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Introduction 

The discussions on the G/N Project l a s t  already some 15 
years,  decisions, positions of Academy, sessions of "ad hoc 

commissions were taken one after anather, "independent" experts 

and f areign "prof essorsn explained their positions, 

"environmentalists" have given the tone, international cuunsels 

are preparing the case in the Hague. 

The realization of the GIN Project fias got into the period 

of power change and changed i n t o  a Trujan h u r e  of p m r  change 

and government. It confimed its deçtiny. The measures against 

t he  G/N  Project  were based on imprudent opinions as in the past ,  

so in present political system. 
It is deplorable that no politician could be found in our 

country who would have expressed clear ly  a f te r  the power change 

t ha t  the utilization of artificial and without expert documents 

inflaming opinions aqainst the G/N Project helped or prepared the 
neceçsary change of power and system. 

The basic element detemined in world on modern environment 

that the  environment iç mustly economized with such a production 

of electric energy which uses naturally renewable supplies and 

energy sources could not be used. 

The political decisions - fram ignorance or intended 

disinformation - were taken with stressing historical lies 

' (Stalinist ideas, catastrophes e t c . ) .  The decisions were taken 

only after  defomed and ignorant unreal arguments of 

~environmentalistsn, forgetting international development and 

political interests. 

we know £rom history that evezy period had its small, but 
v e q  loud groups  repreoenting only own interests which frightened 
the public w i t h  faulty wcatastrophesm and obstructed development 

of sciences and society. Çomething simiiar was the last centuqy 

fight against railway and against construction of Lanchid (Chain 

bridge in Budapest). Since that time, the  Danube bridges are 
admired by the whole Europe. Sirnilarly, there was an apposition 

against the Danube regulation and Tisa-K8r~svology which is now 

counted as t he  second gain of homeland. ~egulation realized after 



I ideas of fstvdn szécsényi and according tu deçigns of Pal 
I vasarhely. eliminated carastrophic f lpods on the t e n i t o r y  of 
I almost half of country and eliminated also swamps spreadinq 
I 

malaria. It supported econornic develapmentof the whule land w i t h  

construction of fuundations in road and railway net, other l constructions and f o u d a t i o n  of base of s t i l l  not existing 

Nagyalfdld (Big Hungasian Plain) with 1 two millions hec-res of 

arable land of high value. 
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Some mass media dishonoured slso ~dn~arian water engineers . 
Such a hune - to a big surprise of foréign experts - reached a 

level, in some press articles,  something similar as the pursue 
I 

of witches in t he  Middle-Ages was as far  as ignorance and s t y l e  
I crudity is concerned. For. ex. an article "On the bottom or 
I throughu - 7.3.1994 in Népszabadçdg, Varga. ft iç pity, but no 
I 

K6nyves KalmSn waç found, who would have courage to say: "De 
I 

strigis quae non sunt, nulla questio fiatu /On witches which 

donst exist, no word should be said!/. 

Sarne facts and data: 

I 
Unreal uenvirunmentalistsfi of our  period attacked a lso  this 

I case. They stirnulated statements which influenced oEten artful 
I and not founded demands for environment of authorities. These 
I authorities then pass over front iers  of capacity with such unreal  
I 

demands. Such an ignorant interest is the  greatest enemy of 

environment because it is not able to classify tasks and 

Mass-media have almost never givdn possibility to real 
experts to say their opinion. From adticles, published from 
1.,1992 ta 7 . 4 . 1 9 9 3  were only 16, i - e .  3% pufiliçhed from real l 
experts or they w e r e  results of t h e i r  consultations. 12 

newspapers reftrsed tu publiçh the opening speech of the President l 
of the EIungarian Republic at the  General Assembly of the 

possibilities according to order of urgency. 

Hungarian hydralogical society in 1990. 1s it possible tu find 

a country calling itself democratic to do the same? 



of the G/N Project, then Statements and declarations published 

in mass-media have become already hiitorical facçs. This edition 
- .-. 

puts  opinions against reality, it discovers fu r the r  moral and 
expert contradictions, respectively relations of singular 

measures. The principle is: the participants of the discussions 

on the G/N Project  should be judged by their activities, 

statements and facts. Therefore a number of Hungarian experts 

living in Xungary and abruad considered for important and 

inevitable to publish t h i s  editien because, in their opinion. it 

is impossible that due to one-sided infunnation, the experts, 
feeling responsibility f a r  nation and damage increasing frum - 

irresponsibility, he silent. Voltaire said: it is obligation to 
silence defamation. The public has a constitu+ional righe tu h m  

the reality. 

To support the project has become in Hungary the defence of 
penal activities, In every such case, there must be a Eactual 

evidence of penal activity (corpus delicti) . In the case G/N, the 

only watemorks could be such an evidence. The apponents of t h e  

waterworks wuuld Iike jusr ru demoliski it, i .e. they want tu 
avoid to be detected {unveiled), because' the examination of 

operation could confirm thai the watsrwork is not corpus delicti, 
but corpus innocentiae, even the cunfimatian of a qaod work. The 

supporters of the system donrr fear at al1 reality and facts. 
This edition tries tu follow events, tu discover motives of 

decisions, to submit their consequences, ta look in special and 

scientific preparation of decisions, ta look for an answer on 
classical question whose interest it vas and whose interest it 
is now t ha t  we are here, that we look for a t r u th  at the ICJ. 
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The contributians in this edition are not unconditionally 
uniformly edited. There are some deviations in numbers with 
regard tu utilisation of different sources, there are deviations 

in econumic calculations, in cost estimations wirh regard tu 

different price levels and methads of calculations. There are no 

caordinated positions in many partially questions, nor i n  
evaluation of motives. Naturally, the style and tone of 



individual contributions is no= coordbna~ed. noe uniferm. 

The cmtent of contributions is( cornon in the fact Chat 

decisiuns taken since spring 19 8 4 [were lacking expert and 

scientif ic reasons . They qualif ied the lproblern of  the G/N Project 

as everyday's political problem, the$ did not courir. with any 

consequences of decisions. ~nformatidn of the public was done 

exclusively with voice of nenvironme'ntalists*, interested in 
maintaining the  hysteria around the d/N Project. Al1 t h i s  has 

directed to the fact that the public Aould not know al1 expert 
and scientific positions and standpointjs about the  D/N Project, 

1 
international practice and facts, it h ~ d  nar the opportunity tu 

evaluate econornic, ecologic and poiitical cunçequences of 

decisions. l 
The future m e n  taking decisions! should t h ink  over the I 

opinion of the former government ple)lipotentiary of the G/N 
I 

Project who knows well this ar t  if icially inflamated hysteria and 
1 

opinions and who stated: "the activists b o w  well how effectively 

prevent sornething, to demolish s m t h i n g ,  but they are very 
dangerous in situations demanding 

(Népszabadsag 4.5.1994) 

I 
who was informed that the  G/N ~ro i jec t  was a Stalinist 

giganromania which construction was a catCstrophe for environment 

responsible decisionsl' 

The aim of this edition is to t& in t h e  last minute to 
I 

persuade the respective responsible authorities that "expert 
I 

argumenrsN mentioned against the  G/N Pro j e c t  are not sustainable. 

and it was thus presented as a symbol of donner politicai system. 
it is difficult for a politician to lstate t h a t  there w e r e  

Tt i s  proved that there happened serious 

authorities in t h i s  case which took decisions and were advised 
I 

by bad advisors who qualified themselves as $$independent 
I 

expertsv, Some of these scientists were involved in çcience far 
l 

expert and ethic defects 

in administration of the Gfn Project since May 1989. With regard 
tu the fact that every party, old or new, stresses the importance l of expertness (expertise), thus - if stlatements were sincere - 
we can, hope that the expert opinion ani s&er reality will he 
applied inscead of ignorance. 

We know that it is not easy to step before the misled public 



distant from the given problem. 
Nor the speakers /informants of the public/ are in a goad 

position, because they should now present and inform about such 
expert positians w h i c h  w e r e  kept ç i l e n t  instead of dramatic 

statementç about a "muon countryu,  "supplies of dt inking water 

for  5 millions citizens", "danger of earthquakefi, "compensation 

of water for Szigetk6zn and oeher problems. 
It should not be forgatten t ha t  time and solid science will 

express standpoints to our activities. History has always swept 
dom al1  d e £  amation and ignorant decisions f orced out by a power 

authurities. 



WHITE BOOK. page 1 (the end of the bokk) 

Final ideasl 
The ac tua l  history of the G/N ~roject is the  sad consequence 

of activities cf dilettante ~expertdl~ and desk-of f icers .  The 
I 

following facts can be marginally outlined from the results. 

The deliberate by-pass of real (experts of t h i s  thematic 

graup, the l ack  of expert cornpetence of the most influencing l 
persons unfavourable tu the  G/N Project, speakers and desk- 

officers. It is pity tha t  they stood alko at he head of Hungarian 

Academy of Sciences (honour to some exkeptions) . May the former 

President of the ~cademy (Szentagothad) speak instead of us: 

"At the end of 1983, the ~ r e s i d e n c ~  of Academy in an 
1 unambiguous reselutian proposed ta c,ancel the G/N Proje~t.~' 
I Question: Frum where chis position goes out when some years 
I lasting research and examinations of ,conmissions opposed this 
I 

position? Answer: From opinions of those who supported the  eocene 
l programne, who argued against the ptoj,ect as f ollows : *The G/N 

Project iç an obstacle of eccene pmgrarn and contributes to 

disrupt  a good tuned coai minemf* 1 
The then President of the Academy Idid not realize t h a t  the 

I resistance against t h e  G I N  Praject hide egoistic branch Ieocene 
I 

programme) and not at al1 national int~restç. 
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a professurf, 
to put emphaçiç what he says againçt GJN Project the is not 

For foilaver of aur) vell -knuwn prof essor 

The target "ad hocw commissions have arisen one after 

another and the whole water management branch was excluded. A 

quite new Mscientificu notion was formeCi in aue countly, when a 

lawyer makes statements to the =conmi& questions, a doctar to 
legal  questions, a of 

fureign affairs tu the everybody makes 

state-ts tu that part which does not tu his profession. 

Neither press, nor mass-media this cornpetition 

of mis-leading campaign. They to express their 

opinion in the case of watemork, real experts. For ex. 

a wandering Arnerican chernist (LiptBk) entieled a prof essor, 



IMosonyi) , they name the second German laboratory engineer as the 

professor-head of a chair who makes statements against the water 

work (Dr-Bernhardt 1 to increase significance of what he said.  The 

mentioned doctor is neither professor, nor the head of a chair. 
The real is only his name! This is a press erhics of 1989! 

A t  the same tirne, if someone has expressed positive 

statements tu the project, they kept it secret that neither 

miçtakes nor misleading persons arise. Our vell-knuw 

acadernician of the Academy (Dr.Vajda1, the  Bead of technical 

dept. told vainly in 1989 that "the actnal deciçion on 

suspension. ..is much more mot iva tedpu l i t i ca l ly thanwi th  experts 

support ,  t h a t  "the suspension w i l l  coçt much more than 

c o r n p l e t i ~ n ' ~  etc. (En .p01.1989/9) . Those who took decisions, were 

not interested in opinions of experts, sc ient is ts ,  power 

engineers, electroengineers, but only in opinions of journalists 
and the father of theories about paper tiger. 

This method led to the fact  that many persons could only 

hardly distinguish che aims of these groups which did not need 

an ecolagical waterwork, south motor-way , 16gymSny bridge, 

motomay MO, EXPO, entreprise tu accumulator proceçsing, burning 

sites of dangerous elements, i.e, those infrastructure structures 
which proved tu be positive in the whole world. 

Al1 these elements, as well as individual decisions of 
persons were f a u l t y  if they thought that the consequence of their 

errors could be only a Hungarian interna1 matter. They did not 
Lake into account that their decisions had such physical- 

technical-economic legitimacy which were valid a l1  around the 

world-and these could not be subordinated tu personal, n o r  
politiral caprice. 

A t  international evaluation of government activities in 

connection w i t h  waterwork, the international rules of science 
and not national, ignorant green principles will be decisive. 

Page 3 

It would be goad not to forget it. 

Those who have taken decisions in the past, did not take 

into account a following instruction of Arthur Hailey "High 



I voltage" which cuncerns the ecodicratorship: 
I "What they cannot reach w i t h  a çober mind, arguments, they 

pur- obstacles tu it by pustponing and lies arousing an impression l 
of legitimacy". lrThey don't bather about the fac t s ,  ... they only 

walk their way,. .. and at last they 

1 If of a l1  cheir expert promises, only a half would be 
1 realized, those who will take decisions in f u t u r e ,  will no more 
I encitled by t he  citation of A.Hailey, even if it concerns them 

deçtroy al1 of us." " The 

as well. 

The laws of physics v i l 1  never be 

most we can do, is to inform the public, . . . .  that Our in te res ts  
i are  underrnined by devious union of rninorities fanatics and 

political ~ l i m b e r s ! ~  

suhordinated tu everyday's 



Extracts: 
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2.2. Ecological aspects of the G/N Pro jec t  

/ .  . . . /  
The S t a t e  C O U ~ C ~ ~  f o r  environment and n a t u r e  protection 

(OKTT) determined in 1982 to elaborate the study on ltImpacts O 

of the GJn project on errv i romnt .  This great work was elaborated 

by uçing documents and 96 studies of 17 institutions under 

coordination of Water management and design institution. Thus, 

the GJN prûject on the Danube became the firsr b i g  investment in 

Hungary which was evaluated by the  cornplex study on impacts on 

environment. 

This study has been criticized positively and negatively 

several times since 1985. It is na tura l  in t h e  case of each new 

task. But it is unusual and unnatural t h a t  the opposers of the 

investment did  not take into account the existence of this study. 

In the çame manner, they ignored, in 1 9 8 9 ,  the elaborated opinion 

of independent experts IEnvironment Evaluation of the G I N  River 

Barrage Syçtern - Bechtel Environmental, USA, San  Francisco) which 

in detail evaluated the awaited impacts of the project on 
environment and it evaluated alço the Hungarian study. 

Naturally, with dependence of new viewpoints of national and 
foreign experts evaluations, it was necessary to adapt the 

or ig ina l  G/N Project. Some par t s  had to be reevaluated and 

redone, but at synthetising the resulrs, there was no such 

problem which would demand the change of basic so lu t i on  or its 
rejection, On the basis of test effects, their results and 

awaited impacts, the reevaluation and adaptation of the 1977 
Treaty began. It happened at the beginning nitb the ~lovaks. 

The characteristics of this extended and extraordinary work will 

be deçcribed on some examples, as well as our steps for  finding 

a solution till the suspension of workç, 

page 2 - 6 
1. It is necessary to elaborate the  changes for groundwater 

balance at Szigetkdz! It is necessary to look for such solution 

which will not only compensate the awaited damages ensuing £ r o m  



2 .  It is necessary to decide the propoktion- of peak operation on 
1 

the basis of joint aptirnalization af hydrologie, eculogic, energy 
and navigation v ieqo in t s .  l 

actual situation! 

1 the p r ~ j e ~ t ,  but it will be oriented at ameliaration of the 

The solutions of 1970 tried tu cornpensate che awaited 
I increase of qroundwaters at the reçewoir, but i t conçidered also 
I for acceptable consequence the decrease of groundwacers in the 
l great part of Szigetkoz. The planned measures f o r  compensation 
I of this situation {irrigation, comon water supply, forest 
1 plantation e t c . )  demanded a position and thus, after a rich 

discussion VIZITERV elaboraced in l98\ the study No. T-1-12-1 on 
l the "Regulation of groundwaters in Szigetküzn, Five variants of 
I solution were teçted and t h e  best variant waç elaborated by the 

~echnical University in Budapest nith regard tu results of t e s t s  

On the  basis of remarks and resulrls of the  Hungarian Academy 
I 

of Sciences and of the State couacil for environment and nature 

protection, the Council of Ministers 

of t h a t  time and t e ch i ca l  project was elaborated by the 
I Directory of the North-Danube Water Management office which was 

fomulared the taks  f o r  

beçt informed about t h i s  territory. We know now that later 

optimalization of peak operation. First of a l l ,  we had to 
1 

detemine if some of mentioned opinions vas not an obstacle to 
I give up the  peak operation. The study, elaborated in 1986, did 
1 

not find any such factor and thus, the  Economic Council took into 
1 

account, with its resolution No* 10066/1986, the possibility of 1 
peak operation. The research plan of the Council fo r  scientific 

I politics determined fo r  the period 1985-89 the elaboration of the 

suspension of the  project  and construction works and also 

unilateral Slovak step, known 1 C-Variant, worsened 

significantly the compensation ef on the  ~ u n ~ a r i a n  side. 

compfex hydrodynarnic Danuhe mudel. The Budapest technical 

univerçiry (BMX) , VITUKI and VIZITERV participated in the 
I 

elaburation of t h i s  mudel. The worZcs were realized jaintly w i t h  
I 

the  Slovak partneres up ta the cemination of international 

working relations. ( . . . . )  
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4 .  It is necessa- to c lear  the possible consequences of the 
- 

operation rules on existing watemorks and possible impact of the 

G/N Project on potentiai water bases !  
~t was necessary to count with impacts on quantity and 

g a l i t y  of water at reservoir banks (equipments for w a f e r  

pumping}. The realized hydraulic-seepage and statisticai tes ts  

demunotrated chat the capacity of wells can be decreased by mud 

sedimenting an t h e  bottom of the  reservoir. but much greater role 

is played by elevated water level of groundwaters on the capaciry 

of wells. 

The quality of waters near reservoirs banks could be 

ameliorated pemanently by receding seepage of nitrates, but 

ternporary negative impacts from flooded t e r r i t o r y  and mud 

sedimenting could be awaited. To avoid this situation, we planned 

medifications of inundation territory and w e  supposed tu do alse 

the maintenance dredgiag. 

The calculations realized for wellç in the section below 

Nagymaros supplying water fo Dunakanyar and Budapest did not 

demonstrate any change in quantity and quality which had to a r i s e  

af ter  putting t he  G/N project  into operation. ~evertheless we 

elaborated a study on enrichment of groundwaters if a negative 

situation had arise. 
The section hetween new embankments around reservoirs and 

irrigation canals would have given an ideal pcssibility tu 

localize the- new watemorks constructions. The conditions of 

water balance on ccncrete sites, t h e i r  state and possible impacts 

were examined in £ive studies till the suspension of al1 works. 
According to research of VITUKI, al1 fears of endangering 

the  b i g  water supply in grave1 deposits at Szigetkdz, have been 
unjustif ied. 

5. I t  iç necessas. to çtudy the possible impact of dam waters un 

karst waters 

O n e  of the wcirking commiççions of the  Hungarian Academy has 

pointed out the possible relation of the Danube and karst waters. 
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I Even if in 1990 this programme had tu sropped, a l1  data collected 

UP ta f h a t  rime and knowledge prove that the planned dams should 
1 have no significant impact on karst waters or mine waters .  

