~rt  of fish bei~rg caught. 

The Slovak ichthyofau;ia monitoriiig" repoits rliat lire grearea part of the fish 
species Iiave settIed in tlie tai11ace ca~ial, aIt11ougIr tlre study goes on to refer tu 
i~nprove~nerrts in water quaIiry in tlre OId Danube. WIry would the fis11 Irave settied 
in the tailrace canal when the wam- quaIiry had a11-reiiorated ~ I I  the OId Danube? 
The occrrrre~rce of burbot (Lo~a  loraj aird gudgeon (Gobi0 gobio) ÏII the oId 
riverbed does not offer evidence of such aii imp~+overnent." Tlre results of 
ichthyofarrna ~norritoririg iri SIovakia indicated some chairges in species variety and 
quantity, but these data do not provide evidence of a snccessfir1 i~~rpIerneritation of 
re~ned iaI measuses. 

TIre SIovak study States that "the I I - ~ O S ~  effective way to maintain fishing areas 
\vouId be to dam the river arid fiII it tlriough tire iritake structure fro~n the bypaçç 
ca~raI i ~ i  order to r-eaclr optirnurn fislr production"." In tI.ris seIlse, rhe I~igIrIy 
~nanipulated side-ar~n çyste1ï-1~~ Inay be a kirid of fish farrn. This is IiarciIy 
acceptable if the prirnary objectives are to preserve the native fisIr co~n~rr u~~i t ies  
arid to reach the ideaI naturd iecruitmenf of fish populations. If tlreçe are the airnç, 
the  main requiwrnents would be to maintain ~ I i e  origi1ra1 I~abitat dive~sity and to 
assure migratory qceçs  between aquat ic Irabitats, instead of dissect ing the ~ratu,sal 
branch syste~rr. 

SIovakia argues tlrat tlie cl-ra~rges irr water regirne prior to 1989 had Ied to a 
decrease i ~ i  fis11 riurnbers in tire çide-arms, and that this situatio~r rvas 10 be 
reveised by rnearis of the Projeet's artificia1 recharge PI-0grarnme.6~ Accordirig to 
prrblicly available krrow Iedge, the  recharge system in the SIovak fIoodpIain is  rot 
fu~rct io1-ri1rg weII fro1-11 the aspect of fislre~y. The side-arms are dissected by weii-s 
into a SeqireI-rce of ç~rrall iesetvoiis that Iead to quasi-Iacustri~ie flow ccoditioriç 
and corrsecjrrerrtIy, r-ather 1111ifor1rr Iiabitats. Th: clrrrent veIocity is too IiigIi { >2 
rn31s) in the fis11 passes at [Ire weirs, which is insurrnonnrabIe for smaller- fisIr 
species rnigrati~rg between the segregated bran~hes.6~ III Irabitats tlius ci-eated, the 

Sec comiiienis in CIrapter 6. 

62 Kirka: 1994: SC-M. Amexes: voI 2: annex 25 at p 374. 

63 E.g.. Pear-ce's arricle (Dai11 iruths on 11re Darrube) descl-~bes tliis sysIcrn as .'IiighIy anificial" in 
rhe .h;e:eiil Scientisi. Sept 17, 19'94: SC-M, Annexes, vol 2. annex 19. 

SC-M pal-a7.104 



fish community wiII in due course be redrrced tb species adapted to almost 
stagnant waterbodies and abIe to resist rapid riseç of c i i ~ c h a r g e . ~ ~  

The asmmption that "fuII rvater ~ a p a c i t y - ' ~ ~  is the mosr irnpo~ranr co~~d i t i on  for- the 
furictio~rirrg of aIIuvial floodplai~is is arrothei rnarrifestat ion of SIovakia's ignorance 
of fIuviaI ecoIogy. Water IeveI fluctuations are esseirtia1 for the existence a11d 
srrrviva1 of the diverse aquatic, seini-aquatic and terrestrial habitats.GS The impacts 
of the OriginaI Project, Variant C and the evaIuarion o f  re111edia1 rrteasures Iiave 
been explaincd in earlier reports.Gg By contsast, Slovakia stafes t l~a t  "the GIN 
PI-oject ... airns to tu1.11 tlle oId Darrube fro~rr a par-tialIy ca11at ised river i~r to  ari 
approxirnatiori of the  origiira1 braided river: the  arternpt is to recreate a more 
naturaI side asm ~ y s t e r n " ~ ~  and that: "[tlhis situation [pre-dam] hus ru bc. revei-sed 
by means of the PI-oject's artiFrciaI progra~n".~'  TIrese asseriioris are scient i ficaiIy 
un forrnded for reaso~is wl-~idi Iiave a11.eady been e ~ ~ I a i ~ r e d . ~ ~  

7.6 FORESTRY 

WetIand forests IargeIy-depend on the nafural discharge regime of free-flowing 
rivers inciudirig periods of inundat ion, drought and fluctuating groundwater IeveIç. 
The envisaged and actuaIIy impIemented recharge system in Slovakia is caIcuIated 
to provide a nearIy constant groundwater and surfale watei- IeveI excIuding Iarge 
fluctuations. In addition, it was demonstrated above that the recharge system 
envisaged wouId no! even be ahle to ~ ~ ~ a i n t a i n  a constant groundwarer IeveI a t  a 
highei- altitude nor couid pre-dam groundwater Ievels be r e - e ~ t a b l i s h e d . ~ ~  

Scieirrl3c Evaiiiofion, IIC-M' vol 2. chap 4.6, chxp 5.4. 

SC-M: pal-a 7.99. 
/ 

.?ccienrr$c Evaiimiion. HC-M: val 2: chap 4 

Ib~d. clwps 4.4: 4.3 and 4.6, I-cspectircIy. 

SC-hl, para 7 102. 

SC-M, para 7.104. crnpliasis added. 

See Chaprei 3.1.3 of this KehuriaI. 

See Piafes 7.2, 7.3 and 7.4. 



7.6.2 PRESENTATION OF NEW  DATA^^ 

A study evaIuated the potenlia1 Iong-term changes irt tire pioductivity of forest 
stands in the active fioodpIairl a1Iowi1rg for. a reclrarge of IO0 m'k in the 
Hurrga~+iari side branches after the coristructio~r of a weir in tlre mairi cIranrie1 at 
rkm 1 843.'5 Since the recharge systern proves to be ratlier i~~effrcient accoding ro 
rI1e mode1 resuIts, [Ire increase i1-1 yieid is irisignificant compared to the Iong-tem 
i~npact of Variant C witfiout recl~arge,'~ speci ficaIIy, the rotai vaIue of forest yieId 
mqouId incrcase onIy h m  46 to 5 1 % of pre-dam conditions. 

7.6.3 REBUTAL OF SLOVAK ASSERTIONS 

TIre impIeme~~tarion of the Original Project would Irave resuIred i r i  co~rsidesabIe 
Iong-teim Iosses to f o r ~ s t ~ y  in Hungary, as demonstrated above. The construction 
and operation of Variant C has actr~aIIy Ied to a çigrrifica~rt drap in groundwarer 
I e ~ e I s . ~ ~  Tt caIr be seen fronr Plate 7.2 and 7.4 that rernedial measures i11c1udi1rg a 
considerabLe side-arm recharge arrd the co~rst~~uctio~i of Iow weii-s in the main 
channe1 as erivisaged in 1 989 by the Government PIenip~nnt iar ies~~ cou Id not re- 
estabIisIr pre-da111 groundwater Ievels. SIovak assei?ioris tlrat a flow into tlre side- 
arms combi~red with "urrder~water n7ei1.ç'' would be beneficia1 to for-estry or couId 
even reverse pse-dam degradatio~r of grourrdwater IeveIs dong the Danube73 has 
bee~r i-efuted, at Ieast for the Hungarian side. 

The "eviderrce" presenced to demonstrate the benefits to forestty irr SIovakia 
consists of a11 alIeged iricrease in  diamerer gro~vih for white popIar and asIr trees of 
0.2 and 0.3 mm respectiveIySo witlrout ~neritioning Ille Iocrtlion, eIevat ion, size of 
sarnpIe, etc. AIIuviaI forests gsow very quickly, arid growtlr in tlre diarneter of 
hybrid poplar-s iri the Szigetkoz used to I-eacli up to 30 mm per year undcr optimum 
co~rditioris before the dan~ming. An observed i~icrease of #.2/0.3 Inn1 is 

74 Z Surnogui éi c l .  Asse5smenr ci( Long-fer-iir Clicmges in flic Pwduclivrfy of F e a  Sfands In { I r e  
S~rgelkoz !flnf c m  be E~pecicd 11nr1e~- D~@-wil Ei'uiei- Rcgimes, Budapest. 19'15; HR. Aiinexes, 
vu1 3 .  iinneu Ii 

75 -I'his rec1rai.g~ systc~n cor)-cspo~rds exacrly'to the .Y/nvnk ~ Z - ~ J O S O /  in SC-M: iIIus CM-12: the 
~irves~rgated recharge eeen eececds by far thc SIovak pioposa1 of 40-30 m 3 h  [SC-M. para 8 3 1) 

77 See HC-M, uoI 5, Plare 3.13 

Pi.o~ocol of the negu~iaiions of Ihe Governmerri PIc~ripoIcirtiarics oii rlrc co-operat~on 111 

iip1erne~rting ihe GNBS, BraiisIaua. June 8-9: 1989: SM. Plriricxcs, vol 4, anIres 58. 

79 SC-M: paras 7.94: 7.97 and 8.3 1. 

SC-M. pam 8.33, fn 53 



iiisigrrificant and cail be artribured ro many facr;rs, includirig even esiars in 
measuring. 

Nutrient and oxyge11 suppIy to the floodpIain forest associated witl~ 1a1-ge floods 
car never be rcpIaced by aIr artificial recharge syçte1-11. Irt this respecr, extrernely 
turbuIe~rt flood flow which i~ruridate large aseas of the active fIuodpIain and,cariy 
a Iiigk suspe~rded Ioad with abirnda~rt rrutricnts and ricli co~lte~rt of oxygen ca111iot 
bc compa1.ed to ari ariificial inrake from the reservois.gI 

7.7 SOILS AND AGRICULTURE 

in  tlie pr.eviorrs CIiapter (7.61, the effects of i-ernediation rneasures on conditions in 
tire active fioodpIain were discussed in tl-~e co~ltext of forestiy. For soiIs a~rd 
agricuIture, the main areas of concer-II lie outside rlie active fioodplain, in rI~e 
prokckd areas. 

Tlie effects of the Original Pmject and Variant C ;ri soils and agricu1hii-e weip 
discussed in the Hurigaria~i Counter-Menioria1,SZ a~rd detaiIed obçervatio~rs of the 
observed impact of Variant C are presented in Chaylev 5, above. I t  is cIear frum 
tlie discussion of groundwater i r i  Chapier 7.3 above, tliat tlre impact of enhanced 
discharge to the side-arrn systern andlos Iow weirs i ~ r  the Danube is expected t? be 
minimai, eçpecial Iy, iri terms of in~proving gronrrdwater conditioris i r i  tlre protected 
areas ru suçtairr the naturaI sub-irrigatio~r su~rpIy :of soi1 nroisture and hence 
agricuIturai productivity. 

g1 SC-M: para 8.32. 

8Z Screnlifrc Evnluation. HC-M, vol 2. chaps 3.1.6; HC-M. paks 1.124-1.126 and 3.67-3.70 
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CHAPTER 8 

SEISMOLUGY AND EARTHQUAKE ENGINEERING 

8.1 SUMMARY OF HUNGARJAN POSITION 

Seisiiiic design pai-ametei-s for the project wei-e set at a joint meeting of experts, 
Iield i i i  Bratislava, i i i  Noveinber I965.l Tlie seismic design parameters were based 
purely on the Iiistoricat record of earthquakes arid theii- Iocatioris,' ii~ithout 
reference to tlie geological structures arrd rnecha~t isrns causi~rg tIiem. Since 1355 
tlier-e kas been a growirig aware~ress of the risks associated rvitlr Iarge projects; new 
nretliods of quanrifji~rg anci deaIirig ivith 1-isks Iiave evoIved, together with new and 
irnpr-oved desigri metliods. Despite advarices made irr risk assessinent and desig~r 
rnethods, tio compsehe~isive re-appr-aisa1 of seistnic hazard was attempted piior to 
1989. 

.. The iiew methods of risk assessrnent aiid design require a kiiowledçe of the deep 
geological structures, their relationçhip to seisiiiic activity, aiid the dynamic 
performance of tlie siipeificial çoils. Tlie exploration work that liad been cai-ried 
out prior to 1989, a[tl-iough volurninouç, did not fully address these issues. 
Frrillierrnore, tecio~~ic rnodeIs, wIiicIi fornr the basis fo~. seismic fiazard eGaInat ion, 
were pool-ly deveIoped. 

Gabeikovo is sitriated near tlre centre of rhe Danube Basin, which is fiIIed ( i ~ ! t . i -  

alin) with Quaternary deposits.3 Pi.ior to 1990, IitrIe was kriowrr about tlie nature 
and extent of trie deposits,4 and structure of the underlying basernent rocks was 
poorly uiiderstood. Huiigariaii expei-ts were concerned over the lack of detailed 
knowledge iii the regioti, and tlie attendant risks. Tlie seismic design paranieters, 

I A ir2n~Iarion a1'1he Menioranduni of the meerinç is pi,ovided. (See HK. Annexes' \,oI 3, airnex 
43. 

In pat~ictrlaif r l ~ e  rccoi-cl of tlie Ko~rriiorn ea~rhquake of 1763 

Tfie ierrn Quarcnia~ refr is IO a ger>logicaI srrh-Era. which esrends from ahour 2 m~Ilinn years 
ago (2 Ma) io the p~csciit. 

I' Dzuppa, L Nemesi: and W Seiberl. Geoplysicnl Resit l~s of the Itt!erna~ional DAiVREG 
Projeci (Prescritcd to the XIX Gciicral Assembly of the European Geopliysical Socicty. 
Grrnoble: ApriI 23-29: 1994); ]-IR: Aniiexes: vol 3, annex 8. In their address ihey srale, o f  tlie 
Quriternap deposits: "'I'lie young Sand), and gravelly sediments ... represent one of the laigest 
fiesh \vater resei.voii.s in Europe. 1ntei.cstingly eriough, its exterit aiid thickness, ~OXVEVCI.. were 
hardly knoivn bcfosc thc iiitcgi-atcd sui.vcy of the DANREG p[-ojojeçl". 



and tlre seisrnic perfornianre of the various strtrctures arid fouridations were feIt ro 
be questionable, and possibly inadequate. 

As a i-esult of exploration work on the Czechoslovak side, geopliysicists postulated , 

ttie piesence of a fault near GabCikovo. The location of the barrage was changed 
by the designers, in response to the preseilce of the fault. If the fault was to be 
considered as a potential earthquake source, inoving the barrage by 700 m wouId ' 
only protect the stnicture fi-oin differential displacement across the fault; tlie 
effects of grorrnd shakitig would rtor be dirrtinished by the relocatioir of the barrage 
over such a srna11 disraiice. If changès in grotrnd Ievel couId be expecred dtre to 
movement on the faiiIt, tl~en ot11er such fatrlrs ' along the 1iead1-ace worrld, 
potentialIy, be eqiially as darnaging. 

Iticonsisteiicy i t i  iespoiise of  the designers to trie prèserice of the GabCikovo fauIt, 
and the lack of consultatioii on this issue betweeii the parties, led to the concern 
expreçsed in the Hungarian Declai-ation. The present view of Hui~garian,~ 
however, i s  that tlie GabCikovo fault, if ir exists, i s  iiot capable of producing a 
dislocatioii at the ground siirface, nor should it be regarded as an earthquake 
source. 

The region is one of moderate seismicity. Borh Huiigarian and Slovak parties have 
recogriised the rieed for- a Iiig11 standai-d of eat-tftquake engineering in arder ro meer 
the perceived levels of risk asçociated wir1i rhe project, a~rd its i~npo~?ance. The 
SIovak Mernor-iaI,6 for exa~nple, states tliaf rlie st rncf ures should have "the abiIity 
to handle possible worst case scenarios"; rhjs appraach is consistent wirh rIiar 
suggested i i i  ttie Huiigai-ian Counter-Me~norial.~ , 

Grouiid exploration on the Hungarian side lias stiown the soils of the Daiiutie delta 
to be variable, and iti places loose and susceptible to liquefaction.8 The 
embaiîkineilts of the headrace canal ai-e founded on these materials over tlie 18 k m  
exte111 of tlie lieadrace. Co~npIece or even parriai !iqiiefactioii in tlie foundafion o f  
.the ernba~r kments, wor11d be acco~npa~~ied by IaieraI spi-eadirig alid ver-toppin& 
followed by a r-apidIy deitelopi~~g breach of rlie ernba~rk~ne~rt. Hungaty has 

See' e.g.- Z Galla, Deep Sti-rictrire und Seisnlic Hazord o l t l ~ e  GnbFikovo-i\'ogvniaïos Region, 
Biidapest. Scptcrnb~r 1994: HC-h4: Anncscs, vol 4 (part 2)' atinex 2 1 .  

SM, para 2.61. 

ScreriirJic Eval~tatiori, HC-M, vol 2: chap 6. a 

The term liquefac~icin refers to lhe loss of  strengfh obse&ed in Ioose s i l ~ ~  sands and gravcls 
duiing carrhquakç shaking The loss of srrength is accornpanied by increased lxu\'ater prcssuirs in 
the deposit, and is ofren evidenced by sand boiIs a1 ~ h e  ground surrace. and landslrdrng itnd 
sirbsidcnce. 





expr-essed concern or1 tlre effects of Iiquefaction and of a flood wave moving 
downstream on the embankrneiits upstrearn of ~ a ~ r n a ~ o s . "  

The Iurown epicentres of earthquakes i r i  tIte region, havirrg a Riclrter ~rrag~ricude 
greater than 3.0, are shown oIr PIaie 8.1. ReceI-rt çtudies have identified hvo 
eai?Iiquake source zones: rhe Mur-Murs tifle, and the Gyer-Becske Lirie. 
Ea~?hquakes of the Mur-Murs Lille are thosc tu the N W of GabEikovo, arrd are 
associaad with NE-SW tsendi~ig faults. EartIrquakes of tlie Gy61-~Becske Lille are 
those ce~rtred rlear Gy6r; a~id  to tlre east of Gyor on a Iine sunning pasailel to the 
Raba-Hurbanovo-Dibsjena Line throrrg11 Kornarorn. 

DunakiIiti and GabCikovo lie behweerr ea~?hquake sour-ce zoIres, and Nagyrnasos 
Iies ~vilhir? tlre Gy&--Becske source. In the formuIation of the seis~nic design 
parameters in 1465, a particularIy Iouf signi ficarice was attaclied to ea~?hquakes i n  
the viciniiy of Gy6r; I o  tfiis area is cur1-errtIy conside~+ed tu be wit11in a source zone 
capabIe of generati~rg Iar+ge events. I The proximiy of Gy6r to GabEikovo and the 
Iocation of Nagymasos witllin a source zone are obviorrs coIrcerirs, arid tlrese have 
been expressecl i ~ r  tlre Hungai-iari Cor1rrter.-MernoriaI. 

RecentIy, str~dies have beeri rnade by tlie Hu~igarian Acaderny of Sciences co 
estimate seisrnic hazards associated rvitlr tire pi-oject, usirrg 1aoder.n 111ethods of 
evaIrra~ion, and the source 1-1rode1s described above. Bot11 probabi Iist ic I 2  alid 
deter~niriistic I ~netirods have beeii used; bot11 merhods are common1y used in  
seisrnic I~azai-d evaIr~at ion, and are accepted i ~ r  i11ter11at i011aI pmctice. BotIr gave 
cornparabje IeveIs of diaking for the case of a maximum credibIe eai-thqrrake, or 
"WDI.S~ case scenario". Fu~?herrnor-e, bot11 irrdicated IeveIs of shaking suffrcient ro 
carrse Iiiuefact ion at DunakiIiti and GrtbCikwo, and peak accelerat ions of at Ieast 
thrce times greater severiiy than i~~dicated by design parameters set i r i  1965. 

1-lad the Napyniüros projeci hecn conipIc~cd: sce HhI. para ?. 105 

I o  As may bç sccn from aiiIrcx 43. (HR. A~riiçxes, 1,oI 3 ) ,  a design Inlensiiy of 7 MCS (=7MSK) 
\*a ass1gnt.d tu  GyGr in 1965 niemorandu~n. 

I I -1 his vieii, is apparentIy supponcd by tliic CzccliosIovak Acadciiiy of Sciciiccs. Iir a Icttcr 10 tlic 
Sorict Acnde~riy 01'Scieiicrs. concerning rhe I'aks FI-oject. ir is staied rha~  ~ h e  Gy& area can he 
inleip~eted as a --zone of poss-ilde eaitliqunkc p~ici-ritio~r':. For a ti-a1isIritio11 of tlic Icltcr. scc HR: 
Annexes, rroI 3. annert 52. - 

I Pi-obabil~sric anaIyses are niade by s1aiisticaI 1reaIInent of historical records o f  eanhquakes. 
Earthquake in~ensitie? referred tu i ~ r  5.103 of the HM ai-c the 1-esuIt o f  such aIi aiinlysis. 

I 3  Dctcr~ni~ristic a~raIyses conside1- rhe erfeîecr of an eanhquake of specified magnitude and disrance 
f io~n  tlie site. I Eoiidar. Eflect ofLocul Geolugiccil Conrli~lons un {Ire Accelerc~~ioi~s E~j~ecied in 
fhe Ai.p~f.  Uudapesr, 199Z: 1-IC-M. Aii~iexcs, vol 4 (pal2 2). aiiIrcx 22. . 



Design of rhe emban k~irencs of Ille keadr-ace rr~lder eirfl~rjrrake co~rdit io~rs, Iias beerr 
based on simple pseudo-static anaIyseç, l4 witlrorrt /a11ownce for- Iicjrrefactiorr of 
tlie fou1idatior-r  riat ter-ials. III addit ion, tlre design detài1 of the ruates-side ~nembrane 
of Varia11t C can be derrroastrated to be deficient, ; even witli the appIicat ion of 
simple pseudo-sratic I-~~ethods. l 5  ! 

Fuiihei- refinernent of the haeald assessirient aiid evaiuation of rire dyiiaiiiic 
perfor~iia~ice of the e~aba>an k~r-rents and tIieir fouridat ions, using state-of-the-art 
~irethods, is ~ q u i r e d .  TIre katard a11aIyses tliat liaile bee~r carried out by Hurigary 
justi6 tlre concel-ns espressed by the Hungarian Dec~aratioli and suspe~rs io~~ of 
conc;tructio~r at Nagyrnaias; tIrey are not i~rtended às a detailcd i-isk a~iaIysis; the 
need for sucIl an a~iaIysis, and agree~iie~it betweerr SIovakia a~rd Hungary on 
mu tually acceptabIe IeveIs of risk; senrairis. 

i 
! 

8.2 PRESENTATION OF NEW DATA O N  GEOLOGY, TECTONICS AND 
SEISMICITY [ 

! 

I 
In 1982, the I-Irtngar.ian Centra1 Office of GeoIogy, after I-ecog~iisirrg tlie 
i~iadeqr~acy of geological data i r i  the regio~r, iniriated a programme of deep 
expIoration work in the KisaIfoId region. Much of ihe field work was co~iipIeted 
by 1989. Despite tlie additional work, difficuIty remained in correIatirrg data i ~ i  tire 
vici11iQ of tlie  rat ionaI borde;- betweeri SIovakia a ~ i d  Hrrrigary. This di fficulty is 
illusfi-ated by con~parison of the 1987 ~zechos~ovak  and Hungarian Irraps of pre- 
T e ~ r i a ~ y  baserrient. As tnay be seeri fi-0111 Plu& 8.2, ~ieither the co~itours of depth or 
the formation  nat te rials are consistent across the bosrie~.. The DANREG praject, 
wI~icIr was iriitiated i11 1989, specificaIIy addreçsed ,?lie Iack of Iiigli quality data, 
and poor- correlatiori of existing i~rfor~nation across the borders. 

! 

TIie DAN REG pi-oject Iras invoIved sul-ista1-rtia1 !geopIrysicaI fieId work and 
coopeiation becween the countries OIT a IeveI of teck*icn~ reçea1-ch. Arriorigst otlrer- 
fiiidiiigs, tlie pi-oject Iias provided an appreciation <f the liuctaie of the Danube 
Basin i ~ r  the vici~lity of GabCikwo (refer to the conTonfi of pse-Telliai-y base~ne~it 
given in Phte  8.1), arid i~np~aved definit ion of the' Raba-Hr~rbano\lo disIocati011 
(see Phles 8.3 n~rd 8.1). Fr111 coopei-atio11 011 a téchriica~ IeveI was, however, 
yievented by poIitica1 intervention: an exampie of tliis viras the refusal, in 1993, of 
rhe SIovak Miniçt~y of Foseig~r Affairs ta aIlaw the 'exte~~sion of a critical, joi~rtIy 
pIanned, seismic survey across the bordci- into ~~ova'kia.  The surwy Ii~re, Drr-5/93, 
show11 in plan orr Figtwe 8.1, \vas terrniriated at the!boi-der rather than co~~tinrring 
across it. TIie ~ro~?Ir-easrern end of the profiie is slidWn o n  Figirre 8.2. As rnay be 
seeii frein Figure 8.2, a number of fauIts are may b< inrerpreted on Elle Hurigar-ia~i 

I 4  SM, hnexes,  vol 3 ,  anner 30. ! 
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Sr~bstailtiaI advancés in tectonics have taken place since 1989, witfi tlre 
deveIopment of a coher-erit 1node1 for tl-re Pa~rrrorrian basiri.l6. AdditionaI work by 
Horvath ( I993X I 7  a~ id  Hor-vitIi arrd CIoeti~~gIr (1 995),'"rovideç a tectonic 
background esse11tiaI to tlie aççessIne~it of sein-11ic I~azard. Tectonic phases of the 
déveIopment of the basin are pi-ese~rted iii a si~rrplified f o m ~  in figures 8.3 and 8.4. 
As caIr be seen froni Figure 8.4, the principa1 phases are: 

a. Thrust arid cornpression, pre-Miocene (more r!~an 23 Ma) 

b. Crustai sepasatio~r, exte~rsiorr and ipllback i ~ r  the Miocene era (23 Ma to 
7 Ma) 

c. Basin Iocking in the Iate Mioce~te (about 7 Ma) 

d. Re-estabIishrnent of compression, accompanied by crrrstal buckIi11g i ~ r  
the PI io-Quater~iay (7 Ma to psesent). 

16 -1 he Pannonian Basi~r incorpomtes both the Litile and Grrat Hungaiian PIains and the Ilanuhe 
Lowlaiid of Slo~akia. A surnmap of research into formalion of ~he basin is provided by L 
Fodoi III .E~'oIurtoir Tec~atliqrie er Paleo-Chanrps de Coniruinfes Uii~ucencs a Q~io~ernaii-es de 
la Zone de Ii-ar~sifion .4fpes Oi-~enlcs-Cqafhes Occidcnroles. Forfiraiion el Devcfop~~rei?f des 
R u s k  de iiiennc el .kiord Puirrronlens. ( PhQ thcsis. University of Par is, 1-e.g 193 1 1. 

l7 F Hoi-vitfr, ?orsards a mechanical 1node1 for tire foi-matiuii of [Ire Pari~ioniaii Basiir, 1993, 
Iècirrr~opliysics 226: 333-357. 

' F Hor v i t  h and S CIoet ingh, Sri-ess-indirced inte siage srthsidence anoriialies oJllre Pannonian 
Basin. 1993. (In press). 
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The i-e-estab1ishment of cofnpresçio~r i r i  the Pa~rnqnian Basin is qr~ite recent in 
geoIogica1 ni-ms, and conri~lues to the pi-esent daf It haç 1.esuIted i r r  upIifiing of 
tl-re Iargei- part of tkc LirtIe Hungarian PIairi a~rd the Transdanubia~r Range, and 
sinking of tlre Great Hungarian Plain. Despite the recent upIifting of tlre LittIe 
Hungal-ian PIain; siriking of tlre Da!rube Basin of the KisaIfGId Iras peisisted. 
Di ffererrtial crusta1 movemenrs along tIre rnargins of the Danube Basin a~rd along 
tire Danube, to tlre east of Gyür, Iiave beerr substarriial througl~out clre Quaternary 
and are coriti~~uirrg. Ev idencc for tl~is rector~ic inode1 includeç geoIogical, 
geophysical, geornoi~phological and macroseismic data, arrd measureme~rts of rock 
stress. The mode1 is corrsistent with active strike-slip sour-ce zones operating on the 
Mur-Mürz and Gy61--3ecske Lines, as has been assun~ed in the recerit Hungarian 
appraisal of seisrnic hazard. 

8.3 CRITIQUE OF THE MAHEI: REPORT 

Annex 26 of the SIovak Counter-Mernor.ia1 presents: a view of tlre tectorrics iri tlie 
irnrnediate viciniy of .Cab& kovo, r-efeired to hese. as the "MaireIo Report". Tlie 
tectonic 1rrode1 for tire eaiIy formation of tlre Danube Basin, described in the 
r-eporf, is essenriaIIy one of crusta1 terrsio~r a~rd associated rhinning a11d sir~ki~rg of 
tlre crust. III tkis respect, tlie 1node1 is consistent witlr cur~eitt researcli in Hungay. 
The report describes the current phase of tectonics as thermal subsid~rrce, wbicli 
takes pIace \vithout seismic expression. As descri ber! above, Rowever, there is r~ow 
stsong evidence for a new phase of tectonism, which exrerids irlto the Quaternary; 
rhis lias greatest i1ngIicatim-i on the activity of tlre. strike-sIip fauIts of the Mur- 
Mürz Li~-re aird Gy6s-Bccske Line, wl-ricl~ are seeii by Hungarian expeirs as the 
rnoçt i~nportant sources in terrns of seisinic hazard. 

' 

! 

Tire MaRe1' Repo1-i ~roteç rlre activity of faults at jhe ~riargi~rs of tfie basin, but 
nrakes no affe1-11pt to associate records of ea~llrqrrake epice~rti-es rv itlr major tectonic 
fearuses, or ro evaluate the hazards posed by these- featrri-es. This is an essentiaI 
eIemerrt i ~ r  tlre assessrnent of e a ~ ~ l ~ q u a k e  Iraard, pa~?icuIarIy wRen considering rlre 

, proximiiy of eartlrquake epicentres near Gy6r tQ the GabCikovo works arrd 
Ireadrace and the locatio~r of Nagyrnsros wirhin an ea1TIiquake source zone. 
Irrstead, the repo1-t focuses or1 the intei-pretation of a Iilnited ~tumber of i-e-analysed 
seismic sections; it is ~-roted ~ I I  the report: that no evide~~ce for rnovernent within the 
Iast 0.7 miIIiori years, rvas found on features interpreted as fanIrs, witlrin tlie 
SIovak side of the Da11ube Basin. l 

Unconformi ties witIiin the basin deposits, which are èvident i r i  the seisrnic sections 
presented iri the report, are indicative of recent pesiods of uplifi foIiowed by 
sinking; such unco~~formiries are consistent witha the rectonic mode1 for the 
Parirronian Basin, deveIoped seceritIy in Hungary. When consideririg tbe relatively 
riew phase of regional crusta1 cornpression, ideniified in Hu~rgarian research, 
quiescence of tlre major tectonic featr~reç iri tlre area cannot be guara~rteed. 



It is suggested i11 tlie MaIieI' Repolr,lg witlrout suppoi-ting evide~rce and orrt of 
context with the sest of rI~e repo~-t, tl~ar the 1a1-ge thick~ress of Danube Basin 
deposits wor11d have a "sileirciiig" effect 011 tlre "earthquake menace". 011 tlre 
contrary, it is ~ e l I  docurnented that Inige thicknesses of sofi 01. loose deposits te~rd 
tu ampIi fy Iow frequency srsong gsounci motions; TIiis effect was eviderit in a 
I-ecent strrdy by B ~ n d a r , ~ ~  i ~ i  which a cornparabIe geoIogicaI setting ro tlrat at 
Gabeikovo was a~raiysed. 

TIie MaIrer Reporr pr~serits a rnodel foi- the deve1oymeiit of the Danube Basi11, 
based on some se-worked seismic sect io~rs, a~rd SostuIates a curr-ent tectonic setting 
for thr basin. The cnsrent regiona1 tecronic serti~rg is, Irowever, ig~ior-ed; nor Iras 
ther-e been any artempt to discuss earthquake epicentres, souice zoIres, or 
~~-rechanisrns. TIie repo~? does not constitute an anaIysis of seisn~ic hazasd. 

8.4 REBUTTAL OF SLOVAK ASSERTIONS 

TIie SIovak Corinter-Mernoria1 chooses to interpr.et a Iack of detaiIed genlogical 
data as "aIIeged ig~~orance of tl-re region's seirnric co~-rditiorrs".~~ The fact that the 
DAN REG progranme Iias been necessai?, is indicative of the Iack of knowIedge 
of deep geological stsuctu~-e tliat existed i r i  1 989. TIre foIIowing ubservat ion was 
11-rade by Dzuyipa er al.,z2 in seIat ion to the poor correIation of geoIogicaI data 
across Ille bor.cier and the DAN REG project: 

"To fit the geoIogica1 kiiowIedge ~rogetlier a? the borders is a process of 
~recessiry. W itl-rout tiiis it is i~npossi bIe to prrrsue a correct minera1 
prospect ing, water management, geothen-1ra1 energy ~rranage~ne~rt, 
protection of rlre e~~vironrrrenc, soi 1 a~rd groundwater, etc., or to assess the 
eartliquake risk." 

011 the Hrrnga~+ian side, considerable effo~? Iias l-ieeri 11-rade to impsove the 
geoIogicai uriderstairding of the region; geophysicai espIoration work Iras 
continued and the seçenrch into geological and tectorric 111odeIs Iras ireen carried 
or~t since 1 489. Irnproved knoxvIedge of geoIogica1 and tectonic co~rditio~rs aIIow 
irnpsoved appiaisaIs of seismic hazard. The seismic design parameters set in 1 965 
were based on otrtdated ~rrethodoIog, a~rd I-equired revision. TIre irifoi-mation 
avaiIable p1;ior to 1989 \vas ilradequate to caii-y out a con1 prehensive ie-evaluation 
of seismic Iiazai-d using rnodei-II methods of anaIysis and design. 

l 9  SC-M, Annexes, vol 2. annex 26 at p 4 10. 

20 HC-M. Annexes, uoI 4 (part 21, annex 22 

2i See SC-M, para 7.105 (emphasis added). 

2Z F Dzuppa. L Vernesi and W Seiberl: Geop!~~sicul Resirlts of the ihriet-ncrrional DAVKEC 
Proiecf. Piesentcd tu the XIX Geiie~al Assenrbiy of rire Eut-upca~r GcopliysicaI Society. 
Grenoble. April2i-29, 1 BY4; HR. A~rnescs. uoI 3: anncs 8 .  



TIre SIovak Counter-Mernoria1 refers to the ~'coIossa1" exrent of r-esearch work a11d 
exyiloratosy drilIing carsied out in relatio~r to tl-re "region's geoIogy, seis~nic a~rd 
tectoriic  statu^",^^ tvIric11 \vas car-ried out for the project. The work tliat was carried 
out, was to satisfy the r-equiremerits of errgi~reei-ing designo rather tban to 
investigate ddeep geoIogicaI structure or forrnr~late tectorr ic os dynamic modcIs. The 
refinement of seismic hazard evaIuation ~+eqnires tlie best ~rossi bIe understa~rdirig 
of present-da? tectonics, and a thosough knowIedge of tlre over-bur-de11 profiIe and 
ifs dynamic properîies. 

It was apparent p1-io1- to 1989, tliat re-appi-aisa1 of seisrnic risk was necessary. The 
capability of tire region to produce stso~rg mot ion has been appreciated for sorne 
time; i t is nor a "~nyth"; nor \vas it "invenred by H u ~ ~ g a ~ y " . ~ ~  Lokve~rc arrd Sziiito 
state: "The area is quite seisinicaIIy active. Seisn~icify at Komirno haç been 
recordecl at 8.5i0.5" on the MercaIIi çcaIe'lZ5 A deraiIed Iisti~rg of ear-thquakes i ~ r  
tlie regiori is provided in Ari~rex 3,z6 and epiceritres are sliown on Plare 8.1. It is 
evident, contrary to the assumptions made in 1465, tliat a1 1 fritrire strorig 1notioi-r i ~ r  
the region wouId not necesçari Iy e~nariate fiorn exact Iy the same epicentre as the 
Iasge shocks feIt previously at Kurnisom. In 17iodern hazard evaluatiori, it is 
assunred tlrat a1-r earfl-rquakes caIr occrrr arrywhere within source zones. Such zones 
are identifid using macro-seismic data,27 and weII-sesearched geoIogica1 and 
tectonic models. Ir is Hungary's co~~tentiorr that the seis~nic desigri parameters sd 
i ~ r  1965 do rrot adequately reflect the importance of the prrtject, as perceiveci by 
both sides, or the seismic hazard. 

The SIovak Cou~irer-Mernorial suggeçrs tliat the "baçic fi~rdi~rg' of the study by 
MaheH ef ul.,ZS is that the ea~zhquake risk is ç1rra1Ier- tlrarr tlrat co~rsidered by the 
project deçigrtei-S. As ~-roted irr parngraphs previorrsIy, the report does not constitute 
a seismic Iiazard study; it prese~rts an ir~complefe view on neotectonics of tlre 
region. It iç not a "basic finding" tliat seismic risk Iias beerr over-est i~nated. 

23 SC-M, para 7.105 

24 Sectiun 4. SC-M. chap VII. p 195. 

25 Refcr to SM. An~rcxcs ,  WI 3: annex 30 ar p 272. 

25 Tlie Iargen epiçen11aI intens~? (=5..i MSK) 1s thai of ttrc K o ~ n i r o r n  ment  of J u ~ r e  28, 1763, 
having an estimareci Richter nragnitude of 5.6. Thc ZbIyoinI~pcsclSIovc~rska Cupta earthquake: 
1443. has an esrirnaied Richter mirgnitudc of 6.0 (HR. Arrnexes, vol 3' anncs 9). 

27 Macro-seismic data comprise Ihe records of a11 data, incIuding srnaII erJenls 

28 Mal rd  er ai.. Coriiyat.ison of Olrler- cr-d Prcsenr Yicir~s on Geolugicnl- Tectunic Srn~cirtre oJfhe 
Danube Ra.ri;l in Relu~inti fo Seisnric Sifuorion ofilre jl'ntei- Work Gn1ifikovo; SC-M. A~rncxcs. 
voI 2. anIrçs 26. 



TIie text of the SIovak Corrntei--Me~noriaI states [Rat there lias been ~ i o  n!oxle~r~e~~t 
OII tire GabCikovo fauIt in tlie Iast 2 Ma, yet in  the I + ~ ~ o I ?  tliis is give~i as 0.7 Ma.29 
In the IigIit of rece~rt reçearcI-i; is agi-eed tliat there is IittIe evidence to suggest that 
tire Gabcikovo FauIt rnigllt piovide an eartliquake çource. Nevei-iIieIess, the 
i~ico~isistenr app1.oaclr of the designers to tlre preseitce of the fauIt was cause for 
concerii prior to 1989. Frrrthermore, other source zones are present iii the 
i~nrnediate v iciniiy, wIiich are of gseater çoncer11.30 

TIie Slovak Counter-Mernorial stateç: "In fact, tlie GiN project structures aie 
Iocated in aIr area without aiiy registered earîhquake epicenc1.e~ thror~gl~liouut [Ire 
whoIe historic period7'.?I This is iricorrect: tire area around Gyor, imniediateIy ta 
tlie çoutlr-east of GabCikovo is regarded as a poteiitia1 seisrnic çour~e . '~  TIre fact 
that onIy selatively sinaII eve~rts have beerr recorded iii this area is probabIy a 
featuse of tlie çlror-t and i~rcornplete nature of the histoiical record. The qrrite 
corrsiderable dainage that occun-ed in Gyur in 1763 iç ~roteworthy.~~ Rece~rtly, 
s111aIl earthquakes have bee~r observed at dista~ices of berneen 15 and 20 km south- 
east of G a b e i k o ~ o , ~ ~  iri tlris area. Figtre 8.5 shows the distribution of observations 
made during these events. 

The Riba-Hurba~rovo-DibsjeIro Linc is disrnissed as unimportant iri paragraplr 
7.1 1 O of the SIovak Countes-Memor-ial. TIre distribrrtiori of earihqrrake epicenters, 
however, suggests ait active ear-tlrquake source3' paraIIel to the Raba-Hurbariovo- 
Di6sjerro Lirie, sIrown in Plare 8.1; as dernonsrrated in tlre Hr~~igaria~i Courrter- 
Mernoria1 and discussed i ~ i  above, this source lies withirr about 20 k m  of 
Gabi. ikovo. At Gabeikovo, a~rd DuriakiIiti, tlie principal coricern is the effects of 
eal-ihquake diaki~rg ratlrer tlian fauIt displacement. 

24 SC-M. piira 7.108; SC-M. hrncscs.  voI 2. rixrncs 26. p 400. 

E-g., the G+r-Becske and Mur-Mtrrz Lincs. as outIincd in S c i e n i f i  Eralrrntrori, IdC-M, \-01 2, 
clrap O. 

' SC-M. para 7.1 12. 

32 Gybr Iics \virliiri tlic Gy6r-Becskc source; Also. see Chapier 8.1 and HR, Arrnexes. WI 3,  nrrncs 
52. 

33 G Szcidouitz. Koioriicii-or??. Papcr prcsented at the 1st ESC Workshop on . .I l is~o~-~cal Eartfrqriakcs 
in Central Europe". Vienna 1987 Conternpo~ay records can be for111d i ~ r  tfre Hungarian 
Nat~onal. Ai-cIri\,cs, Budapcsr as Arch.Regnicol 1,ad CCC Fasc."A"No IO, 1753. 

34 Froni 1' Zsiros. itiocrose~sitrrc obscr-vnfion i i ~  fiungoty. (ScisiiioIogicaI Vliservaiory. Hungarian 
Acadeniy of Sciences): 

(1)  22 Augus1 1990: maximum iniensilo feIt = 4 MSK, at G>G~-zknroIy. 

( 2 )  12 Jury 1993, rnaxi~nr~m i~i tens iy  feIi= 3.5 MSK, at GyirrzimoIy, K i s b 8 . j ~ ~  and ~16Itestava. 

35 Referred io in the HC-M as tlie Gyii~kBecske Line. 
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In *Ire SIovak Metnorial, criticism is IeveIIed a? the assessed IeveIs of i~ite~isiiy 
ref~i-red to in tlre Hungaria1-r Merno~-iaI;~~ these are based on psobabi Iistic a1ra1 yses 
usirrg estabrished methad01ogy.~~ The intezrsit ies are comparable to those expected 
at an epice1rtra1 distarice of 20 km from a Richter rnag~iitr~de 5.0 to 5.5 earthquake; 
an event of this size is conside~.ed by Czeclroslovak a~rd Hungasian experts, to be 
t l ~  11argest IikeIy to occur in rhe r e g i o ~ i . ~ ~  TIie assessrneirt is not, therefore, 
üIrieasonab~e as a "worst case sce~iario"?~ 

The SIovak Counte1-Me~noriaI States: "Furthern~ore, Gabtikovo is situated or1 a 
Iayer- of grave1 rIp to 500 rn thick which is wIiolIy witlrout tectorric disturbance and 
would absorb rlie çhock of even aIr eai?Irquake far exeeding any recorded i ~ r  the 
Ir istoi-icaI per-iod"." Far from the region being quiesce~rt, recerit vigorouç tectonic 
movements are suggesred by Hrr~rgariari researcli, arid the data presenred by MaIieI' 
el a/. As discussed i11 above, thc suppositition that tlie great tl-rickness of grave1 
wouId abçosb the slrock, is irrcoirect. No study comparable ta that pi-esented in the 
Hurrgai-ian Counter-Mernorial appeass to have beeri cairied out by the SIovak side, 
which rniglit forrn a ba>asis for such a statement. 

It is suggested in the SIovak Coun1es-MenroriaI,4~ tlrat the existing e~nbankments 
t are safe up to 7.5 to 8.0 MSK. It is dernonstrated in the Hungaria1-r Counter- 

. Me1-1io1.iaI that tllis is Iess tlrari is necessary tu mect an appraisaI of a "ruorst case 
sce~iario".~' In any case, the analyses rhar. have been carsied out are sinrpIe 
pserrdo-stat ic anaIyses, apparefitly wirlrout co~rsideratiorr of Iiquefaction iri  tl-re 
foundation rrrateriaIs. TI-re i~rdeperide~it studies referred to i11 the SIova k Cou~rter- 
MernoriaI, have not properIy researcl~ed this aspect of design.44 It was stared i11 

the SIovak Mernor-iaI tlrat IiqrrefiabIe material was removed fwrn the 

X 7 IO 9 0  MSK, HM. para 5.104, Si~nibr IcvcIs of shaking have been fou~rd r1si11g a 
delei-mi~ristic apyi-oacli ns out1 ined in Scleniijic Evi~irluflnn, IIC-M. vol 2. cIrap 6. 

A si~nple probabrlistic anaIys15 gwtn In rinirex 9 (HR. A~nexcs. val 3). suggests a reiurn peiiod 
of about 100 IO 200 yeais foi. a11 en17lrquakc of tliis ~riagnitude in rhe rrgion AIso. rcfcr tu 
Screidific Ev~luafion. HC-M. vu1 2: chap 5. 

SM, para 2-61 

SC-M. para 7.1 12 

SC-M, para 7.1 12 

See Scieni~$c Evui~~aiion, HC-M. eoI 2.  chap 6. 