6 .  With aim to stabilize the  actuai situation and to reveal 
1 possible changes, it is necessary to bui ld  up- a- monitoring system 

of the  GJN Project area 
I 

One important statement of the study about impacts on 
I environment was the fact that awaited evolution of ecological 
I 

impact can be only hardly evaluarep. Thus the need of t he  
1 

. - 

monitoring systern arase. It was succeeded in 1986-89 to rea l ize  
1 

this monitoring system with significant intellectual and material 
I 

C O S ~ S .  Besides monitoring of traditional meteorological and 
1 

hydrological data, the monitoring of agriculture, forestry, 
1 ecologic and seismologic impacts began, too. The data were - -  - 
I systematically processed by cornputers and stored in databases up 
I 

tu 1991. Then the  systern was r r a n s f e l e d  to the supervision of 

respective Inspection fo r  environment! Its character and system 

conditions changed hasically. 
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2.3.2. My relations to the  G/N Project in the years 1971 - 1985 

The basic condition of the development of energy system was 

the  evaluation and cornparison of existing possibilities of 

development and construction of energy workç. O n e  of the  

possibilities of energy workç was tu build in 840 MW capable tu 

praduce 3 , 6  TWh into the G/N Project .  The preparatory material 

waç elaborated in 1972. 
The econornic evaluation was derermined substantially by 

investment costs f o r  construction of an energy s t ruc ture  and the  

price of fuel, i . e .  the  own costs of the  electric power plant for 
energy production. The characteristic specific costs were 

concluded for the realization in 1972 as follows: 

- investment costs for  construction 
of thermal power plan t  based on 
brom coal 5 500 FtJkW 

- Investment coçts for nuclear power plant 9 027 Ft/kW 
- lnvestrnent costs of hydroel. plant/G/~ 14 800 Ft/kFf 
- Price of imported Soviet oil 19,8 F t / G J  
- Price of imported o i l f r o m o t h e r  c o u n t r i e s  3 3 , 4  F~/GJ 
- Price of imported e lec t r ic  energy 40,9 fill/kWh 

The substance of calculations is following: what r a t i o  of 

investment costs  f o r  hydroelectric power plant is possible, at 

which the  costs f a t  one unity of produced elect r ical  energy would 

not overcome the  costç for the unity of electrical energy 

pruduced by other alternative electric power plant. The facr will 

be taken into account that no fue l  is used in the hydroelectric 
plant.  
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According to the calculations, the possible ratio of investment 

costs f o r  hydroelectric power plant  within the framework of the 

G/N Project was anly 70% as compared to e lec t r ic  p lan t  operating 
on heating ails  imported from Soviet union, 80% as campated to 
nuclear puwer p l a n t  and 90% as compared to plants with impurted 

o i l s .  
According to the calculations of 1972, the production of 

electrical energy in the  G/N Water System was econornically I 



effective neither if cumpared to cher  

a i l  products from the Soviet Union, 

power plant, nor if compared ta impo 

import of a i l  from other countries 

time. 

The other  branches of t h a t  time, foi 

agriculture had not at disposal 

evaluating analysis of effects. The 1 

already at that time its recomendat 

of navigation transport, agriculture 

analyze the decrease of groundw. 

fzechaslovak side determined f o r  the: 

time substantially higher racios of 

electr ic  energy was irnpeded with 40% 

costs  and thus, they have got the  t 

support the G/N Project .  The Czechosl 

a prognosis and it was clear that 

~ratislava with regard tu navigation. 

that t i m e  why agriculture accepted 
Project, today it is quite clear t: 

wanted, w i t h  regard tu the deepening t 

ameliorate the water management and E 

The reluctant position of the technic 

Projec t  ensued a l so  from the fact that 

2.3.3. First attemp to cancel the T r e  

Nevertheless the concluded Treaty. I 

forced by this big investment and EL 

difficulties have arisen which indics, 

bankrupcy of the System un the so-calle 

f i e l d .  Theref ore consideration and el 

intensified in 1980. At that time, th( 

was burdened by two other energy 

directives of the Party which was obse, 

investment was the nuclear  power plant 

the eocenic programne. 

The calculatiunç of ecorromic eff ei 

al electric plant ingesting 

"or if compared to nuclear 

ted electrical energy. The 
was not necessary at that 

ex. navigation t r a n s p o r t ,  

any national-economical 

inube Cumiss ion submitted 

.ons for reference nurribers 
zould already at thar time 

ters at Szigetkûz. The 

branches already at that 

costs. The production of 

~ropo r t i on  from investment 
ichnicians on the side to 

vaks have considered it as 

they intended tu develop 

"body could understand at 

O% of coçtç for the G/N 

st the Czechoslovak çide 

i the Danube river bed, tu 

:onomy of Zitni ostrov. 

ans on energy to the G/N 

nothing was yet invested. 

t Y 
le former Government was 
:cessively those economic 

:d political and econornic 

lisocialisticu systematic 
aluat ion went on and was 

economics of the country 

~vestments due to the  

sed with development. O n e  

.n Paks and the second was 

tiveness, which were dune 



in the  years 1978 - 81, demonsrrated that al1 investments on the 

G/N Project are not returnable with the only electrical energy. 

The possible proportion on investment costs from the ~oint of - - - 

view of effectiveness ranged between 54,21 and 90%. These 

admissible investment casts were dependent on the alternative 

solution with which it was compared, at which stage of 

construction were the plants and how prices  of respective fuels 

developed on the world market. 

The o r ig ina l  data from the study of 1972 were substantially 
changed and measuring investment costs were as  follows: 
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- thermal power plant based on 

fossil fuel/investment costs 12 000 Ft/kW 
- Investment costs f o r  nuclear power plant  3 6  000 Ft/kw 
- Investment coçts of hydruel. plant/G/N 59 200 Ft/kW 
- Price of imported Soviet o i I  140 F t / G J  
- P r i c e  of imported electric energy 52 filIlkWh 

Measuring investment costs increased during 9 years 2 , 4  - 

4 times. 

The changes occured also in individual sorts of f u e l s .  Thermal 

plants uperaring on l iquid fuel5 were excluded £ r o m  cornparison. 

It was the  conçequence of o i l  crisis.  According to calcnlationç 
of 1981, the electric energy produceü by the G/N Project would 

have covered the  investment costs of the  G/N Project only with 

75,2% if compared with thermal p l a n t  operating w i t h  brown coal 

and only 61,1% if compared to the  nuclear power p lan t .  
G r e a t  investments with high measuring investment costs and 

long period of construction, such energy structures - and the G/N 

~ r o j e t t  was one of them - are burdened with the  fact that 

measuring investment costs are 2 - 3  times higher that those of 

fossil or nuclear  e lect r ical  plants. The management considers 
such structure for "insupportable rubbed in chip t1 even if in 

çuch a case the work will be paid out a f t e r  having been put into 
operation, but it wun't serve any more the interests of thuse w h o  

are at power at the time of taking decision, 
The energy calculations of technicians did not  take, naturally, 

i n t o  account the effects ensuing Erom the complex utilization of 



protection). Thus the f i r s e  steps of tke Hungarian government for 

the  cancellation of the Treaty begai and they hoped t ha t  the 

problerns envisaged by the  envieonme,nt p ro tec to rs  which w e r e  

18 

the structure (navigation, warer 

politically motivaced, would increase I n  such a measure chat they 

management, anti-flood 

wculd becorne a su£ ficient reason for beginning the discussions. 
I 

A t  that time, there w e r e  still no inyestments. Materiaf on the 

constniction site represented 2% of t h e  total investment. 

The governrnent of that eime los\ the certitude of taking 

deciaions. O n e  of the reasons was alsol t h e  ambiguity of the 1983 

report of the Academy. ~ h i ç  report çtated t ha t  the possible 

damages on environment could be solve,d with same interventions 

and recommended only the postpcnementl of the  construction. The 

second reason was the the pressure of the Czechoslovak side for l 
continuation of the construction. The third reason was the 

I 

Austrian advantageous offer which woudd in Shilling finance the 
1 

construction and papen t  had been demanded by electrical energy. 
I 

This offer was advantageous for t+ government which had 

f inancial problems, and it w a s  in condertible money. 
l Due ro these facts, the  Hungarian s i d e  decided to postpone 

and la ter  to continue the construction1 The works began in 1983. 
The Czechoslovak side began works witd whole energy because i r  
did not believe the intentions of khe Hungarian side. The 

Austrians utilired their technical equlprnent and good experienca 
I 

fram constructions of watemorks and they realized al1 their 
I 

tasks in a rhree timeç shorter period khan scheduled. On the 

2 . 3  - 4 .  Second atrempt tu cancel the  T.r&aty 

In 1988, new calculations on econ!omic effectivness of the  

G/N Project were elaborated. The diop-out of L , B  TWh of 

electrical energy from 60% completed sydtern had to he subçtituted 
I 

with gaz turbines. The electrical energy produced on gaz turbines I 
was already more expensive at that time than the production of 
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pressure of the Austrians, we addressed 

speed up the construction. 

the Czechoslovak sida to 



e l e c t r i c a l  energy envisaged by t h e  G/N P r o j e c t .  N o r  these 

caïcuiations conta inother  effects:  navigation, watermanagement, 
anti-flood protection which were not yet  expressed in numbers, 

but it waç already sure that they b r i n g  effects. 

with a i m  ta stress the problerns of environment, different 

movements have arisen and their leaders and especially speakers 
officiated as experts in mass-media. Their arguments, suppcrted 

also by above-mentioned calculations, was first of all excess of 

construction. (They argued a l so  with c o m u n i s t  gigantomania. 
nevertheless this project seems to be a dwarf in cornparision to 

similar works in the USA) . They could not understand t h a t  in the 

meantirne, during 1983 - 8 8 ,  came to such investment changes which 

srnashed to pieces the arguments based on t h i s  information. 

Ençuing £ r o m  t h e  given situation, in 1988, f u r t h e r  

investment for  completion of the project  was su unimportant that  

the  electrical energy produced by the project could have paid 

back al1 measures and necessary investmenrs for  the protection 

of environment and about which the  p r o t e c t o r s  could only dream. 
The real reevaluation of the  new situation could have led 

CO a new position of M r .  Havel and Dubfek who were against the 

work already at the beginning of construction. This reevaluation 

could not have been dune by Hungarians leaders filled with 

incompetent advisers' opinions. 

2 . 3 - 5 .  The actual situation 
The Hungarian position tu the G/N Project is a big  f a u l t .  

ay such extensive investition. one-sided so lu t i on  of opinion 
differences is not admissible. 1 sent my opinions to respective 

person and 1 expessed my positionn in an article which can be 
hardly published. Time has confirmed al1  what I have declared. 

According tu the report  of the  Accounting Court which was 

diçcuççed in 1942 also in the ~arliament, the  wurks which had be 

tu done on the G/N Project by the Hungarian side, 71% were 

already completed. On the Çlovak side, t h e  step GabEikovc is 



substitute electrical energy £rom thel hydroelectric power p l a n t  

page 2 - 13 l already operating, On the j o in t  Praject,  80% of investments w e r e  
I 

already realized. According to the Accounting Court  repart, the 

and which demand still costs for  necejsary fuel. The investement 

value of realized investments at t h e  

I 
which is necessary to complete the project would be returnable 

I 

construction site is 3 8 , 4  

only w i t h  electrical energy produced by the ppmject. 

billions Ft., 14,6 billions Ft has to be completed. This value 

is not greater than the costs for gbz turbines which have to 

On the baais of this repart and the concept of energy 
I 

politics which w e r e  approved by the  Parliament, 1 elaborated an 
1 

economic evaluation of the G / N  ~ P r o j  ect with respective 

calculations of damages and benefits. 

dernolition instead of completion has 

187-295 billions Ft more if we want 

p r o j e c t  had to br ing .  

From the viewpuint of navigati&n, the Danube States as 
I 

Germany, Austria, former Yugoslavia, Roumania and now Slovakia 
I have dune everything what the  Danube Commission awaited from 
I 

them. Now, the Hungarian diplamacy wauld corne in to  a difficult 
I 

situation in the Danube Commission if we want to determine which 

ships have to be used on the internatdonaï navigation route. 

It is certain that the Hungarian économy needs 1.8 billions 

kWh which would be produced by the dydroelecfric power plant  

It can be stated tha t  if 

to be done, it would cost 

to substitute al1 what the  

without any fuel polluting environment. 

of energy, f ight against a i r  pollution. brotection of sources and 

We are already infomed 

suppl ies  of drinking water in quality 
that the quantity of exhalations cauçing 

and quantity. ft stated 

vglasçhouse effect is 

about two gaz turbines in construction, the  operation of which 
I 

would be dependent on import of fuel. The increaçe of demands of 
I 

energy consumption about 1% is confirmed also by the report of 

the  Minister  of Finances. 

It is obviously irresponsible 

environment ignore al1 resolutions of 

ehat some protectors of 

the World Conference of 

U . N .  (Brasil 1992) about the Environment and its development. 
This Conference discussed the developrnent of renewable sources 



increasing theeefore the  change of climate of the world can be 

awaired. Thus, the agricultural terrieuries would be shifted mure 

tu north and actual r i c h  agricultural territories weuld be 

changed into desert." 

Therefore one cannot understand that the actual Hungarian 
government which is one of the rich agricultural country, is 

fighting against hydroelectrical energy, is against the 

utilization of renewable source of energy. It protests against 
resemoirs which are the only way how to stock water and to use 

it at times of droughts (see Tiszdntul and valley of K6rBs which 

are examples of this fact). 
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I fomed my opiniom on the G/N Project by comparing numbers 

and calculations. Thus, I was againçt the G/N Project fram 1972 

to 198s (almost 15 years) from the  point of view of energetics. 

The data, which we had at disposa1 at that time showed that the 

construction was inadvantageous f o r  us. Ncw the situation changed 

and the results of calculations show that it is necessary ta - - 

construct the G/N Project ,  because t h e  dernolition of alreadv -z 

competed works would mean the  costs  of 20000,-Ft f o r  eveey 
inhabitant of Hungary, including every toddler. 

The wise politicians and scientists camot accept 
sentimental positions. Everything has its price. The safeguarding 

calculatiens give value also te human l i f e .  Al1 prescriptions 

for planes, regulation af road traff ic e t c ,  are based on this 
façt. It is impossible to accept such decisiuns which are forced 

hy members of some lobby groups in intereçt of their o m  

egucentricity . 
1 see the only way £rom this impasse that the government 

would adopt as soon as possible a l1  those laws for environment 

protection which will concern everybody and every impact on 

environment and which w i l l  affect everybody who will pollute air, 

water or territory. Then the state can give concessions f o r  
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navigation and water management and will 
1 f avourable to environment. Those who 

in t h i s  area will evaluate advantages 

sume ecodicaCurs. The state wif l cake 

fom of fax of produced effect from 

January 30, 1994 

( . . . . i  

utilize renewable energy 
v i l 1  u t i l i t e  it and wha l i v e  

and disadvantages and not 

only the proportion in the 

the work. 

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

The organic p a r t  of Szechenyi concept was also t h e  regulation and 

utilization of the Danube. The first ideas and plans on energy 

and navigation utilization of the Danube on the Hungarian section 

of the Danube arose s t i l l  during the  d us tri an-~ungarian rnonarchy. 

Therefure the statement t h a t  the G/N Project should be a 

"Çtalinist vision" is a witty malice and such statements are 

irresponsible. 
Let's have a look on the facts. There are documents, intentions 

and plans £rom the period of Austrian-Hungarian monarchy and f r o m  

the period between both world wars in 3.1. The par t  3 . 2 .  refers 

fo the  most important documents since 1950 relating to decisions, 

investment intentions on the construction and operation of the  

G/N P r o j e c t  till the  signature of the Treaty. The part  3 . 3 .  

refers to datas çince the b e g i ~ i n g  of the construction till 

nowadays . 

3.1. The plans concerning utilization of water energy and water 

rransport in the period of Austrian-Xungarian Monarchy and 

between two World Wars. 

1887-1903 - Viczian-Ede elaborates the work on hydroenergetic 
potential of the country. His work was worldwide considered 

f o r  a pioneerwork and counted many followers. /MagyarorszAg 

vizerüi, Budapest, 1905/ 

1911 - Buss and Schmidthauer elaborated in h i s  work "Water works 

in connection with navigation and irrigation canal between 

Bratislava and GyürH a proposal fox t he  construction of a 

three-step water w o r k  w i t h  utilization of the  Mosoni Danube 

/LégrSdi Eudapes t , 19 II/. 
1917 - Fischer-Reinau submit projects  entitled "The ~anube as 

a water route and as a source of energyu including section 
between Bratislava and ~alkoviEovo (Deutsche ~auzeitung, 

19171 



1917 - At t h e  conference on the  

association Rhine-min-Danube w; 

utilization of the Danube and de 

water transport. The base of thi: 

Danube. 

1935 - Géza Bornemissza, Minister of 
submits the  work entitled "Energ 

to the Parliament on November 14, 

t h e  utilization of section betwe 
Szigetkuz and Nagymaros fo r  ener 

1942 - Prof-Mosoni begins tu plan the  

hydroelectric plant NagymaroS. 

page 3 - 2 

3 . 2 .  Preparation of investment task oi 

up to signing the  Treaty between H 

1950 - Prof. Emil Mosoni subrnits at th1 

Academy the propusal for  elaborat 

a j o i n t  systern of naterworks on . 
Czechoslovakia. 

1950 - At the celebration of 125 ann: 
Academy of Sciences, Dr. Lbszl6 
stressed the  importance of works c 

of domestic hydroenergy potential 

economize home sources of fossile 

1952 - The Council of Ministers approve 
commencement of preparation work 

construction of the Nagymaros w o r I  
workç begin. 

1954 - The iIungarian Academy organizes 

the  projects  to the  public. 

Danube in Budapest, an 

1s established, Its aim is 
I 2velopment of European 
I s waterçourse should be the 

Hungarian Royal Industry 

resemes of Hungary" 

1935,  which contains also 

en veiky iitni Ustrov and 
I 
'gy purpuses. 

I 

1 the system of waterworks :ungary and Czechoslovakia 

l 
i session of the  Xungarian 

-lion of t h e  projects a£ 
I 
~ h e  Danube with 

1 
id with its resolution the  
I 
s f o r  investment 
I 

c.  Research and çcientific 

iversary uf the ~ungarian 

1 Heller, a power engineer 

, ,  

! 

:oncerning the utilization 
with regard to 

f u e l s .  



1958 -  oint Hungarian-Czechoslovak design works on the 
realization and evaluation of the comprehensive utilization 
began. 

1963 - OMBF, in its report ,  takes standpoint to a l 1  projects 

elaborated up to this time 

1963 - Interstate agreement between Hungary and Czechoslovakia 

on cornmon e labra t ion of inveçtment programme. 
1964 - 68 - A joint  governmental investment programme is being 

agreed, the research and exploration work is being dune, 
1868 - 69 - Examination of new alternatives, completion of 

joint  inveçtment programe. 

1972 - Agreement on the jo in t  actualization of t he  programe of 
investment construction and further examination in the 
field of engineering geology and hydrogeology. 

1975 - An actualized investment program was elaborated. 

1975 - 77 Governmental discussion and agreement of the j o in t  

investment prograrme, elaboration of interstate treaty. 
1977 - The Prime Ministers of both states sign the interstate 

Treaty fo r  a Joint conçtnrction of the GIN Project . The 
Treaty was ratified and legal validity was then published 

in the Hungarian Code of laws in 1378. 

1978 - The Water MaIiagemenc Council of the Academy discuçsed 

t h e  situation of scientific works conriecred with the 

system of watemorks, they appreciated already completed 
work and subrnitted recommendations for expansion of 

monitoring. 
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3 . 3  From the begiming of cunstruction up to nuwadays. 

1978 - The Czechoslovak side began construction near 
GabEikuvu and the Hunqarian side the work un Dunakiliti 

weir . 
1979 - The Hungarian side begins preparatory works on the 

Nagymaros water work. 



1981 - The Hungarian Academy sets up a 

of the waterwork un agriculture 

Recomendations w e r e  included i 

1981 - The Hungarian side, recalling e 

proposes modification of the con 

1982 - The Academy establishes another 

of questions concerning the G/N 

1983 - The Secretariat gerieral of the 

Sciences in cooperation with ope 

the document entitled ltPrognosis 
impacts of the G f N  pruject in ca 

1983 - The State Council f o r  p r o t e a i o n  
examines in its material of set 

Academy with eventual impacts c 

work would be realized. The Cour 
of examination on environment. 

1983 - Presidency of the Hrrngarian Acadi 

an interna1 position tu realizat 
w a t e ~ o r k s .  

1983 - An interdiscipliriary cormissioc 
with the Danube. On the basis of si 

q f  Academy and President of OMFB, 

"Perspective comprehension of  th^ 

1983 - The Prime Ministers of bath stat 

of the realization of investment 
ratified by the  Parliament and IE 
in the Code of Laws.  The Hungari 
on the construction site near Di 

discussions on hustrian particig 

council fo r  reevaluation 
tnd environment, 
k the projects. 

:onomic difficulties, 

i truction schedule. 

council for reevaluation 

Project.  

Iungarian Academy of 
rative group elaborated 
of awaited ecological 

;e of its completion." 

3f  nature and environment 
retary general of the 
i nature if the water- 

:il proposes elaboration 

of Sciences elabarates 

ion of the system of 

of the Presidency deals 

atements of the President 

3 joint position entitled 

Danube utilizationu. 

2s agree the new schedule 

task. The agreement is 

jal wording was publiçhed 
m side continues works 
n a k i l i t i  and the 

ition on the water work 



1 1985 - The comprehensive study about impact of the GJN Project 

on environment was elaborated. The study was discussed 

on closed round table discussion at the presence of the 

President of Academy and other experts, The results of this 

conference were included in the projects. 

1986 - A treaty is signed in May, Austria takes over the 
work on the Nagymaros çtep and at the same time an 

agreement is sig-ned on the supplies of electrical energy 

between bath states and on the construction of long- 

distance electrical line. 
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October 1988 - The Hungarian Parliament adopts with majority 
of votes the decision on t h e  r ea l i za t i on  of the G/N Pro jec t .  

Febniary 1989 - As pruposed by the Hungarian side, the agreement 

on acceleration of works of the GIN Pruject is siqned, 

March 1989 - The Prime Minister of the.Hungarian Government 

rejects information circulating abroad on suspension 
of works on the Nagymaros step 

May 1989 - The Hungarian Government, a day before t h e  term 

on signature, terminates the governmental agreement on 
protection of water quality of the Danube as w e l l  as 
monitoring of its quality and demands on increased 
protection of nature and environment. 

May 1989 - The Hungarian Government adopts a new 
reçalution on temporôry suspension of t h e  Nagymaros 

constxuction, The cause is neçological emergency 

s i tua t ion i t  

June 1989 - The Hungarian Government suspends also works ae 

Dunakiliti weir. 



Octuber 1984 - The Hungarian Parliamer 
decision on complete termination < 

Namarus step, A t  time of prepar 
the  Hungarian Parliament gets no 

of experts circles on consequence 

September 1990 - The Czechoslovak Min: 
submits to the Hungarian Parl iamc 
variants, including the C Variant 

The Hungarian Governmeat takes r 

proposals 

November 1990 - The Kungarian and Aust 

agreement on compensation of dam; 
suspension of works. The compensai 
Shillings. 

Apri l  1991 - The Hungarian parliament a 

the government plenipotentiary fo: 

the cancellation of the Treaty u 

restaration of construction site 

April 1991 - Discussions of governmenta 
The Hunqarian side demands the 

Treaty. It would discuss no othe~ 
proposes the organizaton of bila' 

experts on t h i s  subject. No agrel 

J u l y  1991 - Negotiations of g o u ~  

Bratislava. The Slovak side pz 
guarantee t h e  expert and objecti' 
of the EC çhould he invited. The f 

tu discuss only the  cancellation 

w i t h  bilateral t a l k s  only under 

ç ide  stops the preparation workS 

adopts unilateral 

the construction of the 

ion of this resolution 

.formation on position 

of t h i s  decision. 

:er for Environment 

; the proposals of 7 

o the  Hungarian ç ids .  

position ta these 

.an side concluded the 

is caused by t he  

>n will be 2 , 6 5  billions 

p t s  the resolution t h a t  

.he G/N Project discusçes 

h t h e  Slovaks and 

deleqations in Budapest. 

tncellation of the 1977 

rariant. The Slovak side 

r a l  discussions of real 

?nt was reached. 

mental delegations in 

oses tha t  w i t h  aim tu 

discussion, the experts 

tgarian side is prepared 
f the Treaty. It agreed 

~ndition that the Slovak 

a the V A r i a n t  C. 
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~ u l y  1991 - The Slovak side approves the construction of the G/N 

Project within its own borders and putting the hydroelectric 

power plant in GabEikovo into operation by relaization 

of the  project  according to wtemporary'l variant C .  

J u l y  1991 - The Government of the Czech and Slovak Federal 

Republic approves also the construction of the G/N Project 

according tu the Variant C. 

November 1991 - The Slovak side begins the  construction of the 

P r u j e c t  accurding tu Variant C with presence of foreign 

suppliers. 

December 1991 - lntergovernmental negotiacions in Budapest 

finished unsuccessfully. 

December 1991 - The Czechoslovak side proposes the establishment 

of joint  expert cormission and states that it vouid accept 
the decision of the conmission. The Hungarian government 

protests against construction and does not react ta the 

Czechoslovak proposal. 

May 1992 - The Hungarian Parliament adopts the resolution to 

suspend unilaterally the Treaty of 1977. 

October 1992 - Çlovakia puts the variant C into operation. 

1993 - The Hungarian and Slovak Governments address the 
International Court of Justice in the Hague and siyn 

the Special Agreement. 

1994 - Çlovakia begins the def inite completion of the variant C. 

Hungary begins the dernolition of the construction site 

in Nagymaros 
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Documents and opinions on 
Budapest 1 

In Our opinion, the moral obligat 

Hungarian Academy of Sciences was at : 
in the case of the G/N Project I 

initiative and most universal expe: 

Management Sciences and those cormis: 

f o r  special and expert questions, 

~t is rea l ly  deplorable that nc 
management authorities but also the Ac, 

nat sufficiently explain, rnainly from 

they even hid those -recomendations be 

formufated by the Commission for  the 

according their best knowledge. 

mrther activities of the Commis 

Sciences w i l l  be discussed in Chapter 

4 . 2 .  Position of t h e  Presidium oi 

The direction of the Academy beg. 

later, in the m i d  of 1982, on the d e m  

Political Commission and it asked one 

out a position and then at the end of 3 

secretary of the Central Cornittee o 

Par ty ,  it demarided the Presidium to ela 
material of the ad hoc comissions,  wt 
referred to the fact that they demar 

1982). The final position was elaboratel 
of t h e  ~residium, but they did not ask 

Management Sciences and other scientif 

and they totally kept secret the t e x t  ( 

was given tu the menbers of the Acade: 

commissiuns only in sp r ing  of 1989 as i 

"Positions of t h e  authorities of th 

Sciencesu with designafion lfOnly for 

Be G I N  Project 
f 4 

on of the direction of' the 

!as t  in this period to use 

ie activities of r ea l ly  

:s Conmission f o r  Water 

ons which were cumpetent 

only the  higheçt water 

Iemy dià not accept or did 

ae political reasons, and 

3re the public which w e r e  

a t e r  Management Sciences 

ion f o r  Water Management 

1.3.1. 

Academy in 1983 

i tu act  only £ive years 
id of the Scientific and 

~perative gruuptt tu work 

83, on t h e  demand of the 
the Kungarian People's 

orate its position. (The 

'king f o r  t he  ~residiurn,  

ed the Academy only in 
by one ad hoc Commission 

:he Commission f o r  Water 

c comissions fo r  help, 

: the position, The text 

r and to the scientific 
part of t h e  material 

Hungarian Academy of 

f f i c i a l  usen, "Nat for 



publicationu. The substance of the position would have been 

correct if Czechoslovakia had not been constructing intensively 

the GabPikovo part of the Project  very intensively on t h e  basis 

of the International .Treaty since six years. The substance of the 

position: it demanded to accomplish research to salve unclear 

questions, the appropriate systems of wastewater treatement 

should be constructed before putting the  reservoir Dunakiliti- 
HrriBov into operation, the potential and agriculture as well as 

foreçt management shmld ba utilized for deveropment, the 

possibilities of t e r r i to r i a l  development courd be utilized for  

tourirm. Further it is necessary to iight against the  worsening 

of biological state of respective river sections, it is necessary 
to guarantee the character of living (streamingl water, to £ a m  
the operational navigational way, the economic evaluation has to 

be done in conformity with tendencies of world economy. The 

government has to take into account not only foreign and interna1 
p o l i t i c a l  reasons, but also technical, ecunomic and ecological 
scientific questions. On the  baçis of this infamation, the 

Presidium of the Hungarian Academy of Sciences considers as 

justified a considerable dtlay of investment, application of 
justified objective changes and especially itç suspensionn. 

4.3. Discussions in Academy in 1985 

The President of the Academy T. Berend has summoned two 

closed round table conferences f o r  discussing t he  ecologically 

directed proposa1 of Karoly Perczel and CO, and ecological study 
of VIZITERV. A secretaxy of the Commission for Water Management 

Sciences was invited as expert tu these conferences (its 

contribution - çee the following ar t ic le)  This #as the first 
{and for  next four years the last one) f o r u m  on GabEfkovu (at 

that periud, it was still officiaïly GabEikovo, not 36s) 

where a representative of the Commission for  Water Management 
Sciences was invited. 
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I 4.3.1. Ott6 fIaçzpra: Contribution tu the ecological study 
I 

of impacts of the G/K Project. Orally and in written 
I form submitted at the roynd table conference on 

24.6.1985, chaired by the' President of t he  Academy. 

(Extracts) 

1, Commission of the Academy for Water Management Sciences 

during 10 years l 

1 
speakers and t w o  experts to çubmit an expert reference on çpecial 

I 
çubjectç. The resolution of the Cumiss ion  agreed with research 

I 
which waa already dune. is being done, and is planned, and it 

It seems now that the  Hungarian Àcaderny of Sciences begins 
to be preoccupied with such an edanded preject as the G/N 

I 
Project is, which is going tu have impact on the whole respective 

I 
country wirh its operation. Its construction demands an expanded 

considered fo r  necessary that q*more cornplex research of possible 
I 

ecological impact and prevention of dayges of the water quality 

and mulrilateral reçearch work almost 

in tire system and around itw . The ~omniskion demanded the dept . of 
Academy f o r  technical sciences that l t * i b e - m e m o i r e  of the session 

at the  last  moment and it 

is only on the basis of an impulse of a man who is considered as 
I 

a total l apan ,  As the çecretary of the Comiss ion of the 

Hungarian Academy of Sciences for wated Management Sciences since 
1970, 1  WOU^^ like to s u m r i z e  the d c t s  of the last ten p a r s  

related to this project.  
The last wave for  the construction of the GIN Project began 

in 1974. O u r  Commission for Water Ma&emene Sciences follawed 
I with great attention the respective reçearch and two years later, 

in 1976, it adopted the resolutian for evaluation of researches. 

The detailed information, elailuratecl on the basis of material 
I fromvarious institutions and reflecting the  situation by the end 
I 

of 1977, was discussed by the Comissjon on February 2 7 ,  1978. 

Even if 1 was a speaker and 1 was also responsible in the f irst  

years 1963-67 and 1 headed a lot of researches on the G/N ~ r o j e c t  
and sinco 1975 I coordinated the  research, and since 1976 a 1 ~ 0  
as the Deputy Direc tor  of VITVKI f d r  science with aim to 

homogeneous evaluaeion of cornplex queskions, 1 demanded t w o  coL 



with proposa1 of resalution be sent in o f f i c i a l  way to the State 
Water Management Office in i n t e res t  to utilize it f o r  f u r t h e r  

research." 

I would like to mention in t h i s  connection that the 

Commission agreed wi th the  three -dimensional research of 

groundwater in Szigetkoz which would lead to efficient solution 

of groundwater regulatian .... 
On the demand of the Director  of the  State Water Management 

Office fOVH), the Conmission estahlished still in 1978 ad hoc 

commission in the presence of experts f o r  elaboration of the 

study "Impact of the G/N P r o j e c t  on Hungarian water management 

research and accompanying development of technical s~iences.~ 
This material was presented in April 1977 by the Director of the 
Sta te  Water Management Office, Istvsn Gergely, at t he  session 

of the dept. fo r  technical sciences. 
wirh regard to importance of thiç question, the Commission 

for Water Management Sciences discussed, in April 1980, the 

subject "Local impact of the Dunakiliti part of the Project on 
groundwater "... and in conformity with report  it stated that 
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O 1 w i t h  regard to constructions of ten, even hundred years l i f e ,  

the colmatation and process of f o m i n g  demands the more precise 

reçearch than in the past with considering the possible t e c h i c a l  
measures.." 

In 1982, the Cumission for ~ater Management Sciences 
considered it necessary tu reevaluate the researches concemin9 
t h e  G(N Project  . Therefore in Decentber 1982, it diacussed once 

more the research done during 1978 - 8 2 ,  in addition also from 
that point  of view if t h e  proposals of the  Cormnission £rom 1978 

were included in the research. At the same session, it discussed 

the study of OMFB (State Commission f o r  technical development) 

on cornplex utilization of the Danube, because the G I N  Project 

should be considered as a part of it. 

The session, w i t h  participation of external experts, stated 

that the propoçals of the Commissian had been fundamentally 

fulfilled and the Comiss ion agreed with proposal af further 



It is necessary to support greater bublicity to reject the 

repeated rnisleading criticirrm. The dterials being elaborated 

research. The Cormissien stated that 

tu complete reçearch in some fields, 

I 

at this time must be submitted to the Gommi~sion.~ 

The Commission established af t$e same session a suh- 

"it considered for necessary 

b u t  nune of t he  problems 

comission tu sumnary expression in Au:umbers of questions of 

energetic economy. 

could throw a doubt on the reasons of the G J N  Project or some 
1 which would prove the reason f o r  suspension of the construction. a 

I Among concrete statements, "the Commission considers for 
l 

necessary the explication of the  probtem of ice at Dunakiliti, 

on one hand in interest to determiie the ice impact on the  

conçtniction of the weir. on the othe! hand in interest to stop 
I 

the poçsibility of creation of riverine ice f i e lds .  - It is 
I 

necesçary tu clear the masure of eventual impact of chernical and 

biological aspects on colmatation .... 
a r t  of divided canal, it is necessary 

- Independently from the 

tu go on with suspended 
research of groundwater changes in Szigetkoz, by considering the 

important impacç of actual and planAed net of interna1 water 

ways. - The Commission approves l 
ifurther exploration of 

hydrological and ecological impacts of the G/N ~ f o j  e c t  and more 
l 

detailed and precise elaboration of the  proposais to eliminate 

damage, as well as for elaboration of territorial development, 

The economy of the G/N Project i tself  must be expressed in 
I 

numbers, but in future, it muçt be considered as an orqanical 
I 

part of the cornplex utilization a£ che Danube, It shauld be 
1 considered not as a case of one economic branch, or some 
l branches, but as a part of the  whole economy. 

As the cornplex utilization of thé Danube was initiated on 

several levels (Scientific-political commission, Secretariat 

General of the Hungarian Academy of Sciences, Preçideat of the 
I 

Academy and the director of the Çtate Water Hanagement Office), 
I it is,necessary to elaborate a caordinated evaluation. And fur 

t h i ç  purpose, 
I 

-an interdisciplinas., scientific and 
I 

internationally cornplex approach is needed, as well as taking 
into account the technical, political land economic background. 



In May 1983, the Commission for Water Management Sciences 

discussed t h e  II. chapter of the study of the Çtate C u m i s s i o n  
for Technical Develcpment - "Perspective cornplex utflization of 

the Danube - 
Among the positions of the Commission, the following ones 

are concerned with the G/N Project:  

" ~ h e  systems of groundwater regulation designed. with 

respective hydraulic and investment resenres, with p~ssibility 

of flexible regulaticn and expansion after the first 

conserucrion, will guarantee optimal conditions in ccncenied 

areas (especially in Szigetkbz), if agriculture demands it. Some 

corresponding exploration and research is still needed f o r  better 

and m a r e  precise design of seepage net and its maintenance.19 
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The decrease of amplitude of the GabPikovo peak waves by 

dividing canal is effective especially f o r  navigation. Ir is 

necessary to study also f u r t h e r  impacts (situation of wastewaters 
in Gyür, groundwater leval in Çzigetkdz etc.- in.  

"Parameters 'swidth. depth) of the abandoned river bed of t h e  

Danube will be almast unchanged for relatively l i t t l e  changed), 

if the  permanent water discharge f rom planned 5 0 .  . .200 m3 /s would 
be increased on 500 m 3 / s ,  the impact on the groundwater would be 
of no importance..." 

"GabEikovo and Nagymares are related in an crganic w a y .  