The HQI 1-epoi~. 1-efcircd tu i ~ i  SM: para 2.60. cites a Iiquefacrion assessrnelit usi~rg the Seed- 
Idriss approach: llrere lias not bec11 nlry afte~npl by HQI IO re-appraise the rrsk, aird apply 
accelerations appropriiile iu a ni&xt\iiiirn cl-cdible event. As outlincd in tire Scienffic Ev-rIuu~ion. 
HC-M. YOI 2. chap 6: liquefaction can be denioiisti-ated III thc casc of a maximum cirdibIc 
event. 



f o u n d a t i o ~ i s . ~ ~ k v e i ~ c  a11d S~Arrtb~~ outline the removaI of fine-grairied 
compressible materiaIs, in order to reduce seftlernerrt of tlie embank~nents to 
acceptable 1 e h .  Lokvenc and Szirrtu do riot cite Iiquefactiori as a reason to 
renlove foundat ion materiafs; Iiquefiable rnatei-iaIs are  rot necessariIy highIy 
cornpressi bIe u~rder- Spica1 çtatic emba~r knrent Ioadik. From ground i~ivest igatioris 
car-ried on Hnngarian territory and consideri~rg tire tlr ick11ess of HoIocene deposits, 
which are up to 30 rn i1-I the GabCikovo region, ir iç unIikeIy fhat a11 IIquefiabIe 
1aateria1s were rern0ved.4~ 

In the SIovak C0unter-Mernoi-ia1,4~ it is cIairned thatia seisn~ic network is in place, 
aijd fhat rio station Iras i-egisterd an cal-thqrrake of any value. The SeisrnoIogicaI 
Observatory, Hungarian Academy of Sciences is not awar-e of the prese~rce of a 
nemsk. If a network were in pIace, it couId, not have failed to deact the 
earihquakes observed at Gyür i r i  1990 and 1993, shown on Figure 8.3. A proposa1 
was Irowever made for the joint insfallatjori of a seis~nic ~retwork i ~ r  tlre region in 
1888,@ ~ I I  response to corrcern over seis~llicity. Arcrirate location of the epicevres 
and çoIution of the fauIt break, acliievabIe if a nerwoi-k were in pIace, wouId be of 
great value to seismoIogists in both countries in refi~ri~rg the assess~nerrt of 
earthquake Irazar-d. It is possibIe that the SIovak Counter-MemoriaI has confused 
the instalIation of s k n g  rnot iorr recorders with rhar of a seisrnic network. Strpng 
niotion recorders are infendcd to record exti-e~rre eventç, wb.iIsr instruments 
cornprisirrg a rtetwoik are exrrerneIy sensitive, and, wiII record everr veiy srna11 
evenis. Strong motion recorders are riot suited to rhe requirernents of a çeisn~ic 
~retwork. 

The SIovak Couritel--MernoI-iaI, i r i  concluding~0 suggests that the  risk has been- 
thoroughly studied by botlr parties, and Iias been fi1119 taken into account. From tI~e 
for-egoi~rg discussion this is cIearIy u~~true. Thei-e Iias been no systematic stucry of 
risk; Hu~~garian conce1:n over, this and ofher issues Ied tu the srrspension of 
constructiori at Nagy~rrar-os. 

I 

45 SM, para 2.61. 

47 HC-M: para 1.167. 

48 SC-M. pal-a 7.1 1 3 

49 A trri~rsIntio~r of a iiiernorarrdurn of a meeting heId on 6.7 Dcccrnbci. 1988 is pi-ovidcd i ~ r  aiiIrcx 
53, (HR. hrneaes, voI 3).  The nettrrork \vas 10 coniprise 5 slations. with ver)' sensilive 
equipnient capahIe o f  dett'cti~lg s~nall crreirls ris rveII as large cvents. The network wouId have 
aItorved the accurate dc!c~iiii~ratio~r of earthquake Ioca~ion-and depth. and Irature of rhe ground 
motion. TIic nnalys~s of data accuniolared over a reIatiuely short timc scaIc muid bc uscd to 
dcvclop arr undcrstanding of the mechanis~ns car~si~rg cnr.thqunkcs. Desp11e the benehts of tliis. 
suçh a network has nat  hecn insIaIIcd to datc. 
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APPENDIX 1 

mDEX OF CERTAIN WORDS AND PHRASES IN THE SLOVAK AND 
HUNGARIAN MEMURIALS AND COUNTER-MEMURIALS 

SIovak FIemoriaI 

pp 

Absud: 5-56 

PIIIcgcù.2.62:3.19:3.~0, 
3.35.4.01.4 03.4 1 I .  
1.38:4.30,6136.7.08. 
8.09.X.I7.8.50:8.52: 
8.~5.8.81.8.101,11.1037 
8. IO5 

Arrogant 8.1 14 

Asto~rishment, 4 3G,4 73 

Disfortion. 6.132 

Il 

SIom k - 

Corinfer-Mernuria1 

Absrird,I.37.2.I.i,7.97. 
8.60.3.67. 1 O. 19 

AIIegerI. I.O8,1.18. 1.36. 
I 42: 2 09: 2.35. 2.?7. 
3.06.3.36.3.i6,3.337 
4.11.4.13,4.14~4.13~ 
5Otr:i.I1.5.14,5..i2. 
5.92.6.02.0.07.7.01. 
7.02: 7.0?,7.05.7.14. 
7.13.7.21.7.56.7.40. 
7.51,7.53,7.66.7.78. 
~ .10 i ,7 .110 ,805 .8  13. 
8.28: 9.25,9.48.9.93. 
3.98; IUCi2. 10.18: IO 40: 
10.50, 10.33, 1060, 
K.95, 10.96, 1 O. 10 1. 
IO. 122: 10.133: 1 1-09. 
11-28. 11.29. 11.60. 
rzox 

Arrogant. IO. 1 O 

Astonishment: 1.34 

Audaciîy i 87. 12 1 S 

CrivaIier attitude. 10.09 

CnnspicuousIy fxlse. 1 46 

Daring' 1.46 

DebahMe, 2 03.9 5 1 

r>cIibcrate and cnIcr11atd 
refusal. 8. IO 

DeIiberately nrisIeading. 
7.46 

Demagogic. 1.17 

Distortion: 1 -46, 1.47. 
2.34.1.37.9.23.9.89. 

1 392, I I  61 

Hrrngrrrian Mernoria1 

Ab~urrI~6.40 

AIIeged.7.4&IU.IG,I0.68 

Distortion, 10.74 

Hringnrian 
Counter-Rrle~noriaI 

AIIeged,6.51.G.IOO 

Arrogant. 1. 1.01 (bath 
quoiing SM: para 
8.1 14) 

I 



SIovak Illemmial 

Du biorrs. 6.100 

Erroneous, 8.103 

Ignore 3.55,4 73,724. 
7.43.7.73,782,7.87. 
8.16,8.58r 8.1% 

Incoi-rcxt 3.56 4.17: 8.14 

SIovzk 
Courtter-McrnorjaI 

Dubiuus. 1.40.2.03 

Ermneous, 4.0 I r  6.03. 
10.86, 10.101. I I  02 

Extravrrganf 1.36 

Fabriation, 4-16 

FaIIacious. 12.13 

FaIse, 1.46 2.77,4.13: 
5.24. 5 25: 5.63,CI 1 O. 
7.83,7.I09: 8.10.8.38: 
10.1 1% 

Falsification. 8.10, 1 1-04 

Hungarian Menruriai 

1 

Falsity, 1 I .M 

Grotaque. 10.1 14 

Head in the sand, 7.83 

lgnores, 1.42: 2.47.3.03: 
3.27.3.48.4.03.4.06 
4.07.4.13: 5.43.5.82, 
G.I5:7.M,7.M.7 16; 
7.20,7.34.7.47.7.48, 
7.79.7.82.7.85,7.94. 
7.1 OQ 7.103.7.1 18: 
7.121,7 133,7.135, 
7.136 9.01.9.12:9.13. 
9.0~r9.78.9.101, 10.01: 
I O . D ~ , I O - O ~ .  r 0.3 1, 
10.39, 1<1.42, 10 76, 
10.80. I(1.90. I 1 .O!?. 
11.14. 11.23, 11-14, 
I I  28. 11.43. 12-10 

Incurrcct 223.2.57.2.60. 
2.89,3.03.4.13:4.18, 
4.46,5.29:5.52:5.34, 
3.%:6.05.6.17, 7.06: 
7.115,8.34,9.12. 10.11: 
10.25: 10.9G7 1 O. 103, 
ID118 

Indiffercnce: 1.45. 1.49, 
2.28: 2.74.2.76: 4.02, 
4.03: 177,7.67 

Insinr~ation: 1 .Z'i 

Misapplies. 301; 3.IOI 

Huagirian 
Counter-RlemoriaI 

,' 

1 

Ignores, 3.36,4.16. fi 14. 
6.&:G.69,7.18.7IUb, 
7.1 14.9.28 

I 

I 

l 

1 

. 

Ignores. 1.08. 1.1R 1.84, 
1.127.2.98,2.122:4.21. 
4.23.4.23: 5.58.6.68: 
7.19 ' 

Incorrert,12. I.IfQG.72 1 



SIovak FIenruriaI 

MisIerrding 3.54,3.56, 
azo,$.jg 

Misundemhnds. 2.24, 
4 1 I,O.I5 

Purporfmi, 9: 18,2.23, 
4.06.4.93.6.05,6.16, 
6.17,G.GQ 671.6.81. 

6.82.6.103.0.1~,6.I25. 
6.132,6.136,6.137. 
G.152~G.154~7.01.7.24, 
7.51,750.8.06.6.12. 
8.13.8.2&8.2r(,X.49, 
B97.X.9X,S.I05,9.01: 
9.06.9. IO 

II3 

SIovak 
Coun ter-i\Jerirorial 

Mischarzcieriss: 7.12, - 
9.101 

Misconceives: 9.02 

Misddescribes, 5 77 

Mislerrding 3.17.3.48. 
4-08, 3-42. i 48-6-10. 
7.2.3.7.46: 7.79: 7.85. 
8-04? 8.15.8.19.8.22. 
8.26, 10.02: 10.97. 11.0% 
II56 

Mkquut~s. 5.79 

MiJu~iderstarids. 5.23. 
7.09.7 77,3.01: 9.16. 
9.47.9.GG 9.97.9.101 

Mockcry: 9.18: 9.9 1 

IlIystifyingIy, 10.89. 1 1.13 

Nemo auùitur prupriam 
1 urpifudinem allegans. 
2.16: 10.73 

Nonsense, 4-40. S.98,7 86, 
8.43 

FecuIiar. 1 -35 

PerpIexiiyr 1.34, 10.84 

Pememe, i 95. 12 14 

PIoy. 1.31. 10 135 

freposlerous. 5.97 

Purporled, 1.13: 1.35, 
1.38, 1.43. I.46.2.37. 
3.02,3.39.3.53.3.55: 
3.67.5.93,537.5102, 
3.103,~. 164. 3.106. 
5.108: 5.1 1cG.OI: 6.02, 
0.06.6.1S,7.01,7027 
7.69.7.134,8.06,9.03, 
9.15.9.24.9.46.9.95. 
10.01: 10.07. 10.32. 
10.34. 10.36. 10.42. 
10.34, 10.36. 10.60. 
1081. 10.1 17, 10.132. 
10.141: Il.01: 11.03, 
1 1.64, 1 1.66 12-03. 
12.13. 12.23 

Hungarian Mernoria1 Hungarian 
Counter-Memerial 

MisIeading: 7.1 19 

Misundersfaads: 3.178 

h'lischar~cteri~~, 1.04 

MisIeading 1 -53: 3.1 1 I : 
6.1 17 

Misuaderstands. 4: 3-16 

PurpoflrtetI. 8. 1.5 1.2.07. 
5.24~6.82,G.IO5,G.I IO. 
6.1 22 



SIovak McmoriaI 

-- 

Suppscd:3.30 3.52: 
3.i6.401.479.GIG. 
0.3% 6.103 

Unsubsta~rtiatd. 2.88. 
2.1 19 

Wrong.2.62:3.18,9.I2: 
9 16,923 

SIovak 
Counter-Mernoria1 

RidieuIous, IO. I 2 1 

RuttrIessIy: IO. 121 

SeIf satisîaction. 1.23 

SeIf seiring: 5.97, IO 73 

Senseiess. s.78 

Sha~ri, 3.93 

S11irk 2.15 

Shred. 7.97 

Struek with 
nsfonishmertt. 1.34 

Sturtning. 5.87 

Srrpposcd. 1.16. 1.46: 
4 IS74 18.4407557, 
6.02.8.45, 10.122, 11.09 

Suspicion. 1 08 

Tendentious: 1-42 

Total disregard. 5.63 

Unsubst;r~itiatd, 7.02. 
7.II,7.I05,7.IIJ:S.I~ 
9 20; 3 88.9 90,3 33, 
10.41. 10.39. 1 1-45. 
I 1.57 

Utter indifierence 2.74 

WhoIIy wifhout sense: 
8 08 

Wurld of rnakebelieve. 
I 1 .O6 

Wrong.IAS.1.3.5.Z.3S, 
2.42.4-31.4 35, 573: 
5.80. 7.106: 8.19. 8-54. 
10.02: 1 O. 1 26. IQ 129: 
1 1.09. 12.20 

Hr~ngarixn R.lernoria1 

Supposcd: 4.09.6.39 

I 

Wrong,8.24:8.19:Z..iI. 
IO80 , 

Hungarian 
Counter-MenroriaI 

Sr1pposcd.2: 1.178.6.67 ' 

~Vrong.l.I6U.~.I5 
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APPENDIX 2 

SOME MISREPRESENTATIONS ZN THE SLOVAK COUNTER-MEMORIAL 

Einphasis in bold added, underIining indicares emphasis in orisinaI 

The Acfual Position 

Slnvakia began labelling Variant C as 
"provisional" in October 1990, after a 
Slovak Legal Conimittee advised that "the 
CSFR has to refer to Variant C aç a 
provisional solution in its negotiations with 
Hungmai-y." HR: Annexes, vol 3, annex 64. 
But as stated by Engineer Oblo2insw, the 
"2nd phase [of Variant C ]  wilI use cIack- 
vaIves ta riiake rhe regulation of tvater Ievel 
possible in the reset~oii- up to tlre ptarrired 
heigl~t. The provisional altei-tiative could. i ~ i  

this way, no longer be coirsider-ed 
piavisional." See HR,  Atir ie~s.  vol 3, 
alinex 60. 

Tfre mbIe ar the end af HM,  chap 4 irrdicates 
Ihe dates that each treaty was concluded. 
The same can be said of the agreements or 
instruments that would autoinatically 
terminate with the termination of the 1977 
Treaty; these are cotnprehensively listed in 
HM, para 4.53. The ielevaiice of these dates 
is discuçsed throughout chaptei 4. 

HM, para 4.05 discusses the econoinic airn 
outliiied in the first paragaph of tlie 1977 
Treaiy's premble. 

With regard ro the obli~atory nattrre of [fie 
Treaty: Hhf, para 4.15(c) cIearIy States that 
" w f r e ~ ~  the paitieç wislied ro inipose an 
obIisation in relation ro the Psoject, tIiis was 
done in the 1977 Treary irself?' 

SC-M 
Para 

1.20 

I.49 

2.12. 

2.20 

Misrepresentation 

Variant Y" - a ?tep which Slnvakia ha? 
always stressed as being provisional in 
nature, and which it is today, 

SucIr inciifference to chronology is a 
constant tliroughout Hungary's MenioriaI. 
7-0 give jusr one other exanplc, it is quite 
reinarkable that in its table of "the Treaty of  
1977 and Related Agreements", 1-Iungary 
takeç no account of thc dates of tlie 
diffe1,ent treaties and agreements that it lists 
as having been concluded. 

It is these [economicj aims that are set out in 
ttie very frst paragaph of the 1977 Treaty's 
pieamble, ivhich Hangary f2ils to cite ... 
011 sevetal occiü-iom? rhe Hungarian 
Mernorial depicrs rhe 1977 Treaty as "a 
blueprint, and rior a rigidly pse-dete~mirred 
scIlerne'?. But this is inaccurare if, as the 
Huaguian Mernoris1 freqttenliy suggests, 
i t is intended fo deny the obIigatory 
 rature of the Treaîy. 



SC-M 
Para 

M isrepresenfarion The Actlral Position 

2 34 

2 75 

4.18 

Froni h e  preatnble ~t is argried rhar the main As pointed out In HM, paras 6.12-6.29 a 
aiins of the Treaîy were economic and nuinber of ai71cIes of rhe Treaty were directly 
political (the boosting of socialist aimed at envirnrrmeiital protection. But ht 
integi-ation), while fiom the three articles from implying the protection of the 
mentioned above [Articles 15, 19 and 201 it environment as an "overriding goal" of the 
is argued that the overriding goals were the Treaty, HM, para 4.2 l(5) states that the 
protection of water quality and the Treaty was "consi'ilen! ivith the maintenance 
natural environment. No attention is paid of water qualiw and with environmental 
to the inconsistency between these two protection generally." No further claim is 
interpretations. made. 

In a iathei Ioose way, Hirngary compiIes HM consistenrly provides the status of 
references to provisions of rrearies and maries or agreementç ir discussts, and rhe 
ageeinentç that it finds i1sefi11 to irs basic rnodrficar~ons rhese may have had ari earliei. 
hypoheses with compIete indifference to Agreements. To give one example, HM, 
rvhether they are sri11 in force. para 4.33 states that h e  provisions of rhe 

Treaty concerning the Regirne of State 
Frontier (1 956) "were sripplemented by the 
bi lateral Convention Regarding the 
ReguIation of Issues Sr~rrotinding Boundary 
Waters, concluded at Budapest an 31 May 
1976. , Under Article 23(3), the Boundaq 
Waters Convention replaced the 1954 
Agreement concerning the Settleinent of 
Technical and Economic Questions 
pertaining to Frontier Watercourses. It was 
intended to be additional to the 1 956 Treaty 
concerning the Regime of State Frontiers." 
Similar examples may be found at HM, para 
4.28 and chaprer 4, note 32. 

The position piiper Iprepared by the The paper {HM, vol 5, Annex 2) 
Hurigaria~~ Academy of Sciences ar the end stared bat [fie que.yfrons relnred ta GNBS 
of 19831 co~isidered poIitimI, rerhnica1, conId be cl~.~.r$ed i~ito rhese foui- zoups. i t  
econornic and eiiirironmenra1 issi~es (in that d ~ d  na! state rhat it had considered a11 four 
order) and recomrnended that a groups. This is pointed aur in rhe foIIowing 
co~irp~-ehe~isive, nvo year environmenta1 par a ~ a p l i  of rhe posiiion pper, which states: 
impact sti~dy be caried out But it did not ''The present standpoinr of the Presidency 
find that the Project engendered any does no[ deai rvz~h the poIi~icaI quesiiom 
irrernediable risks to the environment. which might occur in the above mentioned 

classifications, because it waç not 
authorised ..." HM does not assert that the 
Position Paper found the Project to engendei 
any irremediable risks to the environment. 
HM, para 3.48 states that the Position 
Paper's recomrnendation was "a 
comprehençive environment impact 
slateIneIrr. .to [le made within iwo yeais." 



SC-M 
Pa ria 

6.07 

7.01 

7.14 

Misrepresentaf ion 

Both Mernoriais provide eridence that the 
Hungarian Goseminent u1as weII informed 
concerning the essentid eIe1nentç of Variant 
"C" Iung before Hungary's tern~inalirin 
announcement of 13 May 1992, Iet aIone 
beforc tfie star? of the dan-rrning of the 
Da~inbe on 34 October 1992. 

Hurlgary's decisiori to suspeird its 
perfo~mance ar Na~wnal-os, just as ifs Iater 
abairdoninen1 of work and purportcd 
temination of the II977 Treaty, was no1 
initiated by tttie discove~y of Irew I-esearcli 
data. NUI. ur3s tfiis decision, 01- ttrose ttiar 
FoIIowed, inspi1-ed by an expeif and scientific 
re-exainination of pre-existing data. As 
Hrrngrrry has aàrnitted in ifs own 
Mernorial, its alIeged concern about water 
quaIity, envii.onmental or 0 t h  risks was nof 
accornpanieà by Hungarian research inIo 
the po~sihie impacts, TIrus, in a I-eview of 
Hu~rgariari studies relatirrg to tiie GM 
PI-uject, it is asserted: "Bemeen 1 989 and 
the surnrner of 1992 there were no 
i~rvestigations of ayp~opriate detaiI into the 
problen-ls 1-eIated to the Iiydropower scheme 
arid rreither were joint 111-ojech cal?-ied out " 

The Hungruian Me~i~orial, in its Appendix 3: 

The ActuaI Position 

The nunlerous docunlents annexcd to the 
HM deinonstrate rhat the Czecl-r and SIovak 
Governrnent faiIed to gise detailmi, essentid 
information to the Hungai-ian Govein~ne~ii. 
As srared in HM, para 7.6465, Hunga~y 
possessed o~ily suniI-nary i~~fo~mation on 
Varia11 C before tire darnrni~ig of the 
Danube. Esse~rtiaI docuinerrts reIating to 
Varia111 C, including irIevarrt teclrnical data, 
we1-e not providecl to Ihe Hungarian 
Governinent unt i I  Deceniber 1993, long afier 
Hungay's tenni~iation of 19 May 1992. 
Even the11 the data pi-ovided {vas li~nited arld 
inco~rrpIete. 

As the quotatio~r fi-o~n HM, Appendix 3 
indicates, altfrongfi studies we1-e co~rducted 
betuleen 1989 and 1992, these studies faiIed 
to examine the probIems in ''npp~v~?~'ia?e 
defail.'' This i ~ r  no way sugests that "no 
srudies-' w,e~-e conducted. In fact, the 
staren-re~rr calne i ~ i  tire EuIltexi of ~wiewing 
21 Huigal-ian studies pmduced ~ I I  1989- 
1991, a11 dealing with IiydmlogicaI aspects 
of the P~vject. The reference ru 111e Iack of 
appropriate detaiI I-eflects the co~npIexity of 
the issues. e.g., coiicei-ni~~g the hydro- 
geologica1 structure of the aIIr1via1 cone 
u~rder tire Szigetkoz, and the connection 
between sur face and goundwatc~-. 

As HM, pages 4094 1 I de~ilonsrrate, botlr 
cenreç on and quotes h two assessments 
of the the11 existing shrdies prepaiied i ~ i  early 
1992. What is str-iking is that r11e iwo 
separate coinrniltees aIIegedly canie to 
radicaIIy diffei-ent conclusions - accordi~ig 
to rhe ad hoc corn~i~itlee Iof the Hunyrian 
Acadeniy of Sciences] the Projecl wouId 
r-esult iri tire poIlutio~i of the 2 i m ~  
Ostrov/Szige~küz aquife~; wfliIe ifie view of 
the more obviously speciaIised Cornmittee of 
Warer Managenient Sciences was whoIIy ro 
the cuntrary. 

con~rniltees concIuded that Ihe PI-oject wouId 
poIIute tlre aqnifer. The onIy coniradiction 
that existed between the two concIusions ruas 
the questiu11 of whetIre1- repeated dredg~ng 
could avoid potentiaI damage. The 
Co~nniittee of Waier Marrage~nerrt Sciences 
felt dredging could aIIeviate aIry problems, 
wiiiIe dre ad Iioc cornmittee - relying on 
I-esuIts of numeruus investi~ations - s ta t~d 
that "[dluring and affei. dredgi~ig, a lye ,  im~r, 
suIphui bacter-ia, coIi bacte1-ia, streptococcus 
and Pseudo-irro~~as pollution incidents were 
frequently detecred." 



SC-M 
Ps ra 

7.24 

7.26 

7.3 1 

Misrepresentation 

lt is i~npo~tairt to Iocaie the resems 
precisely, not sirnply tu refer ta '-ttie Iargesr 
bank fIIiered waier resuurce in Eu1,ope-', 
wlriclr confr~ses the kit n i  Ostrov/Szigetküz 
aquifer and the Budapest suppIy weIIs 
downstream of Nagymaros. The hvo aie in 
Iro way co~rnected .... It is only the second of 
rhese thar is truIy a bank-fittered 
resource, with weIIs Iocaied oi11y a ferv 
Inerres away fio~n the Danube, and truly of 
iin~ro~tance tu Hungary in rems of drinking 
water suppIy. 

The ActuaI Position 

~~.ouiidrsat&- cal1 be defirred as a bank 
fi1te1-ed rwoui-ce if tire dominant part of he 
wateI- orighates kom the river and the rave1 
tirne of the water h m  the rives is Iess dian 
hvo years, which is me For ttie Szigerko~ as 
uleII as for the watei. ~apped by the weIIs 
dorwisiearn of Nagymaros. Groundwarer in 
tlre Szigetkfiz is - or. before Variar~tC wa.s - 
a bank fiItered \vater ksource ivitii a great 
potentiaI for utiIisation. Tl~is rnisrep- 
resentation I-efiects Slovakia's unwilIingness 
to pl-o~ide a carefuI and evidenced response 
to tfie concenrs raised about bath regions 
affect& by the PI-oject. 

orgmic content of the Danube ruatei- and its 
nutrient stare render it uiifit for 1-ete11tio11 ~ I I  a 
reservoii-." Tfris wiII no doubt corne as a 
shock tu Germany and Austria, which 
Iiave, respectively, 26 and I O  hyd1oeIeckic 
power plan& on rhe Danube, each with its 
owi rese~voir. 

Slovak secIion oj' lhe Danube, riat the 
Gem& and Auscrian stretclies of tlre 
Danube. This is apparent frmn the citation 
in support of tflis staternent: "VITUKI 
HydrologicaI Institute, Evaluation of tire 
Water . QuaIity of the Hungarian- 
Czeclroslovak Sectiorr of the Danube." 

Hungary's second co~iiention is ttiat there are 
no barrage systeins si1rriIa1- tu tfre G/N 
Systein, rvhich is po~trayed as a u11ique 
experiment. This is confusing, fox- just two 
parapphs  Iater Hungary a~akes a refe1-er1ce 
to "sirniIar schemes". 

Accordi~~g to Hungary's MernoriaI: "The 

The p&iniereis of the OriginaI Psoject are 
unique in the sense tfiar balrases on the 
Danube or the Rhine nevei have such hidi 
I~ead at the power station in Iow gradient 
i-eacheç. In addition, the extrenieIy Iow 
gadierjt of 8-12 of the Nagyti~aros I-eacfi 
i-esults' ip an extraordinarify Iong 
irnpolrndment with a reIatively srnaIl gain i~r 
energ.' A furffier diffei-ence is ttiat peaking 
mode at ofhei' ~'ivers o111y aIIow for a v e y  
Iirnrted florv _above the naturaI flow, (at [fie 
Rhi~ie 300 ~n'/s, wlrei-eas in comection wirh 
the Original Projeet water accurnulated for 
18.5 h9uis would, have been released i~i 5.5 
hourç aIIowing for Inore than five tirries tfie 
~iormal. fiow at 900 m3/s dischargé). S e  HC- 
M, paras 1.209, 1 2 1 1 and HC-M, Amiexes, 
vol 2 at p. 19 (Figure 2.5 b) and al p. 24. 
None bf tfie barrages on Ihe upper and 
111iddIe Oarrube operate in peaking mode; 
they aie a11 mnin-of-river ba~lages. None 
involve an inlegralml sclieme coveri~r, ~nore 
tfiarr 100 k m  of river. 

HM, 6ar-a 5.4 1 refers tu The Hungaria~i- 



' The ActuaI Position 

The aquifer has iiever been linked to 
Budapest's current watei. supply. The 1992 
Declaration did not Say that tlie Szigetkoz 
aquifer was currently used to supply 
Budapest. As the 1997 Declaration States: 
"Thus both countries have riverbeds of geat  
length, Hungary about 40 km and Slovakia 
more than 70 km, that can be icsed lurer for 
water supply, according to detailed water 
quality and hydrogeochemical analyses. On 
the Hungarian side, this means a capaciv o f  
I million m31day permanent drinking watei 
supply - the average need of the Hungarian 
capital - yhile in Slovakia this amaunts to 2 
inillion inJ/day." The capacity of 0.3 million 
m'lday asserted by the SC-M is sunplistic 
and represents potential abstraction from 
existing (pre-dain) recharge. Sigificantly 
Iiigiier yields are available from the aquifer 
through the development of bank-filtered 
resources. Recenl estilnates indicare 
potential yie1ds of 1.3 a-riIIio~r in'lday. See 
Scienr$c Rehurinl, HR, vol 7, ch 4.4.1. 

Far h m  admitring ils culrceins were based 
on "simpIe specuIatio~i" or a ' ' I I ~ ~ I E  

possibility", the Hungariai-r MeinoriaI cIearIy 
i~idicates tlrat ttiese harnihl envir-oir~nental 
effects wer-e more IikeIy than not to accur. 
Tliç is confirined in HM, page 432 
(Appendix 3 )  in irs opening palagaph under 
the tirIe "Effècts of the hydroporue~- scheme": 
"Dowmstr-eam of Nagrnarus the 1-iver 
b a l - a ~ c  systeIn wuuid hïwc cnused yr.ubi<~r~~- 
of tire bank-filrered d~inki~ig wakr 
1-eson1-ces." I t  is the extent of diese pi-oblems 
lhaf could not be asceitained because, as 
rroted at page 432, "no detaiIed 
i~lvesrigatio~~s ttiat couId have qua~rti fied 
these effecrs Iiad been made." 

. . 

Sc-RI Misrepresentation 
Para 

7.46 

. 

7.66 

- 

In order to boost its claiin that a11 ecological 
state of necessiiy existed in 1 992, Hungary 
lias, in public, exaggerated the iniportance 
to it of the kitni Ostrov/Szigetkoz aquifer. 
To take one exainple, in its 1992 
Declaratioii, Hungary describes the 
impoizance of its share of the aquifer with its 
"capacity of 1 million in"/day permanent 
drinkin; water supply the average need of 
the Hungarian capital". In hct, the capaciiy 
i s  0.3 million rn31day, none of which is used 
to supply Budapest .... Hungaty's concern that 
this resource should not be contaminated is 
legitirnate. But to link this concern to an 
iinininent thieat to Budapest's drinking water 
supplies is scientifically untenablc and 
deliberately misleading of public opinion . 

, 

The existence of the "th1-eat" to tlrese 
supplies [bank-fi1tr1-cd water welIs doxwr- 
Stream of Budaped] aIIegcdly caused by the 
Pi-oject is, as adrnitted by Hirn~ary~ based 
on nD more tIia~i si~npIe specnlation, 
resting on me1-e posliibiIities tfiat ~rrigfit I~ave 
led to a deterioration in die iuater fiorn tfie 
bai-rk-fiIte1.ed xvells. In Appendix 3 to its 
MeinoriaI, Hu~igaiy i-eviews [hi-ee risks of 
da~nagc to tire Budapest stippIy ~r~el ls ,  e x h  
of wfrictr i s  described as no more ttha~r a 
vague possibiIity: it is shteti rhat xvater 
quaIir,yt upstr-tan1 of Nag~riarus '%ouId have" 
deterioi-ated (thus Ieadi~ig tu a possible 
detei-ioratio~i i ~ r  the qua1 ity of iuarer filtering 
inro tfie weIIs); ttiat the reIease of sediment 
throrrgh the Nagynal-os weir "could have 
created ~ather rurceriain co~id itio~is"; tlrnt 
these "kouId have" been ciosion PI-obIems 
do~msrream of the weir. This unserîai~ity is 
in sbiki~rg co~rtmst to Hurrgary's contention 
in its 1932 Declaralion of the cenainv "tt-lat 
irreversible darnage afd icts the ... drinking 
water reserves of mil I ioirs of peopIen. 



The Actual Position 

HM, para 4.15 continues the serrtence by 
sraring "rhis was not because of fauIt 
amibutable to otie or the orher p q  but 
simply because neirhei- could afford to do so: 
given rheii orher prioriries, and ~he  failure of 
the promised Soviet econoniic assistance." 
As ayeed by borh Parties. not u1iti1 1980 
was i r  retiealed that the promiseci Soviet aid 
woir Id nor be fonhcorning: indicaring clearly 
ifiar ille quored assertion was made iiom he 
pespecf ive of the eariy 1980s. 

HM, para 5.108 States that "[gn o iuunbei. of 
respecis rhe impact of Variant C on the 
region ma? be Iess than the 1977 Bamge 
system", while HM, para 5.109 states that 
"filfi rfhw wspecrs the impact of Variant C 
is or is Iikely to be more severe." No 
confirsion exists between the mo stateInenb. 

The EBRD I1as stated in seIation to the 
Project that "[-;Je rviII definitely not be 
invoIved in a contentious project of dubious 
economic d u e  and negative environmenta1 
impact whicli is asgued berween cM1o of our 
member corntries. We intend tu conceirtrate 
our effoizs #II projecis suppa~ti~ig ~;atio~iaI 
and envii-oninentaIIy sound developinent." 
The WorId Bank haç also voiçed concein, 
stating that it wouId ~iot  firrance the 
GabEikovo project "withour the moçt 
thorou$ environmental assessment, in 
accordance with WorId Bank policy." HR, 

I 
vol 3, antiexes 9 1 and 92. 

SC-M 
Para 

7.1 27 

8.0 1 

9.10 

Misrepresenraf ion 

Hungav argues that, in 1980, ir cammenced 
a 1:eview of sis financiaI undenakings as a 
resrtlr of '-the changins worId economy and 
ihe derei,ioraring economic posirian of rhe 
SociaIist bbc  counrries" and as a  suI Ir 
soirghr a posyoriernent of the Project. But 
rhis is undemined by irs assenion that, as 
from the perspective of 1977, ''there was 
never the sIi$teçt possibi Iiry" that rhe 
Pi-oject wouId be complered in accordance 
with the 1977 Treaty ritlierable. 

The Hungarian Mernorial's expmition of rhe 
actual or potenrial cnvirrinmcnta1 damage 
arising h m  Variant "C': - as oppmed to rhe 
original Project - is noticeabIy uncernin in 
tane. 11 is first stated rhar rhe impacrs of 
Variant "C" "may be Iess than the 1977 
B a l w  Sysfern woiild have heen". 
However, it is ~Iaimed a few lines Iarer ~ h a t  
thk impact is, in facr, "Iikely to be more 
severe". In order tu avqid such confusion, ir 
is essential ro focns on rhe key difierences 
berween Variant "î" and rhe GIN Project. 

It [rhe T ~ e a y ]  rhus repseçents an exampIe of 
,the kind of environrneniaIIy sound 
inreyared rives basin deveIopment projecr 
that has heen recammendcd hy experts in 
the, fieid and endorsed by the 
internationa1 camrnunits. 

I 



SC-M 
Para 

9.23 

9.14 

9.83 
' 

9.M 

9.103 

l forego entireIy the deveIopment of iîs 
na tu rd  resources. 1 

Misrepresentation 

Hungay is ai-guhg tha~ because of environ- 
'rneirtal effects that it aIone perreivd, ~ h e  
duîy Io co~isult alid negatiate in good faitfr to 
whiclr tire pa~ties were subject under the 
Treaty was modified, irnposing a speciaI 

The ActuaI Position 

Many ortrers have perceived these eFecrs. 
The EnvironmenraI and NaturaI Protection 
Cornmittee of the SIovak NationaI Co~mciI 
eIaborated irç view of he Project, stating 
"the consequences on the natuml 

duiy on CzechosIovakia. 

This [Hungary's] view of lhe "precautionary 
principIeV, according to which il wouM 
appIy tu aP siruafions in which there is  a 
IikeIihood of transboundary environ- 
mentai harrn, is, ta say rire Ieast, a nove! 
one. 

Hungary, in contrat, seeks to give the 
[precautionay] principfe sweeping 
appIication, so that it would apply to any 
alteration of the nah~raI environment. 

enviro~rment ... are of a ~nagnitude un- 
pm1IeIed in the history of ttie countr)l." See 
HR, Annexes, voI 3, annex 53 and HC-M, 
para 1.35. See aIso the discussion of NGOs 
acting in the fieId of the protection of the 
env ironrnent, incIuding Greenpeace, the 
Sierra Club, World WiIdIife Fund USA, 
EcoLogia USA, World WiIdIife Fund 
Gmnany and Equipe Cousteau. HM, para 
3.58, 3.74, and 3.94; HC-M, pamç 2.123- 
2.124. 

HM, para 6.67 clearly states the scope of the 
precautionary principIe: "As an aspect of h e  
obIigation of prevention, the precautionary 
principle seeks tu avoid serious 
envisonmental danage. I t  is of particrrIar 
cogency when rirere is a danger tfiat the 
deterioration of the enviromienr wouId be 
h,,ib~~: 

In the Iight of the position of tfie iirte~natiorial 
cornmr~nity reveaIed in The foregoing su~vey, 
i t  is surprising har Hr rngq  worrId rake the 
absuIute position that environinenta1 
considerations foreciose devdopment of 
the freshwater resourccs it shares wirh 
SIovakia. 

Prevention of environmenta1 hmn has never 
been understood by the internariona1 
comrnuniry in the absoIute serise in wfiich it 
is used by Hungary to reqriire a State to 

Hungary dues ~iot forecIose deveIopmenr of 
the Dmube, but ~ather advocates h e  
deveIopment of this resource in an eqrritabIe 
and reasonabk marner. See HM, paras 
7.69-7.82; aIso HC-M, 6.03-6.51. 



H-~ungary has  px'ov ided scien tific 
evidence of anv adverse environmenta1 
consequences of tfre GM Pruject, other 
fhan fhe ones that had beea disclmed by 
the preparatory studies pIanned to be 
rnitigated by app~~pr ia te  rneaçures envisaged 
by [fie Treaty and to which Hungary agreed. 

SC-M 1 Misrepresen ta t ion 
Para 

HC-M, paras 1.20-1.171 discuss the 
inadeqrrate knowIedge of bio1agic;rI 
I-esources i r  the region affected by the 
Project and the faiIure of preparatory studies 
to deaI with topics covei-ed by Ems. The 
nrrnierous environrnerr~1 impacts associated 
wiîh the Project are discussed in h e  

1 Scien~ijic Evuluarion, HC-M, vol 2. 

; The Adual Position 

But Hungav igroreç entireIy h e  Viema 
Conve~ i tA~  on rf~e Law of Treaties and 
advances an entitlement based on necessity - 
which it examines o111y in the sontext af 
termination, klieving that tu be sufticient 
tc justifj suspension at earIier dates. 

Hungary appeafs to think tfrat it lias 110 11eed 
to offe~' 10 the Court any pi-opeI- IqaI arralyçis 
of the 1-ight to suspend a11d renege an  its 
Treav obligations .... H u n g a  offers no 
IegaI grounds whatever for suspension and 
abandonment at DunakiIiti and at 
GabCikovo. 

As stared in HM, para 9.19 "i1rtemationa1 
Iaw a1Iows a State to take action which is 
neceçsary to avoid in-eversibIe Iram to an 
essential interes1 of that Srate or of its people, 
or 10 The environment. Tfie necessiiy of such 
action is a cil-curnstance precluding 
wrongfulness." As poi~rted out in HM, para 
9.39; ttiis cIaim of necessity justifid The 
suspensio~~ of wu~k at Dunakiliti. As regards 
suspension and abandonment of works at 
GabEhvo, HM pala 9.42 ~iotes 'the dispute 
about pasçibIe modification of the 1977 
Treaty tv aIIow work to proceed at 
Gabtïkovo became subsruned in a niore 
basic dispute about the very continuation of 
the Barrage Syste~n as a whoIe, given the 
combination of radicaIIy changed 
circurnstances and ihe continuing ttil-eat of 
uniIate~I action on the part of 
CzechosIovakia." 

Hnngary's summary at pamg-aph 9.1.8 of its 

Mernoria1 of the factors which justified 
suspe~rsion and later abandonment is 
~avealing. First, the Project finretable rvm 
not a matter tu be taken serious iy.... 

HM, pam 9. I8{2} srares "[tlhe rimetable laid 
dom for work on lhe Pruject lrad never 
been ~eu~cd nr tliamr of spicf legd 
ob/ig~tiun." This does no1 irnply ttlat tlre 
tinieîabfe was not a matter to be taken 
seriouçly. 



SC-M 
Para 

10.09 

IO.] 1 

10.80 

10.102 

11.08 

Misrepresentation 

This cavalier attitude towa-rds treaty 
obligations ignores the fact that, in hying to 
muve the Project forwai-d as best ii might in 
[fie face of previous Hungarian 
prevarications, CzeclrosInvakia Iiad reserved 
itç LegaI rights as to cu~npn~sation. The 
smng implication of Hunga~y's corn~nerit 
[bar "[tlhe tirnerab1e:laid doi r~ i  for wusk on 
the Project had nevei been treated as matter 
of strict legal obligation"] is that it could 
simply cal1 delays as it chose, without 
penalty, regardless of the lems of the Treaty 
and its associated agreements, and regardless 
of the intereçrs of ils Treary p m e r .  

As ro rhe ''essenria1 obIigation 011 the paries 
under rhe Treay" king the ~.esolntion of 
dificutieç by negotiatio~r, not onIy is rhar an 
incot-rect statement of the essentid obligarion 
under the Treas, but Slovakia has also 
s h o w  in detail the consultations and 
negotiations that Czechoslovakia engaged in. 

It is significant that Hungaty does not 
incIrrde the impIernentation of Variant 
'%" as a firndamenfaI1y changed circrrrn- 
stance. It impIiçirIy ack~xiwIedges rhat 
Variant "C" sirnpfy represents a palth! 
application of r he agreed Treaty rems. 

Hungary does not offer any Iegal analysis 
as to why Variant "C" should be regarded 
as a repudiation of the Treaty, satisQin; 
itself with telling the Court: "Variant C 
amotrnfed to a repudiation by 
Czechoslovakia of the Tr-ea ty... as cIear a 
~xpudiatian as one mi@ wish." 

[I]t h a  been defr~~itively proved rhat Varimr 
"C" is not a soui,ce of pdIutior~. 

The Acrual Position 

This coinment contains no such implication. 
As the following sentence in HM, para 
9.18(2) States, "[d]eIays in im- 
pleinentation ... had been negofi& before 
and couId be negofrn~eci again". signi@ing 
Hungary's reliance an rregariation ratfier than 
uniIatera1 acrion. Nor daeç the HM profess 
rhese deIays would be "wirhout penalty''. 
HM, para 9.18 States clearly -that ''[alny 
problems caused by the delay coztld be 
coti~pn~~atedfur" 

HM, para 9.18{4) States: "The essenria1 
conrinuing obIigation on the parties under 
rhe tr-eary was fo seek ru raoEve difticirffies 
by fiego!iaIio~? in good fairh, md this 
Hungary sought to do." 

- 

HM, para 10.74 lists several fundamental 
chariges of circurnstance, among those js the 
fact tfrat "the 'sinsle and i~idivisibIe 
operational sysrein' had dissoIved, ... thc 
barrage aat Gabf kovo being consùvcted as a 
urriIateraL scherne rincontemplj-ted by and 
autside the scope of rhe 1977 Treay ...." 

HM, paras 7.04-7.43 and 10.103-10.106 
extensively demonstrate that the decision to 
plan and consmict Variant C was a serious 
breach of  the 1977 Treaty a clear example of 
the Ïzpudiation of the nraty" referred tu in 
ArticIe SO(3Ha) of the Vienna Co~rve~rtion. 

SIovak expert cornminees esrablished by rfre 
SIovak RepubIic ro investigare The 
environmental consequences of Variant C 
have warned of Variant C's likely adverse 
environmental impactç. See HR, Annexes, 
vol 3, annex 70. A thor'ough discussion of 
these impacts is found in the Scientfic 
EvaIua~iofl, HC-M, vol 2.  See aIso Scien@c 
RebuftuI, HR, VOI S. 





APPENDIX 3 
I 

COMECON AND THE "IDEOLOGICAL NEUTRALITY" 
OF THE PROJECT 

1. TIie second prearnbuiar paragraph of the 1977 Treaty 1 - 

"Recognis[ed] that the joint utiIisatio~i of the Hurigaria~i-CzechosIovak 
sectiorr of tlre Danube wiII furiher strengîhen the fraternaI relarionç of the 
two States and sig~iificanrIy contribute to bi-ingitig about the socialist 
integration of the States rnembers of the Council for MutuaI Economic 
Co-operation.. ." 

But a'ccord ing ro Slovakia- 

"...this seference is sureIy not sufficien1 to frrri rlie Treaty irito [a 
COMECON Treaty] ... suc11 a reference is no more than the sort of stylistic 
forrnaliv to be found in many treaties rIiat irivolved sorne form of 
econonric w-oper-arion beiween the rnember States of the former CounciI 
for Mutual Econornic Assistance ... the 1977 Treary is not çignificarrtly 
diffeserit froq other agreerrrenrs berneen no~i-socialist States which 
pruv ide for the cornmon development of rivers forming internariona1 
boundarie~."~ 

Sio~akia corrcludes that such agreements "...are evidencq if any is iieeded, of the 
'ideoIogica1 neutraIity' behind the GlN Projec~."~ 

2. Hrrngary does ~ i o t  s11ar-e this view. Tliere can be IiitIe doubt t11a1 the 1977 
Treaty couId onIy have been adopted in the context of sociaIist integratiorr. This is 
evident fso~ii ils objectives, its tern~s, itç eco~rorriic underpi~rnings. This Appendix 
dnno~istrates that die 1 977 Treaty was sedolent of sociaIist -economic -ideaIç in 
substance, and representative of COMECON ideology in concep~ion. 

I HM. vu1 3 ,  annex 21. For its anaIysiç see HM, vol 1, paras 4.07. 4.08, m d  4.2 1 

' SGM, paras 2.05-2.07. 