The peak operation in GaMikovo is not possible without 

Nagymaro-cs. Even Nagymarus itself is vexy important, no ather 
projects (flood protection, transport) could be realized without 
t h i s  hydroelectric power plant, therefore it is necessary to be 

c o n ~ t m c t e d . ~  
"The p l a ~ e d  location of the waterwork Nagymares is 

optimal.. . ~f it had been located higher, the rocky alluvium 

would fom an obstacle for ship transport due to the river bed 

lowering and water level decrease in lower section, respectivel~ 
it would have been necessary to remove a big quantity of rocks." 

!{The dimensions of navigation locks in Nagymaros should be 
diminished. Thus, the ships coming in, dit£ icult due tc the  river 



bench, would be ameliorated. ~eitder in Nagymaros, nor in 

~abEikovo, the navigation lock wider khan 2 4  mettes is needed. . . 
l Even navigation locks constmcted up to this tirne on the Austrian 

section of the Danube are only 24 rn ?ide.*' 
I 

flUrisystematic dredging of the  river bed at the place of 

"Long-distance transport çhould not be led through 

Nagymaroç, because it disturbs C h e  re&eational  area. 

f u t u r e  canal in Nagymaros Bas reached 

"AS f a r  as water  quality is 

solutions are demanded, the Commission 

Sciences is most competent." 

tlDesulphurization of the hydroel=cteic power plants which 

is absolutely necessary, will increasd the relative econMny of 

the utilization of water energy ." 

already such a state fhat 

concerned, as technical 
for Water Management 
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"Dif f erent branches should be prepared for use of advantages 

l 
ensuing from the complex utilization, they should be prepared to 

eiiminare the negativa points (dedlopment of navigation, 
I 

adaptation of structure and organization of agriculture, 
I 

wastewater treatment etc. .  l 
"The water quality is not a biological question, but it is 

a biological-technical question." 

due to the waterwork in Nagymaros, only corrections with positive 

impact can take place. Finalïy, af te! eegulation dredging, the 

It may be stated f rom the abovement)onned that the ~ u n g a r i a n  

clearer water coming from upside can only ameliorate t he  state 

of water basis in Budapest. Naturally,  embankment wells, 
I 

galleries and their campletion w i l l  be fu r the r  needed as it was 
1 up ta now, If the waterwork Adony or another one will be 

constructed, then it will be necessary 
1 

to examine its impact, but 

i t s  impact would be independent of Nagynaros." 
I 

"Neverthelesç the utilization of the  Danube will be, waters 
I 

of collection area must be bialogicalLy treated. The treatment 
must be solved s t i n  before putting !he resenroir Dunakiliti- 
Hrugov into operation." 

Some shorter staternents: 



I 
Academy of Sciences - at least  through mediation of the  

~ommission f o r  Water Management Sciences - has regularly since 

1 
1976 discussed, from the own initiative, the  cornplex problems 

1 concerning the G/N Project .  In submitting problems, cri t ic isms 
andpreposals. it discussed very concretelyall those substantial 

questions which were raised by private c o m n t s  or comissions 

of the Academy established in last years (as for  e x .  

~nterd i s c ip l inaq  commission for solution of problerns). A 

rt is especially pity that the activities of the Conmission 
and - during 35  years also the whole G/N Proj e c t  - were not given 

a wide publicity and due to it oute r  - and in my opinion well- 
minded, but not sufficiently well-founded - criticisms caused 
wider t u m l t  than it reserved, even that it came to such sharp 

criticism. 

It is alsu deplorable that the Comission of the President 

of Academy has never, since its establishment. consulted the 

~onmiission for Water Management Sciences, and thus it had to walk 
alone on the same difficult road on which has been walkfng seven 
years before t h e  Commission f o r  Water Management sciences. 

1 think that in the period of information boom it should be 
a warning example which problems can be caused not only by the 

lack of information, but its explicie concealment, or on the 

other hand not te get acquainted with information and the 

consequences of such a step can came aver in certain question 
on national and foreign policy. 

iIt is interesting that the Comission fo r  Water Management 
Sciences has never been o f f i c i a l l y  informed about the 
establishment of c~mmissions of the President of Academy. This 

interesting matter cnly completes that State Water Management 
Office ( W H )  who was t h e  organizer of interdepartmental 

commission, aleo completely forgot. as the Academy, the 

Cumission for  water management sciences.] 
Therefare 1 recomend that the questions on the G/N ~rc jec t  

would be m e t  openly, 1 re-econmiend te publish scientific and 

pubiici ty statement s which ref lect and explain the reality, 

1 recomend an appropriate information of experts and laymen. 

inhabitants interested in t h e  question. 





Cumments tu the "Proposal" 

p.1 - Wastewater must be - even according to the Project - 
led into the Danube after they have been treated. Peak operation 

is, in my opinion, favourable, because it causes a more intensive 

water f l o w  than the regular operation.... 
p . 4  - To demanded depth necessary f o r  ship transport, the 

respective water level and not the discharge is necessary. 
p.6-7 - The possibility of groundwater rehabilitation, even 

its regulation on the Hungarian aide - especially in Szigetkdz - 
was confimedbydetailed three-dimensional researches. (Now they 

are being made precise). It is not possible in the section of 

some hundred meters in the inundation area of the Danube, 

research of ather possibilfties of w a t e r  compensation 5s being 

done. 
I n  the opinion and af ter  exploration of many experts, the 

water regime of agricultural layer  of the disputable territory 

does not need the direct  contact w i t h  groundwater. The seepage 

canals can serve, therefore,  as simple irrigation canals. The 

eventual change of forest in t h e  considered area and in limited 
extent is not a cause and reason f o r  substantial change of the 

acrual G/N P r u j e c t .  The solid environmental protection demands 

a solid nature .  but nat absolutely that one which arase after 

river eegulation in the last century.  The situation was before 

alço na tura l  and sol id,  but quite other. 
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P - 8 - The old river bed can be washed any time when it will 

be necessary. 

p .  8 - 9  - As it is not the mfning water extraction, the total 

amount of water layer of Szigetkoz and Zitng ostrov is not 

interesting. The regular water draining from t h i s  layer will be 

replaced by water seeping from the Danube (water reservoir) and 

from the aystem of seepage canals - in possible expansions. 
p.10 - The reçervoir HruErov-Dunakiliti will not be a 

reservoir w i t h  stagnant water, nut even in such a case if water 

would not be discharged through the hydroelectric power plant, 

because completion is accurnpanied with longitndinal flow as it 



X X X  

Basically, I agree with the Evaluation of the director of 
I 

OVH IState Water Management Office) and the  statement of gov. 

pleniparentiary, as w e l l  as with opidions (VIZITERV, O V I B m ,  
l 

VITUKI), which 1 got l a t e r  additionally. 

I agree also w i t h  p .  l of fl IntroducJion into the discussionw 

of Janos Szab8. 

Basically, I agree also with puttlng the G/N ~ r o j e c t  i n t o  

operation after the problem of wastevater treatment would be 
I 

solved, It would be better tu determine that with construction 

l 

is by C U ~ ~ ~ ~ U U U S  operation. causes 5 - 6  tirnes 
greater velocity, as at rimes 

of low watef levels 

which would only 

p.20 - Even 
Lake more suspended load than a naturah water, because l a t e r ,  it 
cannoe f o~ greatee çandbanks than natdral water . Sandbanks don' t 

endanger the G/N Project .  

p .  22 - In my opinion, the Nagymaros part  of the Project will 

not distueb the aesthetics of the Country, 1 think it will 

ameliorate it. It is uncomprehending why s ix  different water 
levels (even if they would exist as small lakesi should disturb 

I 
the aesthetics of the country.  In my opinion, a series of 

I 
muuntain ponds with different water levels can be beautiful if 
surroundings are not neglected. 

p. 26 - Recalling Belgrade fp.161, it concernç onfy the  
I 

water level decreaçe in wells caused by Iron Gate, and not the 
I 

deterioration of water quality. This manifestation, "so-called 

ageing process of wellsm has been known already many years in our 

country and it is a growing problern even if the G/N Project would 

have never existed. During my visit i d  Rhine region last yeat, 
I was i n f o n e d  thaf the alluvial material thrown in the river bed 
is determined to increase the lowering water level not with a i m  

to s top  t he  groundwater water level decrease, but tu quarantee 
I 

the ship navigation over the sill of lower water of navigation 

locks. 



of the G/N Project, the wastewater treatment should be totally 

çolved. In my opinion - it is not to ta l ly  expert opinion - the 
- -  - 

peak operation rather ameliorates the  water quality than it 

deteriorates it .  

The prolongation of construction would lower t h e  investment 

concentration on one hand, but the absolute volume - as it ib at 

e v e q  investment - would be higher. An intensive planning, 

designing ana research has been perfomed since 35 years'. what 

is already a great shame. 
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But it must be respected t h a t  water management - not at al1 

or in a small part due to own guilt - provided almost no open 

information, during those 35  years, to the public and t h u s ,  

instead of regular utilizatfon, respectively rejection of srna11 

external criticism, it meets. in last moment. amateur and 
passianate criticism. It may be said in favour of these amateur 

criticisms that a needed special and expert attention is paid, 

in last years, to the demands of environment protection. which 
were not systematically respected in the past 

Thus as the Comission for Water Management Sciences stated 
already in 1983 that fur ther  research is needed, the research is 

really necessary, but it is not an obstacle tu realize the 

Project  according to the original  plan.  It is a lso  my opinion. 

III. Standpoint tu the study of VIZTTERV lfStudy of 

ecological impacts of the G/N Pruject and sunmiary tu this study 

I can express only those coments which are hased on my 

experlence. 

Summary . 
p.1 - As I mentioned in detail form already in 1. par t ,  t h e  

Academy of Sciences began to be preoccupied with scientific 
research of the GJN Project not only in 1981, but within the 

activitias of the ~ommission for Water Management Sciences 

already i n  1976 and it submitted in 1978 the same what was 



p .  8-11 - Statements on Water q-hality is, in my opinion, 
l sufficient with a remark that t he  wastewater treatment is not 
l only appropriate, but it is necessary to solve it along w i t h  the  l G/N Project. This is strictly related tu big sources of 
I 

pollution, Canalization and wastewazer treatment of smaller 

villages can be solved l a te r .  l 

I submitted in 1981-82 by the  commissions of the President. 

p .  2 . - Interdepartmental cornmission has never asked the 
I Commission : £or Water Management Sciences for cooperat ion, 

although t h i s  commission was regulhrly i n f o m d  about this 

questian. An accidental invitation 

Commission is not the  same as the  

Cormission,.. 

On Study of ecological impacts I 
p . 3 4  - If ne take for basis average values, the discharge 

I of Dunakiliti çeepage canal does not reach 45-50m3/s, not even 
I 

40rn3/s even in such a case if seepage with elevated level is 
I 

used. But if the  real average seepage fiactar w i l l  significantly 

deviate f rom the basic data, the seepabe discharge may be 

of some memberç of the 

representation of the 

p .  14-15 - I agree basically 

wastewaters during t he  peak operation 

the next peak operation center, but I 

that in time of water level decrease, 

not sink and set on hanks. Therefore 

biological waçtewater treatment is 
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significantly higher or luwer. it is quite right that  

I 
the  çeepage system iç designed with çuch a high adaptability, 

1 propose to build in the Dunakilkti weir an electeoblock 

with capacity 50m3/s as it was mention& in the f irst  projects. 
Tt would be indeed necessary to discha!ge only 20-25m3/s at the 

beginning with regard to the seepage and with a i m  thar also in 
I 

the upper section of the old river bed wuuld be 50m3Js 
I 

guaranteed, but later, the discharge should be higher because it 

with dilution of Gydr 

and their washing away into 

donft see any guarantees 
the suspended load would 
£rom t h i s  vienpoint, the 

necessa ry . . . .  



stays unused £rom the viewpoint of energy due to c~lmatation of 
the river bed over the waterwork. 

p.35 - I cannot understand Lears from washing of t h e  old 

river bed with surface water. 

- O i l  catching above the Dunakiliti weir is, due to the p . 4 2  , 

low velocit);. possible with permanent floating walls. - 

p. 63 - 1 am not infomed that w e  would have at our dispasal 
the  results of finished or sufficient research tu stop the 

riverine ice fields in winter tirne from the Dunakiliti resemoir. 
~f not, the research must be done, because sliding of both ice 

fields to the middle can shut the free passage and thus  ice can 
form an ice barrier causing a flood. 

p-65 - In the list of literature the basic study of VITUKI 

of 1980 is rnissing (Exploration of efficienfy a£ seepage canal 

of the Dunakiliti/HruSov resenroir) , which solved the groundwarer 

regulation in SzigetkOz, even if other  seven studies connected 

to this one are mentioned on p.66. 

~0 flxnfroductï~n into the discussion of Academician Jdnos 

szabo 
p . 2  - I donf  t consider for  founded to omit the peak - 

operation, neither from the water quality, nor from the energy 

production. Wastewater treatment of GyÔr waters is necessarv. . . - d  8 

independently from the fact if the peak operation will be or wiil 
not be realized. And it is not clear why one GWE of energy during 

rewlar operation should need more oil than its production with 
peak operation. 

I don't see a reason to guarantee the permanent ship 

navigation on the old river bed. If needed, with opening of weir. 

it is possible to fil1 the oid river bed up to navigation 

depth.. . 
p .  5 - I am personally very glad that the groundwater problem 

in Szigetkbz, which some years ago provoked major reservation, 
and agricultural situation is considered in the Introduction f o r  

corresponding one, 
It would be good if we could boast with only one fragment 

of wastewater treatment on the right side of the  Danube as it is 



with water on the  left side of the 

constmct somethiq before we demand 

t h e  left side. 

river. But we must first 

more from our neighbour on 
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P -  6 - Ta reserrations against 

from the  hydraulic viewpoint, 1 would 

the change of water quality 

like to mention only that 
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4 . 3 . 2 .  Position of the Academy in the year 1985 

The ad hoc comission of the ~ u n ~ d r i a n  Academy of Sciences 
I 

elaborated a standpoint irom bath round-table conferences which 

were sent by the President of the Academy together with   ide- 
1 

mémoires £ r e m  conferences to the Secretary of the ~ungarian 

People's Party. It ccnfirmed the positidn of t he  Academy of 1983, 

but it stated also that diametrically oLposite opinions existed 
in many questions. Necessary research is 
there is ne information that some questions 

the  water i n  Dunakiliti reservoir w i l l  stay there max. some days 
1 

and therefcre it cannot be considered as stagnant water. 
I 

Regardless of it, there are significantly higher velocities at 
I 

the  peak operation than it is by regular operation. 
p.7 - It is possible that enerb production of the G/N 

System in peak operation will eepresdnt only 1.2% in the year 
1 

2000. but it will' guarantee 7% of peak operation what is not 

I unimpurtant, 
p.9 - If sume weeks or some months waiting of ships is not 1 

considered as damage, then the  ship t ranspor t  will really gain 
I 

nothing with the G/N System. But 1 rea l ly  doubt that it is true. 
Debiting the anti-flood budget ?ith costs of anti-flood 

constructions is quite right. 

The result of cancealing the information is the fact t ha t  
I 

the  groundwater problem arises once more in 1981, even if a 

mentioned in detail ,  but 
( fur .  ex. if the peak 

solution existed already in 1 9 8 0 .  

1 agree with other parts of Introduction 

I am not competent. 

or for same of them 



operation is admissible or not .  or - h o r r i b i l e  dictu - in which 
I 

measure and under which conditions it 16 admissible) could be 
cleared in natural  way and unambiguously on the basis how nature 
reacts . In connection with Perczel' s proposal they state.  that 

"an open clash of opinions is considered as useful, even if lacks 

are being found in the report." Ir is pity t h a t  af ter  this wise 

statement, f u r t h e r  secretivenesa went on. 

4 . 4 .  Positions of the Afademy in 1989 

~ h e  government - under pressure of some not yet distinct 
environment protectionists and t h e i r  leaders - has asked the 

ncademy for its posi t ion to support t h e i r  decision taken f rom the 

innerpolitical reasons tu suspend the construction of Nagymaros 

with the authurity af the Academy. The direction of Academy has 
agreed at last not to constmcr the Nagparos  part of the Project 

- without regard to the fact that it was a part of International 

Treaty. 

As nabedy with normal mind could suppose at that time that 
it would be possible to stop the  constmction of GabEikovo- 

nunakiliti, which was already by 90% completed at that tirne, some 
objective statements entered into discussion in connection with 

th ie  construction. Among working groups of t h e  ad hoc conunission. 
preparing the position of the Academy, t h e  group of water ecology 
(even if the water management construction was not represented) 

stated hasically that in case if Nagparos would not be 

c u n s t ~ c t e d ,  the operation of the camplex ~abEfkwo-Dunaki l i t i  
w o u l d , b e  acceptable without peak operation. Some statements 

f ollow : 
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" - . . . Even if the final report of the UNDP/WHO/OVW "Mudel 

regions cf rep la t ion  of water quality in HmgaVM named in 

detail the possible and most substantial problems of water 
quality in connection with the G/N Pro jec t  construction, no 

camplex exploration of these problems hao been realized up to 
these days which could serve as a basis for taking decisians. , 



. . . B u t  the non-realization of the Nasymaros part without 

peak operation leads to quite another dituation than the original 
one had to be. In case of such a deciskon* the very detailed and 

I coniplex revision would be necessary which would reveal a i l  l connections and it would laçt  some yearç.  
I 

- * . .  1 
The working group of ground ecology of ad hoc commisSion - 

also without water management c e n s t d c t i o n  - examines in i ts  

detailed report t h e  consequences of d e  G/N Project realizati~n 
I in the  whole extent, then in connection with the realizatian of 
I the Project withuut Nagymaros - considering the construction of 

GabEikovo-Dunakiliti for obvious and also in connection with l 
Nagymaros, it considers for appropriate only moratorium and not 

I the suspension or dernolition - and ends with two following 
I paragraphs (which are also a critieism of the awn ecology 

pirognasis) : 

IlIf the GJN Project muld be realized only partially 
1 {without Nagymaros part), without peak operation, then the 

secondary negative ecology impacts wouid be eliminated not only 
1 '  around Nagymaros, but they will be lowered ais0 in upper section. 
I But even at moment, the r e p l a t i o n  çyçtem of groundwaters worrld 
I be useful, as well as the construction of structures tu prevent 
I 

t he  deterioration af groundwater quality. This is not an 
l alternative of effectiveness, but the bas i c  ecologic supposition 

co pue the D/N Project into operation. 1 
To reliable prognosis of the &ove-mentioned ecalegic 

I 
impacts of the GJN Project, the results of monitoring during the 

I 
period of 3-5 yeara after putting the GabEfkovo part into 

I 
operation are needed, ft is absolutely necessary ta construct and 
to operare the cornplex monitoring which ?hould be more extensive 
than ehat of nowadays. But it w i l l  be Possible in such a case 
that moratorium on Nagymaros could be gu,!anteed for that period. 

l 

of ad hoc corniseion, contains the  verba4im report of the above- 

Budapest, 15 .6.19Bn 

The position submitted on June 20, 

mentioned statements. 

on the plenary session 
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page 4 - SO 
It is necessary tu state that t h e  President of the Academy 

Ivan T-Berend in its TV interviev in which he supported the 

moratorium on Nagymaros - not to endanger h i s  reputation of an 
economists - answered that with regard to the fact that the work 

GabEikovo-Kiliti was almost completed, its suspension cannoe be 

discussed. 

Another opinion of the pxesident of another Academy should 

be mentioned in this place. It was heard on the V i e n n a  Congress 
ICOLD (International commission of big  weirs) . The opening speech 
- it w a s  published also in written form - was lectured by the 
Preçident of the Austrian Academy of Sciences, the prufessor Otto 

H i t t r n a i r .  This lecture was concerned in a very cornplex w a y  with 

a balanced interaction between the  urilization of w a t e r  energy 
and environment, between man and nature .  Some ideas: The 

utilization of watar energy is clean and ecologically 

advantaqeouç praduction of energy in cornparison tu multilateral, 

global and loca l  impact of thermal power plants  on environment 

and health. The correct ecological impact should serve to vital 
relation between environment and economy. The ecological 

dogmatism, the  deny of a l1  changes, damages this vital balance. 
The real aim of this ideological dogmatism is to awake pre judices 
and obstacles against every rational planning, to render 

impossible the development of fulfilment of human requirements, 

even in areaç of hunger - activities against establishment of 
water resemuirs - alscr minimally fulfilment of living needs. 

This is in contradiction tu human solidarity etc. (Perhaps, Otto 
Hittmir dei ended with these ideas its reputation of natural 
scientist) . 

In front  uE the building, some young men distributed 

leaflets of some fabricated organization ICALJï (International 

cooperation against big weirs) and spread a linen, which - as a 
ideal way of l i f e  - represented a South-American Indian-fiçhing 

fishes in primeval forest w i t h  t i t l e  "Let rivers f l o w . "  Even the 

reporter  of the ~ungarian TV, sent for the ~ungarian money, 
supported the small number of t ha t  non-~ungarian organization 

distributing leaflets, but he was nat interested in the opening 
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speech and speech of the President 05 Austrian Academy. (Later, 

I Hungarian TV broadcast nothing about the Congress of ICOLD wilh l 
2000 participants, but there w a s  a detailed report on t he  meeting 

of " I W i l  with 10 participants* 

4 -5.1990 Letcers tc t h e  new gcv&rnment 
I 

Even if the mass-media fought against the G/N Project, it 
I was possible tu hope fo r  a new, objective examination of that 
1 

question an the basis of sober expression of the minister for  

environment of the new gavernment in interview. 
~ h e  ~resident of the conmissibn for water management 

sciences who was at the same tirné the head of national 

institution of highest degree for  training of water c ~ n s t m c t i o n ,  
the f orner  Instituee of water management and water conetniction 
at the Technical University, wrote thé letters, in the case of 

I 
the G/N Project ,  of the .same wording tu the P r i m e  Minister, 

Miniçter for Environment and Minister 
tu the President of Academy. He States 
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question and demonstrated that the last 
Academy had avoided in substantial 

of Transport, as well as 

at the beginning: n A f t e r  

ad hoc commission of the 

questions ( f o r  ex. if 

f a l l  of political storm, it is now time tu se t  up, if it is 
I possible, a good and founded decision on the G/a Project which 
l will take into account the present and fu tu re  interests a£ the 
I country,xr Fur ther  - on the basis of discussion in tbe Conanission 
I 

for water management sciences - he summarized the history of the  

Nagymqros had to be constructed or not) the decisions and le f t  

it to the Preçident of the Academy. The bresident of the Academy 

and his close circle - under influence kf members of Presidency 
I who were not enuugh qualified but fomed the expert opinion with 
I 

regard tu political situation - taok position that the Nagparos 
I 

could not be constrrrcted and so it came out ta public and 
I 

parliament as the expert-scientific position on the Academy. The 
I 

government , ref erring to thia f act , suspended tempcrariiy the 
I 

construction at N a p r o s ,  later an the whole GJN ~ r o j e c t  and 
I 



prognosis of possible ecological impacts and then it would decide 

on the  basis of these examinations about the future destiny of 
the whole Project. 

F u r t h e r  he writes : 

"...now, it is no more question of beginning and expansion 

of research necessary for the project, but much m o r e  the 

detenninatfon of operation possibiiities - in case of Dunakiliti 
andGabCikove cf almost completed structures. Taking intu aecount 
especially high degree of uncertainty of ecological prognoses and 

high degree of responsibility of research workers in the case 

that  they would recomend putting the work i n t o  operation after 
five considered years of research and then a year later, a 

catasrrophic ecological situation of water quality would 

eventually arise, thus the psychological base cf eb j ect ive 

prognosis is very week. In my opinion, much better and m a r e  

economic and anly reliable so lu t ion  f s  an inmediate test 

operation of the cornplex ~unakiliti-GabCfkovo and evaluaticn a£ 
r ea l ly  existing situation, because in this . case, the research 
workers are not overburdened with psychological load, but they 
can measure and evaluate only the real state and they can 

detemine and declare with responsibility if the operation can 

go on. ... 
...If the test operation ai the part ~unakiliti-GabCfkovo 

w i l l  be determined tu be advantageous, respectively it would be 
. positive with acceptable heigbt of costs, then t would he 

passible tu con~tmft  and put into operation also the Nagymarcs. 

(Majo~ i ty  of experts confirms that the main cause of eventual 
unfavourable ecological impacts would be the water reservoir 
~unakiliti, the impact of Nagymaros would be smallerl . . . . The 
working area thus should be dismantled, respectively the original 
r i v e r  bed should be restored only in such a case if the teseing 

operation ~unakiliti-Gabliikovo would prove that the operation of 
the system wuuld be irreversible damaging.lr 

Then, he pcinted out  on 70-ties years of swollen branch af 

the  Danube in Rackev. In cornparison tu this branch, the 

conditions of operation of the Dunakiliti reservoir would be 



I favuurahle. Then he pointed o u t  at environment protectors, at 

poli~ical interactions, at mass-media and cunçequences of it: I 
"In my opinion, the  well-rninded protectors - a'long interna1 

1 
remarks of water management experts - raised justified or 

unjustified, but at any case legirhmte questions.. . m e s e  

questions were classified by the polktical opposition of that 

eime - without appropriate expert condrol - into the arsenal of 
means of political fight for human and collective rightç, for 
raisin9 democracy fthis procesfi is not 

understuad, that  after taking over the  
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and new political and expert representatives fear tu corne back 
l 

to such projects  which are connected with the former regime. It 

yet finished). It can be 

poner, it is dif ficult to 

must be acknowledged (and it should be 

impossible, if before beginning the 

favourable was to back to the or ig ina l  

give up "expert" and supported during many 
years without threatening its and therefore the old 

explained tu the public) 

construction, the most 

situation, now due to 

that putting the G/N project intu operatiori or its suspension is 
I nut a political and ideological question, bu-t a v e q  pracrical, 
I 

pragmatic, technical, economic question which has to be and 

should be çolved in Eavour of country, with the leaçt possible l burden of tax-payers, with most useful utilization of the system 

and with the leaot damage to envirbnment. ~d it is noe 

considerable state oÉ construction, t h e  most favourable state 
I 

would be the test operation of the çystemWn 
l t!....The mass-media gave r o m  only for attacks Iwithout 
l contrûlling if they are f ounded) , while the experts opinions 

supporting even in small measure the  G/N Projecc were not 

published, N a t  to speak about the anti-democratic character of 
this rnethod, the rasult of which was dot only the unilateral 
influence of public opinion against the Q/N Project, but as well 

l discredit of the water management profession itself which stops 

the geowth of experts. (The typical exadle ia that W reporfing 
I 

Delta broadcast in these days a half-an-hour programne how 
I 

the "experts" elaburated in "Wallingford laboratory" the 



protection cf dying ba&s cf England nat in discrepancy with 

na tu ra l  laws, but with their utilization. But they did nat 

l mention that "the experts" were hydrotechnicians and there is a 

l a b o r a t o q  of water constructions in ~allingford") 

I He ends hiç le t ter :  
"... 1 wrote these lines on the basis of discussion.which 

took place during the session of the Cemission fo r  water 

management sciences on 14.6.1990 and on the basfs of the 

commission's agreement. It cculd be still a l o t  written i n  

connection with water management and ecological tasks affecting 
I 

a l1  areas of life (ta mention only an unfavuurable state of waste 
waters and was tes in the country) which demand a principal  change 

of aspect and measures (even money!). But now the G/N Project  
represents a crisis. The right so lu t ion  would stabilize the 

position of water management and environment protection of the 
country and would avoid further extreme and unconsidered steps. 

Dear Mr-President! D@ar ministers! 

There were statements £ r o m  the  highest places, even from the 

Minister for Environment Lactually the most competent and 
temporary government plenipotentiaryl which demonstrate in the 

questions of the G/N pro j ec t  a deliberate and unpre judicad 
intention f o r  reevaluation of the situation. 1 hope that 1 

succeed with this let ter  to strengthen and real ize  these 

intentions. 

I can assure you in the name of the ~ommission for water 

manage,ment sciences as well as in nry name, at the same tirne as 
representatives of several institutions, tha t  we are going to 

develop activitiee for the benafit of the country in the sphere 
of water management and protection of environment. W e  will be 

at disposal tu the Goveniment and Academy collectively. 

individually as the members of commissions established in 

f u t u r e .  " 
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The President of the Commission fo r  water management sent 



on June 2 2 ,  1990 anather letter to the aame addresses in which 
I 

he submitted a cencrete proposa1 of the text  of guvernment 

declaration: l 

of technical and natura l  sciences - including eculogy should l participare. should adopt the decisia?. 

"The Government considers that decision of the former 

goverment for correct which States the definitive destiny 
of the System of the G/N Project  can bé decided only on the bhsis 

The research sheuld be aimed At terrain measurements, 

theoretical studies, laboratory and o t d r  tests. Due to uncertain 
l prognosis, especially in t he  sphere of ecology, to the facr that 

a par t  of the Systern is almost ccrnpdted and  therefore a f t e r  
minimum of work, it is suitable fo! t e s t  operation, it is 

I 
possible to verify al1 original and realty recomrnended conditions 

of further examinations and research. 

I 
on the System itself, i.e, in the undoubtful way. During test 

I 
operation, detailed reseaech of ecolog-ical factors, especially 

It states at the same cime 

in connection with water quality of the reservoir Dunakiliti, in l 
t h e  GabEfkovcr operation canal and in the Dariube in the section 

I 
under Dunakiliti, with operation influenced by the groundwater, 

I 
with impact on regulation and appropriation systern of 

grouadwaters, with developrnent of groundwate+ level and quali ty , 
with reaction of tlora and fauna in ) the area of reservoir. 

that still no decision was adopted as f a r  as the beginning of 

this research i6 c~ncerned. It is thkefore necessary that in 

connection with this research, wifh ulilization of propoçals of 
I 

respective institutions and protection and other special 
I organizations and after hearing well-kriom foreign experts, a 
I 

special governent commission, in whic( the bes t repres~ t  at ives 

respectively with nioving of flora and Eauna into the  similar 

inundation territory which will not be flooded, with changes of 
climate of wider environs. Along to t h i s  research, those l 
examinations w i l l  be continued or will be finished Ifor ex. 

I 
seiçmolagic prciqnosisl , which can be done independently from the 

I 
test operation. The Hunqarian and Czechoslovak side will realize 

I 
research un their territuries, reçpectively, with participation I 
of experts of other side and they let independent foreign and 

I 



national e x p e r t  and social protection organizations to look in 
the research results and to express their judgment. 

AS al1  experts agreed that conservation, respectively 

amelioration of the water quality of the Danube would be 

necessary alço in such a case if the  System of the G/N would nut 
be put into operation,  and the Hungarian and Czechoslovak side 

would conclude such an agreement on necessary construction, 

respectively spreading of wastewater treatment systems. which 

would contain alço the guarantee of construction and effective 
operation of neceçsary structures. This agreement muçt be open, 
prepared tu include results from onqoing research. 

The mentioned measures serve practically and exclusively to 

the protection of environment, for conservation of natura l  values 
and these having not only local, but also global importance and 
impact, the Hungarian governrnent will address t h e  European 

Comuni t ies ,  the governments of the U.S.A.  and other developed 

countr ies  which react on ecological questions that they cuver 

costç according to their possibilities and declared intentian~.~~ 
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The President of the Commission for water management 

sciences in his third let ter  of July 11, 1990, which he sent 
also, besides tu the above-mentioned addressees, to the Minister 

withuut Portfolio charged with administration of affairs 

concerning t h e  G/N System, and as consequence of worsening of 

economic situation, he analyses the consequences of the 

suspension of the G/N Project in 5 points :  

I. As consequence of definitive suspension, the compensation 

w i l l  be higher than the costs for completion. If the sum for  
completion repreçents in reality 57 billions, then the sum for 
definitive suspension will be 7 0  billions. 

2 .  The modernization and maintenance of navigation route on 
the Danube without the G/N Project gulps dom permanently 

billions and at the end, it will be necessary to construct any 

system of waterworks. 
3 .  The only way how to avoid the Slovak right fo r  

compensation is a cornon decision based on real knowledge from 
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the joint  t e s t  operation. 

4 .  The o us tri ans will not give up, from mere sentiment, 

their right for compensation of 3 billions ATS which legally 

belongs to ehem for construction of Nagymaros working area. 
I 

5. Gemany ohviously counted with the  Syatem G/N aleeady 
I 

under canetmction, when it def initively decided tu complete t h e  
I 

Çystem Main- hin ne-Danube. Therefore Hungary cannot brekk its 
1 

cantract obligation without having results £ r o m  test operation. 
6 .  We quote woed-for-word this cdnclusive point : 

"The ~ungarian govemment has to decide today. Either: 

a. without responsible scientif ic research (the most competent 
I 

and convincing evidence of which is the test operation). it 
I rejects fu r the r  construction and operation of the GIN System 
1 

and then. the country w i l l  be burdened with non-realized 

benefit, the obligation of uncondidioned payment of 
l 

compensation, as well as the end of our reputation of a 

responsible partner (what w i l l  inf lience on our future 
also from other v ieqo in t l ,  or 

b. w i l l  perfom necessary scientific research and on the 
I 

basis of the only competent and convincing method, which is 

test operation, - and nevertheless !he resultç of this test 

operation are - it will lead the co?nery out  of this case 

without moral detriment. If narnely !he definitive decision 
I 

wuuld be te camplete the construction, then we don't need 

ta pay compensation ta the Slovaks. even the Austrians can 

accept t ha t  the construction was anly suspended and it could 

be agreed that f o r  postponernent, neither t h e  Ausrrian side nor 

the ~lovak çide would demand compensBtion and the effects of 
I the functioning system would be successively realized. And if 

the decision supported by the scienriflic research would be the 
I definitive termination, the obligations toward Austria and 

Çlavakia would be admittedly actual, 

but our moral image, even cornercial 
untouched, our moral capital will be 

( A t  this point I must refer to t h e  

which ref erring to the  government 

against limitation cf supplies of Soviet 

t he  benetit would los t .  
(and political) 'will be 

undisturbed. 

mass-media information 

circles, has resemation 
o i l  - these are caused 
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by very bad economic situation - insisting that international 

treaties cannot be unilaterally cancelled. Naturally, it is not 

possible. But h o w  it is poss ible  tu nullify the Xungarian- 
Czecboslovak treaty or ~ungarian-Rustrian treaty and not to do 

any step for really scientific and only justified evidence bf 

uecologically emergency ~ituation~...)~ 
The letter ends as follows: 

"ft camot be çaid either £rom the &ove-mentioned and Erom 

my former letters, or £rom my activities that 1 fanatically 

support the G/N P r u j e c t  . M e n t i d n g  my opinions and proposals and 
taking into account the actual situation, 1 would like to 

contribute to such a solution which would minimize ecological, 

economic, (national and international) political and ethic 

damages and which would not fend off benefit - through 

construction of navigation rou te  of European level, the  

production of energy not pelluting environment etc.  Tu the  

benefit of the country and the nation. 
One note to my first letter (page 21) on niining a good 

name of the profession of water constniction. According to my 

last information which was liotened at the session of aur 

faculty, only three of n e w  listeners of construction engineering 

have expreççed their w i l l  ta continue the  studies in the f i e l d  

of water construction." 

The mentioned three letters were answered by two - not 

factual answers. The President of the  Hungarian Academy of 

Sciences Dumokos KosSry wrote on July 17,1990: 
''9 have gut your letters of June 10, 2 2  and July  II. I would 

like tu in fom you that the Hungarian Academy cf Sciences intends 

to study the G/N Project only on the demand of the government. 

If demanded, your proposals will be handed over to those members 
who w i l l  be participate in re~earch.~' 

The Minister for ~nvironment answered an July 26, 1990: 

<>I thank you fo r  your valuable information and praposals 

cunceming the G/N Project with intention te help us. 
Dear Nr. Professor, you are sure ly  infomed that Mr - GyÜrgy 

Kiss Samsondi was nominated as government plenipotentiary for the  
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Danube system of waterworks. 

As the governrnent plenip~te~tiary, respect ively  his 

secretariat is responsible for  al1 opdrative activities, 1 sent 
them the copies of your letters." 

4 -6. Activity of the conmission 

plenipotentiary 
af experts of goverrrnZent 
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or underwater weir which wuuld divert the Danube waters on the 

In the meantirne, the function period of t he  President Otto 

Haszpra was over, he wrote to che goveLment p lenipotent iaq  on 
I 

January 2 8 ,  1991 as a private person. We quote: 
I "..,. Even in the past, the probability grew and as 
I 

consequence of the last decision of the Çlovak gavemment, it 
I 

became almost sure that  the Çlovak side would constmct on the 

Çlovak section of the  Danube, approximadely near hinovo, that dam 

Sfovak inundation territory and there - 
ch@ river bed - a reservair of 45 km2 

daming the left-side of 

would arise which would 
çupply the GabEikovo part of the  Project. The system w i l l  

parantee the diversion of navigation =dute into the operational 
canal and the  operation of the Gab~ikovo hydroelectric gower 

I 
plant would be accotrding tu the original plans .... I5 

I 
lf.,.because in this case, the Hungarian side would nut get 

I 
any electrical energy, the Çiovak side ÿrould get 1,s - 2 multiple 

m o r e  energy than it would have got in the case of originally 

planned system. The possibility of utilization and interest in 
the Ç3,ovak resenroir of 45 k m î  extent !is practically the same 

than it was planned originally for the conmron Hungarian-Slovak l 
reservoir of 60Ean2, but the benefit will go only tu the Slovak 

side. . . " 
u....frorn the viewpoint of 

especially as consequence of the lack af 
coflsequences may be supposed which could 
high costs. 