SC-M.para.2.û8,fnIB. , 



B. THE COMECON NATURE OF THE TREATY 

3. Substant ively, there are significanr differe~?ces between the 1977 Tr-eaty 
and other i~rte~.nationaI agreements bem~ee~nl non,sociaIist srares on tlre joirit 
deveIoprnent and ntiIisario~r of co~rt iguorrs rivers. .Fur instance, the Convention 
between France and SwitzerIand concerning Hydroe1ect1.i~ UtiIisatio~r of tlre 
E~nliosso~i, sig~red at Sio~r on 23 August 196j4 - nnlentioned specificaI1y by 
Slovakiai - provided foi coiiczssions to be gante; to private conipanies for tlie 
constructiori arid operatiori of Iiydroelectric plants and prise~-ved the sighrs of 
governments to reg111ate and corrtro! aIry adverse &nsequeinces.Wet the IegaI 
i~rst itut ion of concessions was rnissing from sociaIisr civiI codes, as it coritradicted 
tI~e basic tenet of exclusive state pl-ope~?y i ~ r  ~ratural sesources and in rlnle prin~ary 
rnearrs of production. A reIated di fference is tlrat agreements gi-antirig concessions 
characteristicalIy p1.o~ ide for seiiIemerit of disputes by arbitration. a pracrice that 

RGDlP 279, niqs 2, 3 (19691. Cf aIso France-FederaI RepubIic of Gei-marry: C ~ n ~ c n t i o ~ i  
concerning utiIisatron of tire Rhi~re betruee~r Strasbor~vglKchI and Lau~enbourgMeuhurgruein, 4 
Jr11y 1969: RecuciI des traiICs eI accords de Ia France, Pai-is, 1969. p 1 IO. Thc GNBS is Irrore 
Iike Ihe Grand Cana1 d'AIsace. though the 1919 VeisaiIIes Ptace Trcaty (An 338) granted 
excIusiveIy to Fiarrce rigirrs rcIaIing to the taking of rrrater and the production of hydrauIic 
powr. Even fhen, Ihese rights were operatcd by a co~icessio~rairc, no~ninated by the French 
Goverirment. See Gerir1anyF1-ance-SwitzcrIand, Agreement cuncerning the Scherne for the 
Keiiibs Late~aI Canal. Slrasbourg. 20 M a y  1922, 26 LN-1-S'Z65, An 1. 

SC-M: para 2.07, fn 8. 

For other sirnilar exaniples sce Italy-SwitzerImd: Agreement on the Reno di Lei HydrauIic 
Poxvcr Concession, with Addition31 ProtocciI, Rome, 18 June 1949, Legisiulive Texrs on$ 
Ti-euv Piavrsioirs concenzriig ~ h e  Uiiiisgiion cf lnfernafionnl Rivers for orhcr Pzirposes thair 
A'avigarion (United Nations LcgisIatiw Series: vol 4, 19631, Treaty No 23 1, n r l s  1, 4; FederaI 
Governnient of Austria-Fi-ee Stale of Bavaria. Agreeme~rt concerning the ~s~erreichisch- 
Baye]-iscbe Kraflrrrei-kc AG, 16 Oclobcr 14.50. ibid. Trea~y N o  137, Ari 1; RepubIic of Austria- 
FederaI RepubIic of Germany-Free Sta~e of Bayar~a. Agreement conceriri~rg Ihc 
Dunaukraftwer k-lochens~ein-AktiengeseIlsca, 13 Februay 1952, ibid. Treaty No  138, ans 1, 
5 ;  FI-ance-ItaIy, ProvisionaI Ag-eenie~rt arrd ExcIrarrgc of Notes regarding rhe operat~on of the 
Gmrr ScaIa Power S1atio11, Rome, 12 January 1935, ibid, TI-ea~y No 181, Air 2; Srviss 
Coiifedemtio~r-Italian Rcpr~blic, Convention concerning ihe Use of Watei- Folver of tlie Spul 
and arIditio1ra1 Pm~ocol. Berne. 27 May i9.57: ibid, T~eary No 233. arts 1, 2; Gand Duchy of 
LuxemboulgLand Khineland PaIatinate. State Treaty co~rceriring the Construction of 
HydrocIecti-ic Poxver InstaIIations on Ihe Our, with Annexes. Trier. IO JuIy 1935. Ibid, Treaty 
No 202, arts 1-2. Olher  niem mat ion al trealies picscribe the dislribution of hydroelectric power 
y sectors, i.e.: there i s  no joinr deveIopnieni and utiIisatioii, a11d tire means of uniIateral 
utiIisatiu~r by ilie parties (rvfiicli may aIso take the form of concessions) is guararrtccd by sarious 
prohib~tio~rs. See, cg., Spa~n-PortugaI, Convention to regulate the HydroeIectric Develop~nent 
of the Intci-natioiial Sectio~r of tlre Rivei- Douro, Lisbon, I I au gus^ 1927. 87 LNTS 131; Union 
of Soviet SociaIist Rcpublics-Non~ayFinIand, Agreement Concenring the 3-eguIatio11 of Lake 
Inary by means of tire Kaitakoski Hydmelectric Pwer  Slation and Dams. Moscow, 29 ApriI 
1959, 346 UNTS I92; hnvay-U~rion of Sovicr Socialist RepubIics. Agreement on tire 
Utilisatio~r of Water-por~er on the PasuiklPaatso River: Oslq 18 Deceniber 1957. 3 12 UNTS 
274. 



was u~racceptable accoi-di~-rg to the SociaIiçt doctrines of inter~~at io11a1 Iaw as 
between the state and private parties. 

-4. Nor iç it possible ro dismiss the second preambuIar paragrap1.r of rhe 1977 
Treaiy as a rnei-e "styIistic for~naIily". Co~-rtra~y to tlie SIovak asseition,7 110 otlrer 
Hungarian-CzechosIovak birateral treaty expressly rnentioned COMECON 
inkgration in itç prea~nble. Rather, a general formula \vas used, as, for example, in 
the preambIe to the Treaty on Medical and Hygienic Co-operation of 1982:8 

"...Ied by their desire to support an even ~Iose r  co-operation in the fields 

of medicine and hygienics, arid in accordance witit the principIes of 
sociaIist Irealdi care, as weII as the high-leveI planned, state irianaged arid 
prophyIactic health services available to the citize~rs of both countries, 
free of cliarge for alI, in keeping with the unity of medical science and 
pi-actice and broad paai-ticipaatiorr of the ~ n e ~ r ~ b e r s  of society in the 
per forniance of uçks. .."' 

5. In contrast to this getreral fortnula - whicli is seeri i r i  many other 
agreenrents - tlie 1977 Treaty prea~nble contains an expIicit reference to 
COMECON integsafion. This operates as a revlvoi to COMECON prirrcipIes and 
objectives, i r i  effecr incorporaring the111 by reference.I0 In accordance witl~ A~ticIe 
3 1 (3) of the 1969 Vierrrra Conventio~i 011 tl-re Law of Treaties, COMECON 
principres fhus form part of the context of tfie Treaiy and fielp expIain ifs objjects , 

and purposes. An explicit reference such as this was cornmon in inuItiIateraI 
treaties on scie~itific-technical CO-operation ("accept ing, as guideIines, the 

SC-M, pal-a 2-06. 

Govcrnrnc~it Decire 801 1 982, IX 11.27.IMT. OficiaI Conipeiidiu~n of Acts alrd Decrccs: 1 982, 
voI 1, p 544. 

iM~tiiliis ~irrtiaiid~s a çimilar forniulation appears in the biIateral Treaiy on Cullura! and ScientifIc 
Co-opci.ation, Budapest. 22 October 1985: "...Ied by ttreir desire to cffectiveIy contributc to the 
lasting and bipthci.ly fricndship ,urd idcologica1 r~nity of tlrc sociaIist comrnuniIy, and the 
slruggIe agains~ hosriIe ideologies by the der~elopment and deepening of their scieniific, cuIrural a 

educational and artis~ic cuoperation.*' 1987 Decree Law no. 1: Officia1 Compendium of Acts 
and Recrees, 1987, voI 1, p 143 The biIareraI Convention on Touristic Co-operation, 
BI-atislava 22 June 1972, is even less specific: "...In order tu slrengthen rhe friendIy 1-elat1ons 
betrveen thcir cou~rirics tire parties slrivc to proinote ~nutr~al arvarcness of the richievemcnis of 
the building of sociaIism and cornmunism. and Iherefore provide ihe mos! favourabIe conditions 
possibIe to support alrd devcIop toui-is~n ..." 1973 Dccrcc Law 1 3 0 .  I Q Ibid. p 2 18. 

Io Sec also Hr~ngary and CzechosIovakia, Treaiy on Co-operation and Mr~tr~aI Assislarrce, 
Budapest, 14 JuIy 1968, An 2 of which expressIy provides Ihat: 

"In the spirit of the interiraIiona1 distribuIion of Iabour: the High ConIracting Parties 
iviI1 deepen their mutuaIIy beneficiai economic and scientific co-operation and 
support the CO-operation proccss ~v~thin the fra~nervirk of COMECON 10 fr~rther the 
econorn~c development of borh countries:' 1969 Acr no. 1. Ibid: p 3. 
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eviderrce, direct and circumstanria1, dernonstrates the  signi fica~rt roIe played by 
COMECON in the planrii~ig arrd co~rcIusion of rhe 1977 Tseaty. 

9. In 1954 COMECON bega~r to deaI with the probIem of hydroerectric 
power pIants 10 be consrructed on the contiguous Hungarian-Czechosiovak sector 
of the Danube.14 In this process, Hungary's and Czeclroslovakia's 1rationaI 
interests were seen wi tb i~~  tlre franrework of the interestç, priurities, and overaIi 
deveIoprnerit of sbciaIist States as a whole. COMECON'S iiivolvement impIicd 
s a n e  we!I-known COMECON fundarnentals. TIrese i11cInded: the pri~rciple of tlie 
pIarined deveIoprnerit of a çocialist ecoiiomy; conti~iuous growih of this economy 
tlrrorrgh rhe prirnacy of Iieavy industries in conjunctiori witlr exterisive irrcr~ases irr 
energy production, and the stre~~gifie~ri~rg of coliesioii in the camp of "popular 
dernocracies" thr-ougli biIareraI cooperatio~i. Refusa! IO proceed with the Project 
would have been equivaIent to an admissiori of doubts as to tliese "çocialist 
values". Thus a process, sta~red under tlie impuIse of rliese factors in 1952 by 
Hungary and CzechosIo~akia,~~ was undertaken within the frarnework of 
COMECON. 

1 O. COMECON'S invuIvement waç not Iimited to conceptuaIisi11g a syste~n of 
IiydroeIectric power pIants on the Danube. It continuousIy supervised the 
realisation of the Project throrrglr variotrs standing bodies. In 1956 a Cornmittee 
was estabiished in Moscow alo~igside COMECON to deaI wirli the dran of the 
con~prehelisive utiIisation of the Danube. I6 COMECON'S Penna~ierrt Corn~riittee 
for- Errergy Affairç aIso advised on the GNBS,I7 as, later, did a Conference of 
Heads of Water Managerne~it AutI~oI-iries.~~ COMECON aIso acted as a conduit 
for propoçed pIans, scientifrc Iiterature, and sesearch studies ~ I a t i n g  to tlre 
Origi~rai f roject. I g  

1 I . By 1956, COMECON had iritegrated Ha~igarian-CzecIioçIovak 
Iiydr-oeIectric power. pIanrs into irs a~nbitiuus efforts to assure a comprebensive 
harnessing of the Danube's water poteritia1 from BrarisIava to the BIack Sea.20 

l4 HM' para 3.07. 

' HM, pwas 3.02, 3.04-3R5. 

l 6  Woi-k Program of ihe Cornmittee cstablishcd for ~Icctrical. ei ieqy  esclrangc belrvcen couniries 
participating i ~ r  COMECON and on the Draf1 of  the Comprehensive UtiIisation of tlie Danube, 
iviih atrached Minu~es, Moscox~, 8-9 May 1956; HR' Curneses. y01 3: annex 33. 

l7 HM, paras 3.13,3.21; See also HM, Annexes, vol 4. an~rex 4. 

l 8  Ibid 

l9 P~atocoI on the Joint Nego~iations aimed ai the Investigritio~r of tlie UtiIisalion Schcme of rhe 
Danube, froni WdfstahI-Bi.atislava Io the VilIage of Faisz: Budapest, 10-1 5 January 1958; HM, 
Annexes, vol 4: anIrex 3. 

20 HM: para 3.12. 



Thereafier, negotiatioris beiweeri Hurrgary and CzechosIovakia uere subsumed in a 
bi-oadei scheme designed to fu~-îI.rer socialist e c o ~ ~ o ~ r r  ic a~-rd poIiticaI i~rtegration. 
TIie tri IateraI expeit meetings of 1 95g2' iIIustrate the approach take~i arid the 
interestç c~ns ide i -ed .~~  III 1953, foIIowing tlie scheme of utiIisation recommended 
by COMECON, Hirngar.ia~i a~ rd  CzecIrosIovak gover~rrnent delegations approved 
for tlre first fime flre concept of a Water Systern of Lockç betwee~i BratisIava and 
N a g y r n a r ~ s . ~ ~  

1 2.  COMECON'S roIe was eviderit at crirical moments prior to the adoption of 
tIie 1377 Treaty. Afier the 1956 Hnngarian sevoIutio~r, COMECON directives 
served as grr idirig pi-irrciples in the recommencement of Hungasian-CzecIrosIovak 
fa1ks on the GNBS and provided a rnearrs whereby the Hungarian govemnrent 
couId show its devotion to socia1ist ideasJ4 TIre Iirrk between COMECON 
ideology arrd the GNBS can aIso be seen in the events that rook place duri~rg tlre 
Prague Spring of 1958. At this irro~rierit irr Iristory, CzechosIovakia sought ta 
eçcape from the Pr~ject.~~ The delays in implemenrarion were brouglrt to tlre 
attention of COMECON, which again ernerged to. pus11 tlie project foiward in 
1 970.26 

i 

4. THE SIGNIFICANCE OF COMECON'S "COMPLEX PROGRAMME" 
OF 1971 

13. A version of tlie Joint Iirvestrnent Programme was completed in 1967, but 
witfi IIO final corninitrnents having been madeJ7 , The poIiticaI decisio~r tu go 
ahead with the GNBS was taken in 1971,28 çIiortIy after tfie higlrest body of 
COMECON, ils XXV AssernbIy, adoptai the "CompIex Programme", whicli 
n~andated "the construction and operation- of joint ventures for tlie pi.oduction of 
eIectric e1iergy."~9 

14. SIovakia denies the relafionçhip berneen these two everrts: 

HM: para 3.15. 

HM, para 3.15; see aIso Information Docurnenr fur the PuIiiicaI Cornrnittcc of the Hrrngarian 
SociaIist Workers Pany, 6-7 Octobcr 1938; HR, Annexes. voi 3; annex 37. 

SC-M, vol 2. anirex 3 1. 

SM, BOI 4, annex 132. 

MM, para 3-26. 

HM. para 3.27. 

HM: para 3.14.  

HM, para 3.28. 

HM: para 3.27. 



"It is not pIausibIe to interpref the CMEA's recornrnendations as 
obligations inrposed orr tlre parties from outside: as Hunga~y itseI f adrnits, 
these reco~nmendations (which in any event were unaniniousIy adopted, 
i.e., with Hungary's corrserit) had iio obIigatoiy o rature untiI adopted by 
the Governments of the States ~oncerned . ' '~~  

A ItIioirgIi it is trrre that rnember con~rti-ies of COMECON Irad to "conse~~t ... beirig 
entitIed to state its inferest in afry question", in practice, countries normaIIy feIt 
obIiged to "coriseni". As a rnatter of poIiticaI i-eaIiq, ~r-rernber cou~ttiies were not 
fsee to ignore prescriptioris such as tliat in tlre CompIex Progra~rr~ne acco1.dirig to 
which hydroelectric energy Ilad to be utiIised to a gseater extent." I 

E, COMECON'S APPROACH TU THE ENViRONMENT 

15. Apari f w ~ n  tire forma1 distirrction beîweeri the protection of watei quaIity 
and the protection of nature, whicll faiIs to take account of the integrated nature of 
the environment, the 1977 Treaty was not oriented to the protection of tlie 
environment. In this it refiected the generaI approach of the sociaiisr cor11it1.ies 
towar-d ecoIogica1 problen-rs and toward tlleir preverrtiori and -rernediei. That 
approach is weII docurnented. Academiciarr Kagica orice stated: "Socialisrn, by its 
very essence, is more adequate for soIving ecoIogica1 probIemç than ~apita1isrn."~~ 
The opinion of ~cade1-11 icia~r Feodorov was sirnilar: "Once a sociaIist sociely i s  
estabrished over the whole of our pIanet, ecoIogica1 crises wiII c e a ~ e . " ~ ~  He 
Iinked tliiç docrrine with the optinlistic view tliat damage to riature cari be 
rernedied: "Science wi11 definitely be abIe to soIve this problem and find a way to . 
calculate - such effects within the eculogical process. Besides, cornpensaring 
rneasures can aIso be raken From tlris perspective it iç a çliori step to assurne 
tire a priori advaritage of çocialisrn: "a society wl~ose developrne~rt is consciousIy 
directed (as Marx has shown) wiII defini tely ensure the proper, harmonic 
interaction beîween man and nature."35 

30 SC-M, para 2.1 O 

31 Cornplex Programme, Chap 1 O, irem 9. 

32 Se, L.I. Grekov, "Man and his enuironrnent", no 3-4 Magyar p z b f i a i  Szenile (Hrrngarian 
PhilosophicaI R e v i e ~ ~ ) ,  1973, p 301 A copy of ihe orig1na1 dricunient h a  been deposiled with 
the Cor~iZ. 

33 Ibid. p 302. 

34 Ibid. p 303. 

35 Ibid. y 304. A l  Meduhnin aIso expresscd the ofllrodoi; sociaIist sta~rdpoi~rl as ~cgards 
~n~iiniime~rtal yroblenrs: "An entire new course of the I-ace betwern social~srn arrd cnp~ialis~n 
opeIrs up at this point: the battit agminst ecological crisis aiid for tire pu]-i~y of the e~rviron~nent. 
At pl-csent xve are ahead in this race ..." See Ibid. p 3 15. 



16. A simi Iar approach underlies the 1977 Treaty: iio significant environmenta1 
probIerns are assunrcd ta exist, but if any should arise they can autornaticaIIy be 
take11 care of by  reason of socialist superiwity and the progressive deveIopment of 
science. Si~~riIasly, tlie SIovak Courrter-Mernoria1 sirnpIy asserts tliat "a~ry 
environ~nentaI probIenrs tlrat 17ray aarise ... can tlreri Le responded to in a tirnely 
faslr ior1."3~ TI1 is is inconsistent witlr a preventive appr-oacli, endorsed by the 
inter~~atiorra! cornrnu~rity even befare 1977. ~1ovakia-s przse~rt approacll to the 
envirori~rrent eclioes CzechosIovakia's carlier veto of proposais for a CMEA Water 
QuaIity T1.eaty.3~ 

1 7. The 1959 COMECON Statutes define manifoId eco~ro~riic co-operat ion as 
one of the nrain instruments of buiIdirig sociaIisrn and communism (PreambIe), arid 
aIso state tlrat "The econornic and scientific-technqIogica1 co-oper-ation beiween 
the rnernber states is seaIised i r i  accordance wifi the principles of sociaIist 
in~ernatiorialism ..." (A~?icle 1 ,  item 2): The "CompIex Progra~rrme" becarne tlre 
blrieprint for "socialist internationaIism", and tlie ilellicle by wl~ich the principles 
were integrated into rlre rnenrber states of COMECON. Yet in realiv "çociaIist 
intenrationaIisrn" was an aspect of the doctrine of the Ii~rrited sovereigniy of 
socialist countries, as embodied by the 1977 Constitution of the USSR (Art 30). 
TIiis invoIved, in fact as in theory, the dictatorship of the co~rirnunist p a i ~ y . ~ ~  The 
uncondit ionaI superiority of poIitics was operr Iy decIared,39 dong with den~ocratic 
ce~itsaliç~rr, wlriclr errtailed that highest IeveI decisions were rrot open to further 
dispute but had to be canied out withour objection.40 It extended to the Party- 
governed nature of science, wliich reqrrired "adherence tu the views sourci~ig fro~ri 
the recognition of the esseIrce of historic developrnen~."~~ This made it difficutr to 
judge the reaI value of the scientific research conducted; the task of science was to 
justify the preconceptions of power. No doubt tlre effect of tfiese tenets varied 
with the interna1 conditions of eaclr sociaIist courrtry, and their st rengih decIined 
drrring the 1 980s. But i ~ r  tlre case of vital issues - the correctneçs of tlie decisions 
of the  cornmunisi pariy or the r-eIations between sociaIist countries - tliey 
cuntinued dominant. 

36 SC-M, para 9-94 

38 As paragraph 3 of Ihe 1972 Ilringarian Constitutio~i statcd: "Tire Mantist-Leninist patty of the. . 

ruui-king cIrisses is the leading farce of sociery..' 

J Matejcik, "DeveIopmcnr of the yoIitical systern of ~ h e  Czechosbvak SociaIist RepubIic.', in 
D.A. Kerimov & SAndor takus. T h  P O I I I I C ~  SysIen? ofSociaIisnr), Budapest, 1380. p 133 ( ~ I I  

Hungarian). A copy u,f the original document has bee~r dcposited with Ihe Court. 

40 Lncyciopacdia of Legai nnd Consfililiiunal Si~<dieir, Budapest: 1 984 p 387 (in Hungarian). A 
copy of tlie originaI document ha been deposited with the Cou~r. 

41 MiIraIy Samu (rd), Paiiiicnl ond Legai Theo'y. Budapest, 1978, p 27 (in Hungarian). A EOW 

of thc original document has been deposited xi-rth tlre Cor~n .  



F. SOVIET PARTICIPATION ISSUES RELATING TU GNBS 

18. The Hungarian Mernoria1 descri bes direct and i~rdirect Soviet parficipatio~r 
i r r  the pr-ocess Ieading up to the 1 977 Treaty and its a f t e r n ~ a t h . ~ ~  This part of the 
story rreed onIy be briefly recapituIrired. 

19. COMECON irivoIsemeiit and Soviet participation were of course 
iriterrelated. Apart from COMECON'S roIe, the USSR itself 'was irrvolved i ~ r  the 

' poIiticaI and technical planning of tlre Barrage Syste~ri. 111 1954, Hu~rgaiy aiid 
Czechoslovakia entered into co11sn1tat ions with Soviet experts.43 This seenis to 
have irivoIved substaritia1 participation in the fom of recommeiidations, fact- 
finding, evaluations, conciliat ion and supervisio~r .44 

20. In 1956 the CMEA Standing Cornrnittee for tlre cornpr-elrerrsive utiIisatiorr 
of the Dariube received the preIimi~iary psoposals of the Soviet Cornmittee and 
Gidroprcljekt, a Moscow engineeri~rg irist itute, prepared pIanning guideIines and a 
working programme for the construction of hydroeIectric power p I a ~ r t s . ~ ~  Iii 196 1, 
Gidr-oprvjekt's conipreliensive plan for the Danube section between Bratislava to 
the BIack Sea was approved a~rd i-ecornrnended by the COMECON Fernianent 
Conrrnittees for EIectric Energy, AgricuIture and Transpor ta t i~n.~~ 

21. Whenever negotiatiorrs betweerr Hu~igary and CzecIrosIovakia becanle 
diIatory, the Soviet Union's wishes were made cIear. 111 orre such irrstance, 
Czec!rosIovakia begari consuItations with the Soviet Union to discuss a version to 
be buiIt excIusiveIy ori the territoiy of CzecIiosIovakia in  HamuIiakovo. Tl~e 
Soviets suggested that the CiIistovo versiorr would be tlre betrer s c h e n ~ e . ~ ~  In 
other words, the cornprehensive scheme envisaged by COMECON was to be 
r-ealised. 

22. Soviet econon~ic and rniIita~y interests in the Project shouId not be 
overlooked. The construction of hydroelectric power pIaritç d o n g  tlre Danube 
created a rnarket for Soviet i~idustry rhrough delivesies of plans, machinery and 
equip~iienr, and had bene& in terrns of Soviet oiI suppIy IO Eastern Europe as 

42 HM. paras 3.16-3.43. 

43 HM, para 3.10. 

44 HM,paias3.16.3.19,3.21. 

45 HM. para 3.13. 

45 HM,para3.21. 

47 SC-M, voi 2, annex 2. 



weII as rniIita~y 1ravigatio11 requiren-rent~.~~ It vilas on such grounds tlrar the Soviet 
Uni011 init iaIIy agreed to provide frrra1rcia1 assistance;to the Projecr. 

23. The econo1r-r ic viability of the Project was prenr ised upo~r significa~rt Soviet 
financia1 support. TIie firit reqrrest for credit was made in 1958; it was repeated irr 
1963, when Hungaiy and CzecIrosIovakia proposecl a continuation of negotiatio~is 
in the context of long-term Soviet c~qed i r .~~  Aid was again promised by the Swier 
Utlion in 1977, prioi- to the concIusion of the T1.eaty.j0 TIris Ied to the conclusion, 
Iater i ~ i  1977, of arr Agreement beîween Hungary and tlre USSR, urlder wlriclr 
equiprnent (incIuding turbines) and speciaIist sn~l ices  were to be provided.5' 

24. Suon after tlie enrry irito force of the 1977 Treaty, fhe changi~ig worId 
ecorrorny arid tlie deteriorat ing eco~roniic position of ?Ire SociaIist bloc countries 
forceci Centra1 and Eastern Europea~r States to reconsider their develop~nenr 
prograins and pr-iorities. In 1980, it was revealed rhat die prorniçed Soviet aid 
wouId not be forthcon~ing.~~ The "joirit investrnent" was thus Iefi to depend on its 
own ~rier-its. Both Hungary and Czechoslovakia bega~i discussirig "whether to 
postpone the project by two 01' even ~r-ror-e years because of the Iack of invesr~nent 
r e s v ~ r ~ e s . " ~ 3  

25. COMECON'S influence arid participation in tlie affairs of the Barrage 
System cannor be diçrnissed as rnere coincidence. Far from being "ideoIogicaIIy 
neutraI*',j4 €Ire GNBS was a ciear example of wliar ~zecltosiovak E~rvironrnent 
Mirrister VavrouSek Iater characterised as rhe "appalIi~rg toII of envirurimenta1 
destructiori and the crue1 arrogance of 1-~uge dams arid inappropriate industria1 
projacts". which has been the COMECON Iegacy Jo Central Europe.35 Under 
these circunrstances tlie Treaty was acutely vuInerabIe to criticis~ri w itli tlre 
sweeping changes, paiitical and econornic, wliich 6ccurred in the region in and 
afier 1989. 

HC-M, para 1.19. 

Proposal Io the Cornrniitet. nf Econonrics on tlie pi-oposaIs to be made on behatf of rhe 
Hungarian pariy during Hungariaii-Czcchwlovak goverirmcIrt ncgoriations cbnceming the joint 
hydroelectric utilisation of tire Da~rube: Februxy 19.58: HR. Annexes, vu1 3,  annex 35. 

HM, para 3.33. , , 

Ageemenl oii Cooperation concerning the ConsIruction of rhe Nagyrnaros Dam on tlie River 
Danube, as Part of the GabEikovo-Magy~naros Barrage Srstem. HM, Annexes, vol 3: annes 23. 
See also HM, para 4.08. I 

HM, para 3.42. 

Ibid. . 

SC-M, para 2.08. fn IO 

J VavrouSek, "~nstitutions for E~rv~ronmenfaI Security" in G Prins (ed), Threais williouf 
Eneazies, London. Eanhscan Publicatio~rs, 1993: p 88. . 



CHRONOLOGY OF SOVIETICOMECON INVOLVEMENT IN THE 
ORIGINAL PROJECT 

Joi~rt Govermenta1 Co~mnittee estabIisIred to study 
hydroelectric possibiIities for the shared secrion of the 
13anube. ' 
CzechosIovakia presents design for a dam a~sd rese~voir 
excIusiveIy on its own territory, but agrees to begin study 
on joint rrriIisation of the ~ a n u b e . ~  

Paities propose to consuIt Soviet Union regarding the 
utilisation of the ~ a n u b e . ~  

CzechosIovakia consuIts with Soviet U~rion over a version 
to be built excIusively on its territory at ~arnuIiakovo.~ 

State Planning Office of the Soviet Union responds tlrat 
CiIistovo version of utiIisatio11 is preferabie because there 
needs ro be a comprehensive soIution for rrriIisation of the 
Darrube for energy pu~yoses.3 

Co~nmiiîee fou~ided in Moscow, aIongside COMECON 
secretasiat, ro deaI with exchange of eIectric powe~. 
between COMECON countries and to draft a pIan for 
coinprehensive utiIisation of the ~ a n u b e . ~  

PIenary session of COMECON resoIves that the 
WoIfsrhaI-Nagymaros section be deaIt with in the 
fi-a1newoi-k of tlie coinprehe~sive pIan. COMECON States 
design materia1 for their respective sections of the 
Danube; forwarded to Soviet Gidroprojekt 1 nstimre 
responsible for coordinarion on behaIf of COMECON.' 

PreIirninary proposa1 of Soviet Co~n~nittee to COMECON 
incIudes preparation of outIine p1a11 for cornprehensive 
utiIisation of tlre Darrube arid a d~-aft p~ag~-a~n.g 



30 ApriI 

8-9 May 

30 May 

y957 * ,a 
Sepfem ber 

27 Ncivernber 

17 December 

1958 
* 

10-15 January 

February 

ApriI 

14 May 

3 Seve~it h Session of COMECON passes cornprelre~~si ve 
ResoIution on - the utiIisation of the Danube fro~n 
BratisIava to the BIack Sea.9 

3 Negotiations chaired by Soviet Union stress advantages of 
e1ect1-ic eIiergy CO-operation. Suggestions a~rd proposais 
are to be nrbmitred to COMECON ~ o u n ç i 1 . ~ ~  

P COMECON'S P~I- nan ne nt Com~nissio~r for E~rergy Affai1.5 
(PCEA) adopts basic elenienrs for the cumprehensive 
utiIisatio~i offre Danube.Ii 

9 PCEA adopts guidelines and a working programme for the 
constructio~r of hydroelectric p o w r  plants, prepared by 
Gidroprojekt. Focus is on power pIants at WolfsthaI, 
Nagymaros a11d the Ir011 Gate.12 

9 PCEA recvmmerrds that Hrrrrga~y and CzechosIovakia 
detei-rnine a scheme of utiIisation wlrich rnaxi~nises energy 
production. I 

% TriIateraI meeting of Hungarian, Czechoslovak and Sovier 
experts. I 

> TriIateraI meeting resolves 'IO establish technica1 sub- 
co~rinlittees with Soviet participation and subm it an 
approved se heme to COMECON by May 1958. I 

9 G idruprojekt directive un ecorromic parameters gouerning 
the dam sent through COMECON to each pIanning 
agency, with a vielu to eventuaI approvai by P C E A . ~ ~  

3 PCEA resoIveç that pIans for hydroeIectric powei pianrs 
be handed #ver to COMECON by October 1958. I 

> Joint Hungarian-Czechoslbvak TechnicaI Expert 
Cornmirtee accepts recomrnendations of Soviet 
conçuItants; proposes muhi-stage hydroelectric plant 
operating witlr power cana1 on the upper section and a 
second plant at ~agyrnarris.18 



> Hungarian report recomrnends apprvvaI of scheme, 
refe~~irrg to Czechoslovakia's wishes to impiement [Ire 
power piani uniiateraIIy- shouId Hungary !fail to 

appmve. l 9  

> Hungarian and Czechoslovak govern~rrent co~iriniîiees 
agree that GNBS be included in their Iong range nariona1 
eco~ro~nic plarrs prier tu 1975. Joi~rt expert cornmittee to 

formuIare a reconirnendarion for coirsideration by 
--Gidr~~rojekt 

3 Agreement on joinr production of hydroelectric power 
plants praised as "proof that the cooperation irnpIemented 
witlrirr the Franiework of COMECON iç efficien~."~ I 

> Borh parties requesr the Soviet Union to supervise ' 

technica1 design phase.22 

3 Hungariari, CzeclrosIovak, and Soviet exyerf s consider 
technicaI pIans of the Nagyrnaros hydroeIectric power 
p~ant.23 

3 The joint Hungarian-CzechosIovak rechnicaI cornmirtee 
approves ourIine scheduie of consbuction works on basis 
of Soviet ccin~uItation.~~ 

4 Co~npreliensive pIa11 for tlre Danube section between 
Bratislava to rhe BIack Sea, devised by Gidsoprojekt 
between 1956- 196 1, is approved by COMECON 
f ennarieni Co~nmiffeeç for EIectric Energ, Agriculhrre 
and ~ rans~o r t a t i on?~  

B COMECON recominends and Joint Technicd Experts 
Conmittee adopts IeR-bank version of power  cana^.^^ 

P Referring tu scheme of utiIisation chosen by COMECON, 
Hu~r~ariarr-C~cI~vsIovak governIneIit deIegations approve 
GN BS concept.27 - 



I 16 January 

3 Cornuliaiion rnaierial approied by the joint Hungarian- 
CzechosIovak expert cornmittee is sub~nitted tu the 

, Gidropr~jekt.~~ 

> COMECON'S Executive Co~nmittee adopts a Repoi? of 
tfie Corrference of Heads of Water Manase~nent 
Aut horiries "concerning co-operatiorr for the selt Iement of 
problems in the regio~i of the Danube  asi in."^^ 

> COMECON adopts a Co~npIex P~ograrnme for rhe Further 
, Deepening arrd lrnprove~nenr of CO-operation and .[lie 

DeveIop~nenr of Sociai and Econo~nic Irrtegratio~r of the 
COMECON, whidr orde1-s "the consrrucrion and 
0pe1-ation of joinr ventures for the productio~i of eiectric 

, energy" and "rhe increase of the proportio~i of 
hydroelectric errergy in the baIance of fuels .and 
energy."30 

PGEA ~epofl stresses need for co-operative establishment 
of great eIectric power pIants, incIuding hydroeIectric 
pla~tts, and oprimal I 

3 Secretary GerreraI of COMECON confirms COMECON'S 
cornmitment and invoIvement i ~ i  rire P I - O ~ ~ C ~ . ~ ~  - 

3 ~4Ities request the Soviet Uni011 to grant Iong-terni credits 
frein 1978 01-13~ 

3 Durirrg triIateraI consrrItations, 1-Iungary and 
CzechosIovakia seek Soviet' Union Ioan of 300 million 
convertibIe rubIes in order to aIIow commencement in 
1978.34 

3 Hungarian Prime Minister appIies for Soviet U ~ i i ~ n  Ioan, 
ernphasising that the Project -wouId be part of 
COM .€CON'S "CompIex ~rog~cirnrne''.~~ 



JuIy 

15 Seprember 

30 Novem ber 

23 March 

7-22 February 

Spring 

9 Soviet Union assures borh patiies of ils suppon for the 
Project and pro~aises Ioa~rs to borh c o u n ~ r i e ç . ~ ~  

3 1977 Treaty concIuded. 

9 USSR-Hu~iga~y Agreement on Coopethation concerning 
the Constructio~i of the Nagyniaros Dam on the River 
Danube, as Paq of tfie GabCikovo-Nagymaros Batrage 
Systern r n n ~ i u d e d . ~ ~  

P Soviet Prime Minister Kossygin requires that the iequest 
for construction equipment be considered in the course of 
the CO-ordination of the countries' national economic 
plans for 198 1-1985.38 

L Meeting of USSR-Hungarian experts discuss 
modifications to the originaI constiucttori plans, deadIines, 
etc.39 - 

> Hungaty Ieanrs ihal &et assisrance will nor be 
forr h ~ o r n i n ~ . ~ ~  

\ 

' Closing Protocol of the Negotiations between the Governmcnt Delegations of tlie Hungarian Pcoplc's 
Republic and of  the Czechoçlovak Republic concerning the utilisalion of ihe hydro-power of the Danube 
along tlie reaçh from tlie mouth of the Morva to Visegrad, Budapest, 18 July - 2 August 1952; HM, 
Annexes, vol 3, annex 10. 

I 
I ? M . p a ~ - s 3 0 5 .  

' 3 Closing Protocol of negoiiüiions bçtweeii Governmental DeIegationç of the Czechoslovalr Republic and the 
Hungarian People's Republic regardin2 the utilisation of tvarer energ? In ihe Devin-Visgrid section of rhe 
Danuhe, Rudapesi, 20 Noueniber-2 Decemirer 1954; HM. Annetes, vol 3, annex 14 

Meniorandurn on 111e Hltrigariari-CzechosIo~ak negototrations conrernirig tlie titilizarion of ihe upper 
Danube. 28 Sepiember 1955, HR, Anrieses, voi 3, annex 32. 

j ' SC-M, 2' mnex 2. 
YIIork Progran of ihe Cornrnirtee esiablished for eIccrr~caI energ!, exchange benweri rotinrrics panrciparrng 
In COMECON and on the Draf? of tlic Co~nprchensiue UIrIisalron of the Danribe, wirh artached Mrnuies, 
Moscow, 8-9 May 1956, HR, Annexes, \loi 3, anncx 33. ' Report on rhe hydroeIecir~c ritilrzaiion of tfie joirii Huriganan-Czechoslovak~an Danube seciiori: 5 July 
ID38 HR; hnriescs, vol 3, anncx 36. 
Work Prosrani of rlie Cotntnittce established for electrical energy excllange; HR, Annexes, vol 3, annex 33. 
HM, para 3.12. 

I o  1Vorl; Program o f  the Cornrniiiee establiçhed for electrical energy exchange; HR. Annexes, vol 3. antiex 33. 
I l Report of the Sevcnih COMECON Session, FIM. Annexes, vol 4, annex 2. See also HM. para 1 12. 
l 2  HM, para 3.13. 



SM, t.01 4, anncs 132. 
Leiter froiri V Siroky; Prinie Mrrirsier of ihe CrechosIoviik RepubIrc, ru Jjnos Kiidir. Prime Min srer of rhe 
RcpnbIic of Hungar).; 1 1 Ueccrnher 1 1 1957, IIR Annehes vol 3. annex 34. 

1 
HM, Annexe?, vnl 4, mnnex ? 

Ibid. 
Report on the hydroeleciric riiilization of the joint Hungarian-Czcclioslovnliian Daiiuhe section, 5 July 
1958: HR, Annexes, vol 3 ,  annex 36.  

HM, para 3.16. 
Report on the hydroelectric utilization of tlie joint Hun~arian-Czechoslovakian Danube section. 5 July 
1958; HR, Annexes, vol 3 ,  anoex 36. 
HM, Anilexes, vol 4, annex 4. 

Information Docilment For ihe Political Cornmittee of thc Hungarian Socialisr Workers Pany on the 
gwernrneiri coinnlitke negoirailon, Prague. 6-7 Otrober i 958; HR, Anne-YCS, vol 3, aniicx 37. 
Lcncr from Anta1 Apro, Fifi! Deptiry Prinie hdinisier of ihe klrrngarian Gosenrnrenl. 10 Cornrade Munnlch, 
24 June 1953; HR. Annexes. voI 3, anncs 38. 
Mi~iuter of the coirsulta1ion of the Ieaders of the Hungarraa-Czechoslovak Expen Cornmittee dealrng w~th  
rhe utilizatiorr of ~lre Da~iube, 22-23 Iariuary 1360, HR, Annexcces, uoI 3. arines 39. 
Letter froni Imre Dégen. Executtve Diecror of Watcr Managcmeri~, 10 Airia1 Apro, Deputy Cilairinan of ihe 
Hi~ngarian RevoIiiiionary Wnrher-Ptasani Pany. 2 May 1960; HR. Annexes, YOI 3.  alinc?I 41 

25 HM, para 3-21. 

27 SC-M. vol 2, annex 3 1.  
Hungarian-Czechoslo\~ak-Soviet negotiations conceming the hydro-electric power plant systern on the 
Danube. Moscow, 16 November 1963; HR, Annexes, vol 3, annex 42. 
HM, para 3.27. 

30 HM, para 3.27. 

31  HM, para 3.29. 

32 HM, para 3.33 
33 HM, Annexes, vol 4, anncx 7. Scc also HM, para3.33 
34 Minutes of the Mecring of the Ilringarian-Czechoslovak-Soviet Consultations in the Prcparation for 

Realization GabEikoveNagyinaros Barrage Sysiern, 16 J a n u q  1475, I4R. Annexes. vol 3 annex 45. 
35 KM, para 3.34 

37 HM, Anncscs, roI  3. annes 23 S e  alro HM, pnrn 4.08. 
38 Leiter from A. Kossygrn, Soviet Prime Mir~irter, fo Lirbornir Strorigal, Czecboslovak Prime Minisier, 23 

March 1978; HR, Annexes, ~013, mncs 46 
33 Miniries of  rire cunsu1taron rrgiifd~ng the GabEikovo-Nagyyinaros Barrage Systerii corlducted with Soviet 

experïs. 7-22 Februaq 1480, HF?, Annexes, vo1 3, annes 47 

40 HM, para3 42 





NationaI goveriirnents in Europe and North America as well as 
interiiatioiia1 agenc ies began fo Iiave iricieasing diffrcuIry evalriatiiig projects with 
coinpIex environrnertta1 effects dur-ing tlie 1970s in Etrrope and N o I ? ~  Arnerica aiid 
inrernatiorially during trie 1950s. WitIi the political rransition in Hungary, GNBS 
rnerged into this iriternational patrern of qtresrioning projects which entai1 major 
envir-anmental transforrnatioiis. Recenr developments in the econornics of 
strsrainabiIity help us see in retrospect why project evaIrratior~ has psoveri di fficuIt 
througliout the world w ith the rising concern over snstainability (Sectio~i XI). 

In rhe coiitext of aII of the foregoing mareriai, 1 set forth my own 
professioriai judgrrienr (Section XII). 1 coircItrde~ tlrat the econornic a~raIyses 
trnde~~aken in rlie 1970s aiid 1980s pi-ovide iio evidence that the GNBS was an 
econ&nical~~ sarind project or- that it would be sound under crrr1-ent corrditiorrs. Orr 
tlie contraiy, the anaIy ses provide considerable reason to suspect that the psoject 
has always beeii unecononiic. TIiis concIuçion is firiher strengthened In Iight of 
f he environinental costs which have never been ftrIIy evaluated in  ~iionetary termç. 
If a simiIar projecr were pr-oposed today i r i  Europe, or. for- fundi~ig by aIi 
international agency, it would p ~ o b a b ~ y  be rejecred apriori a~rd aIrnost certai~iIy bè 
rejected afrer a full evaltiation if rhe agency deeined if  worîhwliile to undertake a 
fu1I analyçis. Thns Hnngary's decision ro suspend constrnction of Nagyrnaroç waç 
both r-elat ively informed and rationai and consisrent with deveIoprrrents in 
econsmic theory and decision-rnaking internat ionaIly. 

The GabEikovo-Nagymaros Barrage System (GNBS) was based on 
engineering analyses initiaied in the earIy 1950s and deve10~1nent pIanning carried 
out within rhe process of the Courici1 for MutuaI Economic Assistance (CMEA). 
At var-iorrs tirnes ecowniic analyses of the projecr were performed witl~in the 
framework, and appareil1 Iy meef ing the standards, of the historical a~rd poIiticaI- 
economic context. A review of rhese analyses. shows chat they were not , 

undertaken within the framework and did nor meet the appIicabIe standards of 
international project evaluation. This finding is critical because Hungary and 
Czechoslovakia could Iiave foreseeii the sliortcoinings of the GNBS and either 
modified its design or abandoned it sooner if the information generated by 
adequate economic analyses ltad been available, and if it Iiad beeii subject to a 
decision-making process tliat was open and receptive to icoiiomic rationality as 

f internationally applied. 

Duriiig the 1980s, tlie decision-making process becaine more open, 
questions about the econoinic rationaliy of tlie project began to be asked publicly, 
and environmental concerns pai-alleliiig those tliat had arisen earlier outside of 
CMEA were increasiiigly being expressed. Tlie economic inforinatioii that became 
available, furthermore, did not iildicate GNBS was viable even when - 

environinental costs were not coilsidered. With the quality of economic 
inforination, types of concei-ns, and decision-making process merging with tliose 



outside CM EA, Hu~rgary abandoned coristr-uction of Nagyrnaros ternporariIy in 
1983 and per~nanentiy terrniriated tlie 1977 Treaty in 1992. TI-ris review of the 
P~ojéct analyses supyo~fs tlie economic rationaiily of that decision. 

Water projects p~+ovide power, flood coritrol, ~iavigrrtion, and other bertefils 
by modi fyirrg tlie envisonment and tlre GNBS waç no exception. Interriat ionaIIy, 
e~~gi~ree r s  with the coIIaboration of economists ttad Iorig figured ways of 
estimat ing the benefits of the favorable enviro~rrrre~i~al transformations of water 
projects. Beginning in the Iate 1960s internationalIy, peopIe irtcreasingIy began to 
express concerirs abour the costs of deveIoprne~it projects. Environmerita1 
econo~nists r-esporided 10 this coircern by developing techniques for est irnating tlie , 
costs of urifavorab1e envirori~-r~errtaI transforn~ations inclrrding 1iatura1 habitat loss, 
air and water pollution, arid aesthetic and recr-eat ion Ioçses. WhiIe these 
techniques are by ~ i o  Ineans perfect, tliey have provided useful ilifonnation for 
public decision-rnaking with respect to develupinent policies and projects arourrd 
tlie world. As the poli tical process opened up in Hurrgary, errvir.onmental concerns 
begari to be expsessed and incoi-porated iri the debate about tlie economic 
rationaIiiy of proceeding with GNBS. TI-re economic anaIyses of the project, 
fiowever, faiIed tu resporid to these concerns forrnaI1y. 