According tu the original projects, 
regulate the groundwaters of Szigetkûz 

groundwaters of Szigetkdz - 
an agreement - damaging 

be removed only with 

it would be passible to 

with çuch a system of 



seepage canals which would be suppl ied by the seepage canal on 
the ~ungarian side of the reservoir ~unakil i t i  - ~ k ~ ; o v  and intake 

structure at Dunakiliti." 
il .... Restauration, respectively r e p l a t i o n  of the 

groundwater level would demand, as consequence of mentioned 

increase of endangered territory - according to my estimation 
(estimation took i n t o  account 50 m3/s as basis f o r  supposed 

discharge of the old Danube) - circa one and half multiple of 

çeepage as compared tu the original project and gravitation 

possibility of this f i .  e. that the  ttater "aloneJt would flow into 
the  seepage system) becomes totally extinct on t he  Hungarian 

territory. Then to restore the groundwater level on the  territory 

between the Danube and Rabca, t h e r e  are only two possibilities: 

1. Tu construct on the righr side of the Danube section of 

the Slovak territory straightaway over the w e i r  a gravitational 

intake structure of rninimally 100 m3Ja output  with a canal 

leading to the Hungarian ter r i tory  (The Slovaks had realized it 
in smaller measure with aim to supply water into the Mosoni 
Danube) there with a system of sedimentation reservoirs with 

ability tu clean the whole amount of water into a limpid state 
and tu expand çeepage canafs there where some were already 

constructed or planned. 

The capacity 100m3/s provides solution only on the  Hungarian 

protected side of the Danube anti-flood dam. If the aim is to 
preserve woûds, respectively naturalenvironment of the Hungarian 

inundation territory, the capacity of the çystem should increase 

over 200 m3Js. 

2. The solution, realized fully on the Hungarian side, would 

be the construction of a pumping station near ~ a j k a  with capacity 

ca 100, respectively more than 200 m3/s ( w i t h  demanded output ca 

15, resp. 30 mWf with above-mentioned sedimentation reservoirs 

with a seepage system. I note with regard tu the costs of 

operation of the syçtem that it muçt be in operation net. only in 
vegetation period,  but also during maj ority part  of winter period 

due to ecological reasons. 
It is evident tha t  both Msolutiona~ are £rom the economic 

point of view a big debit for the country and £rom the political 



point of view it is Hungarian side. 

AS t is highly conditions of 
the Çlovak reservoir can becorne 

acceptable, the the same 

measure. (1 can remember staternents of çume hydrabiologists. that 
the putting the watsrwork Kiskdr into operation accordin3 to the I l1~.stageN w i l l  cause that the water of Szolnok will become 

undrinkable. They insisf nowadays on the preservation of the 

1. stage. ) 

l The governmentplenipotentiary has answsred after  two months 
as f a l l o w s  : 

D e a r  Professor! 

Thank you four your letter of January 28, 1991, as well as 

f o r  previouç letters written with eff(ort ro help us. 1 must 
l 
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..,The chief political leaders 

owm traps because without scientific 
and statesmen sit in their 

support, they believed in 

a conclusion ensuing frorn a disputable tmth and they engaged 

chemselves f o r  it. l 
The construction of the G/N Project  reached a certain stage, 

when in the ratio 1: 1 a test contrai of the most ecologically 
critical part of the System fGabEfkovo-Dunakiliti) would have 

been possible also wiehout any wrong conclusions and with 

relatively low costs (daming of the kanubé). Those who sit in 
I their own trap are threatened unfortunately with a total fiasco 
I 

with international publicity because the u n i l a t e r a l  operation of 
the Gabeikovo system could show tu be highly probably as 

succesçful. IL could be moderated only if we contribute to the 

test operation. But if intluencing Lolitics and inf luencing 
science cannot see this fact then we 'musr addresç the highest 

forum, i .e .  the sane mind. 

I wish you, dear government plenipotentiary, that you are 
I 

succesçful in yuur responsible activities for the benefits of O u r  

country. I hope, and I believe t ha t  a repeated study of my l 
l e t ters  w i l l  heip you in these a~tivities.~~ 



i n f o m  you t ha t  your repeated proposal f o r  test operation is in 
contradiction w i t h  the Programme of national revival, therefore 
we cauld not accept it. Al1 other yaur statments will he - 
discussed once more within the framework of research of impacts 

with airn CO prepare the decision. 

The statements you mention in your last letter in connection 

with Czechoslovak temporary solution will be taken into a-ccount 

by preparing the plamed meeting on governent  level and 1 hope 

to couperate with you in future. 
Budapest, 20.3.1991 

Dr. Gy9rg-y Kiss SSmsondi 
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The goverriment plenipotentiary hold his promise and demanded 

Otto Haçzpra in March 1991 tu participate in the work of the 

commission of experts organized by AGRUBER. Its task was to 

evaluate in numbers the impact of different new variants of the 
G/n Project .  O t t o  Haszpra added a text of 12 pages to tables 

because "as ccnsequence of notions which can be explained in 
different ways, the numbers in tables alone provide no effective 
information .... The substance is thesefore formed by the t e x t . < '  

He w r i t e s  for example on energy: "The energy produced by the GIN 

System is a clean energy, the hydroelectric power plant pollutes 

neither air nor water in contradiction to thermal power plants. 

Helil produce the electric energy f u r  the Austrians in polluting 
thermal paner plants tu the detriment of own health and health 
of our children," H i s  sunmiarized opinion w a s  as follows: T h e  
only rational solution is Variant A-2 (only GabEfkovo) . The test 
operation GabEikovo-Dunakiliti would not further culminate the 

Slovak-Hungarian relations and it would lead with highest 

probability not tu an ecologically damaging and for economy 

ioosing solution. but tu an useful one. The test operation 

GabEikovo-Dunakiliti would not mean unilateral scientiiic, moral 

and p o l i t i c a l  humiliation for either of both sides and in case 

of unfavourable results, both sides could conclude an agreement 
on suspension of the Project. In favourable case, the Nagymaros 

part of the project  could be constructed with a respective 





reaction of the ad hoc cormission was published in the 4 6 .  number 

of November 15 aid it became clear £ r o m  it that the preaident of 

ttiis ad hoc commission was G a b o r  Vida. The answer nas no more 
publiçhed by ET, but w e  quote al1 three articles and the reader 

can do a conclusion himself. 

ÉT, 1.11.1991 (44.number) 

"Dear ÉT! 

It seemç that the Position of the ad hoc curmnissian of the 

Academy t o  ecological r i s k s  of the GabEfkuvo waterwork, which was 
published in 3 8 .  number of your magazine, was not submitted to 

respective expert criticism. 

Already the Eirst principle of the Position is wrong: the 

dynamic balance of the Danube and neighbauring water systerns was 

not altered during tens of thousands of yearç, but it changed 

substantially in the  past and this cen tur ies  due tu regulation 

of the r iver ,  flood-protection and regulation of surface waters. 
A t  Szigetkbz and iitng ostrov - even according to the map 
published in ÉT on page 1198 - the floods floaded territozy of 
5000 km2 for man* weeks and months 200 years ago (semetimas it 
happened more times in a yearl. It happens nowadays only rarely 

on smaller territories and for shor t  period (For cornparison, 1 

note that the Dunakiliti reservoir wauld flood 60 km2 of the 

former inundation area! ) . As cause of the said human activities, 

the whole biosphere of the region has changed if we consider 

"half-wild" nature or its new cul ture  which is able tu support 
and preserve inhabitantô. 

Qther three "principles" of the Position analyses t h e  

following: research must be done carefully ( 2 ) ,  t h e  lack of 

knowledge limits exact conclusions ( 3 ) ,  models of short period 

span can lead tu wrong conclusions (41 

The lack of knowledge follows from the lack of necessary 
wisdom. We can deduce well -f ounded conclusions fur the conditions 

of the mid-~anube f rom data and facts which were collected during 

several generations. It is generally known that the swelling 

s t ructure  of. , , Tas controls water on a wide area of ~dckeve i  
ISoroksdri) branch of the Dar iube  and 70-yearç results of 



obsezvations and monitoring of ecblogical and hydrological 

impacts of this swelling are ac dispbsal. In the swelling part  

of this Danube hranch. on the area of 12 k m 2 ,  self -purification I capabi l i ty  has arisen which has masteeed industrial. agricultural 
I and otker pollution, which is irresponsibly high and which must 
I be lowered at any case. In the l o w e r  section of the most swelling 

section, t o u r i s t s  can find every year !i ref reshing area and. water 
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I 

of goad quality . Six smaller sections pf this Danube branch were 
I already declared fo r  protected natural areas. The proceçs of 
I 

declaratian af other areas for protected is being in progress, 
l because the new and preserved botanical, zoalogical, hydrological 

values during t he  last 70-years deman4 a legal protection. 

We can consider the Soroksdr Danube branch for Ithalf- 

operational tes t  lf , Many conditions in the ~ u n a k i l  iti r e semi r  l are more favuurable and theref ore Ire can await there still bet ter 

conditions that in the Danube branch. / 
The swollen area ~ab~ikovo-hinakdliti and its surrounding 

would show surely good hydrological and iecolbgical cesults during 
some years long operation. A part of the region could be declared 

I 
f o r  internationally protected area. +long to t h i s  and other 

I positive sides ( fo r  e x .  hydroelectric puwer plant iç not damaging 
1 health), it cannot be understood why "restoration" of the area 
I 

is demanded which would cost some billtons. 
Even if I mentioned every llprincipletf and shortly comented 

I 
the positive impact of swelling, the extent a£ lecter dûes not 

allon a detailed criticism. l 
Dr.d,tto Kaszpra 

O t t o  Xaozpra wanted in his contSbution (BT. Nv.44) tu 
I 

substitute lTrespective expert crfticisyn of the Position (ÉT, 
1 

No.381, because according to his opinion, it lacked up to now. 
He sat  isf ied himself with rebuting prin{iples, because thus, he 
puts doubt on t h e  whole position. 1 dould like to refer to 



l~respective expert c r i t i c i ~ r n ~ ~  of Otto H6szpra. 

nccording t o  Position 'Actual dynarnic balance of the Danube 
and neighhouring water systems has arisen aiter the last ice 

period. It was not çubstantially altered in the last 10.000 

years". Really, today - as it was during last 10.000 years - the 
river at Szigetkôz flows over the cone of own sedimentations; it 

retains water suppl ies ,  conserves quantity and qualiky of 

drinking water. The regulation has admittedly changea the 

c ri gin al state of the river during last 100 years, but the  

statement of t h e  author of criticism that "the biosphere of the 

whule reqion haç changedSr is not çubstanriated, and it iç not 

precise. Not precise,  becauçe he th inks  on biotope or on loca l  

fauna and f l o r a  instead of biosphere (Only E a r t h  has biosphere, 

no narrow region can have it) . Not substantiated, because by lack 
of reçearch material, no summary opinion fan be formed on this  

question. 

The author qualifies f u r t h e r  three kfprincipleçfi and 
criticises their authors " fo r  lack  of necessary wisdoml'. Without 
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regard ta the criticism, f want tu s t a t e  that Otto Haszpra does 

not vant tu remenber (ar he does not remenber) at that ad hoc 
comission of the Academy which, in June 1389, elaburated the 

position to the G/N Çysrem fo r  the  guvernment. We both were 

members of that comission,  and now principles,  which are put 

into doubt, are word fo r  work citation of principles of that 

conmiission. (Besides  principles, 1 think it is important ta Say 

that estimation of ecological impacts is possible only with 
general t respective knowledge) and locaL I researcht experience . 
It iç nonsense tu diacuss ecolegical questions if conmion language 

and minimum experience in this area of extraordinary complicated 

science is lacking.! 

Otto Haszpra has got wrong conclusions at "mentioning 
positive impacts of backwaterH and as mudel, he mentiuned the 

situation of Surclksar branch of the Danube. Even the çoroksar 

branch of the Danube demonstrates in a best way which 

unfavourable impacts of backwater area can be on the supplies of 



I 
drinking waler which can be reached w i t h  bank filtration. There 
are man* w e l l s  in both sections of island banks of Szentendre and 

l Csepel along b i g  branch of the Danube. On Soroksar branch cf the 

Danube, a sho r t  section at Çzigetszdntmikl6si was tried to b& 
I 

uiilized. Ç i ~ a m p  decompusing due to lack of oxygen, sedimenting 
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Script  for ÉT (not published) : 

'Dear ÉT! 

Gabor Vida, answering my letter 
position of ad hoc comisslon, has 

conclusions in comection w i t h  remarks 

in backwa ter area has such consepence 
begiming "with chronic problemç of 

Going back tu the iiirst prin'ciple, what substantial 
I intementions into the Danube are meant. really, nevertheless the 
1 

interventions of the laçt 100 years were, on the whole section 
l 

of the Danube in Hungary the possibility of erection of bank 

go.44) in No.46 tu the  

not deduced meritory 

LU the f i r ç t  p r inc ip le .  

that  wells f ight f rurn'the 

quantity and qualky  of 

wells was preserved - n i t h  exception of 
backwater, as subs tantial" interventionn 

poçsihility . 

water!l1 The content of manganese and ammonia cations increase in 

thern, expensive technical interventilone are needed fo r  their 

decrease. A supplementary amelioratiod of groundwater is for e x .  

necessary . 
~t t h i s  side of the Csepel island, it was given up ta 

I 
utilize the territow fo r  further collection of water due to bad 

1 
experience at Szigetszentmiklosi. At ,supposed impacts of 

Dunakiliti backwater -- frm the v i e d o i n t  of not yet explored 
organical and ancrganical toxic elemedt s - the Soroksar branch 
of the ~anube is jus t  a mode1 region. / 

Soroksar branch, because 
has, elirninated this 

Academician Gabor V i d a ,  president of ad hoc commission 
I 

of Hungarian Academy of Sciences for coordination of 

research of joint ~un~arian-Slovak section of the 
Danube 



65 

The first principle anticipates as if it could have been possible 
tu restore the situation 10.000 years ago by dismantling the 

~unakiliti and G a b f  Zkovo f erroconcrete structures, by suipending 
theit equipments, by carrying away earthworks in the area of 
operational canal of 20 km2 and filling the river bed, . i.e. 

f u r t h e r  damaging of already regenerating nature, further 
planting. Practically it would mean restoration of the situation 

15 years ago, but even this restoraricn weuldcost bcth countries 
çome tens of billions of for in ts  and cronns. (Costs for  

restoration of Nagymaros of circa 1 km2, not demanding 

dismantling of ferroconcrete structures, are supposed about 4-5  

billions of f o r i n t s ) .  The s ta te ,  as it was 10.000 years ago (even 

on ly  100 years aga) - which according to the Position was not 

altered - could have been reached only by dismantling and 
eliminating a l1  antiflood dykes, the  structures of river 

regulation, systems- for diverting surface waters and thus to 

reach regular flooding of inundation territory of Szigetkôz and 
i i tn f .  cstrcv. permanent change af river beds and islands. serious 

damages on civil buildings, industrial and agricultural 

structures, equipments, products and i n  transport, domestication 
of alkeady forgotten malaria and the result would be a 

substantial worsening of living conditions for inhabitants of 
that region {i.e. not t o t a l l y  damned living beings of the 

biosphere) . ~ h i s  wauld be, even mildly expressed, a substantial 
change. if the national press calls  the ~ahrikovo part of the 

Project affecting only some percentage of the 5000 territory 

(and which would let the Danube flow over "its own cone of 

sedimentsu and would conserve also water supplies fo r  drinking 

w a t e r f  as acological catastrophe. even if *'reliable prngnosis" 
is lacking (see later) for  this small section, men fo r  water 

quality . 
1 don't know till today the f i n a l  text of the position of 

ad hoc cormnission of 1989, but 1 agree that many ideas of the 

1991 Position were discusçed also in 1989, But the substance of 

my criticised let ter  is already some years lasting - and self-  
financing - test operation of the Gabfikovo par t  of the ~ r o j e c t  

and jus t  this was recomended by that 6-member ecological working 



group. the rnember of which was also +abor Vida. They stated in 
the last conclusive paragraph cf 'thAir position of 15.6.1989, 
subrnitted to ad hoc conmissian: "For réliable prognosis of above- 

I 
mentioned ecological impacts of the G/N P r o j  ec t  . the monitoring 

I 
reçults of 3 -5  .years after putring ~abkikovo part into operation 

are necessary" {Proposal of position of ad hoc commission has l 
taken over nord for work this phrare of Vida's working group. 

(See also 4 . 4 ) .  I agree naturally with tha t  rational Vida's 

opinion. l 
1 conçidered the ÇorcksAr branch éf the Danube in my letter 

I 
as half -operational test. G a b o r  Vida' b information agrees with 

l 

this statement that "mode1 region of 1 supposed impacts of the 
Dunakiliti backwater . . . . is j u s t  the (soroks8r branch cf the 
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Danube." Naturally, the positive and négative impacts should be 

studied without prejudice. 
Therefore '1 would like to note 1 hope uselessly - that - I 

Szentmikl6s wells are to be found in the upper, very polluted and 
I 

devastated, less swollen section of the Danuhe fwidths to IUOm, 
I 

depths circa 2 m), 7 km higher from the  place where the swallen 
1 

area of 12 kmî (widths 200-550 rn, depths 3-8m) which I am 

ment ioning, begins containing circa 922 lof the total water volume 
of fhis Danube branch. I mention also t$t even if watet soaking 

I the sediments could have reached weils, situated 500 rn f rom barrk, 
I in first months, the water quality began tu deteriorate only 
I 

after çome years operation when 
establishments were not canalized and 
cormune wastewaters into so i1  between 

recreational riverine 

thus caused soaking of 

the Danube branch and 

wells. A t  that tirne, water works were obliged tu bagin strelling 
I of groundwaters with water of the Danube branch and on the basis 
I 

of positive resuits, the expansion is being planned. ( A l 1  this 

does not mean naturally chat sediments did  not  play a.role in 

deterioration of water quality, "local experiencett of manganese 
I 

increase in individual wells of not backwater area iç also wclrth 

mentioning) . 
The expluration which can be realized in this Danube branch, 



could contribute ta prognosis .of Dunakiliti, even if it is tmth 

that the totally reliabie resulte can be awaited only fram 

exploration 1:I in ~unakiliti. 

~ w a m p  was drailied only in some l o c a l  cases during 70 years 

in the SoroksSr branch of the Danube. Such lack Of prese&ation 
(maintenance) can be admitted neither her. nor in Dunakiliti. 