In 1974 the Mi~tiçter of Finance and the President of the National PIanning 
Office of Hungary issued a Joirrt Decree On Investrnents specifying how 
deveIopment psojects wouId be evaluated for tlreir economic viabiIity.1 The first 
eccinomic ariaIysis apparently was pr-epared to secure a Ioan frorn tlre Soviet 
Uriiu~r. This very brief ariaIysis was prepared by the "Water Affairs PIanning 
Company" and for~naIIy accepted througlr a resolntion by the Ministerial Couricil 
of tlie PeopIe's Repiiblic of Hungary on Nove~aber 20, 1975.= The annex to the 
resolutio~r presents a very sketcliy sumnlary of an eco~rornic evaludion, perhaps 
appropriate at tlie t in~e under the expectatiori of a subseqrrent anaIysis witfi g~+eater 
detaiI. It is intereçting 10 note, however, rhat even this preliminary arralysis 
indicated tlrat tIre project was fior econo~nicaIIy viabIe by internat ionaI  standard^.^ 
The Joint Co~rtractuaI Pian (JCP) Sur7marizlrrg Ducurrrerrlulion daboratecl ~ I I  1978 

I Joint Decree 311974 (Y  III. 16) of the National Plan~ri~rg Office and the Minister of Finance Un 
InVestrrrcnts, August 16. 1974. HR. Annexes, vol 3.  annex 44. 

Kesolution Mo. 354011975 of the Ministerial Cou~rcil. On the Investmenr Proposal for tire 
GNBS, Noveirrber 20, 1975. A copy of the docr~rnent has been deposifed with ilrc Court. 

The dificulties of compariiig fi~idi~rgs based on Ihe proccdurcs st~pulated by Ihe Joint Decree 
and findings based on ~nrernational standards of project analysis are disciissed in SecIion III of 
tfriq-re~iew. 



provided very specific details of the project.4 What is IabeIed an "economic 
evaluation" in this docyn~ent ("the 1978 ecorrornic evaIuatia~i") IargeIy co~~sisted 
of a I is t i~~g of the costs.5 It was not an economic arialysis as understood any\vIiere 
uutside of CMEA. Ratlle~; beyond the listing of costs, the textual analysiç 
refleckd an engineering approacl~ to decision-n~aking i ~ i  ce11traIIy planned 
economies. 

III 1983, the Water Coristructioii Engineering Company undertook its own 
evaIuatiorr apparent ly in reSponse to coricerris about tIie advisability of seekirig 
foreig~i Ioans for tlre project ("the 1983 econo~riic e~aluation'').~ WhiIe tllat 
analysis showed defi~~itively that the project did not see1i-i appropriate by the 
i~ivestrnent criteria Iaid dowri by tlre Joint Decree, GNBS was made to look goad 
by co~apaaring it to an even worse enei-gy project, a coaI-fired pouw p1a1rt which 
apparently had very Iriglr costs. 

Irr 1964, the Water Construction E~rgi~reering Company curnn~issioned Dr-. 
Istvin Varga, Chair of Water Construction at the Budapest Teclinicai Urriversiw, 
to prepase an ecorrornic assessrnent of the GNBS (the 1 985 eco~iomic e~aluation).~ 
WIliIe tI~is study addressed Ille be~refits of the project, the fiameivork of the 

.anaIysis, pariicuIarIy tire co~nparisons made and the Ipanner i11 wliich inflafion was 
ha~rdIed, distorted the concIusions i11 favor of irnplernenting the prqject. 

In February 1985 tIie National Office of ~ a r e i -  Management provided an 
econornic analysis kirhich attenipred to address 1h.e rising concenis about the 
p r ~ j e c t . ~  A SUI-~rewhat better docurnented anaIysis witlr rnirror rnodificarions in tlre 
caIcuIations was provided in JuIy 1986.7 WhiIe tlre, formai analyçis indicated tlre 
project was rnarginaI by the standards used at the time, the broader interpretation 
provided in the text argr~ed tlrat tfie project was .viabIe becauçe of the many 

GNBS Joinr Con~racruaI PIan, Summar-izing Ducurneniarion: June 16. 1378, a suinrnary of 
- which is contained in HM, Curnexes, vu1 3: annex 24. 

GNBS Joint Conrracrual Plan. Sunrmar-izi~rg Docr~mentation, O-G Econornic Part, June 16, 1978. 
A copy of the documeirt has bec11 dcposired rvith the Court. 

The Economic Efficiency Study of  the Gabcikovu-Nagymaros I3arrage Systcrn. February 9, 
1983. A cupy of ~ I I F  docr~ment has heen deposited x~itlr the.Cor~rt. 

' Istvan Varga, The Uynamic AnaI>sis of the GNBS. F c b i u ~ ~  13: 1985. PubIishcd In Vizugyi 
KosIemenyck. rwl 4: pages 555-577, 1983. A copy of the d o c r ~ m c ~ ~ t  I r a s  also been depositcd 
rviIh the Court. 

Modi ficd l~rvestine~rt Proposal for ihe G a b c ~ k o ~ ~ t r - N a g ~ i ~ ~ ~ ~ s  Barrage Syslern. Sute Inr~cst~nent 
and Ei~aIuatio~r of ils TecIrnicaI-EcoIogicaI-E~onomic Aspccts, National Office of Water 
Management: February 1986. A copy of the document has been deposited wiih the COUR. 

Modified Inva~lment Proposa1 for thc Gabcikuvo-Nagymaros Barrage System. Statc I~rvestmenl 
and Evaluation of its -1èchnicaI-Ecolog~cal-Econo~nic Aspects. National Officc of Water 
Manrrgemc~rI, luiy 1986. A copy of the tiocii~nciit lias been deposited w i ~ h  the Court. 



benefits tliat coriId riot readiiy be quantifid including Rood contm1, rravigation, 
arid recr-earion. l~ideed, tlre project was prese~rted as a ge11eral regi011a1 
deveIop~nent project whose wides ' beiiefits justified the deveIop~nent. Soine 
aitentio~r is directed to the concei-11s about protect ing the environment, but the  
enginees's vision of deveIopment pervades the text in senrences such as: "l'he 
water coi~t~-01 ïvoi-ks to be carried out wi[Iri~i [Ire frarnework of [Ire investrnent wiII 
cseate a civiIized environment in the whoIe affecred a~-ea."'~ 

Those easIier anaIyses suffered fro111 sig~~ificant flaws in framework and 
furtlret. flaws in tfieir. executiori. From an internationai perspective, one of the 
~ r~a jo r  sho~?comirigs was tllat tlre project a1ra1y ses were  rot under-iakerr i ~ r  the 
co~rtext of a macroeconomic fr+amework desc~+ibi~rg future direct ions irr  the 
econonly, in energy technoIogies, and the çtabiIity of energy pr.ices. 
InteriiatioriaIIy, tIr is ~nacr-oeco~rornic frarnework witlr irr wIiic11 deveIoprne1rt 
planning took place had clranged due to the experiences resulring Fm111 rlre energy 
crises of the 1970s alid earIy 1980s. No such t~+ansformation. i ~ r  rr~rdersta~rdirrg 
irrfonaç tlie ecor~o~nic e\laIrra~iorts of GNBS. EquaI Iy irnporiantIy, the economic 
anaIyses, even when the iesuIts indicated GNBS was w t  viabIe, were not taken 
seriouçiy by tlie autliorities. The cornbi~ratio~r of poor ecoriomic i r r  for~nat io1-r and a 
political systern that was neither open to nor interested in econornic rationaIity by 
innsnationa1 standards aIIowed the prqjecr to go ahead, aIbeit with conside~~lbIe 
difficuity. A somewlrat Inore sophisticated effort .was made at psoject analysis in 
1989" , but by then; with rI~e psoject under differenc stages of conçrruction by t11e 
hwo parties and within the constraints of meeting poIitical deadlines, the 
difficuities of doing an adequare econo~nic anaIysis Iiad seriousIy compounded. At 
Ieast by tlris tirne, I~owever, tlre poIiticaI process was rn0r.e operr arrd receptive to 
eco?ornic rationaIity by internationa1 standards. TIre I 989 economic ana'ysis did 
IreIp identib the eco~rornic diIe~nmas of proceeding frum the Hungarian 
perspective. It was adequate to document that the project shouId probabIy never 
Irave been initiated. SuppIemerited 'by the cosrç of the envii+onnientaI i~rrpacts of 
the Projeet, abor~t wlr ich t irere was corisiderabIe i~tterest but Iimited in format ion at 
the tirne, that anaIysis might weII have been defr nitive. 

Had the ecorromic analyses before project implernentatiun been conducted 
to the same economic standards as project anaIyses in Europe and Norrh Arrrerica 
and as used by the i~lternatio~ial deveIoprnerrt agericies during tlre Iate 1970s arid 
earIy 1980s, the possibIe difficulties which in fact arose wor~Id more IikeIy have 
been foreseen. Perhaps the paizies wouId never have initiatecl the project. In aliy 
case. they wouId have been in a better position to respond ro the difficuIties as they 
amse i ~ r  the pi-ocess of projecl inrg1erneritation during the 1980s. 

I 1  Natio~raI PIan~ring Office. FeasibiIity CaIcuIarions for tire Bijs-Nagyrnaros Sysreiii o f  Barrages. 
O c t ~ b c r ~  1959. A copy of this rcport lias bccii dcpwitcd witfr thc Court. 



II. THE DEVELOPMENT OF COST-BENEFIT ANALYSIS AND ITS USE 
SINCE THE ENERGY CRISIS 

The ted~noIogicaI visions of engineers don~inated dweIopment planning in Europe 
and North Arnerica weII into the 20th century. In the "frontier erivir-o~rrne~~t" of 
N~I? I I  Arnerica especiaiIy, engirieers detei~nined the course of rai Iroads and 
Iocated arrd designed the major da1-r-r~. Econo~rrists, howeve~; pIayed an 
increasingly i~nportant 1o1e i ~ r  Eusope and N o I ? ~  A~iierica beginning in the 
1430s. I 2  Econo~-~~ists provided i~içights with respect :to the direct io~is development 
was taking and Iiow these directio~is couId tre influericed ai tlre rnacip IeveI 
rhrough taxat io~r poIicies and governrnent expenditures. AIT additiona1 important 
roIe of ecoriomists \vas to anaIyze alter~iative projects iriitiaIIy desigrid by 
engineers -- from water prqjects in North America to,highway options in Europe - -  
through the use of cost-benefit arraIysis. As tire teclrriiques of cost-beriefit ariaIysis 
evolved during the 1950s and 146& it becarne i n ~ r e a s i n ~ 1 ~  clear, especial~y~ for 
projects w11icIr I-rad effects over rnany decades, tlrat tlre rnannes in whidi rlie future 
was projected was very impor-iant iii u~iderstandirig the viabiIiq of tlie psoject. 
W ith this seaIization, the d e s  of economisrs with respect ro macroeconomics and 
project anarysis began to rnérge as the need to estabiish tfie bi-oader- corrtext of 
individual pr-ojectç becarne iricreaçi~igIy i r n p o ~ ~ a n r . ~ ~  

 AI^ eco~rornic ariaIysis of ari energy-prnject in Europe alid No17h Arnerica 
by the Iate 19705 wouId have presented a fui1 .analysis of e~rer-gy de~narrd 
projections, of fhe costs of aIter11ative ways. of providing the same energy, and of 
the costs of conservi~~g energy instead of expanding the supply. Four yeais after 
the energy cr-isis of 1974, in tlie world ourside -of CMEA in 1978, pIanners, 
ecorro~riiçts, 1egisIato1-s, a~ id  the pubiic at Iarge were 'rve11 aware rhat eliergy prices 
cuuld change dramatically in only a few years. They were aIso weiI aware tliat 
different ways of gene1.a~ ing eIectr-icity had di fferenr advanrages with respect to 

their price stabiIity, environmenta1 consequences and rrat ionaI or regio1ra1 seIf- 

l 2  Joscph A. PecIirnan, Thc RoIc of ttrc Economist in Govcrnrnc~rl: Ar I~rtcriratio~ral Pei-spcctivc. 
New York University' Press. Nerr, York, 1989; A. G. Bob Coats, Thc SocioIogy nrrd 
PrufessionaIi~ation of Ecunomics: London. KoutIedge, 1993. 

l 3  Ian LitIle and James MiirIees, Ma~ruaI of 11rdus1riaI Project AnaIysis: OECD. Paris: IPGB, Iater 
rnodified arid co~n~nei-c~rtIIy p~b11shed as Prqecc Appraisal and Planning for DeveIoping 
Counlries, Basic Books, New York, 1974. FxIward J Mishan, Cnst-Benefit AnaIysis, AIIen and 
Unwin. London: 1975; Lyn Squire and Herman G- van dertak, Ecoiromic AnaIysis of Projec~s, 
Joh~rs Hopki~rs U~riuirisity Press. BaIIi~nore, 1973. Tlic~k ivere car1 ier expositio~s oIr cos[- 
ben& alralysis. but  ires se preseIit iiearIy a co~rsc~rsus on ~rrettrods, reffecr brcrad interirationa1 
experience rvitli PI-olect a1iaIysis. arrd demarcale the standard to this day. Clearly. there have 
atso been niany books rr-riilen since these, but they rend:to addresç speciaI problenis rvithin 
cost-benefit analysis 01- tire special problenrs of applying -the meihods to panicular economic 
activities. WhiIe these 1-eferences wiII occasionaIIy bc fotlInoted IhrougIrour this review of 
GNBS, rvfrener~cr i~rterriatio~ral standards of cost-bcnefit 01: projecl analysis are rnentio~red, it is 
in these r~orks rhat discussion of the methodoIogica1 issues:can be found. 





init iate poI'icies and suppo1-1 prograIns tu increase the efficie~rcy of energy use. III 
sonre countries, the use of electriciiy waç nrade inore efficient through dernand 
side Inarragement @SM) prograrns. The comparative studies of the 1970s 
docu~rrented that the CMEA countries bot11 had an .unusnaIIy high propoi-tion of 
energy iriterisiv5 industries for rheir. IeveI of econornic activity per capita arid used 
ene1-gy i~~efficiently as weII.18 Havi~ig te~nporarily insulared tIienrseIves fm~n the 
effectç of the eneigy ci-isis a s  tveII as poIiticaIIy insulated TIremseIi~es f ran  the 
economic Iireratui-e about the energy crisis, C M  EA couritries coiitinued to 
e~npllasize the developnre~it of e~rei-gy-intensive .secrufi and to use encsgy 
inefficient Iy tllr-oughout their economieç unt i 1 after the poIitica1 tra~rçforrnatioris 
which changed the process of ecoriumic pIan11i11g and ope~red tlreii- countries to the 
economic i~lce~rt ives of internat ionaI prices. 

A second Iessori of tlre energy crisis ;as the i-eaIization that the 
rnacroecorrornic future iç more uncei-iain t1larr it had been thoughr to be: This 
reaI ization encour-aged a search for projects wIr icli were economicaIIy-I-obust i ~ i  tlre 
sense tfiat they wouId perfo~q~rr rveII under a range of passibIe econon~ic futures. 
DeveIopme~rt pIarrning in Europe and NoriIr Arnerjca moved away frorn Iarge, 
Iong-term, capitaI-ir~tensive projects and toward a 'rnix of srnaller, Iess capital- 
intensive projects utilizing an array of teclrrro~o~iei~and resources. I g  TI1 is Irrove 
was acco~npan ied by simi1a1. cha~igeç i r i  tire act kit  ies of the segio~ral deveIopment 
bariks and the inteinatioria1 developrneiit agencieç; i ~ ~ p r o v i n g  efficie~rcy of energy 
use through a muItitude- of teclirioIogicaI adjustmenrs co~npIe~rrented the Inove 
toward cogenerat ion of electricity, srnaII-scak reriewabIe ezrei-gy technologies for 
electriciq generation, and the use of i~iexpensive :gas-fired tusbiiie geiléi-alors. 
Muclr of this diversification waç directed at reducing oiI use. Beîwee~r 1978 and 
1985, oil use per unit of reaI GDP in Gern~any and Fra~rce, foi example, decreased 
;rt 5.1% arrd 6.3% respectiveIy.20 When Iar+ge projects, such as those cornpar-abIe 
to GNBS, wese propoçed i ~ r  Europe and North A I - I I ~ I : ~ ~ ~ ,  tlrey Irad to be cornpared 
with the adva11tage.s in ecoriornic robrrçtnesç of pr{ceediIrg witli a muItitude of 
srnaller- adjust~~~ents.  Fos this reasoIi, cornbined with increaçing awareiress of the 
errvironinental impacts, maIry Iarge Irydruprojects around tlie wor-Id were either 

Energ?: A Comparative AnaIysis, published for Resor11-ccs for the Furure, Johns Hopki~rs 
University k s s .  BaiIi~noi-F: i 977. 

l 8  United Nations. Depairrne~rt of Eco~romic and Social Affairs, StaristicaI DiTice, Ene~py 
Stritisiics Yearhook. various F a r  s si~rce 1950. WiIIiam 1,. Liscorn (ed). Tlic E n e r g  Decde 
1970-80. WoiId Energy Informarion Serurce, BaIIi~rger: Cambridge, MassacIrusctIs. 

I 9  National Resea~ch Cou~rciI: Co~n~nitIce on NucIear- and ~I~erirativc E~rergy Sysrems. Energy i ~ r  
Transition: 1985-2010, FiIral Rcpoil of Ille Cornmiltee prerared for thc U.S. Narional Acade~rry 
of SF~CIIFCS: published bjr W.14. Fr-eeman, San Francisco. 1 ' 

20 OECD: Economic Oullook. no 48, page 35. Paris, ~ecember  1390. 
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deiayed for redesigil and possible implementatioii in the future or simply left to 
languisli.~' 

l n  tlie context of the GNBS Project it became evident fliat rio proper cost- 
benefit analy sis rvas uiiderraken, and that if one Irad been trndeiiaken tlie 
econo~nics of the Project would have Iooked very different. W irhin CM EA, formal 
economic atraIysis was not as WII deveIoped, tlie r-esuIts of ecoiiornic analyses 
were nor widely dissemiriateci, aiid reIativeIy few Ieçso~rs were Iear~~ed from the 
eriei-gy crisis. Conseqiienrly GN BS rernained a viabIe projeet in the iniiids of the 
centra1 pIanrrer-s wBo proinored il, and few were in a position fo quesrion rheir 
position. 

III. THE D INDEX AS A MEASURE OF ECONOMIC VIABILITY 

The development of the fi-ainework for the economic appraisal of development 
projects and the ways in wliicli ecoiiomic analyses were used in project approval 
had a separate history witliin the CMEA. The çtrengths and weaknesses of the 
frainework for project appraisal used iii tlie econoinic analyses of GNBS are 
reviewed in tliis section. ' 

A joint decree of the Presiderrt of the  National Planiiiiig Office and the  
Minister of Finarice iri 1974 dii-ected that each project niust have ari irlvestment 
psopoçaI a~rd that a D index musr be caIcuIated and psesented in the investrnent 
p r - ~ p o s a I . ~ ~  The D'index is i.origIiIy equivaIenr to a ratio of benefrts and 'cosrs. 
Thus one might srispecr that tlie rrse of tfie D i~rdex wouId paralie1 tliar of a benefit- 
cost ratio i i i  inrernatiolra1 practice where a project with a benefit-coçt ratio of Iess 
tlran 1 .O is considei-ed uneconomic. The joint decree, however, did nor stipulate 
thar rI~e D index JionId be gi-eater than 1 .O, Ieaving the signi ficance off he  index in 
pr-actice vague. 

The joint decree also provided guidelines as to how the calculation of the 
D iiidex should be undertaken so as to assure uiiiformity in the ailalyses of 
different projects. These guidelines provide interesting insights into the 
weakiiesses of the approach. 

Tlie initial investment proposa1 for each project aiid whatever 
modifications followed were interilal documents. Thus more public documents 
such as the Joint Contractual Plan (JCP) referred to economic analyses having 

21 See --Some Major Danr DisputesAi HR, vol 2. Aypeiidix 5 for a rei~ieir of some of these 
prrrjects 

21 Jorn1 Decree SI1974 (VIII. 16) of the National PIan~ii~rg Office and rhe Mrn~ster of Finatice on 
I~ivcsrmcnu, Rudapesr. HR. Anntxes. vol 3,  annex 44. 
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been co~iducted but neither described rhe analyses nor; ty$caliy, even reported 
fIieir results. - 

The D Index js defined as foIIows: 

, - 

J j = rret income in year i (anrirral revenue rniiius anriual nmrcapitaf costs) 

Epi = complernenfaty investrnenf cosrs (cost of addirioiial projects) in 
yeai i 

Ei; = development corts in yeai i 

E, = ren~aining yalue of assers at rhe end of yeas 15 

Intemationally, economic criteria include net pi-esent value,' the ratio of 
benefits to costs, and internal rate of returnnZ3 Each of the criteria have strengtlis 
aiid 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. Tlie D index is not equivalent to any of these 
internationally used criteria, yet it does have some of the properties of the 
international criteria. ln my judgment, however, most economists from OECD 
countries and those working in international and regional development age~lcies 
woujd be concerned thar the  D index has more of the weaknesses than of the 
strengtlls of the other coriventionaI indices. Som¢ of the weakr~esses, however, are 
i n  how the D index was used rafher than in rhe srructure of the fon-~iula itself. 

The prima~y structural problern in r1ie D index is buiIt i~ito ?Ire divisor-. 
Professor Varga points out in his 1985 anaIysis that. D can be Iess than zero. This 
is possibIe because tlie divisor is the differerrce between the value of the 
corist~~u~tio~r casts of tlie project minus the present vaIue of the project at tlie end 
of tlie per-jod of a~lalysis. The actual valtre of the project at tlre end of the period of 
analysis can ii-ici+ease due to an increase in the deniarid, and lience iisirrg prices, for 
the services of a project. With the period of analysis set at 15 years (a conveiition 

23 Little and Mirlces: op ci!; Mishan, op ci i ;  and Squire and van der Tak, op cil. 



of use,  rot a stiuctr~rai limitation), Iorrg-lived pr-ojects cari Iiave tl-r is propei-ty. 
Fu~thern-rore, projects wI-ricii Itad tliis propei-ty couId Iiave a Iiigher D index by 
buiIding them easIier, but if they wese built too early, tl~eir D index couId turn 
r~egative. TIlus structurally, the D index approaclr can favor large projects and can 
favo~. buiIding the111 ear1ie1 rather than Iatei.. The indices used interriationa1Iy do 
riot have this characteristic, tliough the i~ik~.naI rate of i.etusii can aIso lead to 
ambiguous resuIts. It is, pl-obably not a coincide~~ce tlrat this p ropeq  of tlre D 
index aIso correlates with the "big projects earIy" approach fo deveIopment taken 
by the majo1-ity of erigineers gIobaIIy, and i ~ r  particuIar by deve1oprne1rt planners i ~ r  
CMEA.24 

The Joint Decree establisliirig the D irrdex aIso stipuIated particuIar 
variables tllat diorrId be used. The discou~rr inte waç fixed at 12% arrd tlre tirne 
period was fixed at 1 5 years. The Joint Decree con ta i~~s  some good guidance witl~ 
respect to what costs tu include in an econornic evaluation, but it also confains 
some guideIines wIr ich cIearIy do  rot  riee et irrternatio~iaI starrdai-ds. For exarny le, it 
States: 

Un&  hos se cosrs shoufd be faken inro uccounl as arher  cos^ which 
qualifi as inpur e,rpenses, even 9orrr a peoyle 3 ecorrorny poinl qf ~ i e w .  
For. exr;rmpie, expenses foi- engfigerrzenl qf iools, wage exyenses, iuxes, 
dulie.~,- and dar~~esrleslic inieresl do nul quai& as 
expemes  fi'^^ i7 peopfe 's economy yoim of vierv. The ullowarrce fw 
depreciafion also need m r  be rakerr isro accoufi~ arr3ong e~~et?diiu~'es.~~ 

\ 

It seems cleai- that if the pIari~rers did  rot corrsider the cost of using Iand a cost of 
tlie project, they wouId IIUY have considesecl using tlre coçt of usi~ig e~iviiprrrnentaI 

The treat~nent of price inflation is orje of the major shortcomings of the 
economic anaIyses undertaken of GNBS. It seerns tllose difficr11ries can be traced, 
i r i  part, to the joint decsee. With respect 10 future prices, the decree i~~dicates: 

IB dererririning the facrors of rhe indicuro~, sla~lii?g fi-orrr in forma fion 
~vhich can Ire acquired undei- the condiliom corr~yonding lhe riwe oj 
prod~c~ion, rhe expecred.j~lur.e pices have ro be laken inro accourrr . .. 

24 For documentalion of horv engineers' visions of water developrneni have affecred North 
h e r i c a .  see: Elmer T:Pele~-so~r. Big Danr FooIislrness: IIre Pi-obhn of Modci-11 Flood Co~rrroI 
and Water Srorage. Erew Y o ~ k .  Devin-Adair Co., 1934: DonaId Worstc~.. Rivers of Empiic, 
Panrheon Books. Neiv York, 1985. For the former Soviet Union. see Marshall Goldrnan, Tfre 
SpoiIs o f  Progress: E~ivironmc~itaI PoIIutio~r i n  IIre Soviet Union. MIT Prarr: Cambridge, 
Massacliusefls. 1972. That r4ate1- engineers have big yI-qecl c a i l ~  vrsion of the fuIure is 
subpoi~ed by nry PI-ofessional experience leith the U.S. B~II-eau of RccIarnat~on (dating fmi 
1962) and the U S .  Arniy Corps of Engineers (daring fiam 1966). 

2j HR,  Annexes, vol 3: annex 44. page 3 



Deier>?linniir7n o f d ~ i u  onfiriut-e ci~cumslailces i-an take yface ordy wirh a 
cerrair? nrnrgin of error. Foi- rhrs Teason, rhe ruugniiude of uz3cerraiu1y 
and the expected risk mus[ be earefuIIy uan@scd. 

In case of basic dara, rhe reI& uncerminlie~ )nu51 be shotiw 
inclividutlIIy or #y groups. 

Ojsi~ecial ilnprrance are rhe tare ful es~iinaiioris of r he uncerrainry Iinzirs 
o j~he  dcvc~10pre~f COSIS, ~ h e  inco>~e.fr.om sa/es, and ihe expec~ed costs of 
~ h e  nrore it~rporranr basic irrcirerials over ihe pl~nned period ofgrowfh or 
iinplerirenrarion and producrior?. 

As u resull of ~ h e  calcuk~!ions, ~ h e  nmsr probable e,ryecred vaIue of fhe 
"D" indicaror. und ils realislically e,ryecled wor.yr and besr valzres must 
be derertilined andpresented on Ihe progi.i~~~icafed yt . i~c?s.~~ 

These closing passages of f ~ e  decree pipvide good advice 011 trearirig the 
uncertainty of the future, and even the uncertainty of tlre more irnrnediate 
develognrerrt costs, tlrrougl~ 11iuItipIe caIcuIarions of the D index foIIowed by the 
psesentation of the inost probable arid probable worst and besr ourcomeç. The 
problem is one of omission. Tlie decree does not distirrguiçlr betweerr rea1 m+ice 
clra~r~es, wliere rlre cosrs of, for example, earih , rnoving equiprnent iricreases 
relative to that of gas-fised turbines, and inflatioriair ~r+ice cliannes, where the , 
costs of bot11 eartli niovirig equipnre~it and gas-fired turbines, as  weII as al1 other 
goods, go up in rerms of the.arnount of currency that ~nrrst be paid. 

The first type of price changes is "rea1," in that if the y rice of eartlr ~noving 
eqrr ip~nerrt iricreases reIat ive to gas-fired turbines, t11is would indicnte that a 
project which uses corrsiderable eai?h rnoving equiprnent needs to have its . 
tiweIopment costs adjusted upwards. TIre beitefits of tlre pr'oject, which Fan be 
aîiai~ied through gas-fired turbines, niust be seen as decreasirrg ox1ei. tii~ie because . 

of the projected decreases in the reaI cost of gaç-fi~.$ tur.bi~ies. CIearIy taking into 
account this reaI change in pi-ices Iowers tlie D i~idex, as weII as other econoniic 
indices, i~iforming the pIanness that perhaps they should Irot coristruct GNBS, but 
rather r-ely orr gas-fired turbi~ieç i~istead. . 

III flatioiraiy price clianges, on the other hand, because they affect al1 goods 
and services approxi~natel y the  same, do rrot affect choices berween di fferent ways 
of atrairririg tlie sanre goal. BUt if infiationary price changes aie included in the 
anaIysis, it has the same effect as using a Iower dkcount rate. In nrarket 
eco~iomies, for exarnpIe, wlrerr irrflatiorr is ze1.0, tire i~~rerest peopIe receive in the 
bank tnay bé 6%. WIren inflation iç 6% per year, people insisr on and banks are 
able to pay approxil-11ateIy 12% interest so that the real incentive to savirig is sri11 
6% . The real return on i~ivestmcnt is unaffected-by general price increases so 

26 HR. Annexes. vol 3. annex 44, pages 4-5. 



Io~ig aç they are foresee~r . TIre 1 2% interest rate is a nomina1 inter+esr rate in that it 
indudes the effect of i1rflatio11. Now, rrrnriiag the problern the other way, if tlre 
rate of discwrit is fixed at 12% by the joint decree and i11flatio11 is zro ,  then the 
seaI rate of discount is sti I I  12%. If the caIcuIat ion of the D index incorporates 
6% i~iflation, tIie11 the reaI rate of discount used in tlie analysiç iç o~rIy 
approxi~nateIy 5%.27 Real discount rates wiII even be negative if tfie rate of 
inflation iç greater tlrari tlie discount rate used in the anaIysis. Under tlrese 
circumstances, very bat! economic investmerits cali look favorable. 

Again, it shouId be sepeated that eveIy index Iras so~ne  pr-oblerns. ln casas 
where these probIe~ns are expected with a particuIar index, a diffei+e~rt i~rdex is 
sonietimes conside~+ed inter~~atioriaIly. But the D index has speciaI probierns. 

i Limiting how it is used compourids the proble~ns, a~rd tfie problems do not seenr to 
be appropriately discussed in the presentation of the reçuIts. Professoi- Varga, for 

1 I , example, in Iiis 1985 anaIysis notes rhar prob1é1r-r~ could arise with the index but 
does not indicare tlre circurnsfances u~rder wIrich these prublems rnight arise. TIre 
p~~çe~r ta t io~r  of a11aIytica1 resuI ts should incIude srrfficierit infor~nat ion on the 
irrterpretation of the anaIysiç to infonri those wlro ulti~nately must decide on tlie 
project and, for tllose ukimare authorities who are inforined, to reassure tlre~ri tlrat 
those execuring tlie ariaIysis are aware of the pitfaIls. This ki~id of sopliistication is 
especiaIIy critical for an indicatoi wit11 the probIerns of the D index. 

One thing is appareritly rnissi~ig irr the Joint Decree. It doeç rior seem to 
say anything about how the D index iç to be used, oniy tliat it sIrorrId be caIcuIated. 
Tt is an adjusted ratio of benefirs to costs wlrere tiie adjustrnent is guided by the 
Ii~~iitation 10 a 1 5 year tirne period of analysis as st ipulated by the Joirit Decree. As 
a ratio of beriefits to costs, one wuuId expecr that an economicaIIy viable praject 
would have a D index g1,eateI. than 1 .O. TIie deci-ee, however, is apparently silerir 
on this. Projects were apparent Iy expekted to have diverse indirect eco~ro~rr ic 
deveiopmenr be~refits beyo~rd tlieir direct benefits of energy productio~~, flood 
co11ti.01, and navigation impsovement, so eveIi if the direct beirefits were Iess than 
the costs, a project couId be dee~ned ecorio~nicaIIy viable.2g Such benefits worrld 
be caIIed secondary beriefits i ~ r  i~~ternat ioriaI terini~ro!ogy and are not incIuded irr 
cost be~refit analysis because developmentç in one place usuaIIy take resources 

. away frorn anotfier except during periods of high uneniploy~rre~rt of Iabor, capitaI, 
and bthw reçources. Thus, by i~~teriratioital standards, it wouId be appropriate to 
consider a D i~idex of Iess than 1 .O to indicate the project iç not viabIe. One caveat 

27 For low rates of inflatio~r, onc caii si~npIy srrblrac1 rhe rate of infi ation from the nomina1 rate of 
interest to deiermine rhe reaI rate of intcrest. The 1i.w reIafionship is: 

28 Based on discussions with Professors Sfindor Kerekes. Shndvr Peler, and LiszI6 ZsoInai of the 
Budapest Universily of Econoniics. Septe~nber 9, 1944. 
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must be added, howeves, because inter11ationa1 ecorro~rtic arraiyses included more 
of the primaty berrefirs, srrcl~ as ~ravigatio~t a ~ ~ d  flood controI benefits, than were 
incIuded i r i  the anaIyses of GNBS. 

IV. THE ECONOMIC AIYALYSIS SUPPORTING THE INVESTMENT 
PROPOSA L (1 975) 

Dur-i~ig 1975, ari exterrsive economic analysis of GNBS appase~itly was 
undertaken and a D irrdex was ca1cuIated. Un fortunatdy, the onIy i~iformation 
avaiIabIe f ru~n tliat anaIysis rtr this time appears as a slrori aiinex to a mirristeria1 
reçoIutio~r of Novernber 20, I 975 which reads in part: "According to die attached 
annex, the MinisteriaI CounciI accepts the investment proposa1 for GNBS as a 
basis for i ~ i t e r ~ ~ a t  ionaI riegotiat ions [for a Ioan from the Soviet Union]."29 WhiIe 
this anrrex is oriIy four pages (in EngIish transIation) and sayç veIy IiitIe about tire 
economic analysis, what it does say is extre~neIy r-eveaIing. 

Items 1-1 1 of tlie amiex Iiçt tlre participants in the project, give a physical 
description of théproject, and estimate the yearIy i~~conre  arid rlre totaI costs of tire 
project, but provide rio econo~nic anaIysis. 

. Item 12 of the annex is titIed: "The cost pIan for reIared i~rvestments rrot 
taken into accou~it in :lie deveIopmenr cost of tIre &in irrveçt~aerrt."~~ The enf ry 
under tlris item is "No such cost pIans." This is significant, because it docun~enrs 
that even though ttiis project had been planned and diçcusçed fo~. twenty yeaIs, tire 
costs beyond the costs of conçtructing the barrages and i~rstaIIirrg tlre tui-birres and 
necessary costs of reIocating roads and powerIi~ieç lrad ~ i o t  been considered. The 
costs of navigation improveme~rts and port relocation, for exampIe, were not yer 
being co~isidered. 

Item 1 3 iç ritled: ''The profitabiIity of the deveIoprnent." The enf ry under 
thiç Iieading iç si1np1y "703.5 miIIion forints." This same figure was given under 
item 7 as the esti~nated yearIy revenue of the project h m  efectriciv çaIeç. Eirher 
the init iaI extensive analyscs never distinguished between revenrre arid profitabiiity 
or whoever tried to sumn~arize that a~ialysis for tlie aIrnex was rr~iabIe to determine 
from the anaIysiç the difference between reveriues alid profitabiliiy. When 
considering an investn~ent. it is oriIy p~+ofitabiIiiy tlrat rnatters. Looking at revenue. 
is Iike tlre oId joke about the naivc and the soan to be defunct bnsinessman rvho 
says, "I Iose a Iiiiie bit on each sale but rnake it up in the quantiiy of sales." In any 
case, this confrrsion was aIIowed to stand in the arrnex as pr-esented fo and then 

29 ResoIution No. 3540II975 of the Minis~eriaI CounciI ,on the Inves~nrent Proposal for Ihe 
- GabEiko~o-Nagymaros Barrage System. A copy d tire document has bcen dcposiIed with rhe 

Courl. 

30 Id. 
1 



distributed by tlie Mi11 isteriaI Courrcil. Urie can onIy conclude that rl~is confrrsio~r 
was a par? of the basis on which the inveçrment proposa1 waç justified. 

14. The ü~dexfrBn? a yeopIe :r. econnary poinf of view of eco fionric ej$ciency 
O 

oflhe invesrrnenr {m. 

TItese ratios are unusuaIIy Iow and sureIy indicate tlre project is not econo~nic 
unIess there is Kason IO beIieve tlrat t h e  projeet lias extensive benefits rlrar were 
not incIuded irr the evaIuation. No eiaborations or interpretatiorrs of these low 
ratios, 'ftowever, are given. The resuIts couid be Iow because the analyçis 
inappsopriareIy was baçed oIr subsidized electriciiy prices rather than the actual 
cost of produciiig eIecfricify by the Iowest cost aIternarive nreans. Perhaps 
navigaf ion benefits would Irave been su fficient ro 111ake the project viabIe but these 
were no1 i~rcIuded in the arralysis. Such low D indices without explanario11 again 
indicate that neither f he pIanners communicat irig tlie resuIts nor the MinisteriaI 
Cou~ici 1 receiving the informat ion were aware of or concerneci about ecorromic 
rationalis by international standards. 

The Iower of tlie Iwo D indices is the one caIcuIated acco~+dirrg to tire 
directives given i11 rire joint deci-ee. Tfre second estimate is higlier apparently 
because the cost of capitai dui-ing co~rstruction of the project was 1101 i~rcluded. By 
internatio~ial çtaridards, however, the cost 'of capira1 du ring coristruction must be 
incIrrded. I~ideed, one of the reasons large, conrroversiaI psojects such as GNBS 
have fallen info disfavor i~iternationaIIy is becanse it lias proveri diMicuIt to buiId 
thenr on çchedule, fu~?Irer adding to the cost of capitaI during construction arrd 
hence the overaII costs of the project. Tlris, of course, is alsu exactly what 

, happened witIi GNBS. SmaIIer, Iess controversia1 projects can be buiIt quickly 
and hence Irave reIativeIy Iiitle cost of capital during co~rstruction. 



There is irisufficie~rt rnate1.ia1 on Irow tlie anaIyçiç was conducted and no 
interpretatio~i of the results, so tire CounciI of Mirriçters wei-e no Inore inforrned 
afier this yresentat iorr tIta11 tliey wer-e before. A ~ i d  yet, Iiad tlie aurhorities been 
interested in eco~rornic rat ionaIity or Irad tlie polit icaI systenr been open to critic31 
query by internatiorial sta~~dar-ds, tliese resuIrs would :Irave stopped rhe p~ojecr lrntiI 
more detaiied econo~nic anaIyses a~rdior pr-oject redesign p~nvided Inore FavorabIe- 
i-esuIts. Theçe minima1 unfavorabIe resuIts shouId have at Ieast alerted the 
authoritieç to the need for a serious econornic analysis. It is  rot uriusua~ foi- 
prelimina~y estimates to be derivecl at an ea1.1~ stage of pIanning tliat are t11en 
foIIowed by a more thorough analysis for revicw at a Iatter stage of plan~iirig. The 
more thorough analysis, I-roweiler, did riot appear at this next stage. 

V. THE "ECONOMIC EVALUATION" SUPPORTING THE JOINT 
CORTRACTUAL PLAN (1978) 

The description in Section II  of the develop~rre~it of economic anaIysis of energy 
projects i ~ i  Europe and North Arnerica as weII as through the internariona1 
deve1opmerrt agei~cies during the I970ç, highlighrs why the initia1 economic 
evaluation of GNBS was irradequate. A sound ecoripmic a~riiIysis of GNBS, even 
from a narrow energy perspective, wouId have beerr based orr ~rracroecoriornic 
arralyses of tire regiona1 econorny and its IikeIy future. It wuuId have considered 
the alternat ille of a cornbi~rat ion of s~rlaIIer projectç, poIicies for i~~fluencing rlie 
direction of deveIopment, and projects to implement demalid side rna~ragernent as 
aIternative measrires for rrreeti~ig ecoriomic developnienr goak3= There is no 
ev ideiice t11rtt rhe anaIysis presen ted in the Suirrrrlarizing Docuirrenfation to the 
Joint Co~itractual Plart was undertaken in rhe context of a rnacroeco~io~nic 
understanding that incIuded the Iessons frein the energy ci-isis, arrd rro evide~rce 
t1rat arry aIter11ative masures were seriousIy considered. TIie anaIysis does not 
Iiave a rnacroeconomic ovenliew of the reIationship between energy and 
deveIop~nent, not even an economic overview Itased oIr pre-energy crisis 
undelsrandings. Further, economic anarysis of how tire project affects navigation, 
flood contro1, frsheries, and other factors including tlrose. r-elati~rg tu social a~rd 
enviro~irnental aspects were miss'ing. 

By international standards, there is no evidence that "econornists" actlraIIy 
underîook arly par? of tfie 1978 evaluarion. Rathei; whar iç presented as econonric 
argurnentatio~~ in tlie "Eco~romic Part" of the docunientation for the Joint 
Contractual ?Ian is rnereIy a suInmaIy of information pertinent io engineers. The 
evaluation consists of t1i1.ee "chaprer~."~~ The first is simply an introduction of a 

32 Little and Mirdees, op  cf{; Mishan. op cii; and Squire and van der Tak: ap ci!. 

33 GNBS Joi~it Co~rtractual PIarr, Su~rrniarizing Documentalion, <-6 Economic Part, June 15, 1878. 
A copy of ~ h e  docr~n~ent has been deposited with the Court. 
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IittIe more tl-rari IO0 words. The Iiext 49 pages (in EngIish transIation) set out 
tables of specific coristruction ite~r-rs a~rd Iiow tlreir costs are to be shased by the 
parties. This- secorid clrapter- co~itains ~ i o  anaIysis of the benefirs of the project, 
only the divisio~r of tlie cosrs of the project as it was'designed. 

CI-rapte~- 3, ritled Ecouornical Evaluafion, opens with the following 
inri-oductory state1-~~ents: 

The Sylriear of tock is u mulfiput-pst., inJCuslruclur.e Qye inveslrnerrr 
 h hi ch simu!lant.omly utifizes rhe Daiube secrion befwe~n Bi.ari.~lavu and 
Budup~.~..ir and fuciliiies general econonzical develoyrnenr of rhe urea 
concei-ned 

Evaluafjon of lhc econoarical eflciency of rhe inveslnlenr is possible on 
rhe basis of caicu/uble psirive and negarive effeccts us >vell us benefis 
and drmybacks described in words. 

The characrer of rhe investmeni requires miional t'c.oprojnical inleresl lo 
be placed above ~ h e  wsuirirrg egec~s on individba~ users. In addirion ro 
rhe non-cnlculuble eflecrs, rhe sociuI eflecfs nud the imyacr on 
inrer~arionlrl r~lulians of fhi.7 sign~$cc~pri scheme ~rrusi be joinri'y . , 

evaluuled 

~ ~ l o i r a r i o i  of rhe Danube a.? n corrrnzon H ~ n g ~ r i a n - C ~ m b o ~ I ~ ~ a k  
energy source und imp-overnenl of rhe navigufio~r co~rdirio~rs in jhis 
iirr(rorEaf?C Eriropenn ErunspoI'E route - in addiriorr lo rhe.fur?hw sig#~$cunr 
ieesulls - fora2 par{ of the ciose caoyer.arion of the COMECON counrrie.~ 
n ~ h i n ~ y  in ihe$eld of the energy sout.ces opiir~ul urilizarion. 

Considering rhe facr that the Hungurian and Czt.choslovak org~~izariofi 
d@ti-@orrr each orhei: and moreovey {ha[ the rufe of the budgeiury items 
given irr .forint (Hunguriun currency) a d  karona {Czechoslovak 
cuwency) is nor con~tarrt. a urrified a?3d courrrrail econonricai evaluariun 
t j f h e  whole sysrejrr expressed in two currerrcies ctwlnot be acconly/isished. 

Derailed evaluarion ofrhe ecopromicai effecri~eness will be clade by borh 
yar?ies i~dividuaI@ according ro the relevant regularion in ihe juin1 
investnrenf PI-ajeci. General stnten2enr.r of rhrs evniriu~ion and srirrrrrzing 
up of the 112ain cjfecrs of the ifives fwrenr follows. J4 

TIrere is 11eitIier ecorro~nic framework nor content in any of these six, sin& 
srntence, paragraphs comprising tlre entireiy of tl-re sectio~r titled Econonzic 
Evaluarion iri Clrapter- 3. The second starement boldry declares that an economic 
analysis can be do~re, but wirl~our providing any evidence that it couId be carried 
out or tliat suc11 an anaIysis actiraIly Ilad been carried out. The fifth statement 
eqrraIIy boIdIy declares that an econon~ic analysis canirot be dune because of the 



comp1icat ions of exchange rates, a di fficrrIiy tliat sIruu1d ~iot  pcr.pIex an economist 
for long. The sixth and final statemenr says detaiIed econo~nic evaIuation wiII be 
made by bot11 parties individua1Iy afier they had aIready agseed to the objectives 
a~rd detaiied rnearis or r-eaclr irrg tliern speci fied in the' Joint Contractual Pian. This 
Iast starement indicares tIiat rhose who prepared ana agreed to the suinrnarizii~g 
documentation to the JCP made no distinction between econo~~iists who ariaIyze 
the rnei-its of projecrs before irnpIe~rrerrtatio~~ artd ;accountants wlro foIIow the 
per fom~ance afler operation has begirn. 

i 
FuIIowing this introduction are eIeven pages in wvIiich almost al1 of die 

rnaterial consists of physicaI descriptions of thc project. Section 3.5, TechnicaI 
and Econon~ir Jusiif;caiion of the PIanned $dulion, irrd icates i r i  the second 
paragraph that economic walrrations were n ~ i d e ~ i a k e n , ~ ~  and argues i ~ r  ?Iris 
paragraph arrd the ~iex t (referring to Cechnical-econonoicaI aulrlysis) that econom ic 
anaIyçes providecl the bases for the project design. witllout arry evidence of sudl 
analyses a~ id  with the co~itradictions presented in - the second, fifih, and sixtli 
opening staternents, it cannot be thought that the economic anaIyses referred to 
here were undertaken in a serious manner. I 

The rapid changes i ~ i  eriergy priceç experie~iced during the 1970s outside 
CMEA Ied to exte~rsive arralyses of the coçts and different advantages and 
disadvantages of different forms of energy. The 05 Ecvnv~nic Part, cliapter- 3, 
~nakes soIrie refererrces to tlie advantages of having additional hydro capacity in 
the regiona! power syste~n but rnakeç no reference to the costs of aIteniative ways 
of producing eIier+gy. One of the basic pi-incipIes of cpst-beriefit analysis is that the 
beriefits of producing a good by wie ineans ca11n6t' be greater than the costs of 
producing the same good by an alternat ive r n e a ~ ~ i . ~ ~  The application of tliiç 
principIt heIps assure cosr effectiveness. Absent any  eviderice rhat aIteniative 
costs were co~rside~+ed, it nllrst be concIuded tliat thio ,prirrciple @as not applied. In 
this sense aIso, the 1978 economic evaIuation was criticaIIy deficient by tlie 
international standards of the time. ! 

! 

Additional Considerat ions. Note that the foregoing documentation of the 
inadequacy of the ecunomic anaIysis suppofling d ~ e  iTCP in 1978 iç I i ~ r r  ited tu the 
productiorr and denialid for eIier+gy. Tecli~riqnes fbr cost-benefit analysis used 
irrternatior~ally had long incorporated forma1 ways of deterrni~iing the economic 
vaIues of other benefrtç alid of considering whetlier.; tlrese extra benefits just i fied 
the extra costs of providing the benefits. 

35 This section indicates Ihat the results of the economic analyses can be found In Paragraph 1.3, 
but rhat paragraph merely noles that "On the basis of these srudies ... were seIected as the optrmal 
vci.sion.' Paragi-apli 1.3: in shor~, providcs no resuIIs or additional information. Id 

36 Otto Eckslein, Water-Resource Developnrent: The Econoniics of Pruject EuaIuat~on, pages 16% 
175, Cambridge, Harvard Universir>, Press, 1358. 



Tlie 1978 analysis of tlie navigation benefits is Iimited to physical 
descriptions of tlie impravemeiits in iiavigability. The increase in ttie average 
tonnage of 4.4 million between 1968 and 1970 to an average of 4.8 million 
between 1971 and 1975, cambined with the navigation iinprovemeiits of GNBS, is 
extrapolated without explanation to tonnages five times greater by 1994-2000. A 
cost-benefit analysis conducted by international standards would have been biised 
on liistorical trends in shipping by categories of goods, projections for these goods 
in tlie coiitext of macroeconomic forecasts, aiialyses of shipping by alternative 
transport modes, ai?d documentation on rhe rreiids in costs of airernative r n ~ d e s . ~ ~  
Norie of this informat ion is presented in the Sufi?n?ary Docu>~ieninrio~?, whether to 
i~lforin arr econornic a11a1y sis of rhe navigarion benefits or to prov ide relevant data 
directIy to governnients. 

Techniques had also developed internarionaIIy weII before rlre Iate 1970s 
for- iricorpor-ati~ig the benefits and costs of flood contr01.~~ Changes in water 
avaiIabiIity and qurtlity to ecoiiornic secrors indirectIy affected a . water 
deve1opment pi-oject. Cost-benefit analyses of ~varer pr-ojects in the 19705 outside 
of CMEA aIso included ecoiromic estirnates for eriharrceinents arid degradations of 
fisheries. Similarly, the value of the Iand inundared wouId pmbably have been 
incIuded in ari analysis of a comparable warer projecr in Europe or i ~ i  North 
America, tlrougll perlraps  rot yet in many developing countries. The 1978 
"economic evaIuation" did not try ro quanti@ any of rhese environmental benefits 
or costs, even tliose 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 i n  North America or for projects financed by the 
international development agencies. One can only conclude that, at least up to and 
includiiig the development of the Suinmarizing Docunlepitation 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 tlie 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 tliat an agreement was 
reached on the division of tlie costs of very specifîc components of the project. 
The project had not been subjected to economic evaluation and very little 
economic information was preseiited to the governnients prciceeding on the pIarr. 
The references i ~ i  the Sumniarizing Documenratiori ro econornic ariaIyses having 
been perfoi.med without arly presentation of the nature or resulrs of the analyses 

37 Eckstein, id., summarized how such an anaIysiç shauId be undenakeh in 1961. Ecksrein cites 
P.D. LockIi~i' Econo~nics of Transpoi?arioh, 31.d edition, Cliicago, Irwin, 1947, indicaring thar 
such Iechn~ques had been r~elI deveIopcd rn Norfh Amer~ca for some time. 

38 Ecks~ein: id, pagcs 101- 160. 



carry no weight. The pri~nary purpose of eco~ro~nic anaIyçis internat ionaiIy has 
aIways been to irifai~n tlre parfies uIti~nateIy res~ionsible for the decision of rhe 
ecoiiornic viabiIiry of the project.33 

a 

GNBS was an engineering vision of Ilow tlre Darirrbe shotrld be 
tsanstormed inro a "civilised environment." It was a vision tliat could be 
iniplernented rhrong1i the deveIoprnerrt pIa~riiirig prricess of CMEA wirhotit proper 
econornic analysis @I- prese~ltation eitlier for irrter~ral rise by goverilment 
aiirhoriries or ro an operi deciçiorr-~riaki~ig process thar incIuded public 
participation. 

VT. BACKGROUNI) ON THE DEVELOPMENT OF ENVIRONMENTAL 
ECONOMlCS (THE 1970's AND 1980's) 

A central issue in the transformation in Eastern Europe during the 1980s, and of 
much of'tlie rest of the world beginning a decade earlier, was the change in 
perception of the relationships between economic developmeiit and the 
environment and liow this transformation affected the economic analysis of 
projects and their viability. A water developrnent project would have no énergy, 
irrigation, drainage, navigation, or recreation benefits if it did not transform the 
environment. Over the years, engineers and econoinists working withjn 
developmeiit agencies in Europe and North America as well as the international ' 

development agencies devised increasingly sophisticated ways of including the . . 
favorable environmental transformations in tlieir economic analyses, conveniently 
ignoring the unfavorable changes. This biased the analyses in favor of 
developrnenr. "Environmenta1 econoniics" has emphasized the unfavorable 
rransformationç of tlre e~rvii-orirnerit. TIre irrclusiw~ of environmenta1 casfs could 
rightly balance tire analyses. 

A. A Short History of Environmenta1 Econornic AnaIysis. Dniing the  19th 
cenruly, economicç acquired the r-eputatio~r as "the disrna1 science" because ' 
cIassicaI eco~io~nists kept raising the specter of resource scarciry. Malthus argried 
that the diffeiences between the rates at which food and popriI2rion corrld increase 
over rime resulnd in famine and war.' Ricardo argued rhat rhe qtraliry of reçourceç 
yer to be expIoited were Iower tlian thoçe already i r i  use. John Stuart Mil1 foresaw 
the day whe11 r-esource Iirnits would force tf!e marginal praducrivity of Iabor and 
capital to zero and developn~ent wouId IeveI out iji a çteady-srate. W. Stanley 
Jevons worried that coal fueled the economic and h&ce geopoIitica1 srrccess of the 
British Empire arrd tl-rat coaI was sure to run out before the end of the cenriiry. 

39 Onç can argue, of course. that the planners and cnginecrs dcsignin~ ttic project were the parties 
ultimately responsihIe for the decision. 'This interpretation only scrvcs to cmphasize the 
iinportancz of the opcning up in the process oîgovernance duiing the 1980s. 



TI-rris ~ O I .  ni nch of tlre 19th ceritrr~y, reçourceç ' were central to ecoiiornic 
understanding. - 

WIr ire concerns about sesource scarciv cont i~irred to be expressed within 
the econoinic's profession, the rapid pace of tech~rological irrrrovatio~? alid 
industrial devclopment duririg tlre 1atte1- I 9rh century led nrost econornists to 
beIieve that people were goi~rg to be able to ovei-corne a11 scarcities and 
environmental pr-bbIerns tlir-ough rhe prcigress of scierice. Scient i fic and 
technologica1 opt irniç~n r-eigned supieme in Western market ecoriornies and in tlre 
professiori of 1ieocIasçiça1 econon~ics unt i l  tlie e~iv  iron mental movements and 
e~rei-gy crises of the 1970s. The same scierrtific optimisn~ and sense of dcstiny that 
included material contro1 ovei- riature was captured in the term "scientific 
sociaIism." If is aIço i~~rpoltant ta note that Karl Marx a~rd his fo1Iowe1-s did no1 
believe tliat Iand, and cei-tainIy riot Iand owIreIs, s1iouId earn an economic ret urn. 
As rroted ~ I I  the discussion of the D Index in Sectiorr III, this ar-grime111 becalne 
en~bedded in practice, Thrrs, for a cornbi~iaciori of reasons, deveIopmerit advocates, 
whetfier- espousi~~g markets or cent raI pIanriirig, gave IiiîIe rlrougl~r to resource 
depIetio11 and environmenta1 trarrsfoi~nat ions from roughly 1 870 to 1970. 

111 tlie Iartes 19th century, JoIm S. Mil 1 rioted tl~at markets did not aIIocate 
environmenta1 resources wl-riclr couId be freeIy enjoyed by all. A. C. Pigou 
formalized tIr is concenl in a theory of market failure argui~ig tliat wIre11 goodç .alid 
services are external to the market, [Ire rnarket does not ~ w r k  eMicientIy." The 
basic pr-obIem is that the industries, for example, tl~at poIIute the ais tio nor pay the 
damages sufkred by tlrose w11o previously enjoyed tire arne~r ity a~rd IreaIth benefirs 
of cIean air. Tliese are exte1~11a1 to the market. As a corrsequerrce, irrdustrial 
products are Iess expensive tharr tlrey wouId Iiave been if rI~e environmental 
amenities and IreaItIi benefits of clean air were corisidei-ed in  the ~narker. With 
Iower industrial pi-ices,   rio se industrial gonds are produced thari would Irave been 
rhe case Ilad air bcen irrter~ral to tlie rnarket. Thus markets do not work efficie11tIy 
because everything is not intema1 to the. ~rrar-ket. WIiat iç extesnal, the 
exte~qnaIities, distort some prices more tlran otliers, brrt to some extent the whoIe 
sysrem of prices is diffe~e~rt tiian it wouId be if externalities couId be internaIized 
a114 the market made efficient. It is this corrcern whiclr Iras driveri econonlists to 
detei~nirie the vaIue of non-market envirorirnerital factors, for even when they 
cannot be rnade i1rterna1 to the market, they cal1 be made inter~~al to prqject 
evaIuation and rnacroecorrornic accor~nri~ig. 

Environrnental and resource econonrics mai~ltained a Iow profi Ie witlr in the 
econo~nic's profession until popular corrcern b~+ougIit rhese çubjects into Pr.ir?ciyles 
of Econornics texts beginnirig i11 tlre 1970s. Untir secently, it \wuId be fair to say 
tlrat the develop~nent of envirorirnerita1 econorriics in North America and in Europe 
took fairIy separate directions. ,111 NortIl Arnerica, rlre emphasis has been 011 

A. C. Pigou, The Econornics of WeIfare. Lu~rdori. Maciiiillan. 1920. 



est iniating the econoinic values of enviionmenrai seivices. Iii Europe, rile 
dominant concern has beeil to urrderstand the reIatioeships between economic and 
e~rvirorimental systems. 

In North A~nerica, begi~lrr irig irr thc 1 %Os, econo~~~isrs  initiated aIr inquiry 
orr the vaIue of nariofia1 parks for reci-eatiun and of stseams for spoif f i ~ h i n g . ~ '  
This concern with measuring the value of reci-eat ion services exte~ided to qrrestiorrs 
of erivirorrrnental services more broadly, especialIy the importance of air and water- 
qirality, drrririg the I 970s. W ith the sise i i i  pubIic corrceni about the environrnenr 
in the earIy I970s, rnaIry economists in NOI-~I?  Ainerica rnoved into the 
subdiscip1i11e of environmenta1 econonrics to est ilnate the health values of cIean air 
and water, tire aeçthetic values of cIean air, alid ~verrtrra11~ the vaIues of such 
di fficult co~icegts as biodiversity. Nurrrerous e~rvironinental economiçrs, as weI 1 as 
economisrs sooir to be erivironmental econo~~~ists,  wei-e Irired by the new U.S. 
Eiivii-onmental Protecrioii Agency as weII as by a~iaIogouç agericies at the stak 
Ieve!: In 1974, tire Association of Environ~rre~rtaI and Resource Economisrç waç 
established in North An-~erica. Much of the environiiiental vaIrration research has ' 
been pub1 islred irr t1ie association's Jourtlal of Environmenru1 Econonrics &d 
Managenrenr. E~ivironmentaI valuation in Nurîh Arnerica har irr fluenced, but by 
IIO meaiis driverr, the choice between envir-urr1nenta1 poIicies, the design of 
projects, arrd the ievel of monetary IiabiIity in environmenta1 damage suits brought 
through the IegaI sys~ern.~? 

In Europe, on rhe orlier haiid, wtiile there ce;ainly has been coiiceiir with 
the vaIues of individual errv ironrnental services, the1.e lias been a distinct ive drive 
to characterize tlie çyçte~nic relationships between ei-rvii-o~imerits and economies. 
In reti.ospect, we can now see Iiow -at tlre t i ~ n e !  Arnerican econornisrs wer-e 
beginning to vaIue ontdoai+ recreation services, the British ecoirornist, K. WiIIiam 
Kapp in 1950 was pointing out how the system of 11ationa1 accuunts used ro inforin 
Our undesçraiiding of the macro functioning of ecorromies faiIed to incorporate key 
infornratiori on Iiow ecosystems supported the ecor~ornies.~~ Environmentai 

4 1  Harold HoleIIi~rg, Memu to Roy A. PrewiIi, irrcorpo~atcd iri$ rcpoil by Prewitt: The Econoniics 
of PubIic Recrearirrn - An Economic Survey of Monetar). EvaIuation of Recreation in National 
Pai-ks. peprcd for the U.S. National Park Sei-vice, 1949; Marion CIaktrsun. Measuring the 
Dernand ~ U I -  and VaIric of Outdoor Recreation, Repl.int #IO, Washington, D. C. Resources foi 
the Future, 1959; WiIIiam G. Brown, Ajmer Sin@, and Emery N. CastIe, An Eccrnornic 
Evaluation of the Oregon SaIrnon and SIeeIhead Sport Fislicry: TechnicaI BuIIetin 78: 
AgricuituraI Experiment S ~ t ~ o n .  Orego11 SIate University. corvallis, 1964. 

42 Tfre North American environniental economics Iiterature is revierved in M. L. CI-opper and W. 
E. Oatcs. E~ivimnmental Econornics: A Smvcy, lournaI of Economic Litei-atture, vol X X X ,  
pages 675-740, 1992. 

4' WilIianr K. Kapp, TIrc SociaI Cosrs of Private E~rtcrprise, Cambridge: Massaçhusetrs, Harvard 
Universilx Press, 1350. 



accounting at the nationa1 Ievel aias explored drrring the 1970s by Fra1ice,4~ 
HoIIa~idpj Japanp6 No1waf7 and the #€CD with respect to developiiig 
c0untries.4~ This interest in errvirrinrne~rtaI accourrti~rg on tlre rratiorral scaIe was 
wcII developed wittiirr governmerrt age~rcies iir Europe two decades befor-e it was 
taken seriously by No1?Ir America governrnent. Indeed, the best work on 
environmenta1 accounting being done by U.S. econornists in this period was for 
developifig con1itsies.~9 Thesr studies show that the systern of zratiorial accourits 
errs sig~iificantIy, especiaIIy in predict ing measuses of eco~iornic growth, due to the 
exclirsion of resource depIetio11 and envirorirnental degradatiori frorn the accourits. 

In addition to the work by Europeari nat io~is oIr erivir-orrmenta1 account irrg, 
i~rrpo~?ant work on econornic and environn~entai systerns waç coasdinated through 
i~iternational institurioiis based in €&ope. The Organization for Econornic - 
Cooperat ion and Developrnent establislied a stro~ig team of env ironmenta1 
ecorro~hists i r i  itç Paris office beginning in the carly 1970s. These OECD 
econornists produced or ccirninissioned key backgrourrd papeIs and spo~~sored 
worksliops on tlie reIationdiips berween environmental poIicies and economic 
growth, energy use and deveIopment, and othcr factors." UECD aIso sponsorcd 
worksl~ops on environmental vaIuatiorr arrd poIIutiorr taxes, paraIIeIi11g tlre work i ~ i  

North America. . 

44 1. L. Weber. The FrencIr NaIural Patri~noiry Accur~nts, StatisticaI Jou~iial uf  ttre U~rilcd Natiorrs 
Eco~ro~nic  Conimission for Eui-ope, vol 1. pages 4 19-444, 19% 1 : Jacques 'rheys. Envit-onniental 
Account in DeveIoprnent Policy: The French Experience, pubIished in Yusuf J. Ahmad. SaIah 
EI Sera@, and Ernst Lutz (eds): Enr~ironmenial Accou~iting for Susrainable DevcIoprnent, A 
WEP-WorId Bank Sympos~um, Wah~ng ton ,  D. C.  The WJn'orId Bank: 1989. 

4 z  RoefIe Hueting, Nerr. ScarciIy and Econornic Grorr.th. Amsterdam, Noi.th HoIland: 1980. 

46 Econornic CounciI of  Japan, Measuring Net NationaI Ecoiiomic WeIfare of lapan, ToL,yo, 1974. 

"7 Stalistisk SeniraIbyta NaturaI Resource Acmunling and AnaIysis. The Norriregian Experience. 
1 978- 1986, OsIo, 1987. 

48 MichaeI Ward, Accor~nling for the DepIctio~r of Natu~aI Resources in Ille Nation81 Accw~r t s  of 
DeveIoping Countries, Development Cenrre. OECD. Paris. 1981. 

43 Henry M. Pcski~r, E~iviron~neiitaI and Noii~nnr-ket Accorinting i ~ r  DeveIoyi~rg Cor~ntr-Ïes, 
published in Ahmad ei al. op ci! 1989; Robert RepeiIo ci a& Rrasting Assets: Naiural Resources 
i ~ i  ttre Natioiial Inconie Accounts, World Resources lnstilute, Washinglon, D. C. 1853. 

50 Sec: for cr;arnpIe, OECD. Proble~rrs of Envi1-onrrrental Econornics, Paris, 1972: Envi~annrenial 
Da~rrage Costs, Paris. 1974; Energ)' and Envirannient, Pal-is. 1374; The PoIIurer Pays PrincipIe. 
Paris: 1975; Econo~nic Measu1-emenl of Enviroamenral Daniage. Pal-is. 1976; Macroecononric 
Evaluation of Environniental Programmes, Paris, 1978: The influence of Téchnology in 
Determining emission and Effluent Standards, Paris. 1979; PoIIution Charges in Practice, Paris: 
1982; Environmen! and ProduciiuiIy, Background Papcr for IIrc International Confcrence on 
Enuironmc~it aicl Eco~ro~nics: Ju~re, Paris, 1984: Tlie Be~refits of Eiivii-onirierrtal PoIicies: Par~s, 
1985: and Energy and the Env~ronrnent: Pol~cy Overv~ert'. Paris. 1988. 



In addition to OECD, tire Iriternafional Institnte for AppIied Systems 
~ n a l ~ s i l  (IIASA) was another Europea~r-based inter~ratianaI inst itutiori whiclr 
rr~rdertook environmenta1 economic ariaIysis. I I  ASA, estabrished ro provide 
scieritific Iirikages betwcen East and West, was set up in Laxenbrrrg, Austria, and 
irr itiated programs on energy I-esorr~+ces and e~rvir-onmenfal econon~ics sooli after. its 
awn beginni'ng in 1972. IIASA provided arr important point of exchange of ideas 
behveeri i~rternationaI and CMEA researcliers, iricluding many Hüngasians. 

Tire Urrited Nations Ecow~nic  Conirnissio~r to Europe aiso began to 
address tlie reIat io~rship between energy poIicy and en virorirne~rtal protection in the 
mid-1970's,j1 calli~ig for irrter~ratio~ral couperation on ways of predicti~ig and 
effectively avoiding adverse envi~.unme~rtaI corrsequences of econon~ic activities.j2 

In 1983, the United Narions Ge11er-al Assembly established-the WorId 
Corn~nission o ~ i  Environment and Developrnent (WCED) w11ich was chaired by 
Gro BrurirIa~rd of Nonvay, was based in Cerieva, a~rd irtcIuded Isivan Lang of 
Hungary. WhiIe the WCED cei~ainly did not itself deveIop or apply 
environnrental eco~roinic tlieory , it did IioId hearings al I ar-ound the world on the 
probleins of environment and eco1ro1-~îic development . These hearings and tlie 
cornnr issio~l's own deIiberations Ieading ro the sy~l~rthesis prrblislred as Our 
Cmi~nznn Fume ( 1987) were criricd i n  establisliiiig a gIobaI consensus rlrar 
ecqriomic deveIopment depends on suçtai~~ing cr-itical environmentaI functions a11d 
systeinic properties.jj It was tIiis "galvanizing" of worId perception that the 
environment is i ~ ~ ~ p o r t a ~ r t  ro tlre econorny fhat, in the Iater 19805, drew 
environmental ecunarnics into tlie I irneliglit of ecunomic policy in mariy n a r i ~ r i s . ~ ~  
This gIobaI rsansition i ~ r  rr~~derstarrdi~rg forced the WorIcf Bank and -otlter 
i~lter~lational development agencies tu formaIIy include the erivironment in their 
economic analyses.53 It  Ied 10 tlie adoption of a constitution fol- the Europea~i 

See. for exanrple, UNECE decisio~r A(XXXI) (19781, ~ n e r ~ ~  prohlenis in Eu~ape, caIling for 
i u r k  on. intei- aiio. eco~rorrric g~oiul11 and e n e r g  effrciencg. cosi-benefit analysis to assessing 
erie1-gy conscrvntio~r, nrrd cnvironmen1a1 aspecis of enel-gy conscil~ation: UN Doc 
EIECE183SIAdd.1, page 31. See aIsv UEriECE decisi011 A(XXXI1). The OveralI.Econonric 
Perspective of the ECE Rgion up 10 1990, UNlDoc EIECE/83GIAdd. 1, page 40. 

j2 Scc UNIECE Principles on rhe g1eventIon arrd coii1ro1 of water poIIrrtion, including 
~ransboundary poIIr~tion, UNIECE Decision B(XXXV). UN Dot. EIECEI836IAdd. 1, paragraph 

. 14 (1980). 

j3 WorId Commission on Enviroiment and DcucIop~nenI, Our Cornmon l'uture, Oxford 
Uiiiucrsiv Press, Oxford and New York. I 

j4 See, for exaniple, Oavid Pearce. An11 Marka~idya. a~rd ~dwaid  B. Barbier, Blueprint foi- a Grce11 
- 0 

Eco~ro~ny. Eanliscan Pub1 icarions, London, 1989. 
1 

5 5  PliiIippe LF Pi-csti-c, The WorId Bank and Ihe EnvirvnrnentaI ChnIIcngc, Associated University 
Press-: London and Toronto, 1989: WorId Bank. Develeloprneni and Environmenr. WorId Ba~rk 
Develop~nent Repon, Ovfcrrd Univers11y Press: 0r;foi.d: 1992. For an indicarion of hom thrs lias 
II-aiisfor~ned the frame\irork of thinking about enei-gy FI-ojécts fiiixrced rvitli the pariicipaiion of 



Bank for Reconstructio~~ and DeveIoprnent in 1990 which cornmittecl that 
irrstitutiori to pr-o~not irrg "ir i  tlie fuI 1 1-ange of its activities e~-rvir-o~rrneiltaIIy sou~-rd 
arrd sustairrabIe deveIop~nent."~~. This period aIso i~rvolved conside~.abIe 
comnrunicat ion and joint project n70rk by European and Afnesican economisrs 
resuiting in an exchange of ana1yticaI strengths. The European Association of 
E~~virori~nerrtaI aiid Resource Eco~ro~r-r isls was ~OI-~ned  in 1989, and itç journal, 
Envir-onmenrai ar?d Rmw-ce Ecanonrics, began pub1 ication in 1 99 1. 

III addition to the American aird Er~ropean aiipruaches ta thc field of 
erivi~-o~rrnental ecoriornics, a11 i1rternatioria1 effort bega1-r w itlt a ~neecing in 
StockhoIm i11 the early 1980s and developed into ivhat is now known as ecoIogica1 
econornics. The Internat ionai Society for EcoIogicaI Eco~ro~r-r ics was furrned irr 
Bar-ce101ra i ~ r  Septernber; 1988 a~rd tire joui~ial of Ecological Econvi~~ics bega~i in 
1959. Participa? ion i ~ r  rliis group i~icIudes borl~ economists and ecoiogiçts seeki~rg 
to Iear~i each others wxys of undesstandi~ig their respective systerns and striving for 
riew syntheses which wiII support sustair~able deve1oprne11t. III 1990, tlie WorId 
Bank hosred the firçt international conference of the newIy fomcd ~ociety.'~ 
Subsquent co1rfe1-e~ices I~ave beeri IreId in Stockholm and in San José, Costa Rica. 

B. , Econornics and Pu bIic Decision-Making du ring tIre Environmenta1 
Transition, In Europe, North A~nerica, arrd withirr tlie i~rteniatiorraI developrnent 
agencies, the contribution of econon~ics to rat ionaI pubrjc decision-making haç 
co~rtiriualIy expa~rded and clrartged. TIie Iaçt decade cIearIy fias seen the greatest 
rate of transformation. 

Initially, the rapid ris; i r i  tlie public percept ion of erivironrnerital problems 
directIy cIiaIIenged Iiow economic deveIopment \vas b e i ~ ~ g  undertaken. 
Environmenta1isn.r aIso chaIIenged the use of econornics in - gubIic dccision- 
maki~rg. Epno~riisrs in riational a11d iriternationa1 deve Ioprnent agencies, hoivever, 
quickIy begarr to augrne~rt tlieir- a~raIysis duririg the 1980s wirh the tlreories arid 
rnethods developed by environ~nental and resour-ce econorniçts drri-ing the  1970s. 
This change and expansion in economic a~~aiys is  is stiII underway. The WorLd 
Bank, for exampIe, has an Environment Depariment witbiii its researcl~ am1 
dedicated to expanding the range of gract ical methods of addrcssing environmenta1 
isçrres a11d getii~-rg tl-reçe rnetliods adopted tli~oughout the oper-atioris ar1-II of rl-re 
Barik. TIie i~rcorporatiorr of e~-rvii-ori~nental eco~rorrr ic anaIy sis I-ras rar-eIy pr-oven 
definitive in detern~ining a project'ç design or whethar it is approved for 
irnplerne~rtatiorr. This is pa~?Iy because eriviro~-rinentaI ecoriornics seeks tu 
understand and vaIue more difficuIt pl~enomena and pai-tly hecause there is Iess 

rhe WorId Bank, see Curazbn M. Siddayao. Energy Investmenrs and rhe Environment: SeIecled 
Topics, Economic ReveIopment Inslitule. The WorId Rank, Washington, D. C. 1993. 

j6 23 I.L.M. 1083. at art Z(I)(cii) { 1990) 

57 An iniIuenrÏa1 book came out of rhe first meeting Robert CosIanza (cd). EcoIogical. Economics. 
The Science and Management of Susiainability. CoIumbia Universiv Press, Neri, York. 





eIectriciiy was take~i as the pi-ice at tl-re t i~ne of the study. The alternative 
scenarios were based on aIternative initial costs for coaI and alter~~ative rates of 
incr-eases i ~ r  tlie price of eIectricis arrd of fueI costs -- O%, 476, 7%, arid IO% per 
year -- dnring the duratio11 of d ~ e  psoject. The anaiysiç aIso consider.ed tlre effect 
of a four yeai- deIay irr  coristructiorr of GNBS, Iooked at the effects of extending 
the anaIysis h m  1 5 ta 25 years, and considered the irnpIications of charging a11 of 
the coristruct ion costs agairrst [Ire ener-gy be~refits, i. e., treat irig the odier benefits as 
zero. TI-re caIcuIated D i~rdices for GNBS and the coaI-fir-ed power- plant under tlre 
aIter~-rat ive sce~rarios a1.e p~+ese~rted i n  tlie foI Iowi~rg t a b ~ e . ~ ~  ~ o t e  tlrat 1 have 
iridicated i ~ r  parentheses the equivaIent reaI discount rates irnpIied for tlre a~raly scs 
under each of the price rise scenarios. 

The anaIysis documents three things. First, unIess the rate of inflation is 
very IrigIr (Le. the sate of discount veIy Iow) and tlie rwe~ity-five year tirne pei-iod 
is used, GNBS is not economical1y viable according to the D index. The joint 
decree çtipulated fi fieen years as the period of anaIysis, and based on t l~is  period, 
the' p ~ ~ j e c t  iç not viable eveIr if tlre appropriate discount rate were tu go as Iow as 
2%. There is good reasrin, however, to extend the time period Tram fifieen ro 
twenty-five years, especiaIIy for p~ojects tliat require sorne five years for 
construction. Even with this exterision, Irowever, GNBS is not viable unIess a 
discount rate beIow -5% is deen~ed appropriate. Second, as caIcuIated, GNBS is 
clearIy ~nucii rnore eco~iomicaIIy viable tlrarr tlie cd-f i red  power plant. The D 
i~rdices for- tire powei- pIanr and rniiie cornbi~~arion, ~ror incIudirrg the associated 
environmentaI costs, are even   nu ch Iower than those for GNBS. Third, the effect 
of the four year deIay rurns our tu be quite significant in rhis anaIysis. 

A respor~sible pubIic arrthorify, ~+at ionaI by i~iteniational economic 
standards, viewing these resuits would conclude that the coa1-fi rd powes plant 
waç ce1TainIy an extrerneIy bad investrnent and that GNBS is probabIy a poor to 
very bad i~ivestrnerit. Again, wlriIe tliere a1.e IirIIrrervus detaiIs of the D index 
apgroacli which ~nake a defirritive assess1;ent of tlre eco~romic viability by 
interIlarional standards di fficuIt starting with this analysiç, tlie resuIts prese~rted in 
[fie table sI-rouId I-rave at Ieast forestalIed Ille p j e c i  rrrrtiI a rnorp defirritive analysis 
had been undertaken. The writers of the report, however, conclude from the 
second and thisd points noted above that since GNBS is so mucl1 more viabIe rha~r 
the coaI-fired plant and mine combination and since deIay significantIy 1iu1-t~ the 
econonric viabiIity of the projecl, it iç appropriate to obrain foseign firiarrci~rg arrd 
go ahead witfr tfie project. TIre fifit poi~rt, that tlie D irrdices are uriusuaIly 1ow for 

. 

Adjusting constructio~r casts to tire tiren curr-ent time period using 1979 es~i~naies for the c d -  
fircd pIant and 1974 estimates for GNBS car~sed some dificr111ies and Irray bc a source of 
errors. 

63 The 1383 ara1ysis also attemptts tto e.sha~e a rate of return bur instead secrns to \c calcuIating 
payback periods (which range as high as 385 years for ihe coaI-fired p o ~ r  pIarrt). id. 
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III the fina1 analysiç, the strongest concIusion one cari draw from the 1983 
e v a l i ~ a t i o ~ ~  is that cornpari~rg a Iikely bad i~~vestrnent ivith a known really bad 
invest~-nent rnakes the IikeIy bad investmenr Iook betrer. 

VIII. THE VARGA ANALYSIS OF 1985 

In 1984, f he Water Co~istruct ion Engineering Company cornmissioned Dr. Isman 
Varga, Cliair of Water Construction of the Budapest Technical University, to 
prepare a strrdy assessirig tlre eco~io~nic  significance of the pIa~rried and ongoing 
GNBS project.@ With the aid of KIara Stachb, an economiçt with the S b t e  
DeveIoprnent Ba~rk, alid Pal Résclrl, a rnecha~rical errgineer with the Hungarian 
Electricity Works Trust, Dr. Varga cornpIeted an analysiç dated Februa~y 13, 1985 
titled The Dynmnic Econot~zic Anaiysi.7 of the GNBS. W hi Ie the 1 985 analysis has 
Iaany of tIie appearances of an economic evaluation, it has fundamenta1 Aawç in irs 
design and execurion. 

One rnight suspect that an analysis cornmissioned by the Warer 
Construction Engineering Cornpariy arid undertaken by an engirreer who is the 
chairman of water construction at a technica1 university wouId not meet 
inrernationa1 standards of economic arialysiç. This is indeed tlre case. Dr. Varga 
ersed in severai fundamenta1 ways, most of which biased the resuIts of h i s  anaIyçis 
in favor of implernentatio~i of the projec~. On the otlrer hand, tlieçe flaws are only 
viçibie becairse Dr. Varga presenred Iris rrretfiods, asçurnptions, and f i~~d ings  quite 
fuIIy. A r-eview of this 1985 analysis can be Inore detaiIed than the reviews of rhe 
other anaIyses because Dr. Varga quite fuIIy eIaborated h i s  a r ~ a I y ç i s . ~ ~  

DI.. Valga rnakes four cr-iticaI açsu~nptions. Tu his credit, t hese are made 
expl ic it: 

The social requiremenfs related to the benefits of the projecr, as 
represented by the various nationaI econornic sectors at tIie time o f  
decision rnaking wiII rernain permanent for the whoie Iife-span of the 
project. ! 

Tire costs of the project i~icIude the costç of rerriedyi~rg the possibIe 
dsawbacks arising f?om the projectç' irnplernentatiorr. 

The variants (deveioprnent strategies) repi-escnting the interests of non- 
productive sectors are, in themselves, economically feasi bIe. 

64 1s1m1-1 Varga. l'he Dynarnic AnaIysis of the GNUS. Febebruary 13. 1983. A copy of the document 
has beea deposited wirh the Coun. 

63 This is no1 rhe same as saying rhal the anaIysis ilseIf ,vas eIaboraIe. The point is rhal wha? 
anaIysis \vas done ,vas eIahorated sufficientIy so that his-Iechniques, assumptions, and hence 
findings cor11d be subjected to critical review and he~ice xvouId cornpIement m open poIiiica1 
process. 



Those effccts that canriot be r-eIiabIy assessed - i.e. quantifred - have no 
çignificant i~irpact on the validity of the ovei-al1 eco~romic e ~ a l u a t i o n . ~ ~  

The first assumption in effect says tliat the airaiysis assunres that the future 
Iooks Iike tlie presenr. No rnacroecanornic for-ecast Iras been ~rrade of how energy, 
transporcation, or other needs might ti-ansform iri the future. Thns the 1985 
analysis expIicit Iy does iiot corrfoi-III to iriten~atiolial standards for it is not based 
on an econornic analysis of Iiow rhe furuse seems most IikeIy to ur~fold."~ 

TIie second assumption iri essence says that whatever u~iexpected psoblems 
migl~t arise can be i-e~nedied witl~in existing budget al Iocatioris. In short, this 
a~ialysis aççrr~-~~es tliat the numeroris envir-0111nerita1 cornpl icathns being identified 
at the tirne wuId be co~.~.ected witl~ont any additional costs. Thus tlre study 
effectively ignores the prirnary public coIicerIis at tlre rime of the analysis. Rather 
than sirnply rnakirrg tllis assunrption, rI~e analys& could have considered the 
possibIe range oi' çrrc11 costç and identified tlre IikeIilrood tlrar the psoject wouId be 
able to abçosb such additional costs arid stiII be viable. 

The tlrir-d assurnption is rhat the additional igfrastructure suc11 as ports and 
orl~er faciIities necessary for the fr11I benefits of GNBS to be reaIized are 
tliernseIves econornicaIIy viable pr-ojectç. This assumption credits aII of the 
berrefits of fuII deveIoprnent tu GNBS withoüt absorbirig aIiy of the overaII 
benefits ta offset tIie costs of supporti~lg infrastructure necessary tu the project but 
wliiclr Irray 11ot be economical in itseIf. WIriIe there are aIwayç issues as to where 
to drasv the Iine tlrat separates the project from "the rest of the econo~ny" witli 
which the project interacts, faciIities which cannot stand alone without the project 
are typicaIIy incIuded in  the project. 

The fouriii assunrpt ion mereIy makes expIiciJ that an inco~nplete analysis is 
01r1y vaIid if rhe portions  rot irrciuded wouId have qo eifect on the resuIrs. WhiIe 
every study' wi11 iii soIrle sense be incornpIete, the Varga analyçis is i~rco~rrpIete in 
preciçeIy those areas for wliich the public was increasingly concer~red and for 
which duIy ~o~rduc ted  econofnic analyses rn ight have settled tlre public debate. 

W ithiri tllese Iin~iting assu~nptio~is, tlre Varga strrdy Iooks at thsee differenr 
rates (Variants 1, II, alid III) of impIemerrtatio~~ of tlie suppo~-iiiig infrastrircture tu 
GNBS u~.rder M o  differenr alternative stratégies: (A Itei~rative A) full 
impiementatiorr of GNBS alid (Alternat ive 8) irnpIe~nerrtat ion of everytlii~ig excepr 
the hydsoeIectI-ic genesation facilities,. using 0 t h  rrieans for ge~ier-at irig the 
eIectriciQ gerreiated by GNBS. In addit ion tu tlrese cornpar-isonç, it also Iooked at 
how GNBS compased with invest~nerrts iri hw power plarir conipIexes, 
Bukkbaraiiy, a coaI fired pIant, and Paks II, a rrucIear plarit. 

I 

67 Little and MirrIees, op cil: Misliur, op  cl?: and Squire and :an der Tak, op cil. . 



Usi~rg the internationaIIy sta11da1-d criteria of whether the rret present value 
is greater tllarr O, tire Varga anaIysis concIudes tlrat Vai-iants IIA arid IIIA 
(pmceeding with GNBS witb a modesate to rapid investmeirt in  s u p p o ~ t i ~ ~ g  
in frastruct rire) are econonr icaI Iy feasibIe and that Variancs 1 A (proceeding with the 
supporiing infrastructure sIowIy) and IB, IIB: and IIIB (buiIding GNBS but not 
installing the eIectric gerterating faciIities) are not ecorrornicalIy feasible. 

Since it seuns uriIikeIy that GNBS wauId be ec01101nica1ly feasible w itl-rout 
the electriciv genarating facilities i~icluded, the exploration of Alteriiative B is not 
very interesring. Fr~~?Irer~nose, building a project tu ithout providing its suppo~?irrg 
infsastrrrctuie (Variant 1), aIso seerns Iike an obvious rvay to 111ake a project not 
viabIe. The negative concIusions reached as to- these options are not veiy 
informative and hence are 'of fifile value. Dr. Varga Tries to argue that these 
negative concIusions ,heIp document tlie rieed to proceed with the fulI project . The 
criticaI issue, Iiowever; is  whether the posirive cor~cIusio~rs actuaIIy suppo1-I 
rnovirrg ahead witIi rhe project. In addition to the inliere~~t limitations of rhe 
anaIysis ide~ltified by Dr. Varga in the  four- assu~npt ions 1 isted above, tlre anaIysis 
I~as three significant defects. ' 

First, wfiile the analysis co~r~pared sorne alternatives, it did no? con-rpai-e the  
iriteresting alternatives. The Iogical aIternat ive to hyd1-oeIectricity productio~~ 
through GNBS. is to rneet electriciiy neecIç as tlrey arise with tlie Iowest cost 
aIternative avaiIabIe af the time. One part of tlre Varga anaIysis assrrInes that 
GNBS wouId repIace a clra~rgi~rg rnix of fuels, IargeIy gas in 1945 to IargeIy coaI in  
2010. The a11aIysis aIso considered Bukkbarany arid Paks I I  as aIternarives. At tfie 
saIne t ime, the Varga arlaIysis recognized that eIectricity ge~ieration througl~ rhe 
use of gas-fired turbines was projected to i~rcr-ease significantIy in the future. Even 
in the mid I980s, gas-fired turbines wcse seen as tlie best addition ta make to tlre 
systeln at tlre time. As noted in tlie Varga analysis, one of the advaatages of 
GNBS is that it can produce peak powei- at GabCikovo witli Nagyrnaips in pIace 
and even Ille base-Ioad power cari be rnoduIated reIativeIy easily. The mix of fueIs 
shifting toward coaI and the hvo p a w r  p1a1its tlre Varga anaIysis compares with 
GNBS do not have tliese advaritages. Thus the comparisori is i~~appropriate botIr 
because the aIternative piojects are Irot the Ieast cosc alternatives and because they 
also cannot be trr1.11ed off and on easily for the prrrposes of ~neeting peak power 
demands. 

Second, the Vargz analysis, projects inflation in costç arid prices whiIe 
r~sing a fixed 12% discou~~t rate. Standard ifiternatioria1 pr~cedr~re  is to ignore 
expected gerieral inflation in psices and use curre~rt prices or priceç adjusted by an 
index of inflatio~r ta a specific date.68 As ~roted iri section III, cosy-benefrt aria1ysis 
shorrld pay atte~ition tu expected changes in reaI prices between goodç suc11 as an 
expected inci.ease i ~ i  tire price of electricity r.eIative tu that of, for exarnpIe, faim 

68 LittIe aiid MirrIccs. op ci!, for exampIe, discuss the tr-cat~nent of priccs on pages 105-1 14. 
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products w industria1 goods. The Varga analysis, by including inflatiorr i11 gerteraI 
prices whiIe using a fixed 12% discount rate results i ~ i  ma1 rates of discoriiit being 
o nu ch Iower. It is not cIear from tlie Varga study whar sates of inflation were 
actuaIIy assumed. Average rates of inflation over the period of constructio~i are 
iqdicated to be in tlre range of 26% to 45%, but the actual annrraI rates of inflation 
depend on €Ire rate of expenditures over the construction period and the Iength of 
the construction period. The rates of inflation in energy prices are noted in the text 
to range frorn 62% to 125% berneen 1984 and 1996, or at annuaI rates of berween 
approximateIy 4% and 7%. This means tliat the r+eaI rate of discount used in the 
anaIysis ranged between appr-oximarely 5% and 8%. While these rates are not 
unusually Iow, they are corisiderably Iower than the 12% cIaimed in the anaIysis. 
The highei- rate of 12% may be sufficiently high to absorb some of tlie economic 
rince~?aintieç of tlie future and environmenta1 Ii~nitations of the analysiç and stiII 
meet an actual rate of interest of, Say, 6%. The 1485 analysis, in short, uses a 
discount rate somewhat Iower than market rates and the anaIysis has no aIIowance 
for riçks, whether economic or envirorr~rieritai, buiIt into the discount rate. 

But the fundamental probIem of includiilg in fi ation i r i  the anaIyçis is rhat of 
asking "who is to say wliat inflation rnight be?" Selecting a higher rate of iirflation 
is analogous t# seIecting a Iower rate of interest when the discount rate is set ai a 
fixed nornirial value. Ar some rate of inflation, the project becornes Ciable. WhiIe 
This is obvi,ous to econornists wlro understand preseni vaIue caIcuIations, it is by no 
means obvious to most readers of cost-benefit studies and cei.tai111y was- no1 
explained by Professor Varga, assurning he hirnseIf was aware of the issue. 
Incorporating price iriflation in an economic ana~ysis can sirnpIy be a way of 
inçuring that the end result favorç implernentation of the projecr. 

Third, the analysis did not Iook at tlie economics of not cunstructing 
Nagymaros. How the major cornpanents of a prqiect econo~nicaIIy complemented 
one another and how the econornic and e~rvir-onmental costs of the separate 

-components were bonie by tlie parties were cIearIy critical issues deserving 
considerarion in Iight of the political debate at that ri!rie. 

Surnrnary of the 1985 Analysis. TIre 1985 econon~ic anaIysis assurned awiy the 
critical issues for the viability of the Pruject. A Iiey issue not investigarecl was 
whdher or not the Projecl was sufficieritly robust stiII to bs econornicaII y viable 
in Iight of costs associatecl with its e~ivirorirnerital impacts. Even as a conventional 
anaIyçis, it treated irrflation in a rnanner which meant that the real rate of discou~it 
was much Iess thari tlie cIaimed 12%. In addition, it never properIy investigated 
whetfier Bie energy and transpofl beeefits of the project couId be nrore cheapIy 
producd by aIternative means. LastIy, the anaIysis did not investigate the 
economics of nut pruceedirrg with Nagynrar+os. The combination of these 
individual modemte deficiericies meant the overaII analysis was very deficient 
relative tu the rieed for econornic arialysis ar the tin~e. And indeed, the report 
apparently had reIativeIy IiitIe iri fluerice in informir& quiering, or redirecting the 
debate over the Project. 





- The 1986 arialysis tfrei-efoi-e assessed potentiaI Iiabi Iities on the assu~nptio~r tl~at tfie 
Project posed 110 thi.eaî to water cpali&. Any such rhseat wouId accordingly alter 
rhe eco~rornic analysis. 