Only untouched virgin forest regenerateç itself,  the functianal 

forest must be maintained. The same is valid fo r  water 

reservoir. The Commission of the  Academy for water  management 

sciences has been urging since 1976 from own initiative not only 
exploration in connection with the G/N Pro j ect . but also  to plan 
limitation of damages. The l a s t  mentioned can b& solved onlv in 

4 --- 

such a case if hydrologists and ecologisfs will work tagether and 
1 they w i l l  have a scientific dialogue withaut prejudice, because 

only a free, open a direct exchange of opinions is appropriate 
for total revealing of tmth and a way to fom basis f o r  

decisiuns in benefit of the country. 

Otto Haszpran 

It is still worth mentioning that on t h e  basis of ora l  
1 

demand, Professor G a b o r  Xaradi, chief of a Faculty of ~ilwaukee 
i 
! 

~niversity - Wisconsin reacted also on the  Position of ad hoc 

conmissian. but his letter vas never published, nor any 
1 
; 

explanacion was given. He cite £ r o m  another letter of G a b o r  1 
- 

Karadi in another place, here we quote only the f inal  paragraph: 
''1 don't doubt any minute the well-mind of ad hoc conrmission 

of the Academy. 

-. 

But no information substitutes any well-mind.' 





(TransIa t ion) 

The State Planning office 
No. 001 263f55 

TOP SECRET 
Copy No.30 

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

Ref. : The report and proposds for solution of disputed questions between the 
Czechuçlovak and Hungwian side conceming the constniction of the Froject of 
Water works on the Danube with regard to the negoriations in the Centai Cornmittee 
of the Communist party of the Soviet Union. 

Report of comade Vasahlik on the d i s c h  
at the Central the Soviet C e  
Pw C- fhe water w m e  

Un Octuber 25, comade MaIenkov invited me and received me in the presence of comrade 
Koval, his vice deputy Pavlenkov and another representative of the.Ministry of power stations 
of the Soviet Union and informed me: 

He studied in detail the Czechoslovak project of the construction of water works on the 
CzechosIovak section of the Danube arid the C e n d  Cominee of the Soviet ComuIiist 
party discrissed this proàiem as wel. He sfressed that the construction of water wotks on the 
Danube was not onIy a technicd issue, but it was maidy a poIiticaI issue, because it 
cuncerned the neighbouring Hmgarjt and oiher Dmubian counùies and because it ww 
connected with the navigation on the Danube. He stressed that the Soviet side was of the 
opinion that Czechoslovakia had fmt to seek an agreement about the construction of water 
works on the Danube with Hungary through bilateral negotiations. These discussions should 
be held on a high political Ievel. After achieving an agreement with Hungary, the question 
shouId be submitted to oSier Danubian states, A shudd lx considered how tu initiate these 
discussions M e r  in the Danube Commission, He expIained that the question of the 
constnrction of waterwurks on the CzechosIovak section of the Danube had tu be solved 
wiSiin a comprehensive wIution of rrtiIization of the Danube for energy purposes. He 
mentioned in this connection the diffïcuIties which had the Soviet side at consmcting water 
works on the Siberian rivers, in particular on the river Angara, just for the reason that the 
problem of the utilization of the river for energy purposes was not solved complexly. In this 
stage of preparation of the project, the Soviet side is not in a position to formulate his advisory 
opinion, what does nut mean the rejection. It is important to set up a precise proceeding of 
soIuiion of proMems in this moment, He smssed at the end that the Danube corntries wwld 
have certainIy ernirient interest in the solution of rhe Dmuk utilization arid that 
CzechosIovakia, which disposes of experts and specidized organizafions, could have a 



I 
Ieading role. The Soviet Union would gIadIy participate in discussions and irs experts and 

I 
social organizations wouId contribute ro rhe construction of water works. He rnentioned aIso 
that there were voices fo be h e d  on Hungarian side th:! the Danube water work should to be 
constntcred on the Hungârian territory regardless to the fact that this solution would be much 
more expensive that the project on the ~zechoslovak territory. ln conclusion cornrade 
Malenkov stated that fiom the technical and expert of view, the solution of the Danube 
water work elaborated by our ride was very good. ~bmrade  Koval reiterated that it was 
important to start first bilateral talks between CzechosIovakia and H m g q  and onIy after 

I 
achieving an agreement, the (Soviet) Office for economic relations wirh popuIar democratic 
cornnies courd be invoIved. 



Annex 3 

CZECH NOTE VERBALE OF W C H  3 ,  1993 
(Translation) 

The Ministry of Foreign Affairs of the Czech Republic 
presents itç compliments tu the Ministry af Foreign Af fairs 

of the Slovak Republic and har the honcur to inrom that 
on February 23, 1993, the Parliament of Deputies of the 
Czech Republic has approved t h a t  t h e  Czech Republic would 

not succeed to the Treaty between t h e  Czechoslovak 

Socialist Republic and the Hungarian People ' s Republic 
cuncerning the  construction and operation of the  Water 

System ai Luckr Gabffkuvo-Nagymarus of 16.9.1977 and a i l  
related documents. 

The Czech Republic w i l l  not apply for any property 

claims related to the  comon investment ensuing from the 

Treaty and thus al1 assets and liabilities concerninq the 

realization of obligations according to the Treaty relate 
: thus to the Slovak Republic. 

The Ministry of Foreign A f f  airs of the Czech Republic 
availç itself af thiç opportunity tu renew to the Ministry 

of Foreign Affairs of  the Slovak Repubric the assurance of 
its highesc cansideration. 

Prague, March 3 ,  1993 

The Ministry of 
Foreign AEfairs 

of the  Slovak ~ e p u b l i c  
B r a t i s l a v a ,  





- y ,  14 February 1989 

-t, 22 March 1989 

Vasirnapi Hirek, 26 March 1989 





(Translation) 

Ma- ElLrlap, 14. 02,1989 
Vice-~r5me-Miaister un (abErfkuvo-Nagymaras 

Czechoslovakia d l  g a h  energy in addition by acceleration of 

construction of hydroelectric power plant 
(MTI)  - On t h e  basis of an agreement &th H u n g a z y ,  Czechoslovakia 
wilS gain energy ïn addition by acceleration of construction of 
h-uelectric puwer plant and the afr pollution will decreasa at 
che same t ime. This has been stresse by the fîrst Czechoslcvak 

vice-prime-~IiUster Pava HsfmSk Ln his i n t t d e w  fo r  Rudg 
prbvo - 

In h i s  yesterüay's i n t t k e w  EfrivïfSk said that the water 
work ~abEUcovo-~agymaros woUd gain in GabEikovo 800 O U 0  kwh and 

in Nagymaros 1 500  000  kWh electrical energy addition. Ae 

referred to the  fact that if this quantity of electrical energy 
w o u l d  not be prcduced by thermal pmer p l a t ,  the air pollution 
wauld be decreased in Czechaslovakia with sulphur by 23 000 
tames. Be recailed that  corrnection w i t h  accelesation of 
constructioa, eiectrical structuxes f n GabEfhvo w o u l d  be 

operatiag evezy three months as opposed ta ~r ig ina l ly  planned 
five months and in N a g y m r o s  aace 5n t w u  monthç, 

The V i c e - P r i m e - M u s t e r  stxessed that the water wurk had an 
imense international iwortance because it has improved  
navigation conditions on the warst section of the Danube.  After 
f inishing the mine-Main-Danube canal ia 1992, this imgrovement 
will briag advantages not only for C z e c h o s l o W a ,  Eïungazy and 
the Danube countries, but also for  further cauntr ies.  SrivnSk 

notad also that no investmentç w e r e  needed for accelerated 

construcrfoa cf the wcirk. 



{Translation) 

Magyar N ~ ~ c E ,  22-3-1989 

~cceleratiun cf the constructien is 

extraordinary inparmt - çtressed the 

Foreign Affairç 

consfderea by Prague as 

Czecbsla9k Miniçter uf 

mI - Pzaha: The fiechaslovak foreign 
realities of international relations 

negative phenornena, it endeavours a 

I 
J 

poli- resuîts f r o m  the 

and in s p i t e  of s o m  

creative dialogue w i t h  
countries of the world - declared the Czechoslovak Minister of 

Foreign AfÉaies, Jardr  JohancS in hi? parliamen~ary speech. 
I 

Tbe chief of the Prague diplomacy stresoed in his speech 

especially the pmcess of disaxament  

~ h e  CLe&aslovak Mfniçter of Foreign xffairç was coaceraed 
I 

in detail w i t h  the xresults of successive V i e a a a  meeting igd 
I cunceZOiPg the final document he stressed that  Prague wuuLd oiah 
I a ccoperation w i t h  WeSt-Eur~pean coutries in the f i e l d  of 

ecenomy, science and taehnicr. In conrieLtion w i t h  human rights. 
~inister  Johanes said that tBe cou t r i e s  vhich have signed this 

document:, shculd lead a serious and objéctive dialogua on these 
issues. They should stop g r a u d l e s s  accuijatic<s and interference 
into Fnternal issues. The Csechoslovdk Minister of Foreign 

I 
Affairs fonmtlated his position that uhi igat ions  fullowi~g Erom 

the ~elsYlki process w e r e  .elid id the ?me masure for East as 
I 

well as for West, The western parLaers s h d d  take it iatu 
accuunt . ( A - - 1 

~ 0 h - s  infomed that strengthening of relations with 

socibLLst countries, especiaïly with Ç b v i i i c f  mion. had a key 
importance f o r  Czechoslovak f oreigo policy. 

He sald that relations between CreJcboslwakia and BUP- 
are developing intensively . Prague coasiders the agreement, 
accordhg to w h i c h  the  construction of 
accelerated & the tem shorrened by 

important. 

the G/N ~ r u j e c t  wuuld 
15 manchs, fur very 



(Translation) 

mformation 5s crue, but quite oppsite 

We brought an Mamation in the last  m m b e  of our. journal 
un the sessfon of the &cipal coupcil ef the Eungarfm 

socbiist Feuplefs Pa*y in Vdc. The repart stated that the 
representative of the parerit o-zaticn ai the ~azty pmpeaed 
to o r g d z e  a c t i ~ t y  for suspension of the G/N  Project.  

Tii cornpliance with a w e l l - ) m o m  vit we could now Say thac 
the information is true, but qui te  oppusite. B u t  let's put wits 

aside. W e  nnist inform our that the secretary cf the 

p a ~ e n t  orgaaizatlon of the P a z t y  in N 2 p m a r d s  calied un fo r  

organization of activity against the s u s p w l o n  of the G/N 

Pro j ect . 
Eow coula be published a contradictory, in this case 

misleading information? Th@ fault had not happened in Our office, 

but the reporter cf the H m g a r i a n  press office bruughf a 'wrcng 

inttrpreted material. N a t u d l y ,  w e  hsd not check& it a l s a  fo r  
the reasoa that  we trusted the Eungariui press office fer its 

work w h i c h  is characterized by mctness and credfbility. 
M e r ,  we couqly w i t h  justice and demand of the municipal 

couacil of the mgarian sodaï is t  Peoplef s paxty in Vdc and we 

inform about tha speech of -criminata sgebker, tbe secretazy 
of the Pa*y is N a w e a ,  Tibor Adam. In c o n f o d t y  wf th the 

reçol~tion of the session of Che p a r a t  orgaaization an 3 3 .  

M a r c h ,  the secretaxy has infomed t h a t  a contradictury situation 
has been formed coacerning the construction of the water step. 
The V i c e - M h i s t e r  PBter M-gyessy signed in February of tbis year 
with his Cze&uslovak colleague aa agreement, accordiag to w h i c b  

the ffrst machines cf the GahEfkwu Irater xork wuuld be put into 
operation witbuut apy changes un J m e  2, 1990 and further sevea 

aggregates after taree months and not after £ive munths as it -as 
planned. It m e a n s  by 14 mon- earïier. B u t  on the session of 

the Parliament an 9 .  March, the Prime Miaister M X 6 s  Nemeth, 

reacting tu the hterpellations of the depuries, cook a 
83 



I comprumising pcsition. In his ~ p w o a ,  the g w r :  does not  

rejoct new discussions on the c-tr?Ction. moreover, i t  is 

preparad to examina the possibil icy cf Alebiscite. It m- that 
up to that time, su& wor)cs couid be oniy cempleted, w h i c b  w o u l d  

not cause irreverszble changes. 

"#e doart understand - says the seczetary ut the Pazty - h o w  
I it is possible thaf w f m  a wnth, the g w a r n m ~ t  concludes an 

a m t  w i t h  hia  p-er about accelerktion of the c c n s t ~ c t i o n  
en one hand and on the other band, it, dccepes and obligation an 
suspensian of the constru~tion.~ 

Thus, Tibor Adam bfo-d about 

partnet orgmizaticn of the Party Fn 
*they wFll inform the G a v e m a t  tbat 

state campai- for supponing the 
t he  water step. They reseme the d g h t  

the r e ~ o l ~ t i a  of the 

Nagymzos, accordhg tu if 
they initiate the 

completiorr of investments of 

f o r  utllizatian of such 
manaers arid means whieh they consider f o r  i q o r t a n t .  Thfs right 
has naver beea rejectod even by the oppineut of the water werk. 



(TransIation) 

THE GOVERNMENT OF THE SLOVAK SOCULIST REPüBLIC 

No.: 323/1976 

R E S O L U T I O N  

of the Government Of the Slovak Çocialist Republic 
of February 4 ,  1976, Number 36 

conceming the implementation of the  resolurion of the 
Government of CSSR No.12/1976 on signing of the Treaty b e t w e ~  

~ S S R  and the Hungarian Peoplet s Republic on the conçtniction and 
operation of the G/N Project .  

T h e G o v e r n m e n t  

A. t a k e s  n o t e  

of the resolution of the Government of CSSR No. 12/1976 
on signing of the Treaty between CSSR and the Hungarian PeopleJs 
Republic on the construction and operation of the G/N Project ,  

B. r e q u e s t ç  

the Miniçter fo r  Forest and Water Management 
1. to submit to the Government, in cooperation with t he  

Minister of Foreign Affairs of ESSR, the Treaty between ~ S S R  and 

the Hungarian People' s Republic on the construction and operat ion 

of the G/N Project ,  a f t e r  its signature, with proposal of 
measures.far i t s  implementation, 

2 .  tu prepare and submit tu the Government. the draft 
\ 

principleç of the Çtatute of the Czechoslovak goverrrrnent 
pleniputentiary in the systern of political-ecoriumic management 

of &SR, by June 30, 1376, 

3 .  tu submit to the Government the draft principltoç 

of the Agreement on the Joint Sta tu te  regulating the activities 

of the Government plenipotentiaries according to the ar t .  3 ,  para 
4 of the Treaty mentioned under l), by October 31, 1976. 

Tu be executed by: the Minister for Forest and Warer Management. 





(Translation) 

TKE GOVE- OF THE SLOVAK SOCIALIST REPWLIC 

No.: 2712/1977 

R E S O L U T I O N  

of the Government of the Slovak Socialist Republic 

of Octuber 26 ,  1977, Humber 362 

concerning the  proposal fo r  approval of the Treaty between E S S R  
and the Hungarian People's Republic on the construction and 
operation of the G/N Project 

The G o v e r n m e n t  

A .  t a k e s  n o t e  
of the repart of the Minister f o r  Forest and Water 

Management on the signature of the Treaty between the 
Czechoslovak Soc ia l i s  t Repuhlic and the ~ungarian People' s 

Republic un construction and operation uf the G/N  Project, 

B.  r e q u e s t s  

the Vice-President af the Govenimeat J.Hanus, Vice- 

President of the Government and Chairman of the  Slovak 

Planning Commission, Minister of Construction and 

Technology, Mlnister for Forest and Water Management, 
Ministex uof the Interior, Miniçter 05 Finances, Minis ter 
of Agriculture and Alimentation, Minister of Conmerce, 
Miniîter of Culture, the President of the Slovak Academy 
of Sciences, the Director of the Slovak Geological 

Office, the President of- the Slovak Office of Geodesy 

and Cartography , the Chairman of West -Slovakia ~ational 
Cornmittee and the Mayor of Bratislava, 

tu assure the inrplementatian of taçks, w i t h i n  theix 

cornpetence, f ~llowing f rom the Treaty bettIeen Czecho- 

slovak S o c i a l i s t  Republic and the.Hungarian People's 
Republic on construction and operation of the G/N 

Pro j e c t  , 



C. ,e n t i t - 1  'e s 

the Prime M i n i s t e r  
I 

1. tu s-t the Treaty between Czechoslovak ~ocialist 
I Republic and- the E-rian People's R e p u b l i c  an 
1 

construction and operation of the G/N Project to 

the Slovak National Council, 

2 .  to submit, together w i t h  the Minister of Foreign 

Affairs af P Ç S R ,  the saidTreatL to the Govexament 

a£ the CSSR for appru-. 

Tu be exeqted by : 
the Vice-President of the Government J.Hanus, Vice- 
Presidenr of the Goverment and- ChAirman of the Slovak 

Planning Cormission, Minis ter of konçrrucrion and 
I Technology, Minister f o r  Forest and Mater Management, 
I Minister of the Interior, Minister of Finances, 
I Minister of ~ g r i c d f  ure and Alimentation, Minister of 
1 Commerce, Minister of Culture,. the President of the 

Çlovak Academy of Sciences, the Di!ecto,r of the S l o w  

Geological Office, the President df the Slovak Office 

of Geodeçy and Cartography, rile 
Slovakia National Conmittee and 

Bratislava, 

chairman of West- 

the Mayor of 



Annex 7 

(Translation) 

SLOVAR mTr0NAL COUNCfL 
Number: 2251/1977 

35 

R E S O L U T I O N  

OF SMVAK NATIONAL COüNC3L 

of 19th Deceder 1977 
concernbg the h e a t y  between  SR and the Buxigar5an Peoplets 
Republic en the construction and cperation of the G/N Project 

si-& in Budapest on 16th Septe*= 1977, submitted ta the 

Slovak National Council bx the  proposai of the Government 

The S l o v a k  N a t i o n a l . - C o u n c i l  
A. s t a t e s  

chat the neaty  b e t w e ~  CSSR and the ~kgar ian  Peaplels 

Republic on the construcrion and aperatian of the G/N Praject 

signed in Budapest on 16th Çeptember 1977 comprehensively 

zegulates the issues c u n c e d n g  the constrriction and operation 
of water works on the  Danube and rebresents a imperrat and 
Rnzltilateral contribution to t h e  econory of both socialist 
cout r ies .  