X. THE ECOWOMIC ANALYSE BEFORE THE 1989 DECISION 

As H u j r g a ~  opened rrp poIiricaIIy drrring the latter part of the 1 %Os, discussion of 
Gabeikovo-Nagyrnaros broadened f ~ o m  excI~arrges dehveen engineei-s and centra1 
pianners to a discourse irrvolving the pubIic at lai-ge. Environ~rre~itaI 
uride1-standirrgs whic11 had not ente~ed the rrai-row exchange increasirigIy i~rforrned 
a~rd framed the broader poIi tical debate. Hungarianç aIso becarne increasi~rgIy 
aware of Irow erivirorrmental undersrandi~rg in Europe, North Anrerica, a~rd tlre 
i~rter~latiorial deveIopment agencies Irad changed public decisiori-making. More 
sopliist icated environrne~rtaI in-rpact assessments of GNBS were insisted upon and 
undertaken, dsawirig tire Hrrngarian Acadenry of Scie~rces into the public debate. 
As tlre eriviro~rmenta1 impacts becarne beiier known, questions as to what it wuuId 
cost to correct t11e psoblerns and wirether the wIroIe pruject was econornic amse 
rvitlr greater stwngr11 and fr.equerrcy. As already argued, tire Suiir~nu~izi~g 
Docurr?er?lariou to tlle JCP of 1978 contained 110 econo~nic information 01. analyçes 
by inrenratiorral sta~rdards while the anaIyseç of 1983, 1985, and 1986 were both 
fiawed and [rot designed tu provide a resolution to the environmenta1 co~itroversics 
of tfie tirne. The Varga analysis was eventuaIly pubIished in aIi acadernic journal. 

111 1989, the NationaI Planiiing Office, in cumpIiance wittr a resolution 
 riad de Iry the  Cabinet, requested tlre various agencies îo subi- lit  nat te ri ai for an 
economic anaIysis of tlre co~rtinuation 01. abando~rrnent by Hunga~y of GN 
TIiis arraiysis has severaI significarit strengfhs relative to earIier efforts. First, this 
\vas appare~itIy the first anaIysis to seriouçIy consider the ecanomics of tlie 
Nagymaros barrage apai-i fr0n.r the ovei.aII project. As noted earlie~; tlie 
Surnazarizing Docunieil~~~iavr IO tlie JCP irrtirnated ,that such anaIyses Irad been 
urrde~?aken, but no evidence of such studies was psovided eitlrer to document their 
existence or to fur~~islr i ~ r  forinat ion for public decision-making. Second, ir aIço 
agpeals ro be the fir-st analysis to seriously incorporate the environmental wsts  of 
correctirrg probIems of wate~. quality exacerbated by the Project. Third, whiIe t I~e  
analyçis was 11ot undertaken in rIie context of a rnacroecunomic overview of tlre 
relationships betwee~r energy and econornic deveIoprnent, it appears îo be the first 

' Modified Inuestriieni PI-oposal. February 1386, op cri. 
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anaIysis to seriousIy consider the econornics of tlie timing of the construction of 
al temative energy production a~ rd  wace~ treatrnent faciIi ties. 

At the same time, it is imporîant to reaiize tliat the 1989 anaIysis stiII does 
not approacli basic i~rternatiollaI standards for project anaIysis, Iet aIone begi~r to 
incorporate the envirorrrnerita1 factors increasirigIy beirig considered internatiorially 
a t  the time. Seve-raI of tlie deficiencies i r i  tlre anaIysis weigh, a priori, in favor- of 
in~plementation of Nagy1-~raros. As in the Varga a~raIysis of 1985, the tieatrnerit of 
i~~flat ion resulfs in fairly Ioiv reaI interest rates whiclr favoss the construction of a 
Iarge project such as GNBS. The seaI rate of inter-est in the anaIysis varied frorn 
3.6% in the earIy years to G.7% irr tlie Iater yearç. WhiIe these are Ilor 
unr-ealiçrically Iow for an econo~rr ic anaiysis conducted to  i11ternationaI standards, 
rlrey are sufficie~rtly Iow to ofks IitfIe protection against tIie Irurnerous 
unceriainties and irrevessibilities cIearIy identifiecl in fhc study but rrot fosrnaIIy 
treated. TIre assun~ption that tlre same amount of power rnusl be produced aIso 
favors tfie OriginaI Project. In IigIrt o f  the faster pace of construction of 
Gabtikovo by CzechosIovakia, it was airpropriate to presunre that GabEikovo 
wouId be cornpIeted, but this supposit ion aIso favors the compIef ion of Nagy~naros 
since tlre danrs were designed to work rogettier. As an alternative, the analysis 
111 ight aIso have considered rnonebiy est imates of tlte eriviron~rrental impacts of 
GNBS rnai~rtained by Hungary. Of course by not incIuding suclr e s t i ~ ~ ~ a t e s ,  tlre 
analysis a h ,  a priori, favors proceeding ivitf~ co~~sfrrrctio~i of Nagymaros. Some 
of these impacts, snch as the effect o ~ i  com1rrercia1 fisheries, wouId not Irave caIIed 
for the use of recerit i~~~rovat ions  in the vaIuatiori of non-market env ironmenfal 
goods and services. Abserrt a fur1 x a I e  econornic ariaIysis, it wouId be difficult to 
determine the relative significa~rce of rl~ese factois in tfre decisior1 ro proceed with 
or abandon co~tstructio~r. 

OtIrer çhortcornings in t f i e  1989 srudy could have favored or  rot tlie 
impIementation of Nagy11ra1.0~. They are simpIy shoi.tcomings. By internat ional 
sta~idards, the ~iavigation benefif S shorrId have been estimated thr-ouglr a fonr-ral 
anaiysis of transportation costs by aIternative modes witlr and withour the project 
as werI as cornpared to tire cosrs of dredging the river ciian1rc1. By internalional 
staridards, it is not cIear whether- tlre ~ravigation benefitç of tlre project offset the 
costs associated with navigation. As in the  Varga study, tIte additional 
irifrasts~rctura1 costs of the pr-oject and their benefits should aIço Iiave been 
fonaalIy anaIyzed. EquaIIy impo~?arit, given the acknowIedged u~icertairities with 
respect to future benefits and costs, soIne serrsilivity anaIyses shouId have been 
conducted. 

The NatiorraI Planning Office carefuIIy psesents the way the 1989 analysis 
was conducnd arrd carefuIIy innrprets tlre results of the analysiç. The analysis 
took nrany morrtlrs, Ieadi~ig to a final report irr October 1989. The strongest 
message in the firia1 repo1.r is rhat the Office is aware of many slrortcomings in the 
analysis and tlrat it is very conccrned, not orily witIi what has been Ieft out, but 
witli [Ire I-rigIr IeveI of unceriainiy of what Ilas been analyzed. For exarnyIc: 



The ~veighi of u~rcerfaiflt), facfors is unusual@ large. n e y  rend ro 
decrease ecunomic resuIrs gfrhe projecf is carried orr according lo rlze 
ariginai ylmsT or ro increuse cos~s if the Nagv~rruros bawage is 
abandoued 

(1989 Study, page 8 of translation) 

In this sense, the study, rather than ~+educirig ?Ire urrceriainties of the tieciçion, 
reflects witlr gseater clariiy the specific narure of the uncertaintics and the 
difficulries of the decisiort at tfie tirne. 

WIr iIe [rot approaching internafional standaids for- project anaIysis, the 
1989 study effecriveIy casts substarrtia1 doubt un , whether the constructio~r of 
GNBS as a whoIe shuuld ever have been iliiriated. , 

(1989 Study, page 8 of translation) 

The 1989 study also indicated rhat there was probably not a great difference in tlie 
econornic implications of proceeding wirh or abandonirig Nagyrnaros. 

The mosi il??porfani cc7prc/usic3n yielded by Ihese culcuIu~ions is rhar ~here 
is no sigrrificanl d@éi*errce as regards invesimenr cors benueei? the 
original projecl and rhe abcivrdonrtre~~ .ilof rhe yagynraroi; barrage. The 
sanre cari bc said for rfre  burdens of rhe budyei t-eIa~ed $0 financing ihe 
int-esnnenl. This siruarion stlpyorIs ow view ihtrt the azafer tr?usl be 
decided along rhe !ines of ecologicai problems, und inrernafional 
poliricui and econorriic ma~lers. Abcindovifrerrr wi# no1 preseni any 
irresolvabie yrobfe?rzs as regu~ds rhe energy s uppiy of the colrntry. 

(1989 Study, page 7 of transIation) 

Though tfiis conclusion, as an economic conclusio~r; is rrot as strongly supporied 
by tlre arralysis as desircd, the addition of e~ivironmeritaI costs to the analysis 
would have swayed the resnlts in the favor of abandorrmerrt, exactly as argued. 

The 1989 srudy was cerfainly good eirougk to make the poinr rhat ari 
appropriate economic anaIysis shouId have bee~i dcirre a decade earlier. Indeed, 
over the previous decade, Iiumerous ariaIyses had been undertaken, al1 of tIiern 
r-eflecting badly on the p j & t .  But rhese were riot ~rrade available and were 
cehainIy not reIeased to d ~ e  public. Decisions had been made i r i  the co~inxt of 
how engineers understood deveIoprnent to be best promoted. By 1989, the parties 



must liave been aware tliat outside CMEA economic decisions were made on 
market-based criteria. They were also aware that erivisonrnental vaIuation was 
i~ifluencirig projecf analysis. Having such an awareiiess of irrkrrrational standards 
of projecl aiialysis aird environ111enta1 valuation, however, does not in~pIy having 
the capability of unde~raki~lg sucIr analyses. Doing economic anaIyses to 
i~rternarional standards requires a ream of experiericed alid apgropriately trained 
economists arid particular types of eco~iomic dara. The difficu1ties of undertaking 
basic economic analyses are compounded for economies in dramatic transition; 
there are special problerns to overcome wlien doiilg an economic analysis of a 
project that is alieady undeiway; and the methods for performing ei~vironmental 
valuation are still evolviiig. 111 this context, tlie economic analysis undertaken in 
1989 reflects the turmoil of the transition that to some extent Eastern Europe, 
including Hungary, is still experiencing. 

XI, FURTHER DEVELOPMENTS IN ENVIRONMENTAL ECONOMIC 
THEORY AND PRACTICE 

As indicared earlier, tlre application of erivironmeiiral valuation techniques tu 
project anaIysis inrernationaIIy has nof definitively resoIved many conflicts 
between environment and development. Large project development has clearly 
slowed down because niany projects haye been abandoned and because 
controversies continue to impede the implementation of other projects, leaving 
them in the plaiining stage i11definitel~.~3 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 inforinatioii to assist decision-making by those with political 
responsibility for doing so. This obsei~lation backs the rationality of Hungary's 
rnakirig rhe decision through democratic polirics rather rhan soIe1y on tire basis of 
econornic analysis. 

A. The ProbIern of IrreversibiIifies. At various tirnes in th is  i-eview, mention has 
been made of the considerable corrcerri w ith t1ie irreversibility of variotrs 
enviror~menral 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. F i~her .7~  After writing extensively in the area with 
various economists, Fislier concludes in his subsequent text on environmental 
ecoiiomics: 

73 Set: ..Sonle Mqor  Dam Disputes-.. HR, voI 2: Appctidix 5 

74 Kenneih I. Arrow and Anthonp C Fisher, Environmental Presewation, Untefiainty, a~id 
I~rcvci.sibiIiry, Quanerly Journa1 of Econumics. vol 88? pages 312-319. 1974. Numeruus 
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I 1 The cojirbina!ion of techrricaI change (~i~hich in effeci exynnds rhe stlpp/y 
of cunuenlional inpurs, bur nul rhe in situ résoirces) und tr sPrIfi in 
preference in fnvor of rnvirofisrenrci/ arrrenities is IikeIy fu Icad ro n rise 
in she value of lhe in situ eni)ironmental resources. Because rheir loss ru 
one or another fornî ofdeveloprnenl is, as we have argued, likely ËO be 
d$j7cwlt or inzyossible tu restore in imyorfant cases, the balance between 
the present and the future nlust be iveighed carefuUy indeed. 
Modi,fications tu the usuul benefir-cost criteria, ivhich suggest yroceedipig 
very cnutiousIy where un irreversible step is èonte~npkuted, can guide 
deci.rians aborrr rhe fare of  raturai enviromients in Ihe absence of 
infoinmiion ~rbour 011 of ihe cosrs and bepfe$~s ofdevelupmem. 75 

This particrr Iar view is especially appropriate becairse if  identifies both 
how tecI~noI~gical change lias redrrced tlre costs of obtaining corrvent ionaI 
resources while incr-eases in çraridasds of Iiving haLe increased tlie dernarrd for 
enviroiinie~rtaI resources and arnenit ies. This fits tlre expecfarions for Hungaw in 
the transition foi it liad good reason to expect: to be able to obtain new 
technologies more easily as it opened to European markets. Aiid it expected its 
income to rise significantly in the decades ahead. Second, the quote ernphasizes 
that with irrevei-sibility, conventional benefit-cost analysis needs to be modified to 
favor tlie interests of people in the future. There is widespread agreement 
amongst environmental economists that these considerations are critical. During 
tlie several decades since the issue of irrevessibiiity was brolight into the limelight, 
Irowever, tlrere has not ernerged a consensus as to :how the econornic criteria of 
project anaIysis should be adjusted when signi ficaiit irreversibilities are 
ider~tified.~"ather, iricreasirigIy it is being recognized that economists raust 
ackrrowledge tire problem and present to tfie politicai~process tlieir esfimares of the 
costs and poteritial 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 al1 
environmental extei-nalities were internalized, i.e. when the market was mide to 
work efficiently. Tliere had also been a long standing concern in ecanomics with 
the welfare of future generatioiis. This concern Was informafly mixed into the 
literature on the economics of ~ustainabil i ty.~~ Many economists advocated using 

75 A. C. F~sher, Reîource and Environmenta1 Ecorrom~cs: Cambridge University Press, 
Cambridge. 198 1. 
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a Iower discourir rate in o~+der to prvtect future generations, but this senrIred in 
Iiurnerous other problen~s with respect to eco~~onric efficiency. It was not untiI 
1990 that a forma1 mode1 was deveiopeci by RicIrasd Horvartli that showed huw 
protecting rhe rights of genesations affected the efficienr aIIocatiori of ~-ratur-al 
Tesources over ~ i m e . ' ~  This rnodel and its irnpIicat ioris Iras been thosoughly 
expIored and the results publidred widely in peer reviewed jou~ .na Is .~~  Tir is 

- research documents that tIie1-e are inarry efficie~rt soIutions to how resoui-ces and 
e~rviro~r~r-reritai services are aIIocated over time depe~~dirig 011 Iiow the rights to 
1,esoui-ces arrd erivironmental services are distri bured across gererrel-atiorrs. The 
values of resources qrrd erivirriirrne~~tal services are diffesent for each distri but ion 
of rights and, furthermo~.e, as 11101-e riglrts are distributed ta futrrre genesatiorrs, tlre 
rate of discount goes dokvn. Wlrerher sustai~iabiiity is aclr ieved depends on 
whether future generations have sufficient rightç,  rot si~nply on whefher 
envisonmenta1 externalities are internaIized. Econornic anaIysis alone is not 
sufficient to determine what socieiy sIrorrId do, ie. ,  whether it çhouId distsibute 
Inore rigllts to future generations or not. This is a poIiticaI decision. But this 
politicaj decisiori is best inforined by f he econon~ic inrpI icatiorrs of the  decision, 
ie., informat ion with respect 10 r l~e vade-offs i r i  weII-beiiig between present and 
future geiieratioris tl~at cari best be estabrished through economic analysiç. 

XII. A PROFESSIONAL JUDGMENT OF THE ECONOMICS OF GNBS 

A n  adequate economic evaIuation of GNBS by curierit iriternationa1 starida~ds 
wouid reqrrire rnany professio~ral ecolromist years. WhiIe I have reviewed IrlaIry of 
the key documents reIating to the econornicç of rlris project, I Irave not directeci a 
team of econornistç and u~~deitake~r a forma1 assessrnent of t h e  economic v iabiIity 
of the project. It would be aIr especially daunting task under the cuirerrt 
ci~crr~-~~sta~-rces witIr Variant C having been impiemented by SIovakia. 0x1 the other 
harrd, tlrere are many projects pl.oposed which do 11ot receive fur1 economic 
evaIuat ion because professional econornistç judge a priori that these projects are 
not economicaIIy viabIe based on theis knowIedge of si~nilar or reIated projects. In 

7S Richard B Howarth, Econoniic$tfeor).. NaturaI Resor~i-ces, and I~rrergenerational Equiiy, PhD 
thesis co~rrplctcd in the Encrgy and Rcsources Program, University of Califo~iisa at Bcrkelcy. 
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i 
rny judgment, GNBS falIs in thiç caregory of psojects. I f  a project sirnilar to the 
original GNBS were pioposed today in Europe or North America or for funding by 
ari internationa1 agency, it worrld riot r-eceive a fulI evaIuation and would probabIy 
be rejected ayriori.80 While such jndgments are freqnentIy  riad de upriori, ~ I I  the 
case of GNBS, tlre firrdirigs of the various econornic anaIyses, thougli of poor 
quaIity, co~npIe~rrerrt such a professional judgment. 

Ovcr the past two decades, rhese lias been a dramatic shift in the types of 
water developrne~it and energy generatio1.r projects beirig p~+oposed. BotIr the shift 
in perceptiori about the unccriainty of the futur? and the inc~+eased corrcern over 
e~rvirorr~nentaI impacts have ieduced the econonr ic viabiIity of Iarge projects. 

, Since tlre e~iergy crises of tlre 1870s, a sizable portion of enesgy needs Iiave beeri 
met by dernand side management, by i~~c~+easirig tlie efficiency w ith which energy 
is used. Dur-i~ig much of the 19805, rnuclr of the i-emaining demand for energy waç 
Inet tlrrough a multitude of srnaII to medium generat ion projects iricluding 
cogeneration aiid tlre use of re~rewables. Since the mid I98#s, gas-fired power 
pIan!s have met the srnaII rernaining increaseç in dernand arid replaced the capaciv 
of reriri~rg pIanrs. TIie ener-gy crises of the 1970s foIIoved by rhe price decIines in 
the 1980s made us aware of the vcilatiIity of energy pr-ices wlriclr favois çhorter 
teml projects. High interest rates during much of the 1980s also worked agai~ist 
Iarge, capira1 intensive projects. Tfte increasing' perception fhat governmentç 
çIrorrId use criteria cluser to market criteria reduced gover~irnent irrvoIvement in 
Iarge projecrs. 

WhiIe issues of market uncertaintieç and sliiftirrg phiIosuphies of the roIe 
of the public sectur have becn significant world wide, they have beerr far greater 
for Hungary during the past fifieen years. To be srrre, Hungary was fairly weII 
inçuIated froni the pr-ice çliocks of the 1970s errer& crises, but the breakdown of 
Ioan and trading arrarrge~rre~its witfii~i CMEA in the early 1980s paraIIeIed by 
Hungary's greater ope~ririg to the globai ecorrorny during the 1980s meanr Iarge 
cliariges for the economy. Under these circurnstanceç, die unce~?airrties with 
respect to what tlie economy miglit look 1 ike in a decade QI. two are immense. This 
has not been an ideal time for Iong terrn invest~ne~its. It has certainly not been the 
tirne fur Iong term inveçt~-~re~rtç planrred withi~i a polit icaI, econornic, and financiaI 
systenl 'wliiclr faiIed arrd was rejected. 

TIre riçe of eirvironrnerital concerns in ~urope and NortIr A~rrerica and 
eventuaIIy worldwide has conrplemented the sIi@ irr energy strategies aIready 
i~idicafed by narrow economics. Denia~id side Inaliage~r-rerrt, renewabIe energy 
teclr~iologies, and cagcneratiun tend to have srnaII and generaIIy seversibIe 

See: foi- esanipk, Ietter of 18 May 1992 from The Uiorld Bank tu MI-. Jolrn Ho~rtelcz: 
Chairman. Friends ofthe Earlh InIemationaI, HR. AnIrexes. y01 3, annex 31: Lerter of 19 May 
1392 from the European Bank for Kcco~r~rrrct~on ard DeveIopment fo Reflex Enui~-o~rrne~r?al 
P~otectio~r Socie~y, HR, Annexes, voI 3 ,  annex 92. 
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env iron~nentai impacts. Tl~us, for. riarrow eco~iornic and for environmenta1 
reasorrs, riew I~ydropower in Europe and NoftIi Arner-ica has pIayed a11 
insigiii ficant yole in meeting energy needs for severai decades. 

The inteniationa1 deveIoprnent agerrcies Irave beconie i~icreasingIy aware of the 
envirunrneritai prpbIe~ns of Iarge and medium water deveIoprne~rt p-ojects, have 
becorne e~nbroiIed in major ccintroversies over tiieir- pai-ticipatiori i ~ i  severaI 
p~+ojects in particular, and are increasingly wary of taking on new investments in 
tIr is conrroverçial area.81 The inter~ratio~iaI developrnent agencies, for example, 
were not interestecl in assisting SIovakia witli tlie financing of Variant C.82 

1 Aiiother r-eason i~rvestment in Iarge water projects irr Europe arid No~rIr 
[ Amesica has sIowed drarnaticaIIy is because the re~naining sites for investment are 

of Iow quaIiiy. I~ideed, tliere is a general perceyt io11 that warer- deveIoprnent was 
t 

excessive when it was driver1 by tlie engi~ieers' vision of deyelopment. Not only 
Irave the best sites been used, but there is now discussion of rerr~oving dams 
becairse ttheir environrne~rtal costç are beginning to appear to be greater than their 
 riat te rial b n i e f i ~ s . ~ ~  The stretch of the Da~rube River for which GNBS was 
pIanned is one of the larges? flood pIains in Europe. Flood plains are about as 
differerit fro~rr canyons, the iypica1 site of hydropower deveIoprne~rt, as is possibIe. 

The economic a~iaIyses u~ide~taken under variaus auspices in Hungary are 
 rot definitive for tlie mani reasons ~ioted in the fo~zgoi~ig review. Nevertheless, 
while imperfect, tItey provide no evidence that GNBS is an economicaIIy sorrnd 
project, but provide co~rsiderabIe reason YO suspect it is nat. The nurnerous D 
indices very near to weII beIow 1 .O provide stsong evidence that the project wauld 
have been ari ecorromic faiIure if implemented as p1an1ied. W ithin rhe poIitical- 
econoniic context of the tirne, tlre anaIyses of 1975, 1983, 1985, and 1986 have 
Iow to very Iow D indices even when reIativeIy low reaI discount rates are used 
and environmental costs are Iror considered. By the 1980s, internationa1 
ecorio~nists confronted with D indices as Iow as tlrose dete~.~rii~ied i ~ i  tlie Hungarian 
analyses would Iiave rrrged tlie abandonment of the pruject or much more criticai 
inquiry into the costs arrd be~iefitç. Ir appears tliat the project was 1101 eIimi~iated 

For a technica1 analysis backing thc policy change. see: John A.  Dixon, Lee M. 1aIbot. and Guy 
].-.hl Le Moipe, Dams and Ihe Environrncnt, WorId Bank Techn~caI Paper Number 1 ID, 
Washington, D. C., 1989. 

82 8ee letlci. of 18 May 1932 from The R70rId Bank to Mr. John H o ~ r t e l e ~  op cil; Lelter fiam ~ h t  
Eurupean Bank for Reconsiruction and DeVeIop1nent Io Reflex Envirm~nenlaI Protection 
Soc icb  op crf. rvhich cIoses with the rvords: "We inrend to concentrate our efforts on prqiects 
suppoizing iational and enuironmenIalIy sound deveIop1nent.-- 

83 Dam removal as a soIuliw to environmenta1 probIcrns is  1-eported occasionaIIy in the U.S. and 
has been a sulurion considered a~nong seveial in an abor11 10 be reieased s r d y  of rhc WarionaI 
Research CounciI with respect ro the dccline of the N o ~ r h  Anrerican Pacific SaIrnon fishey 
(~nfomation based on rny personal panic~pation in the siudy) 



i from ful-rher corisider-ation only because of tlre belief arnong erigirieers promotirig 
waler develapment that such projects Iiave a multitrrde of indirect benefrts rlrat wilI 
economicaIIy jrrstify the project no matrer what. This sanre bel ief was prevaIent i1-r 

North America i~rto tlie early 1450s arnorrg e~igineers, but access to cost-benefit 
analyses and operi scrutiny of theis nrerhods, resuIts, and i~lterpr-etat ion by 
econon~ists alid tlre public exposed how this belief resuIted i r i  inappropriate 
errvironmental rsa11sformations.8~ 

And this Ieads to the bsoader framing of nry pi-ofessioi~al judg~rre~rt. The 
decisbns by Huriga:ary in 1989 to abandon co~tstructio~r of the Nagyrnaros Barrage 
and tu make the ha11 per~riarrerit in 1992 1.eflect the major trançitiorrs in 
envisonmerita1 perception, social co~nmunication, econonr ic uridersta~~ding, and 
poIit icaI decision-making rhat occurred throug11out Eastern Europe during the 
1980s. When tlie Joirtt Contractna1 Hari to bui'ld the GabCi kovo-Nagyrnaros 
Barrage Systen~ waç agreed to during the 19705, development tiras envisiorred to 
occur. tlripugb large engineering projects implemented through centra1 plan11 i~rg. 
By the Iatter 19805, development waç aIso perceived to occur- tlrrough individua1 
i~iitiative coordinated by "a11 i~~visible hand." WIre~r the JCP was drawn up, 
cornmunicarion was from the top down with IittIe opportunity for- ideas from the 
peopIe to be prrbIicIy express& and effect change al tlie top. During the 1980s, 
cornrnunication in Hur~gary and eIsewhere i ~ i  Eastern Europe opened up 
dramaticaIIy. W itlr this opening, enviroii~rrental concerns about tlre negative 
aspects of earlier deveIopment appr-oaches began to be voiced. These 
erivircrnmental coficernç, released in only a few years, had been trarrsforming 
public decision-making in Europe and North America over- several decades. 111 

1988, tliese environnlenta1 coIicerIis wcre in the process of transforn~ing the 
development phi1osopI-r ies and operations of the international development 
agencies. 111 the finai anaIysiç, eçpecial Iy for controversial projects, project 
evaluation should be underrakerr to inforrn a broad-based sociaI decisio~i-makirig 
process. Environmental, and to sunie extent economic, information becanre more 
avaiIabIe aiid more widely diçciissed as decision-making becarne more democratic. 
Refiecti~rg these mornenlous social transitions, rile 1989 decision to suspe~~d  
fu12her corrstrriction of Nagyma1.0~ was reIativeIy 'infonr-red, open, and raTio1ra1. 
TIie 1989 decision paraIIeIed and co~rrpIernented, and was co~rsistent with, barIr the 
directions deve1oping in eco~io~nic tIreory and irnpor-ta~rt trends in decision-rnaking 
internat ionaIIy. 

84 Bascd on my professionai participalion in the process. Sc? aIso fooinore 24. 





I /' building in the Upper Rhine and the ArrstI-iaii Da~rube.~ In this Appendix the 
Iristory of these projects and the process of decision-making towardç rnore 
sustainabIe deveIoprnent is out Iined i r i  more detail. These exampIes, together with 
the case Iaw described, indicate rhar Hungary's re-evaluation of the impacts of the 
GabEikovo-Nagymaros Project was (and is) consistent wirh the practice of ~iatiorral 
and international courts and of other IegaI authorities adopting an integrated 
approaclr to environrnent and developme~~t. 

Two of the examples described i n  thiç Appendix are irrter~lational. TIrey i-eIate to 
disprrtes over tlie i~ite~.pretatio~r and application of tfie 1909 Treaty ReIating ta the 
Boundav Waters aird Questions Arising a Iong the Boundary Between the United 
States and Canada."lrhough tIiat Treaty does not expressIy reqrrir-e the parties to 
i~rtegrate errv irurimerrta1 corrsideratiorrs irito tlieiij decision-making processes, 
Article IV of the 1909 Treaty provides in part that: 

"lt iç' further agreed that the waters herein defined as bori~idaiy wa7er.s arid 
waters flowing across the boundary shaII not be: poiluted on either side IO 
tlie irijury of Iieaith or pi-ope~~y on the otlrei-." 

' 

The 1909 Treaty creared tlie Inter~iat ional Joi~rt Cornrnission (IJC), cornposed of 
six ~nernbers, tlrree appoi~rted by Canada and three by the United States. The IJC 
has administrative, judicial, consultative and arbitral functions. It has deaIt with 
two i~lter~rational disputes whiclr are of iriter-est for preserrt purposes: tire Garrison 
Diversion Unit case and the High Ross Dam case. 

The faers ofrhe Gan-ison DCrm case 

The United States Congress anthorised the Garrisbri Diverçiori Uriit (GDU) irr 
1955. TIie pr-ujecr's purpose was to irtigate sonie 250,000 acres, to provide 
municipal and industrial water çuppIy to 14 coninrrrnities, and to furrrish 
recreationa~; fish and wiIdIi fe oppartuniries in North Dakota using water diverted 

H G M ,  ~ n n e x e s ,  voI 4 (pan I l ,  annex 7 

I~r~crnat~onaI 1a1nt Co~nrri~ssion. Rcpoit 10 IIie Governrnents of Canada and rire United Sates on 
TI-ansboundary 11npIicatiwis of ~lrc Gairison Diversion Unir, 1977. 

5 - Washington. I 1 January 1909. in force fi May I9IO: reprinted in P Sands ef ai. PrincipIes of 
InlesnationaI EnvimnmenIaI Law. VoI IIA. 551 (Mancheder University Press, 1994). 



fra~n the Missouri River. Sirrce inariy of tfie features of the GDU were in the 
Hudson Bay Drainage Basiri, nmst of the dr-ainage a ~ r d  waste waters from thc 
irrigated areas wuuId Row into transboundary streams arrd couid have arr adverse 
impact oIr Carrada. 

The Provirrce of Marritoba irr Ca~~ada  officiaIIy express4 its aIarm that Ieaching of 
the irrigared soIid of the GDU would degrade tlre water qualiw of various rivers 
arld Iakes on the Canadian side, and that rcturn flows worrId increase the aniourrt 
and freqrrency of flcodi~rg. Manitoba was also concerned ttiat the GDU wouId Iead 
to the inrroductiorr of foreig~i biota into Manitoba waters and cuuld have an 
irreversible adverse impact on existing aquatic systerns a~id  biodiversity, and on 
cornmercial and recrcational fishing in Manitoba. 

In 1970 discussio~rs wcrc irrstigated betweerr Canada and the United States. In 
Ocfuber 1973 Canada, in a dipiofnatic note, reqrreçted urgently "that \the 
Govemrnent of tfie Uriited States establish a r~roratoriurn on a11 further construction 
of the Garrison Diversiun Unit untiI such tirne as the United States and Canadiaii 
Governrnents couId reach an undersranding that Canadian riglirs arrd interests have 
beeri fuIIy pru~ected in accorda~rce wirh rfie provisions of the Boundary Warer 
Treaty7'Q 

III 1975 the transbwndary implications of the GDU were referred to the IJC. TIie 
- UC was requested to: 

- report on the existing conditions of water quaIity, warer quantiv, 
bioIogicaI resources, alrd present and anticipated water uses; 

l - report or1 rIie impact of the GDU on water and bioIogica1 resources; 

- make reconrmendatioris as to such rneasures as rnight be taken to 
assist the Governrnenfs in ensuring that the provisions of Article IV of 
the Boundary Waters Treaty of 1909 were honoured; and 

- estinlate the costs of suc11 ~rreasures. 

The In fernationai Joint Commission 's findings 

. The IJC in its deliberarions look into account the testirnoiry given at public 
hearings, a report prepared by the Interirational Garrisun Diversion Study Board 
festrrbiished by the iJC in 1975) and wriiîe~r subrnissioris. On the basis of this 
evidence the IJC conclnded, inter dia, t1iat:- 
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- "the construction and operation of the [GDU] as e~rvisaged would 
cause sig~rificarit i11ju1-y to  heaIth and property in Canada as a resuit of 
adverse impacts on the water quaIiq and on some of the 'more 
important bioiogica1 resourres in Man i t~ba" ;~  .and 

- rnodificatio~~s to the GDU as e~ivisaged in tlie proposa1 would reduce, 
but not elirninate, a11 of tlie adverse impacts in 'Canada. 

Accoi-dingly the IJC recommended "tlie portion of the Garrison Diversion Unit 
which affects waters flowing i~-rto Canada not be buiIt at INS 

Several features of tlie GI3U Report are relevant to the preserit case. First, the 
IJC's Report recornrnending a Irait on consrrucrion came afiep a significant 
proportion of tire construction in relation to ~ ~ 6 ~ 1 ~  wor-kç Iiad aIready been 
co~npIered.~ It reflects an acceptarrce by an internationaI body to take into accourit 
and act upon new iriforrnatio~r indicating the extent of e~ivironrnentaI risks. A 
pu~riping'plant had been fuI Iy cornpIeted; 90% of the construction of the 73.6 rniIe 
(1  18.5 ki1ornet1.e) McCIuçkey Canal (tu convey water frorn the Lake Audubon 
impound~~rent to the b n e t r e e  Reservoir) had been compIeted; and 70% of the 
construction of the Lonet~+ee Reservoir was corn pl et^.^^ Constructiori on tlre 
Lonetree Dam and the James River- Dikes, and on those components dawnstream, 
had not yet begu1i.I I The IJC çrated that: 

"despite tire expenditure of great çums of Ino;iey arid tlie best i~rtentions of 
a11 men, GDU even as modified presenrs an unacceptable risk of tire 
inrroduction of unwanted foreign biota to the Hudson bay drainage Basin 
to the detriment of the people pf Cariada and to the generaI ecoIogy of the 
region a ~ i d  beyond."12 

Accordingly, the Corn~nission concIuded that the onIy acceptable approach waç to 
deIay constructio~i of thoçe features of the GDU which nright resuIt in transferç of 

' Ibid, p 105. 

Ibid, p 4. The Commissio~i aIso concIuded ~hat "it would be prudent Io verify the predicIed 
quantity and qüaIiq of returir flows from the GDV', and that i r  i ua  essential that rcsearcIr bc 
carried out "to dele1 mine ihe uIiimaie fate of nitrogen" in oIre of the Canadian rivers '-before 
there is development of irrigalion" (emphasis added): The Conirnission also recommended the 
co~rditions under lvhich it beIieved This portion of ~ h e  GDU nright Iater proceed. 

Ibid, p 15. 

Io Ibid' pp 13-15, 

Ibid. 
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biota which couId cause adverse impacts in Canada, eveIi wI~ei-e "~nost of tfie 
impacts cari be rnitigated". 13 

Secorrd, in reaching irs coricIusions arrd recomrnendations the Co111 ~nisçio~i adopted 
a wide view of the phrase "transborrndary irnplicatiorrç" tu ernbrace "a11 of the 
foi-eseeablc impIications invoIved in the Project from water-qrraIity and warer-use 
viewpoints as welI aç f~+orn the social and environmental aspects".14 W itliout "such 
perspectives many relevarit rnatters rnay not be considesed and sorne s ig~~i  ficant 
direct or i~rdirect enviionmenta1 and sociaI berrefits or costs in Canada niigl~r be 
o~erIookecI".~~ T11is approacl~ takes inIo account "tlre total eiivircinmenta1 
consequences nor onIy of the [GDU] Project itseIf but of the maIiy activities 
geogsaplr icaIly or functionaIIy ~~Iared  to it". l6 TIre Commission noted that 
"[elxperience lias tauglit us that the impact of reçource deveIopme11ts rnust be 
anaIyzed from a total systems coiicepr, and the ~noçt furrdarnerital of aII is the 
biosystem. InternationaI boundaries rnay separate cou~itries, but suc11 poIitica1 
arrange~rie~its s1louId not divide narural ecoçystenrs". I7 

Third, in ~Iatiorr to the preservarion of envisonrne~rtal i-esorrrces (incIuding 
biodiversiiy) in the regio~r ?Ire IJC adopted an approacli recornmeridi~rg tlre 
Governnre~rts ... 

"to be co~rservative and proceed very cauriousiy with new and untried 
. engineering wosks, tlre failure of which miglit çeriousIy affect tlie 

equilibriuni of a Iarge natural system suc11 as the Hudson Bay Drainage 
Baçi~r tliat Iras been achieved over Iriariy centilries ... TIre twu Guvernments 
nray at some future time decide tlrar the benefits o f  the Praject to the two 
counrries ouiweiglr tfiese adverse bioIogicaI conseque~rceç."~~ 

The IJC çtated tliat it was.. . 

"concemed that even with the best engineering talerit ailailable and with 
the best operating practices possible, the very complexity of the scherne, 
the irnrnerisiS of the physicai features, tlie Iarge rrurnber of human beings 
invoIved in carrying ou1 the responsibiliry, and the possible mechmica1 
faiIures, wlrat cannot happen, wiII happe~i."~~ 

I 3  Ibid,pII4.  

I4 'Ibid,p97. 

I 5  Ibid,pPS. 

I 6  Ibid. 

I7 Ibid, p 97. 

l 8  Ibid,pID9 

I 9  Ibrd, p 108. 



This case concerned a proposa1 by SeaiiIe Ciiy ~ i ~ h t ' s  Iong-staridirrg plaris to 
suppIemerit its electriciv production by errlargi~ig the capaciry of the Ross Lake, 
ari exist ing reservois diat straddIes the internationa1 .barder between the United 
States (State of Washington) and Canada (Province of British CuIu~nbia).'To 
accornpIislr tlriz g0a1 tlie urility proposed to raise rlie Ross Lake by 130 feet 10 a 
totaI height of 1725 feet above sea-lever. Raising the dam wouId generate a 
~naxirnurn 24 1 rnegawatts of additio~lai capaciiy, and wouId flood Iriore tliari 5000 
ac1.e~ of popu1ar recreationai Iand in British CoIurnbia?o For rhe Iatter reason the 
proposa1 was opposed by British CoIumbia and Canada. 

In 194 1 Seattle first applied tu tfie IJÇ for per~nissiorr to r-aise the water IeveI of 
Ross Lake tu 1725 feer above sea-IeveI. On 27 January 1942 the IJC issued an 
Order approving Seau Ie's I TIie Order required Seattle to cornpensate 
tfie Pr-ovi~lce of British Colu~i~bia and any Ca~iadian private inrerests that may be 
affected foi- darnage caused in British CoIumbia and stated thal Ross Daln corrId 
"not be raised beyond the Iieight at whicfi tlre water irnpounded b\. it wouId reach 
British CoIumbia" unIess and unt il the.Ciiy of Seattle alid the Province reached a 
bindirrg agree~ne~rt providing for i n d e m n i f i c a t i ~ n . ~ ~  Between 1942 and 1980 
SeattIe tried umuccessfuIIy to obtai~i Br-itisli Colurnbia's ag~+eernerit tu raise tlie 
wate~. Ievei. , . 

- 
The reference TV the fnrernafional Joint Commission 

III 1980 Britislr Columbia brought rhe rnaîîer before the IJC, and made, four 
aIternative requests of the Commission: 

(1)  tu nuIIify the 1942 Or-der a~rd diçrniss the mart'er; 

(2 )  to r-escind tire 1942 Order and sescind Seattle's application; 

20 P M Parker, "High Ross Dam. the International Joint Co~n~nissio~r Tdcs a Hard Look aat Ihe 
Environrnenral Consequences of HydroeIectric Porvcr Generrrtion - the 1982 SuppIementaiy 
Order", 5% Washington L a w  Review 443: 445-5 (1983). 

21 Order of ;ipprovaI. In the Malrer of the AppIication of the City of SeartIe for Authoriq Io raise 
the Water LeveI of rhe Skagit River App~oxi~rratcIy 130 fcct zt the Internatio~ral. Bounday 
Bet\i.een the U~riIed Siates and Canada 27 Januaq-1942. , 

22 Ibid, 451-2 
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(3) to declare raising the water IeveI to be contrary to the iriterests of the parries 
because "no suitabje or adequate proviçiori carr be   na de for tlre protection 
and indernniv of inteseçrs whicli may be injtrred", and to issue aIr order 
Iirniting the water IeveI of the Skagit River to the naturaI IeveI of the 
boundary; or 

(4) to determine tliat no suirable or adequare cornperisation had been made 
pursuarit to the terms of the 1942 Order.z3 

The Commission 's 1982 Order 

In its 1982 SuppIe~nentary Order the Commiççiori iquIed that British Columbia's 
requests and the materiah accornpanying it did not constitute sufficient grourids to 
grant any of tlre foui- types of reIief requested.24 NevertheIess, the Con~mission 
decided that- \. 

"iri rlre Iight of tlre views of the Goverrrrnents of Canada and British 
Columbia and the Co~nrnission's responsibiIity under tlie Treaîy tu 
prevent disputes, and under pr.ese~rr circurnstarrces, the Canadian Skagit 
VaIIey shouId not be flooded beyorrd its currerrt Ievel provided that 
appropriate cornpe~rsatioii in the form of rnoney, energy os any otlres 
means is made to [SeattIe] fol-. the Ioss of a vaIuabIe and reliabIe source of 
eIectric power wliicli woufd resuIt if the Ross Darn Project is not 
~ ~ m p I e t e d . " ~ ~  

The Order eniphasised tlie need to preçerve the Skagit vaIIey while sti1I satisfying 
Seaitle's rreeds tu genarate eIectricity. In reaching its concIusiori rlre Cornriission 
noted, in pa1-iicrrIa1; that "reasoriabIe aIteriiatives to the raising of the HigIi Ross 
Dam are a ~ a i l a b I e " . ~ ~  TIre Cornrnission ordered SearîIe to maintain tlie Ievei of the 
Skagit River for orle year, and appointed a SpeciaI Board of two mernbers of the 
Commission to CO-ordinate, facilitate and review orr a cont inuing bas& activities 
direcred to acliievirrg arid irnple~nenting a negotiatd, mutualIy 'acceptabIe 
agree~ierit between SeanIe and British CoIurnbia. 

S~ibsequenr develupmenis: the 80-year agreement 

III 1983 Seattle and British CoIun~bia r.eached%an agreemerrt for a term of 80 years 
under \irliich SeatrIe wouId 1101 raise ROSS Dam. Instead, SeaîtIe wouId purcliase 

23 Ibid, p 433. 

24 TIie SuppIernenIaq Order is reproduced al 453-4. 

'' Ibid. 

'' Ibid. 



fmm Br-itislr CoIu~ribia an amount of power quivalent to that which would be 
prriduced by r-aisirig Ross Da~rr. SeattIe would an amount equivafent to the 
raising of Ross Da~ri. British CoIun~bia may generafe part of that power by raising 
ifs Seven MiIe Danr by 15 feef, flooding a poi-tio~r of a Washi~~gio~r VaIIey owned 
by the city of 

TIie Cornrnissio~i'ç 1982 Supplenrentary Order, and the reasons underIying it, are 
~rotewoflhy fro~n the perspective of the GabEi kovo-Nagymaros dispute. In 
particular, the Order ernphasised the avaiIabiIiiy of alternatives and the ireed to 
preserve the environmentai resources of tlie Skagit River. it is riotewo~?I~y tlrat 
these conclusiu~is were based upon tlre 1909 Tfeaty, 110 provision of whidi 
reqrr ir-ed flre Corn~nission ro consider the environmenta1 effects of psopoçed actions 
of éitlrer- Courrl~y. 

(3) UNITED STATES: THE TELLICO DAM CASE (US SUPREME CUURT)~~  

Facrual background 

In 1967 the Tennessee Valley Author-ity, a whoIIy public-ownd corposatio~i of the 
Urii'ed States, began constructing the TeIlico Dam and Reservoir Projcct on the 
Iower stretches of the Little Tenriessee River, an area desci-ibed by Chief Jusf ice 
Burger as being of "great narusal beauty" and of "considerabIe historical 
importance".29 Construction cornmenceci s11ortIy aftei Congress apprctpriated 
initial funds for its development. The TeIIico Project was described as a 
muIt ipurpose regional developrnent project designed principa1Iy to stimulate 
shoreLine developrnent, gerrei-ate eIectricity for -20,000 homes, and provide 
flanvater recreation and flood coritrol, as weII as irnprove ecoriornic coriditioris in 
arr area ~Iiaracterised by under utilisation of human resources and migration of 
young people.30 The daIn would irnpound water covering sonre 16,500 acres, 
converting the river's shaIIow fast-flowi~rg waters irrto a deep reçervoir over thiiîy 
rniIes irr Ie~rgth.'I 

By 1973 co~~stiuction was "viriually completed and the dam [waç] essentiaIIy 
ready fui- 0peration".3~ Tt did rrot opeIl, Iiowever, as a 1.esuIr of opposition by IocaI 
citize~is arid national conservation groups. They brought successfu1 appiications 

27 Ibid, 457, note 93. I 
28 United Srareç Supreme Court, 437 U.S. 153. 

29 Ibid. p 136. 

30 Ibid, at 157. 

31 Ibid, p 157. 

32 Ibid, p 158. 



for injunctive relief to stop tlie dam's cornpIetion pending the f i h g  of an 
appropriate enviro1imenta1 impact staterncnt under the 1969 Nat ionaI 
Environmental Policy Act (NEFA)? The injunction rernai~red in effect for 2 1 
  ri ont lis untiI Iate 1973 when the  District Court conclrrded that TVA's fina1 
envirori1rrenta1 inipact starernent for TeIIico was in compIiarice with cire I ~ w . ~ ~  

! 
The snaii darfer 

In 1973 a University of Ten~ressee ickrliyologiçt found a previousIy unknown 
species of perch, tlre snaiI da~?er (r~ercina {hvs~ornaj rnnasi), in the waters of the 
Little Terinessee River.. Four months after its discovery, the United States 
Corrgress passed the 1973 Endangered Species Act, wIiicb provides, incer aliu, that 
a11 Federal deparîments and agencies sIraII take "such action necessary t o  insure 
that actionç authoriwd, funded, or carried out by thern do not jeopardize tfie 
continued existerrce of [Iisted] elidangerd species and threatened species or resuIt 
in the destruction or modification of Irabitat of suc11 specie~"?~ 011 8 October 
1975 (eight years after CongressionaI approvai of tfie TeiIico dam), the US 
Secretary of tlie Interior Iisted rhe snaiI darter as an endangered specics under the 
1973 Act. 

In February 1976, pussuant tu  Sect ion 1 1 (g) of the 1973 Act, the respondents fiIed 
- an application seekirtg to e~ijoin. the compIetio~i of the dani and inipoundment of 

the reservoir on the ground that tfiose actions wouId violare rhe 1973 Act by 
directIy causing rlie extinction of the snai1 darîer. 

The US Supreme Courl rujing 

On appeal, the Suprerne Court found that tIre Tenrressee Valley Authorily worrld 
be in vioIation of the 1973 Act if it completed and operated the TeIIico dam as 
planned, and that an injunction was ari appropriate rernedy for rhe violatio~i.~~ AS 
Chief Justice Burger stated: 

"It may be curious to some that the survival of a reIativeIy çrnaIi ~rurnber 
of three-inch fish arnong a11 the countless millio~is of species extant 

33 Enviroiiirren&i Definse Fwd y. Teniressee I'oIIey Atrikolariv, 339 F.Supp. 806 (District Court, 
ED Tenn.), affirrncd 4468 F.2d 1 164 {CA6 1972). NEPA was a precuisor io rhe 1985 EC 
Directive on Environmenta1 Impact Assessrneni. fhe 1989 World bank Operationa1 Directive a11 

environmenta1 impact assessmeIrt, the 1991 Espoo Convention. and PrincipIe 17 of the i942 
Rio DecIara~ion on Environmen1 and DeveIopmenr. 

34 Environnrenral Defejrse Frrnd v. Teiznessec Valley Aufhorily. 37 1 F.Supp. 1004 (District Cor~rt, 
ED Tenn.), affirmed 492 F.2d 466 (CAS 1974). 

35 16 U.S.C. Section 1536 ( 1  976 cd.). 

36 Ibid, p I72. 



would require the per~nane~it haIting of a virt;a1ly compIeted dam for 
which Congress has expended more than $100 million. The paradox is not 
rninimized by the fact that Congress continrred to appropriare Iarge çrrrns 
of pubIic money-for rlre project, even afier congressiona1 Appropriations 
Cornmittees were appriçed of its apparent impact upon the sumiva1 of tlre 
snail darter. We concIude, however, that the explicit provisions of the 
Enda~igered Species Act require precisely that r e ~ u l t . ' ' ~ ~  

In reaching this conclusion the Suprerne Court gave effect fo the "incrtlcuIabIe" 
value of endangerd species which the US Corigress Iiad acted upori, and declined 
to appIy a cost-benefit analysis a p p r ~ a c h . ~ ~  Chief Justice Burger noted that- 

"Quite obviously, it would be difficult for a cou3 to baiance the Ioss of a 
sum certain - even $ IO0 miIIion lbeing the coçr of co~istrriction] - against 
a congressionally declared ' i~rcalculable' value; even assurning we had 
the power ta engage in such a weighing process, which we empIiaticaIIy 
do n~t."39 

The Court declined the request of the appIicanrs to refuse tIre grant of i~~ju~ictive 
relief: 

"We have no  expert knowIedge on the çribject of eridarrgered species, 
much Iess do we have a mandate frorn tire people to strike a balance of 
equities on t h e  side of the TeIIico Dam. Congress has spoken in the 
plainest of words, making it abundantly c I ~ a r  that the balance has been 
struck in favor of affording endangered çpecieç the Iiigliest of prior-ities, 
thereby adopting a poIicy which it described as ' institutionaIized 
cau t ion'."40 

(4) GREECE: THE ACELOOS DAM  CASE^^ 

In a .  1994 judgernerrt the Greek ~ o h n c i i  of State annulled a decision by the 
Ministers of Agriculture, of the  Enviro~rment, Plahning a~rd Public Works, of 
Industry, Energy and TechrroIogy, a~rd of Tourism, approving the environmenta1 
tems of a project for the diversion of the waters of the AcheIoos River in  Greece. 

37 Ibid: pp 172-3. 

38 Ibid: p 187. 

34 Ihid, p 188. 

4u Ibid, p 194. 
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FmtuaI background: the faiIure to carry oui un udey uuie envi~onmen!al 
impac! assessmenr 

By a decision dated 2 1 April 1992 (Decisiwi No. 51 4 141, these Mi~ristries 
appraved tlie envirprirriental tes~ns for the coi~sirrrct ion and operation of (a) an 18.5 
ki1omet1-e tunrreI for tlre chan1reI1 ing of \varers of the River AcheIoos 10 Thessaly, 
and (b) dams a~rd corresgondiiig water I-eservoirs and otI.rer related works at PyIa 
and Mouzaki. 011 1 1 June 1992 three non-governmental organisations (The 
HeIIenic OrnithoIogicaI Suciciy, the WorId W ide Furid for Nature - Gi-eece, and 
The ~e11enic Socieiy for tlie Protecrion of tlre Erivi~+onnient and the CuIturaI 
Heritage) began proceecii~~gs 10 chaIIenge the decision. :Their appIication was 
referred to the Sfate CounciI by a petitio~r of 1 May 1993. 

The petitioners aIIeged that the study on the assessrnent of the enviro~irnentaI 
effects of the project was not i11 co~rforrnity with appIicabIe Iaw (Law 165011 986). 
TIris requir-ed trie study of tlie effects on tlie envil.onrnen1 to include at least: 

(a) a descriytio~~ of tlre work or. rhe activity, witlr information on the 
instaIIation, itç planning and its size; 

(b) identificat ion and assessrne~it of tlie basic effects OII the e~rvironrnent; 

( c )  a description of the rrreasures for tlie pseveritiori, ~pduction or making 
good of the negat ive effects orr the enviro~r~nent; 

(d)a study of aIternative solutions and an i~~dication of the principal 
reasons for the selection of the proposed soIutiorr; arrd 

(e)a simple sumrnary of the study as a whoIe. 

The Smte Council 's characre~isa~ion uflhe pqject 

The Staa Council described the "co~itmversial i~rterveritiori" envisaged by rl~e 
project as Iiaving "a multiplicify of seriaus implications for the ~ratural arid inan- 
made environ~rrerit of the reIevanr ~egions".~~ These incIrrded: 

'Yb) the seduction of the waters of the Acl~eloos and ~f the total flow to 
itç estuary, wIiich is an i~nportant wetIand and habitat for wild avifau~ra 
prote.ctte by the provisions of the Ramsay IiiternarionaI Convention; (c) 
the construction of a series of Iarge da~ns  ... wiIi destroy tlie soi1 and fluvial 
ecosystems and ~pIace  them wiih lake ecosystems, a~id wiII cause a 
change in tfie local rnicr-O-cIi~rrates and a S~I-ious detei-iosation in the 
aesfhef ics of the Ia~rdscape; (d) a reducrio~r iri the suppIy of tlre waters of 
the Achcluos to the rrortli of [lie diversion to the natur-a1 and man-made 
ecosysams of Wester~i Greece, fed by it, wid~ al1 rhe resuItant 



corrsequences fur their stabilify and viabiIity, particuIariy in periods of 
drought; (e)  çerious socio-econornic and culturd changes resulting from 
the varied expIoitation of tIie dams, which will have secondary. effecrs on 
the natusal and man-made errviroi~rnent of the regions c ~ n c e r n e d . " ~ ~  - 

The State Council described tlre diversio~i of the waters of tlre River AclteIoos to 
the plain of ThessaIy as- 

"a composite and, rnoreover, cornplicated Iarge-scaIe canstnrct io~~ p~+oject 
arid has effects wIricIr are capabIe of causing serious and irreparabIe 
damage to tlrc riatura1 erivironment. It is aIso obvious tlrar itç Iota1 effects 
on the natural environrnenr of the areas of Western Greece and TIressaIy 
affected is not equal to the sum of The corisequerrces of the individual 
construction works required for its execution assessed only on a local 
scaIe, but is many tinreç tliat by reason of the dynamic ratfier thari Iinear 
rrature of the naturaI and man-made interacting ecusysterns disturbed as a 
reçu1 t."44 

The S h f e  CounciI 's ruling 

TIie State CounciI therefore ruIed that- 

"for- the recording and evaluation of the effects of this undertaking, the 
drawing up of studieç of effects on the environrnenr for. eacli of the 
irrdividual construction works pIanned is rrot sufficient; whar is required 
is ~ h e  d~awirrg up ... of an qvernlI srudy ofefSecîx on lhe environ~zrenf, in 
wirich by the use of appropriate scietriific tirefhod rhe individual 
cousequefices previousiy rne~rf iod  and rhe- resulrnrrr nrore distani 
consequences for the environn?ent are reiuted and asses.red ~ogelher, in 
or de^' ro arvive al nr?d evafuufe fhe ~oiai effecls of Ifie projeci oo the 
en vil-onrnent r-esulr irrg Jcrorrr r fre alreraliovr of the hydroiogicui baiunce 
between Western Greece and Thess~iy.''~3 

The State CounciI concIuded tlrat without such a study it would not be possible for 
the fuII effects on the e~rvirorirnent of the diversion to be diagnoseci, and for it to be 
judged whetiier tfie project was perrniççibIe or pr-e~luded.~G Since the 
environmenta1 impact studies reIated tu individual construction works, and IIO 

"overa~I study on the affects on the environrne~rt" Iiad been prepared, the State 
Couricil arrnu1Ied the decision. This decision was reached notwithstanding the facr 

43 Ibid. p 17. 

44 Ibid, p 19. 

45 Ibid (emphasis addr+rli 

36 Ibid. 



that the execution of certain individual WOI-ks included within the greater project 
of the diversion had aIready begu11.~' 

The CounciI of State's decisiorr is perti~lent for severaI reasons. It relates to a large 
and cornpIex da111 project. It undesscores the importarrce give~r by the CounciI of 
State to respecting envirori~neritaI 11eeds and narrowIy construing e~ivirurrrne~rtaI 
obligations. It confir~as the inrportance of ensuring that arr e-rrviron~nenral impact 
assess~rrerit is carsied out on a psoject wlricl~ cari cause significant and irreversibIe 
damage tu the envircinrne~it. It ernphasiçes the ~ieed tu ensure that the totaI effectr 
ori the errviro~rrnent are studied in any assessrnent. Arid it provides a further 
example of a tribunal's wilIingness tu i~ite~verie decisiveIy afier cunstructiori has 
cornrnenced on a Iarge-sca Ie, government-funded projec t. 

( 5 )  AUSTRIA: THE PROPOSED HANBURG DAM 

F&uaI background 

In the earIy 1980s Austria pIa~rned to construcr anorher barrage on the River- 
Danube at rkm 1883 i~ear tire SIovak border at Hainburg. The proposed pIant 
wouId Irave 1- ad an e1ectric generating cagaciv of 350 MW (approximately haIf the 
output of the GabEikovo pIant), and an impoundinerrt with. a Ie~igth of 45 
kilomefres reaching Vienna. The i1rte11t ion was to operate the plant on a continuous 
basis without peak operation. The barrage was aIso intended to stop rives erosion, 
and contribute ta year-long navigation i~.~+espective of hydrological conditions. 

The area of impact of the Hainburg Dam is, fium an ertvir.o~irnentaI perspective, 
çimiIar to that pertaining to tlre Da~iube r e x h  between BratisIava and Gybr. In 
botlr r-eaches earIier river reguIation created a river- cor-ridor inside the dykes with 
ail active floodpIain of 1-2 kiIometres in width. The Iota1 floodplairi area affect& 
above Hainburg wouId have beerr about 1 1,000 hectares (7'1 00 ha of aIIuvia1 
wetIarrd forest: 2050 ha of water surface; alid 1300 ha of ~rreadows). TIie area is 
rich in  biodiversity, with an aburida~ice of floral and faunaI wetland species, many 
of which are endangerd and iisted as  IUCN Red List species. 

Opponerits of the proposed dam considered that trie irnpIernentation of the barrage 
wouId have resulted i r r  sig~ii ficant degradation of the riverine ecosysrern behveen 
Hainbusg and Vienna. It was considered that tlre irnpoundrnent of the river would 
have Ied tu the extiriction of 50% of a11 fish sgecies, tliat wate~. IeveI flucruations 
would have been reduced, that tire irnpIernerrtatiori of a management systern of 



conriected side branches wouId not be su~cessfuI,4~ and rlrat the cllange in surface 
and gsoundrvater regi~nes wouId have tlireatened the large vaIuabIe floodplai~~ 
forest (tvhiclr togethes wirh rlie Szigetkoz area I-epresents tlre most vaIuab1e 
riveri~~e wetIarid habitat in CenrraI Europe). It was also expected that a 
deterioration of rvatei- quality wonld increase the cost of water treatnrent after- 
extraction at bank fiIte~+ed weIIs. Faced with the potentiaI destruction of a major 
1ratura1 Irabitat, Aust rian citizen5 ceritred aruund NobeI Prize Iaur-eate Konrad 
Lorenz begari ari active campaign against the darn, which reached its cIirnax at tlre 
end of 1984 wlien tlie first forest clearings were about to start. 

Czechoslovakia ctimpiains und threatens cr dmages chim 

AIso around this t ime, the Gover~rrnerrt of Czechoslovakia fo1~1naIIy cornplainecl 
about the proposed Dam, asked for detaiIed irifonr-ration, and threatened to bring a 
damagés claim. On 27 Novernber 1984 the Ministry of Eoseig~i Affairs of the 
Czechoslovak SociaIiçl ReprrbIic complained tIiat conçtrrrction of the Hainburg 
hydroeIectric pIarrt- 

"is a unilatesa1 soiutiorr adopted by the Austrian pa19 tlrat wi I I  disrupt the 
accepted arrd srnooth ut iIisation of the Da~rube as proposed by the Danube 
Cornmittee. TIle conrpIetiori of the Hainburg pIant wiII aIso i-esuit in 
damages to tlre various construction mea~ur-es taken by [~zechosl~vakia] 
or1 the related sections of the Moiva and Danube rivers sirice I q57.''49 

Czechoçiovakia cornplained t hat constructiori would Iead to "significant arrd 
subçtarttial deterioration of the water rnartagernent regime' of the affected sect ions 
of tlre rivers Danube and Morva arrd the territory" of CzecI~osIovakia and "a 
sig~iificant decrease in rile water IeveIs of the two rive~s" wliicfr wouId damage 
Czechoslovak i~~tei-ests."CzechosIovakia also compIained that the Hainburg 
pIant- 

"wilI make it i~rlpossibIe for the CzechosIovak part) tu have a share in the 
utiIisatiori of tlre hydrodectric potentiaI on the coInrnon section of tI~e 
Danube. The decrease of tlie water- IeveI of the ~ a n u b e  at the rnoutlr of 

46 SucIr an approach had no1 pmven to bc successful in upstrem Austiian d a n  projects: see N 
Hary arrd H P NachlneheI (eds), E~osysle~ir Siudy AlteniNrIh (I989) (Uk~s~ste~nsiudie 
Donaustau AI~e~rruürth-Vednde~ungen durch das I3unaukraftwci.k AItenrvbrth)7 Üsterrcicliischc 
Akadernie der ~issenscliaffcii. Vei.iiffenrtichungen des #sierreichiscii& MaB-Pmgrarnrns, 
I~rnsbnrck. SimiIar lack of srIccess Irad occurrtd in the Upper Rhine Bai-rage systcrn: HC-M, vol 
4. (par! 1 ), annex 15 

49 ii~ide Prcrvo, 28 November 1384 (-'EcoIogicaI baIance is jeopardised. If the pcojcct is 
completed. Czechoslovakia wiII clairn darnages."), HR Annexes, vol 3: annex 50. 



the river Morva wiII disrupt ecoIogica1 condirions, wiII d a ~ ~ i a g e  the'weirs 
and bring about a signi ficant decrease in drinkirig watei- s ~ ~ p p I i e s . " ~ ~  

CzechosIovakia "derna~ided basic tecIi1iica1 data fro111 [Austria] necessary for f he 
assessrnent of the effects of the Hairiburg pIarrt and tire deveIopn~ent of forecasts 
for Ille frontier sections of the rivers Danube arrd Mbrva ori CzechosIovak 
t e r r i t ~ r y " . ~ ~  

FinaIly, CzecIiosIovakia warrred Austria that- 

"in case of the cornpIetion of the Hai~tburg pIarrt it wiII cIairr~ 
darnage~."~~ 

The Auslrian Caurf decision 

In 1984 IegaI plpceedings were brought before the Austrian court by opponeritç of 
tlie pr-oject, incIudi~ig the WorId W ide Fund for Nature-Austria, for a decIai-af ion 
that the co~rstructio~i authorisatio~i was iIIegaI. In JuIy 1986 the Austrian Court of 
Adminisf ration quashed the comtructiori author-isatiori.j4 TIiis in  -effect pur an end 
tu [Ire proposeci Hai~rburg dam. % 

The dom is repIc~ced by a nalional purk 

FoIIowing the judgernent of the Court and the tesrnirration of tlre Hainbur-g 
co~irract, pIa111sirrg began for a nariona1 park. If was concIuded that a national park 
and conservatio~i rreeds wouId excIude rI~e construction of a barrage between 
Vienna and the SIovak border. 

As iIlustrated by tlie foIiowing three exampIes, deveIopmcnfs in Gerrnarly over the 
past two decades relating to the sustainabIe developrnent of the resources provided 
by the Rhine, Dariube and Elbe rivers reflect an appruach supporting aIternarives 
to the development of river barrages. 

51  Ibid. 

j2 Ibid. 

53 Ibid. 

See, Erkennrnis des Vertvaltuiigsgerici~tshofe5 v a n  1.7. '1 985, Zien 84107lU37.5 



Cancelluiion of rhe Afeuburg~ieier and Gemershizim barrages in fhe Uyper. 
Rhine 

The last Geirnan bar~age in tlre Rhine (lffezliei~rr), which began to operate in 1977, 
is lucated at rkm 334. AII a~neridment to the Franco-German Treaiy of 1969 was 
signed i1-r 1975, stipriIarifig tlie construction of another barrage at Neuburgweier- 
{calIed Au-Neuburg) at rkm 353.85. The barrage was inrerrded to prevent riverbed 
esosion. Comprehensive mode1 invesrigations and field tests carried out bdween 
1975 and 1980 dernorrstrated that the additiorr of sedirnents was a suitabie 
aIte~.riative to maintain rlie stability of the riverbedi thus preventing downcurting 
and allowing navigati~rr.~~ By 198 1 pIanni11g ,of the proposecl Neuburgweier 
barrage had been substantiaIIy compieted, and the early plans for aiiother barrage 
at Gernei-slreim (rkrn 374.8) were ready. Instead of cqnlmencing construction of tlie 

, Neuburgweier barrage it was decided to compare various alternative approaclres on 
the basiç of a cost-benefit anaIysis arrd an environmental i~ripacf assessrnent (EIA). 
This inwstigatio~i Ied to a revision of rhe psior decision tu build the Neuburgweier 
barrage. A new arneild~nent to the 1969 Treaty was signed by Germany and France 
in 1982 sripulari~ig the addition of bed sedirnent duwnstrearn of Iffezlieirn rather 
rhari further barrage builiIdig. 

The cust-benefir arralysis and the EIA considered the foIIowing a1ternatives:jG 

(i) construction of tIre Au-Neuburg and Gemer-shein barrages plus 
sedime111 additiorr in the tailwater; 

(ii) co~rstruction of Au-Neubur-g pIus sediment addition in the taiIwater; , 

(iii) sedimerit addition in the tailwater of rfie existing Iffezlrei~rt barrage. / 

Tlie cost-benefit anaIysis co~lsidered aspects of navigatiorr, energy productiorr, 
flood protection and traffic (usirrg the new river crossing irr case of barrage 
building). But the prirnaiy objective was erosio~r controI. AIihough the alternat ives 
(iricluding barrage bui Iding) were faund to be sligfi? Iy more economical than the 
mere addition of sedi~rre~tt downstreani of Iffezheirn, it was concIrrded tlrat thc 
investments wouId rrot be justified given the availabiliry of Inore arîractiw 
potenrial eco~io~riic investrnents in  orher parts of FederaI waterways. 

I 

55 A detaiIed description of the approach i s  provided in HC-M, vol 4 (pan I), anrrtx 7. I 
55 Bundesmin isrer fur Verkelri; AbreiIung 0innenschiffahi-t und Wasserstrassen ( 198 I), 

Investigation of the questio~r of whether The riverbed erosio~r of rhe Upper Rhins below rhe 
IffeLhei~n barrage Fan be prevented by rhe addition of bedload, by constructi6n of further 
barrages, or by construction of giau~rd siIIs (Unrersuchungen zur Frage, ob die Sohlenerosin~r 
des Uberrheins r~nterhalb der Srauaufe lffezheirn durch Geschehiebezugabe, weitere Staus~r~fen 
oder GnrndschiveIleii vertri~idert werden kann), Final Repofl, Bonn. Ocrober 1981. 



TIie EIA 111ai1rIy cornpared the impact areas which wouId Irave beeri used for 
co~tstruction arrd grave1 ~nirririg in tlre floodpIai11 (incIuding the suppIy to be used 
for sediment addition) and the impacted river reaclres. TIie foIIowing parameters 
were assessed: 

Protected areas, wetland for-estç, fauria, agriculture, forestry, impacts on 
Iaridscape, grouridwater, surface water hydroIogy and quality, cIirnatic 
cIiangeç, and recreation. 

The cornparison berneen the threa projecf alternatives cIearIy favoured sediment 
addition beIow the Iffezheim, witliout aIry fu~?her ba~qsage buiIding (option iii, 
above). This option was found to have the Ieast negative envirorrmerita1 impact. 

A fourth aIter-rrative, the construction of ground siIIs cornbined with armouring of 
the riverbed, Iiad ke11 assessed earIier arrd ruled out on tlie grourid tliat it waç 
incornpatibIe witli safe navigation. Afrer 18 yearç of operation the continuous 
addition of sediment has proved to be a sustairrabIe soIutiori to rnodern 1-iver 
rnariagemerrt . 

COIR bining J70~d yrorec 1 ion and res#ora!ion ofwetiand habirars: the 
fnieg~aced (Upl>er) R Rhine Jovdpk~ipz fl 

The Treaty of Versailles of 19i$ gra~rted a11 water rights alofig the Upper Rliifie to 
France. As a consequence, a systern of I O  barrages was buiIt i r i  tlre period tu 
1977,5g and ari area of 130 square kilometres was dyked out, Le., 60% of the 
active fIoodpIain was excludeci frorn inundationç. TIie effect was to  Iead to a 
çignificanr deteriorarion of the existing IeveI of flood protection and to cause 
sexlere damage to wet Iarrd forests and habitats. 

To sestore the previous flood securiiy (correspondirrg to a 200-year- flood eve~rt irr 
the  region of Ma~rnlrei~ri-Ludwigshafen), an amendment to the Ger~nan-French 
Treaty of 1959 was signed irr 1982,S3 stiplr Iating the construction of detention 
reservoirs on both sides of the main channe1 with a tocal storage volume of 212 
miIIion cubic rnetres. The pIanrred meaçures mairiIy compsised technicaI structures 

57 Sources: ( 1 M i n ~ ~ e r i u r n  fur UmrveIt  ade en: ~ i i n t e m b e r ~  ( 1 9941, "Ralrme~rko~izept des Landes 
zur Umsermng des Intcgrieiten Rhein-P~-og~-arnrns.- (in German), Series '-Iniegrienes Rhein- 
Prograiirm": No. 1 1, 13 pp; (2) Minisierium f i r  Umirreit Baden-Württernberg (1994). 
"Grundsatzpapier-Auenschurz und Arienrcnatr~rierung" (in German): Series -'Materialien zum 
Intergrierten Rheinprogramm". No. 4 6 1  pp 

39 '.Verei~rbaiung zrI hderung und Erggnzung der Zusatzvereinbarung vom 16. JuIi 1975 zum 
Verti-ag von1 04. JuIi 1969 wischen der Bundesrepublik DeutschImd und der fmzCisischen 
RepubIik über den Ausbau des Hrei~is zwisclren KehIIStrassbr~i-g und 
Neuburg~eierLaulerburg': sigrcd orr 06.12.1982. 



which wouId aIIow peak volumes of major flood waters be stored foi- ternporaiy 
per-iods. . 

. - 

EarIy experience with the operation of the detention reservoirs evidenced the 
negative impact on wetIand ecology of such rneasures. Existing Gerrnan nature 
corrservatiorr Iaws as weII as 11ew Iy i~~troduced EI A require~nerits i ~ r  Gerrnariy in 
the 1980s neceçsitated a re-evalnation 8f the en~isa~ed flood protection çysterri. 
Thus, in 1988 an "Integrated Rliirie Pi-ograrnme" flRP) $vas created in the state of 
Baden-Wiimernberg with the intention of cornbining flood protection with a 
sustainable restoration of wetlarrd ecosyste~ns. 

The ecologica1 objectives of tlre IRP resuIt in cei-iairr coi~sti-airrts or1 flood 
protection n-~easures, incIuding: 

- floodi~ig of tlre detention reservoirs should not Iast too 1o11g arid inay 
iior exceed a IeveI of 2.5 n~etres (previous technical plans envisaged 
flood stages up to 9 rndres); 

- çtag~ra~it waters are ge1iera1Iy to be avoided; and 

- during rhe vegeratio~i period the detenrion reçervoirs sIiouId be 
aIIowed to experierrce reguIar inundatio~rs accor-ding to the discharge 
regime of the _Mine ("ecoIogical inundations"), to ensure typical 
fluctuations of surface and groundwater Ievels. 

In view of tiiese ~+equiremenrs die detention reçe~.voirs couId not be operated as 
planned. New calculat ions resr~lted in 1 3 instead of only 5 detention reservairs to 
provide tlie çaIrre IeveI of flood security as existed in pre-darri coriditions. III 
addit ion to the altered operatiorra1 pIans foi- tlre detention reservoirs, detailed plais 

/ were eIabarated in the programme for the preservation of existing wetIand habitats 
arid for the restor-at iori of Iiabitats iii the floodpIai~i whicir ilad beeii dyked out. This 
indudes rdocation of dyke systems, changes in forest management to deveIop 
natural -1etIa11d forests, appropriate use of agricuItura1 areas (such as nreadows 
instead of fieIds). TIie cost of the IRP in Baden-Württernberg was estin~ated to be 
DM 700 miIIion. 

Developmenf of& River Elbe in Germany Mri~houf barrage systems 

Tlie EIbe is the second Iargest river in Gerrnany afiei- the Rhine. With its source in 
the Czech Re~>ulrlic it used ,to forrn ilre border on long reaches between East and 
West Germany r1rrti1 1990. For- tIiis r-easori barrage construction in Gerrnany was 
restricted to a si~rgie structure at CeestacIr, near the rixler's ~nouth at the North Sea. 
Afte~. the reunification of Ger~naiiy, tlre construction of a series of barrages waç 
considered by the Federal Ministry of Transport to irnprove navigation. 

5 

However, an economic anaIysis pruved that the crists of fi111 regdarion wouId far 
outweiglr the benefits. TI~erefore barrage buiIding as a ge1iera1 soIut ion for tlre 



Elbe River was cancelled, and traditional river training inethods are favoured, 
iticluding the construction of groynes. Tlie .target of the river traitiing is to increase 
the navigationaI low-flow water level from 1.4 to 1.6 metres. Presently the 
construction of only one barrage in the Elbe i t  the Ciiy of Magdeburg is being 
considererl, operat ing as a tempofary strrrcture whicli worild impound a certai ri 

river i-eac11 during Io\v-fiow condif ions onIy. 

In 1994 a coniprehensive research Irrogramme was. established to investigate the 
sustainabIe \vater resources developme~rt of tlre Elbe. The approarh incIrrdes the 
tributaries as weII as inipacts of Iarid use on the rivei- ecosystern biir conceritrates 
on impacrs-of river training inerhods. Sustainable developmerit of the Elbe River 
wi I I  have to resiilr in management strategies w1-r ich incIude restoration of wetiand 
habiracs, flood protection, suslainable land use iii the floodplain, riverbed stability, 
navigation, restoration of fluvial habitats, and pollution conti'ol. 

(7 )  FRANCE: THE CANCELLATION OF THE SERRE DE LA FARE DAM ON THE 
LO~RE RIVER 

Background 

The Loire River lias k e n  the subject of a river training prqrarnrne since 1952; 
with the corrsrruction of a first dam i ~ r  1956 (at Grangent). In Ocrober 1970 the 
Goveriirnent proposed a comprehensivc progranr~ne of dam-building to prorecr the 
middIe Loire saI1ey againsr flooding. In 1975 a work programme was approved 
a~rd  in 1979 a formai repo1-f was prepared at tlie request of the Governrnent on rhe 
integsated ~rlanagemenr of the Loire and ifs tributarieç.tO Four dams were planneci, 
i~rcIuding the Serre de 13 Fare dam. In 1983 tlie Governrnent instirrited rhe 
Etablissernent Prrblic D'Aménagement de Ia L ~ i r e  ef de Ses Affluents (EPALA). 
On 13 February I986 EPALA, the Government and the Loire Basin Water Agency 
çigned an agreement to carry out the Loire development programme. As !,re&lt 
also in 1986 local opponents of tlie project created a "Loire Vivante" (Living 
Loire) Committee, which was based at Le Puy-en-Velay, near the proposed dam. 

The plunned Serve de la Fare dam 
b 

Tliis dam was planned on the Upper Loire upstream from Le-Puy-en-Velay. It was 
ii~tei~ded to serve three principal functions: to aIIeviate flood5 by redrrcing 100- 
year fIoods ar Brive-Charen'sac; fo snstain Iow waters to suppiy enough water to 
tlre Forez canal for irrigation; and to devdop tourism on the prop-d reservoir, 
iricIudir-rg fisheries and warer sports. The proposed ,s?~.ucture was 'a b a ~ ~ a g k  75 

60 J Chapon. --P~~oreciion et aménagement rntkgre dr1:Bassin de la Loiie". rappon a Monsieur le 
secretaire d'Eut chargé de I'Environrimenr, dkcernbre 1979. 



metres high, and it was expected tu cosr soine 557 miIIion Frerrcli fra~rcs.oI The 
dam was not intended to generate hydroeIectriciiy. 

An ~nLironmenta1 I~npact Statement (EIS) was psepared for the Serre de la Fare 
dam in 1388. TIie EIS was strongIy criticised on a range of grounds, incIudirrg the 
fact diat it did not incIude credible informarion on fish fauna, did not consider 
mitigation measures on the impacts of flora and fauna, and it faiIed to consider the 
impacts on the landscape or on hydrobiology. Environmental groups and citizens 
opposed to the dam were particularly conceriied 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. 

Loire Vivante commenced a series of IegaL actions to challerrge pIari1ri1rg and 
construction arrthorisationç. These led ro the eventual cance1Iation of the dam. On 
15 Deceniber 1990 the project's opponents were granted a jrrdge~rierit agxinst an 
administrative aarhoriçation decIaring transferable a11 properties necessary for the 
construction. Orr 7 ~ e b r h a r ~  199 1 appIicants were succeççfu1 in ubtaining a 
jndgement from the Tribunal Adminisrratif of CIermont Ferrand ca~rceIIing rhe 
"décIaration d'utilité pubrique" adopred for the darn p ~ + o j e c t . ~ ~  And .by a 
judgement of 28 March f99! the Tr-ibrrnal Administratif decIared unIawfrrl and 
cancelled a declaration tliat land necessary to construct Serre de Ia Fare couId be 
subject to a compulsory purchase order. 

The dam is cancelled 

On 3 1 July 1991 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 
e n ~ i r o n m e n t . ~ ~  On 4 January 1994 the new Government confirmed the 
ca~iceIIarion o f  the Serre de la Fare dam. 

61 EPALA, Objectifs et programme d'actions, 1989. 

G2 See p Gagnes, Note de jurisprudence, Revue juridique de I'environnment No  211991, pp 197- 
206. 

63 Se, Rapport de la Commission d'Enquête sur I'aiiiénageinent de la Loire, le maintien de son 
débit: la protection de son environnement, Journal Ufîiciel, 12 décembre 1992, at pp 87-9. 



APPENDIX 6 

THE HISTORY OF THE DISPUTE: 1989-1992 

1 . INTRODUCTION 

1. This Appendix deaIs in some further detail wifh the histoiy of the dispute 
bemeeri tlre parties i ~ r  the per-iod frorn May 1989 until the dive~sio~i of tlie Danube 
in October 1992. It does so in order to respand to points made in the Slovak 
Couriter-Mernorial. Tlie account here is srrppIernentary to the discussiorr in earlier 
Hungarian pIeadings. Specific concIusions are summarised in paragraph 1.48 of 
tlre Hurrgariarr RepIy. 

2. THE DISPUTE BREAKS OUT: MAY 1989 

2. III respo~rdi~~g to tfie Hungai-ian Me~noi-iaI's discussiorr of the çrrsperrsio~r of 
construction at Nagyrnaros, the SIovak Counter-Mernorial takes a faIse starîing 
point: 

"TIre Hrr~rgarian Me~rroriaI i~idicates thar a prime catalyst of the uniIatera1 
decisi011 of Hurigary 10 suspend work at Nagyniaros was the reIeaçe in 
MarcIr 1989 of the pr~lirniira~y report of a study conducred under tlre 
auspices of Eco1ogia"I 

It tlie~i distor?~ the foIIowi~ig eve~itç to construct a story according to whicli 
Hungay was detem~ined fo abandon the Project as early as May 1989, at the Iatesf 

' SC-M. para 5.05. This is rigi~ifioxiily diiïereiit fi-orn HM, para 1.74, i ~ i i i i l i  slatcs: -111 Iipli~ of 
iis >teII-documented concerns over the Iikely enviro~rinental impact of the Barrage System, a re- 
considerat~on of ~ h t  Project commenced.'' The same paragraph speaks of the roIe of ihe 
Aduisov Commilree of the Prime Minister as weIl as of the dispute between the Minister of 
Industn, and ihe President of flic Natio~raI PIanning Co~rirnittee, rvho Irave alsu sr11-veyed ttrc 
aIIernatives. The suInlnary of tlre Ecologia Report offered in SC-M, para 5.07 is aIso a 
distonion. II  quotes sugestiorrs wf~icli werc o~rly proposecl on the rissunrption that lhere \vas a 

accufirpii: "Giuen a decision tu yrocccd rvith the project" (HM, An~rexes, vol 5 {Part 1) 
annex 5 ai  p 59) What EcoIogia wouId have p ~ f c m d  - if that decision rvaç nor given - \+as set 
out in the preceding paragraph: "that iinpacts and alternati~es be expIored ihorouglriy bef01-e 
action is taken" 



when the Hardi Report $vas produced in Seprernber 1989: wl.riIe ~regotiating i ~ r  
bad faith3 about rnairitaining the OriginaI Pro& irr a rnodified for~n. 

3. Hungary has shown that rnrrch- rnore evidence than the f i ~ s t  EcoIogia 
Repor? was avaiIabIe by May 1989.4 The voIunre of scieirtific support for the 
decisiorr tu suspend is reflected irr tfie surnrnaries a11d bibliographies fonning pa~z 
of appendices and annexes to tlie Hungarian- pIeadi11gs.~ , 

4. The task that remains is to demanstrate that tlre facts and the docunrents 
referred tu by Slovakia point to a wIioIIy different conclrrsion tlrari the one it 
propounds. 

i 
S. Tiie position of Hrr~rga~y wit11 respect to thé everrts of 1989 is cIear arid 
consistent. In May 1989 the construction of ~agyna ios  was suçperided. III JuIy 
the p~+eparatioris for the cIoçure of tlre Danube at DnnakiI iti were interrupted in 
order to achieve cer-tai~~ scienti fic and engirieeri~rg investigations. TIrese were 
expected 'to give ançwers ro questions raised by rrurneruus dorneçtic and 
international bodies concerning tl~ose i~rrpacts of the Project, a~rd wlr ich had not 
beerr, or not satisfactoriIy been, irrvestigated in the past. Their purpose was Iro 
more nor Iesç rfia11 to reach a scientifrcaIIy sound concIusion, i ~ i  agreerne~rt with 
co~rrpeterit CzechosIovak bodies, about necessary rnitigation measures. The 
principles of reçporisibIe governrnent required tI~at such measul-es be taken to 
avoid the very real risks of serious envirorr~nental ,harnr whiclr the operation of 
either çector of tlie ~roject thriatend. 

1 

S. i:i : .TIrè urgency of these steps, was ;reinforckd 1 by ; ~rrouiiting public pressure oIr 
the government to Ieme behind the practice of socialism in-  which eco~iornicaIIy as 
we1l.a: e~rvironinentaIIy ha~jnful Iarge-scale :investmeiitç :were i~nposed from; above 
by Cornmunist Pa19  Ieaders and execured by statk' autiiorities witlrout any 
pa~.ticipation of the scienrific cornrnuniiy or tlre public affected by the 
coh&q~énceS of those d&isiorrs.6'.-. . >: , ~ I " T  .!; a *  !' I .  ., . . ' '  ' n  : 

' . Y . .  - ;1  ,:: , , .. - : - - . . :.qi ;,id;::,* :1 .,< ; ., , 1 ,  - , , . , . .. . ,  . . ' 1 

2 SC-M: para 5.29. 

See HR, paragmphs 1.87- 1.89, 1.91. 
:. 

' . - " SC, :-~!~fi?iiai;bf Specia1ia 'oeinibks" (ki~:A~~rnc'!ires, iol'3! anrrei 15) a~rd biblibgraphi& at the 
" . -End . of cfiaple;s 'iii the ~~ci&r$?c!~~rriüoji+ and'~~ic?f$>, kibi~i<b~ as GcII as':thé HAS 1394 

"~rinoiiited'~ef:~-en'ccs~Ito sci,gntifik ~ t u d i k s  re12i@ to ' i l ie .G~0~,  ~rbjkc!, a copy cf ;%;hich haç 
--,be& puiofi, kji iv.*th Ijl&cbufi, , , .' ..! .*, :-: . * l , 2  : , , . -  ., . 

I .  .. . . - ,  . .. . - - .  . a  . , n  ;, - 1 , .  : ,.!.! ,,:,, . : .: , 1 1  . . : . , '  . . 
. -J Vavroukk . describes i ~ i  conncction- with CzethosIovakia yhat Hungarians. also wan~ed to 

-.. ieave behind: ::The tutalitai-1a11 poIiricaI sys~ern ,.and c<ntraIIy pIanned wmmand economy were 
. . I ,-r inter d i a . - . ~ h e  inheient enernies of tire environmeni, even though, aî people. cornmunisis 
: > .  :;probabIy prefer cIem- air .or water. Horvevcr; in.Ihe hands,of the Centra1 'Camnriitee Iiad bcen 
, rmncenti-ated ai1 thrce governing porveis - lepislaiive. execulive and judicial. It iCasaquite cIear 

that rvithout deep pdit~cal, cconomic social. and other clia~rges the popuIace couId not hope for 



5. The SIovak i~~terpr-etation of the 13 May 1989 Govern~nent decision is 
inco~~iect. Co~itrary to its plain mea~ri~rg, tlie SIovak ~érnor ia l  suggests tl-rat the 
Governrnent decision ... 

"was i ~ i  effect a .request to Parliame~~t tu approve tlie élimination of 
Nagyrnaros from the P~ojecr.''~ 

It says this because tlie decisi011 ... 

"proposeci tliat Parliament aIso authorise rhe -Gover~r~-r-reIit not to fulfil itç 
duties as defined i ~ r  October 1988 with relation ta the conti~iuatiori of the 
i11vestmerrt."8 

7. This sirnpIy I-~reant tliat the Goverriment shouId be reIieved from the 
obIigatiori to continue construction witlrout adequate environmenta1 impact 
assessrnent and ecorrornic analysis. TIre Government was faced with a dilern~rra 
whether to continue or suspe~rd co~rstirrction at Nagyrnaros, in order- tu give it time 
to determine u~ranswered questions about the Pr-oject's impacts and pote~rtial 
benefits 011 a suIid basis. The i~iterrtion was that this be done i r i  agreement with 
Czeclroslovakia, if necessary by an appropriate arnerrdrnent of the 1977 T~-eaty.~ 

any impioveirrenis of c1rvironmenta1 qualiry." I VavrouSek. "Eiruiro~irnentaI Management 111 

CzcchosIovakia and Succession Srates", (1 394) 14 Env Itnyocf Assessrrreni 105. 

SC-M, paix ci. IO. , . . , . - 

SC-M. para 5 09. . , 1 . j . . .  .. a 

Th& fol~or~inéquotai~;iii froni the Govenimeni resoIntion of 13 May 1989 (HM, Annexes, voI 4, 
uriicx 147) refuIes a numher of eniphatic SIovak daims: Sce SC-M. para 5.1 1 lvhich assefls 
rhat "[tlhere \vas ~rottri~rg in  ttic ResoIution of If May that jnd~caied ... tfrat the alternalive of 

: . I : . sgspending. .wark ;.pending : further investigatio~rs .,!vas .being considered." ~Co~npare the 
, ; . ~ ~ ~ . o l ~ ~ 1 ~ 1 1 , : . ~  , . 5., . . .- . , - .  - ., - ,  . . ?  , 

.. , - - . ,  .. >;, 

"Proceeding from Ihe i-espo~rsibilities u~idertaken by the President of tlic Government 
, bcfqrc ParIiament, ihe CounciI of Minisqers has - on tire basis of ihe proposa1 of !lie 

m .  

affëcied Ministcrs conccrncd and taking int* consideraiion the supgesiions of the Ad 
: ' 'HOC Co~n~nitlee of thc Hr~iigariarr Academ? of Sc~enws; the Advisov Body of the 

CounciI of Ministei~, and the Public Cnrnniiitee tu Sr~pcrvise rhe Invesinrent 
cxarnind the possibiliiies for oidering a refere~rdurn rcgnrdiig rhe GabEikovo- 

- 'Nagyrnaros investment. In ieIarion to this, it has cxarnined the consequeirces of the 
construction of1the"N;igymnias pi-ojat ris weII as the consequences of ilrc eventual 
sioppi~rg of such consrruction ... It orders the Ministcrs concemed to conirnission 
fuithei- s~udies In 01-der fo place tlic CounciI of Minis~ers in a position ivhere it can 
make lueIl-founded suggestions 10 the Par1 ~arne~ri.. . Deadl ine: for The curiipleiio~i of 
tfrese i~rv~ligations: 3 1 JuIy 1989." 

- ,:-. The referencc iii ihc fiist seIrtcIrce io "responsibiIiries undertaken by the President of 
b the Governmeirt before, Parlia~ncirf' confirms :HM, para 3.70, describing Prime 

Miiiister Nt~neth's specclr to ParIianent on 8 March 1989, pro~nising ru avoid 
irreveisibIe seps. SC-M. para 5.1 1 fIr Z 1 is iherefore withour subsr;irrce. The text 
aIso reveak thar rhe 13 May 1383 decisio~r \vas based' on a carefuI - aIbeil 
prel iminay - interdepartmental consultatio~r cleai-l y rcfu~ing cg.. SC-M. para 10.50 



8. This di Iernma was, at the earIiest possibIe moment, cornrnu~~icated to the 
CzeclrosIovak Prin~c Mi~rister- or1 24 May 1989. AItI~ougIr "no agreed record of 
tliis meeting was rnade",1° ~rorhing about the exchange couId have Ied to tlie 
conclusion that ... 

"tlre fifit tirne CxchosIovakia received an iridicatioa of the aIIeged 
reaso~rç for Hungary's 13 May decision wai wlreri it received two 
docun~ents fro~n Hu~igary at f he 25 Jurre rneetirig of PIenipotsnt iari,es."I ' 

This is si1np1y not the case.12 Accor-ding to the interna1 rnerno signed by Prime 
Mi~iister Né~rrerh after inforinirrg Prime Minister Adamec about rlre domestic 
poIitica1 developn~ents and tlre state of the ecorrorny oIr 24 May 1989. 

"[File reveaIed those factors wIiicIi were considered by the Hungarian 
Governrncnt wlrerr iriaki~rg the decision about tlre suspension of 
constructioi~ at Nagy~r~aros. He e~nplrasised onr intention that a tlromugh 
irivesrigarion of thc risks, situations of peril and coricerils tliar have arisen 
be considered as a common fask since we decided on the i1ivest1-11e1it 
joi~rtIy, and our resporisibiIities are joint as weiI." 

Co~rirade Adamec thariked hi171 for the- frarik irifo~.~riarion, adding that betweerr 
fsiends arrd ~reighbours openrress musr prevail, everr if so~rreti~rres it is not 
comforîabIe. I 3 

Accordi~~g tu the memo Ada~nec added that: 

"tlrey are ready to irivestigak with us, or if IrecessaIy with tlre 
participation of a third party, either the iiew1y emesged or earIier 
underestirnated risks tbat have aroused our con~er~ i s . " '~  

9. Urrfor-turtateIy, the terrns according to which Czechoslovakia propoçed ro 
i~ivestigate thwe concemç jointIy did not iridicate a çincere desire for substa~itive 
discussions: 

"Havi~~g transIated and strrdied the rnatèria~s, the CzecIiosIovak 
Plenipoterrtiary pruposed over ihe phone to Cornrade Udvardi, SpeciaI 

X~oi-diIlg tu which "al1 objeclir~c appraisal of any problems of Nagyrnaros \vas 
carefuIIy avoided". 

HC-M, para 4. IO, fn 9. 

I SC-M. para 5.14. 

l 2  01re ~wndeis  how SIomkia could be confident that 1Ire tryo Prime M ~ n ~ g e r s  did not discuss the 
reasons for the suspe~ision ar Iheir 24 May 1989 ~rreeting, if rhey could not find an agrecd 
record. 

I 3  HR: PrIrnexes, voI j. annex 57. 

I 3  Ibid. 



Govern~nent Com~i~issioner of the Government of the Hungai-ian PcopIe's 
RepubIic on 7 J ~ l y  1959 that the Czechoslovak Party recornmended thc 
experts' negoriatiomï 10 be heId an July I I a d  12 in order ro ~reef  rhe 
rwo-l~laizrh deadlrne of rhe unilc~teraI teniporary su.rpension of the 
corrstructiori of the Nagyrnar-os Bari-age."15 

Suggeçti~ig five days for. reviewi~ig the SIovak scientific arguments when they stiII 
had to be delivesed, transIated and checked rnanifested an intention to avoid 
meaningful negotiations. It paved the way for a Iiar-dening CzecIiosIovak position, 
whicli in tum Ied tto tfie thr-eat of uriiIatei.aI action unIess the  Project was completed 
in its entisery according ro tlie Origi~iaI Plan.'" 

I O. ~ h e  biIatera1 expert riegotiatio~is fi11nIIy took place on  17 - 19 JuIy 1989 
and confirmed the grave differences bemeen the two sides with regard to the 
expected impacts. The onIy material provideci by CzechosIovakia was a brief 
docurnerit devoti~rg 6 pages to such diverse topics as ecoIogicaI impacts, water 
quaIity, sewage rrearInent, drinking wakr, tectonics, soiIs, ground water table, 
modes of energy productiorr, It offered rieitIrer a bibliograpliy rior specifrc 
reference to materials supporting the brief statements. I 7  In Iiglrt of tltis outcorne' 
and file Prirne Mirristeria1 negotiations IieId on 20 Jury 1989 (at which the parties 
had agreed to further scienti fic i~ivesti~at  ions'g), it was r-easonabie for tlre 
Hnngasian Govern~?enr to decide tu interrupt preparations for the filjing of the 
Hru50v i-eservoir, wlrich was ide~itified at those expert negoriations as one of the 
major sources of risk. 

I I .  According to the interna1 memo of the Hurigarian Prime Minister- 
desci-ibirrg the meeting witlr Prirne Minister Adamec: 

"We Irave aIso ti-a~rsrnirted our suggestions to Comrade Adaniec in 
writing. We joint ly cornmissioned die cornpeterrt oi-gans of the two 
courrrrieç to conti~iue the fact-fi~iding and evaluatiw work, and agreed to 
meet before the r ~ i d  of October to forrnuIate OUI: positions on a ~ r ~ o s e  
objective basis and in a more precise way, taking, i~rto accourt the 

I 3  Positio~r of CzecIiosIauakia 011 1nateriaIs preparcd for- the CouiiciI of Mirristers of the Ilringarian 
People's Kepublic on rhe decision of IemporariIy stopping yorb on IIrc Nagymxos Barrage, 
HM: An~rescs. WI 4, anIrex 167 at 395 (eniphais added) 

I I i  This Irrwe ivru; ubviously conIraq to Prime Minister Adamec's intentions: which are ignored in 
the SC-M. 

I 7  Position of  CzechosIomkia o ~ i  1natciia1s pirpared fol- tlie CouiiciI of Milrisiers of the Hr~ngarian 
PeopIe's RepubIic 011 ttrc decision of ternporar11y stoppi~rg rvork un rhe Nagymaros Barrage, 
HM: An~rcxes, vol 4: anncx 167 al 396-401 . 

I s  See the major differences of positions reffected in adde~rda arid annexes attaclied 10 tlic rcpoizs 
of  rvorking groups panicipating at tire 17 - 19 July 1959 ~neeti~rg: SM, h r n e s  65. 

I Q  See Report of M Né~netlr, 24 JuIy 1989: HR. &inexes. voI 3. anncx 58. 



scientific resuIts to be produced by that time as weII as the standpoint of 
the Hungarian Parliament tu be forrnnIated in SepteInber. TIre 
CzecI-rosIovak side took note of the state~nent of our Government chat we 
exte~~d + tlie suspension of the wcirks ain~ed at the completion of f he 
Barrage systern unri1 3 1 O~tobcr 1 989".20 . 

12. . - TII~  agreement. ta further studies is reflected irr tfie fact tlrat scientific 
experts met in Iafe Sepfember to discuss impacts of fi1 Iirrg tlie Du~iakiIit i-Hru5ov 
re -serv~i r .~ '  Slovakia believes tlrat the outco~rre of tliat meeting was ... 

"a fuiidainenta~ disagseeInhtit between the parties over whether eiiohgIi 
!vas. k~iown about possibIe ecological effects to proceed with the 
Project.'QZ 1 .  

13. Hungary thorrght tfrat rrot e1roug1i was krro.rv~i, and the inconclusive 
inveçtigatio~is pursued after that date by Czechoslovakia and SIovakia, incIuding 
the frequent Iy rne~rtio~red but riever preçentéd PHARE research confinned this 
approach. 

14. TI-re position of the Parties in the Autumn of 1969 is described in the 
p ~ v i o u s  pleadingi. On 25 Octuber- 1989 Psi~rre Minister Adamec refused tu 
arne~rd the 1977 Treary, to suspend construction at Dunakiliti or  to conclude an 
additiona1 agreement an environmental issues.23 

zo Ibid. SC-M; para 3.21 States that: , 

'"if the CzechosIovak Prime Minister did not repeat the officia1 CzechosIov~ 
- pwitio~r ... 1-cielecting HungaryTs suspension of work a1 Wagyrnaros.. this couId no1 

niagically transform Ihe avo\vedIy uniIatcrn1 suspcnsio~i of x o r k  at Nagrnaros into 
-an agi-eed one. Czechvslovakia's prolest 9 s  formaIIy on record.'' 

This is-conrradicted b; rie Verneth rnernorarrdu~n. SirniI~ly SC-M, 1~a-a 5 19 wfricIr aIlcged 
rhat : . .  

"[TIIre su-caIIed extension of  the Nagymaros suspension IO 3 1 Uciober and the nerv 
decisio~i. to suspe~rd rvork at Du~rakiIiti Ivere not arnong the matters propnsed by 

i 
H u n g q  for discussion at Ihe meering." 

~ I s o  contradicted is SC-M, para 5.49: 
1 

"Nor one-of tlrcse acts: staifi~ig wittr the suspe~rsioh of rvork al Nagymaros on 13 , 
May 1989, rvas-agreed to by CzechosIo~akia. Each.one of these acts rilas laken by 
Hungary without prior consultaIion wiIh CzechosIavakia, Iet done agreement, and,- 
hence.'rvas taken uniIaIeraIly in vidation of iIrc 1977 Treaty." 

As to the June nreeting rhis is simply untrue. lhere luas, at the level of the Prime Ministers, 
prior consr~l~ation and a degree of understanding amounring Io acquiescence 



Id III Iig11t of the faiIrrre to reacll agree~rre~it tire Huirgarian Governnre~rt orr 27 
October adopted ari iiitei-naI resoIu Lion suggest i~rg tllat tlre Parliament adopt a 
decisip11 oIr aba~rdo~rment of works ar Nagymaros; tlre Par-Iiainen tary resulution 
was to cal1 on the Go~~ern~rrent to reach agreeme~rt with CzechosIo\rakia to tlre 
same effect.14 

1 7. On rI~e aftenroon of 30 October, tiie Hungarian Govern~rient i~rfor~ned the 
CzeclrosIgvak ambassador about tlris dec i s io~r .~~  

18. Later on the. same day7 CzecIrosIovakia made a new offer. AItIrougIr 
prese~~ted as a mere repetition of Prime M inister Adanrec's staternents filade 011 26 
October 1989 - which it was not - the offer Irad severaI novel aspects: acceprance 

t " of a postpo~rerne~~t (aItHougIr rrot an outright abandonme~it) of the construction at 
Nagyrnaros, and the concIusio~r of a "separate agreeme~~t" which wrouId Ii~nit or 
excIude peak operation but wouId inc1ude the co~rstrrrctiori of the Nagymaros 
Barrage according to tlie ti~rtetable set forih in the. 1983 Protocol. The Nore 
Y d a l e  r-eiter-ated fiat i ~ r  the absence of agreement CzecIrosIovakia "wiII be forced 
to commence a provisiona1, su  bsritrrte project o~r the territory of the CzecIrosIovak 
SociaIist R e p ~ b I i c " . ~ ~  

1 

19. Because of ifs timing, that offer couId 110t be Jra~inclIed into the 
ParIiament's discr~ssiort IreId or3 3 1 October, whicll was based orr the report of the 
~over~r rn in t  submitted fo it, reflectirlg tlre vieys adopted on 27 ~ c r o b e r  1989. TIie 
Par1 iame~it oIr 3 1 October passed a resolution ... 

"taki~ig Ilote of tire resuIts outIined in the report of the Council of 
Miiriste~s o n  the ii~quiries condrrcied duri11g tire srispe~ision of work at 
Nagymasos to rr~rcover- i~rternat ional IegaI, economic, ecoIogicaI, and 
technica1 coIrsequences and the inferences drawn tIierefro11-r."~~ 

The ResoIufion authosised the CounciI of Mi11isteI-s to irritiate negotiations witfi 
rhe CzechosIovak Par-îy as to the amendment of rI~e 1977 Treaty. 

20. The i-iungaria~i Gover~rrne~rt catne to the conclusion on rhe basis of a great 
number of docurnents2"l~at no fu~ther co~rstrrrction shouId take pIace ar 
Nagyrnaros ai-~d at DunakiI if i (aItIrougIr it s!ronId continue i ~ i  cvrrnectiori witli 

24 HM: A~incxcs, vol 4. annex 150 

*' HC-M, para 2.44 

26 HM. hinexcs. vol 4, annex 28. 

2' HM: .4nnc..;cs: YOI 4, axrnex I .i I . 

I8 See S u n i r n a ~  R e v ~ c r ~ ,  of CeiTairi Srudies; 1-IR, Anneses. i.01 3: airnex IO. For ccontl~nic issues 
set Ecunvmic AnaIysis of [lie GariCikniw-Nagymaroç Barmge ~Ssiem, HR, vu1 2. Appeiidix 4 



Gabtikovo) until an agreeme~rt couId be I-eached 011 tlre arnend~rrent of tlre 1977 . 
Tseaiy to address the most ~riessirrg enrriron~neriraI coIrcerIis. 

2 1. The Hardi Repo~f, one of several irundred irrter1ra1 documents pr-odrrced i ~ r  
1989, is placed at tlre centre of SIovakiars search for H~r~rgary's i~~teririoris, a i~d  
interpreted as sett i~ig out "a b1irepr.int ... whiclr \vas f a i ~ h  fulIy f01Iowed"~~ 

22. The Report does  rot warra~rt sucli sigriificance. Hungary uffered i t  rnerely 
to shed light on what influeiitial and cornpetent independerit experrs tlrouglrt about 
tire Barrage Syste~n at the tilne,jO acknowledging tlrat it was produced 011 a 
vo1unrary basis, with substantia1 NGO participation. It ha4 nothinç to do with the 
officia1 Governrnerital posi tiori. 1 t \vas Irever preserited to CzeclrosIovakia as 
r-eflecti~rg the Hurigarian Governme~rt's poçitio11.~~ TIre views expsessed in the 
Hardi Repoi? are those of tlre au f~urs  alid not [Ire Hungariari Goverrirnerrt. In the 
same way, tlre SIovak Union of Nature and Landçcape Psotectoss' letter of 24 May 
1989 addressecl to the Hungariari Government cor11d not be interpi-eted as 
expressirig tire position of the CzecI~osIovak Gove~.~inrent:;~ 

"Despi te tlre fact tliat tlre,co~rstriictiori of tlie Nagy~nar-os water-works Irad 
rieve~theIesç con~menceci we adhere to the view that taking the long term 
perspective it is riot onIy more saving froy the ecological and .the 
eco~ro~rr ic point of view, but aIso more forwasd ' Iookirrg from the poli ticai 
point of view to abarido~r tlre corrstrrrctio~r of t he -  Nau~nasos  
Hydsoelecrric Power PIant."33 

3. COMMUNICATION BETWEEN T H E  PARTIES AFTER THE SUSPENSION 

23. Fru~n the srrspensiorr of Nagy~rrar-os orrivards, Hrrngary was alway s willirrg 
to negoriate witll Czechoslovakia ru seach a mümaI1y agiped ~ettIernenr.3~ Ir is 

29 SC-M: para 5.29. 

30 The 1-Iard~ Repofl is reretred 10 in FIM. para 3 95. immediatel>, afrer rhe WWF Report (tvhrch 
gets ~iiucli Iess atierrrion irr the SIwab plead~ngs) tu iIIu>trate that. d ~ f i r r r r t  independent hud1e5 
carne to >1n11lai çoncIus~ons conceinIny the e n u ~ r o n ~ n e n ~ a I , r i ~ l s  uf-ihe Bar rage Sysiern 

31 SC-@ para 3.:3 siares rliar SIovahia has nut seen the Kcpvrt befort. SC-M. para 7.10 
specuIates ~ h a r  it \vas produced for "i~r~el.nal" purposer;: wi1hout actualIy clairning Ihar i r  \vas 
commissionrd by tlie Govcrii~nciit. 

32 At tlie lime of rr~riting the Hardi Regclri CMEA i "les in rorce did no1 incorporate daniages for 
non-pei-fo~iirance of o conrritclunl obIigation. The nrahirnum sanction aniounted to 8% of tlre 
goods I I O ~  deIir~ei-ed: regardIess of the actuat business 1oss~suffe1-ed because of the non-delive~y. 
TIrere 1wu no cornpulsop ai-biriation enuisaged on an inte~çttrle IcveI. rherefore the soIe niethod 
of dispute settIcment rvas bv agreenient of the parties. : 

j3 HM. Anncxcs, vol 4. arrircx 166. 

1-IGM: para 2.27. 



.sif~ipIy riot truc that Hrrngary argueci in ils Mernoria1 "frorn tlie prernise that 
riegot iations behveen the two Treaîy parties to resoIve rI~e dispute began onIy after 
tlie new Goverir~nents were foi-~ned in bath cou~~tiies" i11 1990.35 III fact, between 

. the decision to susper~d the coristruction in May 1989 a~rd the proposa1 to a ~ n e ~ i d  
, -- fie 1977 Ti-eaty in Octaber 1989 no fewer t11a1r f ive meetings took pIace at prime 

. . - - - -,ministeriaI or depury prime ~niriistesial leveI, rogerher widi tiiree meetings of 
experts.3S TIlese were accotrrpa~iied by a fr11.ther meeting at state 
secreta~ylministeriaI IeveI in 3anua1y 1 990.37 

24. Nor is it rsue that ~~egotiatioris at the intergover111aenta1 IeveI were 
"terrninated by Hungary in its Prime Minister's letter of I O  Jariuaiy and 6 March 
1 990".j8 III  that letter tlre Hungasian Prime M i ~ r  ister yroposed tlie co~~irne~icernent 
of a joint envisonmental study to examine the effects of the DunakiIiti reservoir 
and the Gabcikova sectos anci concluded t h a ~  This study Inay Iead tu the 
arnendrnent of the 1977 Treaty.jg Thus, the Hungariari decisions a~ id  actions did 
not produce "faits accomplis in violatio~i of tire 1977 Treaty", as Slovakia 
asserts.*~ They repsesented efforts of the Hungariari Govei.irrnent to achieve a 
joinrIy accepted assessrnent of tlie envirorr~-~-re~rtaI impacts of the Project and to 
corne to a murually ag~eed solr~tion of the psobleins. Oit the contrary, as is IIUW 

known, preparations were as ea1.1~ as Novernber 1989 underway for a 
CxchosIovakfai~ accanrp/i, t hc i~npIeme~itarion of Variant C. 

25 .  For Slovakia, aII tIiis rnear~t that Hrrngary "had succeeded in postponi~ig the 
damming of tiré Dariube for. thsee succeçsi\~e year-s, during whicl~ time 1-10 riew 
çcie~itific studies" had been u~ider-takerr.~' III fact, a number of studies ivese 
preyared in 1989 and Taken together, they established that serious 
environnre~~tal risks wouId have heen i11voIved i r i  peak power uperatio~r . These 

SC-M. para 5.54. The SIotak Counlei-Mcnioi~al adds 111 flic same paiagiaph that ' - K u ~ r g ~ ' s  
prernise 1s baffliiig and incorrect". 

HM. paras 3.78-3 93. HC-M, para 2.28. 

SC-M: paras i 55,  5.61 

HM, AIIIICX~S, iJol 4: annes 32 On 6 Mai-cl1 1990 tlie Prime Mirrisrer 1-cpealed Iiis cal1 for 
coInInon scieni i iÏc inve~igatioiis and i.cquesIcd the suspension (if rr4o1-k also on CzechosIovak 
territory (HM. Arncxcs. voI 4. annex 3 5 ) .  In his response tIic Czcclioslovak Prime Mi~ristcr 
ind irecr Iy 1-efus~d aay sciciitific i~rvestigation; he merel y ag1-eed tu takc up negotia~ions rvitli a 
view to the pr~tti~rg i~rro opciation of the GabEikovo secror by 1991 (HM. Annexes, vol 4. alinex 
153). 

SC-M, para 5 - 5 5  

3 1 Hungar~ii~r studies ~ e i p  prepared in 1989 alid 43 In thc foIIowing yearr: I-IM, para 2.37. 



I 
coiiceriis have been confii-ined by subsequent re~ea&h.~' In tliese ciicurnstances 
Hungary was justified in assessing tlie situation as one of truc scie~itific 
u~rce~?ainry, in which contirruatio~i of the construction would Iiave defied tiie 
principIe of reçponsible gover~~arice.. 

2G. At t Ire sanie time, CzecIioslovakia conrini~ed its efforrs to i111p1ement 
Variant C. Press repoi?s a~riiorr~-rced as earIy as Noriernber 1989 that 
CzecIiosIovakia was niarking orrt a Iiew right-bank d i m  on SIovak te~~ritory.'~ 

27. TIie period h m  the errd of 1989 to the beginrrirrg of 1990 was 
cliaracterised in bot11 corr~rtI-ies by fu~idamental poIit icaI clranges. The transitiorr 
from an autlroi-itarian 10 a dernocr-at ic politicaI systern based upon pubIic 
participatiort, accountability and ti-arispasency in decisio~i-rnaking diverted the 
attention of the two corr~!tries from the dispute for- soire ~nonths. Howevei-, the Irew 
Hungariarr Govei.~inienr took a clear- stand witli regard to tlre Project fi.0n.r the 
begirrnirig. TIie first freeIy eIected Govcrnmeirt decrared that the GabCi kovo- 
Nagy~naros Project was a n~istake aiid- initiated negotiations to rernedy the 
sitrratio~; arid to sliare the damages witli CzecIioslo~akia.~~ 

. 25. In spite of some cornmelit to tlie contrary,3G Czeclioslovakia did not take 
the same starrd, imisti~rg on the unaIter-ed coiitiiiuation of the Pi-oject wir1.r 
urispeci fi& and separate "ecologicaI guarantees". Notliing seerned to have 
changed. Slovakia expresses this i ~ r  the  foIIorving way: 

"...it is i~nportant to observe tliar tlre changes in tlre Gove~.n~rrents of both 
countries had Iittie material effect or1 the 1991 negotiatiuns or 011' t+& 

developmnit of r11e dispute. CzechosIovakia rnaintai~red tlre same 
position regarding the GM Project b a h  befoie and after the cha~~ge in its 
Government ...'q7 

SIovakia ignores the magnitude of poiitica1 change in the per-iod between 1 988 and 
1991, It inay Iiave been true tfiat tliis change did not affect tlie approach of 
Czechosfovakia during the negotiatiorrs; it ce~-iainIy affected tl-rat of Hringafy. 

43 Sc, HM. paras 5 3 0-5.103; KC-M, pal-as 1.42-1 171; HR: Aiineses. vu1 3,  annex IO. 

34 HG-M. para 2.93. Sec HR, para 2 -21 

46 Prcs~denl Have1 calId tlie PI-ojecr a --totaiitariair, gigo~naniac nionurnent rrUhicI~ is agaiirst 
naturc-': HC-M. Inrroduction: gara 16. 

47 SC-M. para 3.56. 



29. SIovakia faiis to co~npai-e tlie naturc of cliange in the two countries. WitIi 
regard to Hungary, the poIiticaI changes appeared as a gradua1 process, wlrile i r i  

CzechosIovakia a more or Iesz abrupt change in regirne look place. The process 
started in Hungaiy as earIy as 1988, with the dis111issa1 of the Co~nrnunrst Party's 
leader Jinos Kadai- in May and the  desiparion of the reformer MikIbs Né~netir as 
Pr~rne M1111ster- r r i  Nove~nber. Lrke d h e r  major events in the hiçtory of natio~is, 
rheçe changes did [lot take tlre shape of aIr uriinterrupted, cont inuous process. This 
pi-ocess was shay-ied by tlre sti-ugg1e of variorrs poIiticaI forces, including those of 
the opposirion. Ir is unreaiist ic to expecr co111p1eteIy consistent behaviour on rhe 
part of transit ional regimes suc11 as the Németh G o ~ e r n m e n t . ~ ~  Ne~e~?IreIess, the 
decision 011 tlre susperisiorr of woik on the Nagyrnarw sectur in May 1989 - Le., 
before the elections - 1.epresented tlie reaI turning poirit ~ I I  Hurrgarian poIicy, norv 
taking into account the env ironmental conceins wliich were beirlg prrblicly and 
PI-ivateIy expresseci and relinqui.rhing rhe oid prg Irne. This is why, after the 
first free eIections, the changes in the Hungarian Goveniment Iiad Iiit Ie rnateiial 
affect 011 die Hurrgarian positio~r. 

30. ~ a v  i~rg deplored Hu~igaria~r behaviour for ifs allegedly i~iconsiste~it poIicy, 
SIovakia criticises it for wliat seernç to be a corisiste~rt policy. It suggests tliat 
si~ice its decision o ~ i  rite çuspe~~sion of woi-k, Hungary has been puwning a 
urr i fateral, unco~npromising, rigid policy .49 Hungary has aIseady 1.espo1ided to this 
a l l ega t io~ i .~~  It is intesesting to Ilote tlrat at tlre sarne time SIovakia findç the 
CzecIiosIovak u~r  i Iateral, r~~rcornprornisi~rg, rigid policy Iar~dable, although from the 
very I-iegi~rrring both tiie Prague arid tIre Bratislava Governments thseate~red - and 
Iater implemented - Variant C. In a surprisi~rgly fiank ad111 issio~r, SIovakia stated, 
regardi~ig the Hu~rgarian policy, the foiIowi~rg: 

"But Irer-e aIi obstacle existed for- Hungary: fur ~zechos~ovakia Iiad nrade 
it plain that it was not prepared to abandon the G/N Project a~rd Irad 
~nentio~red tliat it 1-1-rigIrt be forced to seek a provisiona1 solution if 
Hungary pérsisted in its course in vioIarion of rhe 1977 T r p a ~ . " ~ '  

5. THE INITIAL DIFFERENCE AS TU THIRD PARTY MVOLVEMENT 

3 1 .  Hurigary co~rtinued to seek a solutiorr of the dispute by furthes çcientific 
reséarch. Hrr~rga~y corisidered it wise "to set up joint expert groupç arid joi~rtly 
chose non-pa1-iisa11 experts in osder to assist decision-~naki~rg':" iri the resoIut ion of 

48 SFE SC-M' pals 3.55: siotc 89. 

49 See esp SC-M. paras 5 62. 5.65. 

j0 HM: paras 3.74-3.186: HC-M, paras 1.01-2.106. 

" SC-M, 5 63 



the dispute.s2 At the same tirne CzechosIovakia appIied fur a PHARE frr1-rd gi-à~X ' - 
in  October 1990 ro finance a pi-ograInme orr "Surf ce Wate~. and Ground Watkf - 

Mode1 of Danubian LowIand between BratisIava alid Kornarna", ad~nitt i~rg th?.. 
inadequacy of existi~ig research and infort~iation. The original aim of Slie' 
programme was tu examine tlre envisonnie~ital consequencrs of the hydropower 
sclre~ne i ~ i  tlre GabCikovo sectoi.j3 . According to the  appl icatiori, aIr iriter- rat ionaI 
team wouId rvork as an "independent" group but it wor11d act undei- rhe auspices-of 
the Corne11 ius U~~iversity in BI-at i s i a ~ a . ~ ~  A fier having subn~itted tl~is appIicat ion 
to BrrrsseIs, CzecIrosIoi~akia i~iviteci Hungary to participate in the pr-ograrn~ne.~~ 

32. Hungary refused to participate for two reasons: first, because it tI~ougIrt 
that the expe~f grorrp couId 1101 work i~idepende~rt Iy of SIovak authorit ies, and, 
secu~rd, because it was 1101 i~~rerested n~erely in f i~~d ing  an answer to the question 
of'how to çoIve sorrre of the technica1-environmental problems, to be generated by 
trie Iiydroporwr scheme.j6 The issue foi Hungav was rvhefher the operatiori of th&:. 
Project would have Irar~nfr~I eculogicaI effects and whar rhe consequences might 5 . 
- wlierher in rerms of quantification or even terrninatiori of ttte Pr-oject.j7 

33. 011 tliese grorri~ds SIovakia arguai rhat Hungary had beeii irostile towaYds. 
the  involvernent of tire EC.58 But paiticipatirig i11 the PHARE programme wouId 
not have nleant the invol~emez~t of the EC ilseIf. The group wouId have consisted 
of SIovak, Hungarian and other indeperident, experts.5g Tliere waç rio p1'oviçion 
for EC irivoIve~r~erit in tlie r~çoIntion of the disputa.6a The PHARE scherne was a 

HM. para 3.1 13. 

The PHARE application itscIf rvns titIcd "Surface Water an-d Ground Walei Mode1 of Danubian 
Lorr-land betrvceir B~atislava and Komarno: EcoIogicaI ModcI of Wa1c1- Rcsources arrd 
Ma~rageinc~rt: -25 OcIober 1990 (HC-M. Annexes, vol 3? anne\- 48) I r  siressed that '-[rjhe 
strâtegic position of thc 'iitnj. Ostrov' region and fhe new Iarge hydroporuer scheme under 
compIction, izquirc n rfrorougfr aird co~rrplex study of a pope1 InrpacI assessnient mudel.-- 

HC-M' para 2-61 

The CzechosIor.ak invilarion to panicipntc iri tlie PHARE Programme lina htinded over ta 
Hungaiy on 26 Ocrober 1990 (HC-M, Annexes. vol 3: arr1ic.x 49; SM, arrnex 82). Accord~ng tu 
SIourikiri, CzccIroslouakia appIied foi- PHARE funds in October 1990 (SM: para 8.3 1). H u n g r y  
believes rhal the Czechoslovak appIication to tire PHARE Prciject was   na de befoi.~ the formal 
inviraiion 10 Hungav was issued. Hungary icqucstcd tIiis iiifoi-~nntioii fram the PHARE &ce 
in Rrussels, but luas told ii \ira? confide~itial. 

" A  pemaneiit upti~nizrilion and nianagement mode1 is to be deveIoped by this prqject": see 
HC-M. para 2.63. 

I 

HM. para 3. I 13; HC-M: paras 2.39-2.63. 
1 

SM, paras 4.63:4 68,4.69. 

HC-M, para 2.62 

H G M ,  para 2.53. 



funding sche~~re  and nothing Inore. Hungaiy Iras never been inforn-ied about the 
ourcome of the sesealch. 

34. In fact, the idea of EC invoIve~nent had been raised fiist by Hungaiy. III 
Deceinber- 1990 the Hur-rgarian PI-irne Miriister agreed witlr arr EC Comrriissiorrer 
tlrat experts of the Conrmunity would assist the mie countries in the resolr~tiorr of 
theii disprrte. Tlie Prime Miriister in for~ned 11% couirterpa~? concernirig rlie 
ag~-eerire~~t, but tlre CzeclrosIova k P~+i~rre Minister did 11ot cake up the 

35. ln clle rneanrime, begi~rning in 1989 Hunga~y bega11 to pick up indications 
abour Czechoslovak intenr ions ta implernei~t Variant C. In Septembei- 1390 
Hungary F r n e d  about a pseIiminary Iist of seven "alternatives", inclirdiirg the o n e  
urhich uras Iater to becoine Varia~rt C.S2 Soine rnu~~ths  foIIo~vi~rg, i r r  Jailuaiy 199 1,  
tlie SIovak Govein~rrent app~aved fu~tker progress in the construction of Varianr 
C.63 Ar a bilateral meeting in February SIovak experts confiuned this It 
lias sr1 bsequent Iy ri-a~rspired tliat thmugl-rout this period tlie iriipIeme~-rtation of 
Variant C was r+~eIl ~ n d e r w a y . ~ ~  

6. UNBUCCESSFUL 1NTERGOV ERNMENTAL NEGOTIATIONS IN 1 99 1 

56. Tlie first thi.ei Ir igl-r-IeveI i~-rtergover.rr~-r~e~~tal ~regot iat ions look pIace i r i  
199 1 .G6 Hungasy attempted to co~~vincé  Czechoslovakia that the ecological iisks 
of the operatio11 of tlre Pr-oject woi~ld be very Irigh and proposed the  te^-niination of 
tfre 1977 Treary by munraI consent. Hungary was ready to compensate 
CzechosIovak ia for its I o ~ s e s . ~ ~  CzechosIovakia was UIIW i1Ii11g to co~~sider  tl-r is 
pl-opoçaI: ins~eatI, it srressed i ts ai111 of cont inrring constrrrct ion work according to 

t 1  HL-h.I.pnra2.65. 

t2 HM, paix 3.113. 

63 HL-M. para 2.96. 

G4 I3M. para 3.122. 

G5 See HR. paras 2.18-2.43. 

UIi HM. paras 3.121-j 145 

57 1-IM. paias 3 125-3 133 SIovakia asscds that tlic Hu~lgilriit~i Mc~noriaI conlradicts ~ I i c  draft 
agi-cciiie~it 011 tlre suspeirsion of  tvorb tvhich  \vas hnnded #ver at the meeting and annexed IO ihe 
McmoriaI (SC-MVI: para 5.731. This is iiot !lue. Bottr tlie I-iungaïian Memuria1 aiid the reIaled 
A~iiicx ~-cFci. tu the sa1rre Ilr~ng: air agi-eement to suspend consirr~ction holh iviihrn and nriiside 
the fi-anieir~oi L of t h e  Voieci. i e.: incIndi~rg ihc constructiu~r of Val-in111 C aird the cvc1itua1 
resiora~icin of Ihe Nagyrnaros siic (HM. Aii~rexes. vol 4. FinIres 48). Tfrere 1s 110 ivay of 
inierpreling the same an~iexed dixfi tu suggcsr tlint Hu~rgaiy adiiiilteci as  cal-IF as May 1989 nlr 
inieniion IO abandon Ille Nagyinaros sccloi- coiiipIetcly. The Néiiiettr Guverriiiie~~i suspe~rdcd 
work at thar time rnerely bccause it sarv tfre ecological risks of rhe operatio~r of the PI-oject aiid 
wanied Io conduct funher scieniific invcstigrrtions. 



rIIe ol-iginaI pianç. Hangary proposed at Ieast to suspend tlre corrstrrrctio~~ u1rii1 [Ire 
e~rd of 1993, in order tu provide enough time for experts to undef-take joint 
research tu asçess rIIe ecoIogica1 i~-~rpacts of the Project . Czecl-rosIovakia refused 
this proposa1 as w I I ,  saying tl~at "Huhgary had prodlrced Iro scieriti fic evidence to 
establisb the rreed for suc11 a suspen~ion" .~  SIovakia Iras described i n  irç 
Mernoria1 tlre Hu~rgaria~r ~r-ratei-iaIs subrni ffed as "science fiction".@ 

37. According to SIovakia, a t  the first meeti~rg Hu~lgary offered riothing new to 
Czecl~uslovakia, because a previouç, ApriI 1 39 1 ReçoIut ion of the ParIiarne~it Iiad 
t ied the hairds of tlre Hr~ngarian G ~ v e r n r n e n t . ~ ~  The ResoIution of Parlianrenr 
ernpowered tlre Goverarne~rt to commerice intergovernmenta1 ~~egoriations with 
Czechoç!ovakia in order ro reach a11 agr-ee~r-renl oIr tlre termination of the 1977 
Treaty71 . III connection with the thil-d meering SIovakia agairr cornpIairred about 
the nariow mandate of tlre Hnngarian Govei.nri1ent.7~ T I I ~  hands of the 
Govkrnrnerjt weIe not tied tiy the ResoIuiion, because srich resolutionç prbvide 
only guidelines and do not Irave rlie force of Iarv. TIrus tlie Government was by no 
means a victim of a Parliamei~t's narrow-minded poIicy. At the çaIrie t i~ne tlie 
CzecIiosIoi~ak Gover~inre~~t 11ad a free Ira~rd to refuse any proposa1 OII joint reseasch 
recornmended by Hungary and anytl-~ing else whiclr ~iiiglit Iead ro tlie abarido~rrrtent 
of the Project. Whatever Hu~rga~y did drrriiig the,coming mo~rths, Czechosiovakia 
waç deter~ni~~ed to put the GabEikovo sector urriIateraIIy i~-rto 0pe1-ation by 1992 at 
.the latest. TIiis has now bee~r confirmecl by interna1 SIovak 

35. Hungary Iearned of the CzechosIovak decision to co~-rçt~.uct va;-iarrt C. 
before Ille ResoIution of rlre Pa1.1iamerit was passed a~rd hefie the first meeting of 
rire two de~e~atiorrs was 11eId.~~ Fuitirermore, Czechosiovakia announced during 

SM. para 4.68. 

" SM, pars 4.68. 

SC-M. para 5.7 1. The ResoIuIion xiraç pasçed on 16 April i991 (sec HM. para 3.121) 

The PurI~tirnent naturaIIy could no! detcrini~ic llrc ouFome of tliosc ~rcgotintions. h y  
aiiicndmeirt uf tire 1977 Tiraty i~r11d Iraue been the resr11r of the investigations IO he èonipIered 
during the suspension of consirucrion prior io Septernber 1933 rlris \vas an aIterlrat1ve 
proposa1 formally handed io rhe C~echoslovak Fait? In ApriI 1991 (HM, Annexes, voI 4. aiiIrcx 
48). Thc CzcclimIovak Pa@ may have suhsequent1~~ approved  iris proposal, thus tlie 
ParIiarnent did not order the fi~ral ccssatioii of work. but found --necessa. rhe continual 
suspension of w r k s  ainied at tlre U O I I I ~ I F ~ ~ O I I  of 11rc bxiag sysIc13r" (HM. A~incxes. voI 4. 
annex 154, at 3 68) 

72 SC- M. para 3-87. 

'3 Sm HR, paras 2.18-2.43. 

74 See e.g.: Lerter from MikIhs Kii-il?, Head of- Sert-ctai-iat of tlic Hu~rgiirian Minisrcr Without 
PonfoIio: to Ivan 1,cxa Head of Secreiaiiai uf the Presideirt of the SIuuak RepubIlc. 25 Marcli 
199I(HM: An~~cscs. i.01 4, annex 4-51: inquiiing about rlie implerrrentation of Variaiit C 







tl~ar its ~+eadi~-rg is correct. TIie means by wl~ich "the test operatiorr of the 
Gabf ikoiro pa~i" was ro be carried out, at that time, was the conrplet ion of Variant 
C. 

44. In a frri-tlrer corn~nri~-ricatiotr behveen the hvo çrates, Czechoslorrakia 
repeatedly rejected tlre Hurrgariarr request for suspension. TIiis brought the 
Hungarian Par l ia~~~ent  ro itç Resolutiorr i1-r Marc11 1992. The Parliament, on tlre 
grounds tlrar tlie co~rtir~ued coristrr~ct ion and operation of the Project would resul t 
in serious ecoIogicaI and economic damage, and that CzechosIovakia had decided 
unilatei-aIIy to divert the Danube, autl-rprised the Govern~rient to nrn~inate the 1977 
Treaty.@ Accordingly, again after furtliei- higlr IeveI cominunicat ion aimed at 
fi1rdi11g a 111utua1ly acceptable compso~nise~~ .  the Gover~~rnent terminated the 1977 
Treaîy in May 1992."' By this tirne implementation of Variant C was vi~?riaIIy 
cornpiete. 

7. FURTHER DIFFERENCES OVER EC MVOLVEMENT 

45. Aç poi~lted out a b o ~ e ? ~  Hungary was the f i ~ s r  to raise tlie possibiliiy of EC 
i~~volvernent in tfie resoIution of rI~e dispute. Afte1- tire urisuccessful negoliations 
Hungaiy turned again to tlre Europea~r Co~n~nuniry, requesting the assisrarice of the 
o~+gariisat io11.9~ In response, the EC decIared itç {vil Ii~rgness to assist the rwo 
Parties in the resoIution of the  dispute and i ~ r  forrned then1 of its seadiness to chair a 
t~+iIaterai Corn~nittee of expei-ts under the co~rditiori tl~at, arnong others, "eadi  
Governnrent would not take aI-ry steps, wlrile the Cornmittee iç at wor-k, wlrich 
would psejudice possibIe actioris tu be undertaken ..."94 

46. The constructio~~ of Variant C was a direct breatl~ of that EC condition. 
TIre SIovak Mernorial failcd to refer to this co11ditio1-r. The SIovak Counter- 
Mernorial, unable to ignore it, seeks to [nodi@ its rneaning. SIovakia quotes aIr 
ApsiI 1492 Ietrer of tlre Czechoslovak Prime Ministes, wliich said' that "[tll~e 
Gover~~rnent of the CSFR.. .is intesested i ~ i  the ci-eatio~r of [the triIare1-aI] 
Commitfee witlruut gi.econditionç".Y5 Hungary i~iterpreted this  i r i  the  foIIowing 

SC-M, paia 3.95. 

HM, parti 3 157. 

HM. para 3.161. 

Kkt. para 3.155 

See 1-IR. paras 2.36-2.98. 

HM, para 3.156 

HM, para 3.138. 

SC-&{, para 5.98. 



way: "The woi-ds 'ru if Irout pi-eco~rdit ions' rnearit tlrat Czeclios!ovakia rvouId no1 
co111pIy eithe1- with the Hrrngarian or the EC  condition^".^^ SIovakia caIIs the - 
Hungaria~i i~rterpi-etatiorr of the Ietrer- "i~rco~riprehensible'~ and "cIearIy 
I ~ O I I S ~ I I S ~ " . ~ ~  

47. I I I  fact, botIr tlie Hungarian Government and the EC Commission talked 
about the sarne tliing: Iror p~vceeding with the construction of Variant C. Hungary 
was perfectIy wi1Ii11g to waive its condition, provided the EC co~rditio~rs were 
co~npIied with. CzechosIovakia wuuld compIy with neither. NevertIreIess, 
SIovakia asserts that "CzechosIovakia was bofh willing and abIe to rneet tliis EC 
c o ~ ~ d i f  ion".P"s evidence, SIovakia I-efers to a dr-aft joint Iener to tIie European 
Co~~rrnuriities prepared by CzechosIovakia whicll incruded the faIIowing stakment: 

"The resr11ts of the assessrnent of the Cornmittee as suc11 wiiI nof I~ave any 
impact on the amendinent or ter~ni~rat ion of obIigatioris ariçirig from the 
1977 Treaty 

Having studied the texf, Hungay came to tlre conclusion t11at wliatever tlie 
trilacera1 Cornrnittee r-ecorn~nended to tlle partieh with regard ro the environmental 
impacts of the Psoject, CzechosIovakia would accept only orle outcorne of tlre 
investigations: the cornrne~rcernerlt of the operatio11 of the GabCikovo-Nagymaroç 
Barrage Sysce~n. Io0 

48. At the same tirne CzechoçIovakia triéd to crèate the impression that it was 
ready to enter irito subçta~~tive negotiations with Hungary and to accept the 
involvement of the Eui-opean Co~nrnrrrrily. ~ l o v a k i a  refers to -a rnyste~+iorrs Vienrra 
meeting in May 1492, "the first trilateral taIks that wer-e convened, Iiuf nor heid, iri 
Vie~rrta", evea tlrouglt "the M o  sides were yery dose  fo reaclrirrg ari 
agreernent".'0' Irr fact, tire EC a~~~basçadoi-s to Budapest and Prague suggested 
Iioldi~~g a ~neet irlg in V ien~~a.  However, ~ z e c h o s l o v a k i a  again refused the 
suspe~~sion of aIry work on Variant C. Hirngary "did not faiI to attend ttie 

96 HM, pal-a 3.160. The ~ungaiian condition \vas that '~zechos~o~akia  sliouId suspe~id a11 
constrr~ctiorr x o r k .  

97 SC-M, para 3 98 

98 SGM, para 5. IOO. 

YY ~ r a n  joint Iet~er to the Vice-Preridc~it of ~ I I C  EC ~o~rriiiissioii Fia~is hdriesscii. Arrached Io tlic 
Lerler t o m  ihe CzcchosIavak Pr~nic M11rister to tlic ~ u h ~ a r - i a n  Prime Minisler; SM, Anncs 
10%. 

IU0 TIius tliere \\--as ~ io  i-cason to sip l  the drafr Ietier, even though i~ said ihat CzechosIowkia 
'-rrndenrikcs, as a gcstii1.c of good rviII: not to dani the riverbecl on iis rei.iitoy befoie Uctober 
31: 1992 ..." TIrc qucst~oii rr-as not rvlie~r tfie aclual di~ersion irrould occur but rvhethes rvork on 
Varia111 C would coiitiiiue. The CzechusIovak Ielter made no concession rvhaisoever on ~his 
yoInt. 

IO1 SM. para. 4.86 (c~nyliasis ndded). 



rneeti~ig', as SIovakia suggests;Io2 because of the disagi-eerne~rt no such meeting 
was ever "convened" in Vienna.Io3 . 

43. Hurrgai-y aIsu twice proposed bi-i~rgirig F e  whoIe dispute before the 
,intesnationaI Corrrt i11 August 1992. Io4  InitiaIIy the proposa1 received no ansxver. 
For- a second t i~ne, i r i  Augr~st 1992, CzecIioslovakia rejected the proposai. "It was 
passi bIy tllrougii poIiteness that ~CzeclrosIovakia] did   rot categoi-ise Hungary's 
new tactic as deIi ber-ateIy diIatoiy", States tlie SIovak M e r ~ r o r i a l , ~ ~ ~  taking into 
accoirnt the fact that "tirne has become an exrre111eIy important factor". IU6 It i~ 110 

coiricidence that by this tirne the putti~ig into operation of the first phase of Variant 
C was immi~rent. 

8. THE FINAL STAGE: DIVERSION OF THE DANUBE 

50. 111 the Autumn of 1992 work on Variant C was accelerated. According to 
press repor-ts, about two tlrousarrd peopIe W ~ I P  worki~~g i r i  tlre ar-ea day arrd night, 
in three shifts, with five hundsed trucks deIivering stones and grave1 for the cIosu1.e 
of tlie i - i ~ e i - . ' ~ ~  Tlius, as a Iast afternpt, Hrr~rga~y agreed to tlie serîing up of a 
triIatera1 Commiiîee, even if Czechoslovakia did not suspend w r k  on Variant C. 
The first rriIatera1 meeting look pIace in BrusseIs on 2 1-22 October 1942. TI-re 
parties decided to set rrp a triIater-al Cornmiiiee a~id deter~r-ri~-red its zna~rdate. The 
~rext day, 23 October; tire diversiori corn~nenced. 'OX 

5 1 .  The EC convened a high Ievel triIateraI rneeti~rg sonle days afier the 
diversion. The Parties reached a g r e e ~ ~ ~ e n t  on some aspects of tlie dispure and 
sigrred Agreed Mi~~utes. This stated, inter alia, that ... 

"a11 works oii Variant C...wiII be stopped at a date specified by the EC 
Co~~~mission ... [CzechoçIovakia] unde1.takes to glrarantee to ~nai~~tairr the 
whole [not Iess than 95%j traditional quantiiy of water into the whole old 

' O 2  SC-M. para 5.109. 

' O 3  EIC-M-pal-iis2.71-2.72. 

Io4  HC-M. paras 2.84-2.85. 

'O5 SM, para 4.87. 

IO6 Letter from CzechosIcivak Prime MinisIer J Slris!q to HungaiMrr Prime Mininer J ArraII: 7 
Ociober 1992: HM. Anneses. vol 4: a ~ i ~ i e x  99. 

'O7 HM, para 3.182. 

]O8 HM:para3.186. 



Danube river-bed ... a ~ i d  to refrairi fsom operating the [GabC-ikovo] powei- 
plant.. ."log 

Neither the firçt nos d ~ e  second obI igatio~r waç ever o b s e r ~ e d . ~  Io SIovakia nuw 
argues t11at "the cornmitment ... was inte~~tied to relate to a veIy sliort pei-iod", i.e.,, 
foi- tIri-ee days only, arid that "this issue was rendered irrelevant sho~.tIy 
afierwards".I I I  SIovakia does riot expIairr the reasons for the unusuaIIy short Iife- 
span of the Agreed Minutes, neither in its Mernoria1 nor in its Cou~itei--Meinorial. 
I I I  fact, over- the fol Iowing years. a rnere 20% of the arigina1 warer discharge was 
let into the old riverbed, and rhe p1an1ied corrstructio~r of Variant C was 
accomplished by 1994. 

'O9 K~rorvn as tlie '.h~rdon Agrccmc~rt" (HM, A~incxcs. voi 3: annex 31). 95% water discharge 
appeai-ed as a footnote in the Agreenie~rt. 

I  Io Sce HC-M. paras 2.78-2.83. 

I l 1  SM, pai-as 4.99.4.102. 
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