The Project on the D a u b e ,  h conpliance with the Dhect ive  
of the 55th session of the C o d s t  Party of Czechoslovakia f o r  

ecoaomic and social development of CSSR in the yearç 1976-1986 

and with basic  objectives, w i l l  signif icat ly contrfbute t o  

further economic development af the S l a d  socialfst Repubric as 

w e l l  as tu d f i e d  Czechoslavak ecoauy and gxuwth of its 
effectiveness. co~reheasive aniltiple solution w i l l  

guarantee uti l izatiaa of energeticai reserves, flood 

protection of S o u t h  s l o d a ,  salid conditions for further 
development of adjacent territory, especiaily agriculture and 
development of intexnational navfgatiua, 

B .  a p p r e c i a t e s  

international and national iqortance of the ~ r o j e c t  an the 

Danube ,  fully supports the signature of the Treaty w h f c h  is a 
dewnstration of efforts of intense involvement of the  

Czechoslovak e c o n o q  iato international division of work 

accordirig CO the Coqrehençive program of the Socialist economic 

integration of the COMECON member states. 
President of t h e  SNC 





Annex 8 

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





Nat ional Assembly ! 

Please excuse me if 1 trouble your attention. But more principal 
international reservations of political orientation occurred 

which af fected our foreigri relations and internat ional activi ties 
and 1 would like to speak about it. 

At the beginning, allow me some words on one specific 

factor. Many have already mentioned that po l i t i ca l  elements 

concerning the G/N almost predominated. Please allow me to say 

something in t h i ç  coruiection. On August 3 with a letter of 14 

issues, we expressed our position tu the proposal af the Miniçtry 

fo r  Environment and Mater management which was discussed before 

by the  Government. In this letter, we examined all issues and 
questions, which w e r e  partly incorporated into the  proposal, and 
partly were discussed within preliminary work of the  Government . 
For example, t he  question of frontiers, respectively question of 

f run t i e r  modif icatian, preçemation of navigation on the D a n u b e ,  

necessary water quantity of the old Danube etc. 

we spoke also about the fact that we demanded st i l l  much 

more data about impact of total constniction costs etc, 1 would 
like tu stress that the Ministry of Foreign Affairs did al1  that 

in the  s p i r i t  which has heen characteristic for the n e w  style of 
the Govemment that w e  examined principally al1 issues of such 
a high importance. 

I don' t know how could it happen that our proposal has been 
for some weeks in the programme of the radio Free Europe and the 

BBC where parts of the  letter were read. It was later the subject 

of the  Danube C i r c l e ,  reçpectively the subject of the groups of 

environment prutectors. I am not satisf ied w i t h  this. B u t  I thi* 
tha t  there is no Government, nor the Ministry where i n t e r i o r  
activities would not take place , some s o r t  of hannonization and 
they give cheir position only af ter they f ormulate  it . It did not 

happen and I wculd l i k e  to add t h a t  after it, nobedy has asked 

what destiny flappened to our  pruposals and semark. 



In the same mannes, the letter of the Ministry for 
l Environment and Water Management of August 2 6  has never been 

published, in which the Ministry =Laces on Our remarks. 1 

consider it f o r  important because 1 am an engaged follower of 
openness and publicity, but I think, Jhat principal demandç for  

I 
ethics and currectneçs must be held in maximum masure in the 

I 
çame manner as in other fields of politics. That is al1  around 
t h e  discussions tu this issue. 1 

The next issue. 1 appreciate the effort of the Academy and 

its position tu this i s sue .  Dear z ,oJ t~n  Kirdly ,  there is no 
I mention in t h i s  position that the Government alters the text of 
I 

t h e  Treaty, but there is a mention tu it, to postpane it 

e t c .  

other side must not take into account ii our position changed. 
I 

Thus, it may happen by right in such a case if we suspend 
1 

the construction, the other side will blame us for breaking rhe 

In this connection, 1 would like 
issue. With regard to the position of 

to stress the following 

the  Academy, many are of 

Treaty . Wide consequences exiçt which subeeance may be formulated 

in such a way thac the  break of t h e  treaLy may put doubt on the 

the opinion that a lot is possible or is needed tu be eliminated 
I 

uirh suspension of such a treaty, but there is one fundamental 
I argument which can be claimed and according tu which the reason 

credibility of the Hungarian Government 

of suspension may be the fact that - 
p r i n c i p a l l y  changed. 

Whatl s the problem? The problern is 

of international law, it is possible 

First. Those basic conditions which 

and 1 would still add 

the circumstances have 

that from the viewpoint 

principally in two cases: 

served as a principal 

foundation for  the Treaty signature, have changed. l 
Second. If the proportion of obligations which have still to be 

ful f  illed, principally changes. 

But the Hungarian side cannot present these obligations in 
I connection with the Treaty. B u t  what we consider fo r  substantial 
I 

is the fact that basic conditions did not change, but only 
I examination, evaluation of one side concerning the conditions . 

Because it does not need to influence Or disturb anothet side 

f rom the standpoint of international pol!tics and much more from 

legal position. And this is very inport& position because the 



that £ r o m  the v i e q o i n t  of foreign policy, it would importantly 

weaken international legal situation O£ the country. We are 
corrunitted w i t h  serious international interests to their 

compl iance . 
f would like to note that our  experts exarnined the records 

of the laçt 40 years £rom this position if such an important 

international  bilateral or multilateral treaty has ever been 
suspended in this way. We have,,,found no such example in the 

history of the last 40 years. 
What fallows f r o m  it? If we do it, the Hungarian People's 

Republic would form such a precedence in international relations 
t ha t  i t s  damaging consequences could be extremely great/big. 

And as far  as bilateral consequences are concerned. They may 

be two. Don't think only on the fact that in connection with 
already invested means, the Austrianç and mainly the 

Czechoslouaks may dernand compensation, but at the çame tirne, they 
may dernand £ r o m  the Hungaxian state al1 estimated compensation 

concerning lost gain. And this amount may be some billions. I t  

would mean a big load. 
Thus summarizing - f would likë to stress once more that 

£rom the international political v i e q u i n t  that these relations 

are concerned t w o  neighbouring countries with which we have 

excellent con t ac t s .  ft must be taken into account by taking 

decisions. 

Please, accept the in£ormation of t h e  Government. Thank you. 





Annex 9 

List of recently cornpIeted sewage treatrnent plants on the SIovak side of the joint 
SIovak-Hungarian Danube section (induding tributaries of the Danube) 

Part A: Construction being b e g n  in 1986: 

VK Bratisiava - Ieft bank 
Chem . industry Bratislava (nuw Istrochem) 
VK Dunajski Streda 
Sugar house Dunajski Streda 
VK Povdska Bystrica 
VK Liptovsky MikulGà 
VK Prievidza 
KoieIuine Bo5any 
Kovosmalt Filakovo 
Velkq Krti5 

Part B: Constmctions being begun between 1986 - 90 

VK Brat ishva-Petriai ka 
VK Zamorin 
VK Sered 
VK r i h a  
Slovakofarma Kiohovec 
Sugar house Trnava 
VK Banska Bystrica 
VK Levice 
Petrochema Dubuva 

There were some other wastewater treatmenr planrs finished and put intu operation in the years 
1989 - 1994. 

The Danube: 

I . Hamuliakovo-Kalinkovo (alsu for villages Rovinka and Drrnajski Luina) 
(micrubioiogical treatment plant) 

2. Velw Meder 
3 .  Senhice 
4. Limbach 
5 .  Kafiléria Senec 
6.  Daln9 $ta 
7. Zlaté nasy 
8. VK K u I ~ v o  



The river %un : 

1, Brezno - Palenica 
2 .  Brezno - city 
3. Zvolen 
4. Kremnica - Horna Ves 
5 .  Nova B a h  
6. i+-inova 
7. hrnovica 
8. Duin& Lehota 

The river Vhh: 

1. 
2. 
3. 
4. 
5 .  
6.  
7. 
8. 
9. 
IO. 
I I .  
12. 
13. 
14. 
15. 
16. 
17. 
1 S. 
19. 
20. 
2 1. 

VK Dem2novski DoIina 
VK Liptovska TepIA 
Cdpap RuZomberok 
VK Trstena-TwdoSin, Ni2n6 
Dofny Kubin 
OFZ, giroka 
VK Dolny Kubin 
VK SuEany 
VK Martin-Vrritkq 
VK TurEek 
VK Turèianske Teplice 
Teplkeii Martin 
SuEany 
Chemiceluloza 2lina 
ZVL Diamon Rajec 
VK Rajec 
VK BytSa 
Slovamyl, a. S. Boleriz 
VK Lehota pod VtiC 
Plastika Nitra 
Sugar House Surany 

The river IpeI : 

V e l e  
Krupina, 2 pcs 
Mainec 
Lovinobaiia 
Dudince, 2 pcs 
Mines Stiavnice, 2 pcs 
Pûtor 
Ipelské Predmestie 
Slovenské b m o t y  
Sklarne Malinec 
Fi1akuv~-Novcrna 
Bueina Vinica 
Lutenec 2 pw 



14. 2% Krupina 
I S. VeIkk Zlievce 
1 6. ~~achr ince 
17. Litava 
1 8 .  Hntianske Moravce 
19. Turany 
20. M9na 





Annex 10 

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

(Translation) 





P o s i t i o n  
of the Govement of the Czechoslovak SociaXisr nepublic an the 
decision of the Government of the ~ungarian people's Republic 

relating to continued work on the  construction of the GabEikovo- 

N a p r o s  system of locks 
- - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - -  _ - - _ - - - - - - - * - - - - _ - - - - - - - - - - - - - - - - -  

The Government of the Czechoslovak Çacialist Republic has 

been infomed of the decision of the Government of the Hungarian 

Peuple's Republic of May 13, 1989 to suspend imediately for  a 

period of two months work on the Nagymaros part of the joint  

Czechoslovak-Hungarian system of locks on the  Danube constructed 

on the hasis of the Treaty between t he  Czechoslovak Socialist 

Republic and the Hungarian People's Republic on the construction 

and operation of the GabMkovo-Nagparos system of locks signed 

on September 16, 1477, 

This unilateral step taken by the  Governent of t h e  

Hungarian Peopleds Republic practically rneass the suspension of 

the implementation of the Treaty and -buts the whole intention in 

jeopardy. Throughout the course of construction of the system of 

locks the Czechoslovak side has resolutely proceeded from the  

Treaty and the  contractual documents related to if, while closely 
cooperating wi th t he  Hungarian side. Furthemore, a protocol was 

signed on Fehruary 6 .  1989 on the initiative of the Rungarian 

s ide  on the  basfs cf which the term of completion of the  

construction is tu be shortened by fifteen manths. 

Al1 circumstances on which the Government of the  Hungarian 

People's Republic based its decision have been jo in t ly  examined 

bef ore the signing of the Treaty, i . e .  before the starting of the 

construction, and further specified during its course. The 

decision of t h e  Government of the Hungarian people ' s ~epublic uas 

made without any discussians w i t h  the Crechoslovak side. This 

step infringed the provision of the Treaty concerning the 

soiution of points at issue. The Czechoslovak side considers this 

a c t  as unjustified and groundless both from the matter-of-fact 
and international legal point of view. The Government of the 

Czechoslovak Socialist Republic therefore i n s i s t s  on the carrying 



The unilateral suspension of wodk will cause considerable 

damage alld the Czechoslovak side reserves itself  the right to 

enurnerate and to subsequently cldirn its compensation in 

confomity with the Treaey. The Same applies to much serious 

damage which could be caused by marriAg the construction of the 

whole syçtem of iocks. 

on and comple tion of the cunstlucrion 

system of iocks in accordance wiCh 

documents. 

The Governinent of the ~zechoslo~ak Çocialist Republic is 
I prepared te open talks with the Gavernment of t h e  Hungarian 
I 

People's Republic with  the aim to find conmion grounds for the 
successful completion of the Gab~fkovo-ka-ros system of Iccks. 

of the ~abCik~v5-Nagymaros 

the valid contractual 



Annen I l  

(Translation) 

Rud6 Prava 

16 May 1989 





RUDÉ PRAVO, 16. May 1989 

POSITION OF THE GOVERNMENT OF CSSR-TO TEMPORARY SUSPENSION OF THE 

NAGYMAROS CONSTRUCTION 

The Government of &SR is prepared to open negotiations with the  

Gavernment of Hungary with a i m  to find a common way to complete 

the G/N P r u j e c t  - Full working tempo in GabEfkovo 

PrahaJBratislava - The Minister of Foreign Affairs of ESSR 
Jaromfr J o h a n e s received in Eernfnsky palace in Praha on 

monday the  Ambassador of the Hungarian People's Republic, Miklds 

Barity and informed h i m  with the position of the  Government of 

CSSR to the decision of the Government of Hungary of 13.5.1989 
to suspend imediately f o r  the  period of t w o  months the 

constniction of Nagymaros of the j o i n t  G/N Projec t  on the Danube 

which is cunstructed on the basis of the Treaty between &SR and 

KPR cuncerning the construction and operation of the G/N Project 

of 15.9.1977. 

This unifateral step of the  G o v e r n m e n t  of HPR means 

practically t h a t  t h e  r e a l i z a t i o n  of t h e  Treaty w a ç  suspended and 
it represents a threat of the whole plan.  The Czechoslovak side, 

during the construction of the G/N Project ,  proceeds thoroughly 

£ r o m  the Treaty and al1 relating documents and cooperates 

intensively with the Hungarian side. Moreover, on the basis of 
Hungarian initiative, a protocol was signed on 6.2.1989 which 

speeded up the construction by 15 months. 

A f l  reaçons with which the Hungarian side supports its 

decision, were jo in t ly  exarnined before çigning the Treaty, i - e .  

before starting the construction and have been preciçed during 

construction. The decision of the Governrnent of HPR waç  executed 

without any discussion with the  Czechoslovak side. Thus the  

I procedure of solving disputable issues as set up by the Treaty 
I 
I was not followed. The Czechoslovak side considers this act f o r  

unjustified which has n e i t h e r  objective foundation nor it is 

founded by international law, Therefore the Government of ESSR 
insists on continuation and completion of t h e  Gin Plroject IO7 



l 
according to valid Treaty and documenbs. 

The unilateral suspension causes 

Especially the construction of Lhe Namaras step was 

significant damages and 

carefully studied frum the s i d e  of the 

t h e  Soviec, Auçtrian, French and other 

Hungarian investor with 

experts £rom abroad. We 

the  Czechoslovak side seserves the right tu evaluate and apply 
I for compensation accordhg tu the Treaty. The same is valid about  
I 

much greater damage which would arise by destruction of' the 

whole consrruction. 

The Government of PSSR is prepared 
the  Govenunent of the HPR with aim to 

effective completion of t h e  G/N Project .  

X X X  

The Presidency of the Government 

are still much m o r e  surpriçed with chis step of the Governene  
1 

O£ the HPR as the signature of the Agreement between ~ S S R  and HPR 

to speed up t h e  construction was iditiated j u ç t  from the 

tu open negotiations with 
t 

find a comrnon way for  

of t h e  Slovak Socialist 

~ u n ~ a r i a a  side. 

The Presidency of the Government 

Republic asks the  constniction and 

guaranteeing the Czechoslovak section of 

of the Slovak Socialist 

supply organizations 

che construction of the 

~epublic discussed also on its extraordinary session on May 15 
I 

the situation which has arisen as consepence of the decision of 

GabEikove step ta go on in fulfilmenr of rasks in such a way tha t  I the first turbine be put into operation by July 1, 1990 in 

accordance with valid schedule of t he  cdnstructien. 

the Government of t h e  HPR, 

The Presidency of the Government of the Slovak Sacialist 

Republic expressed a surprise about such a serious decision of 
I the Government of the XPR fo r  t he  reason chat the construction 
l 

of t h e  G/N Project  is a j o i n t  Czechoslovak-Hungarian work 

supported by the interstate Treaty. Tde investment and design 
works lasted more than 20 years. The organizat ions of Hungarian 

I and Czechoslovak designers with participation of scientific 

workers of both states by utiliz$tion ' of international 
1 consultations participated actively in ~ h e  work. 
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(Translation) 

m a r  Hirlan 
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MâSyar Hirlap, October 9 ,  1991 

New waves around the G/N Projec t  

Only posrponement in the depr. of Government plenipotentiary 

The Nagymaros part of the  P ro jec t  was stopped by t h e  

Government of Mikl6s Németh on May 13, 1989. Fos solution of new 

problems, the Government ~lenipotentiary was nominated. 

The task of the f irst Government Plenipotentiary, ~Aszl6 Udvari, 

belonged the establishment of the Secretariat , what happened only 

at the beginning of 90-ties and the head of t h e  Secretariat was 

nominated Gyürgy Szdnt6. After the change of political order, t h e  

office of the  Government ~lenipotentiary was preserved with the 

same tasks and authority. With the resolution of t h e  Government 

of ~ u l y  1990, Gyorgy Sgmsondi Kiss was nominated in the office 

of the  Government Plenipotentiary. The second point of t h i s  

resolution orderç to reevaluate the tasks of the Government 

Plenipotentiary, itç authority, activitieç, as the  evaluation 

of the Project  construction changed in the new order. According 
to the governmental programne, the watemork as a whole is not 

demanded and will not  be realized, SArnçondi Kisç had to organize 
the negotiations between both states in this sense, or t o  prepare 

some rehabilitation works. (The decision on the new statute of 

the  Government Plenipotentiary has never been realized. 1 This 

shor t  review was given by Ms. Adriane Hajiissy who is the 

counsel~or of the parliamentary council for environment and who 

worked some monthç in the office of the government 
plenipotentiary. As she has seen the *tworksfl dune in the office, 

she left it voluntarily at the end of July. 

The Austrians abandoned the construction of Nagymaros in 

autumn 1990 and the concluded treaty had to 'be dissolved. It 

meant, £rom the beginning, a very unpleasant condition f o r  
Hungary, because the Austrian civil and legal order had to be 

taken into account. According to it, Hungary had to pay 

compensation for  lost prof i t ,  therefore the  registration of real 

performed norks had tu be set up. B u t  it did not happen. In 
autumn 1990, t h e  accounting was done on the baçis of invoices and 

documents from Austria. In t h e  opinion of environmental 

defenders, the registration was nor dune due to the role played 
by Gyorgy SzAnt8 - he did nothing. 



Q. - The responsibility Bad to be 

plenipotentiary, Mx, Gyorgy K i ç s ,  K a v i  

A .  - I met hirn already in July 1990 

meeting chat he w a s  a very kind and fr 

nothing about  the problems of waterwor 

bef ore his nomination he never payed a 

the  G/N Projec t .  As the  construct: 

specialization f o r  waterworks and the 

distant tu him, but he cornmitted 

governmencal programne and he set u] 
consrruction of the project .  1 was v e q  

very week knowledge, can take over su< 

activiry and imediate decisions. 1: 

Minister demanded the council of env 

Parliament to take over t he  soc ia l  I 

pro jec t .  The members of the  council hi 

plenipotentiary since that tirne. I am c 

of t h e  Project  wuuld have been in a n 
it is now. 

Q. - How t h e  cooperation w a s  courdina 

A .  - 1 am sorry to Say, but G.S&mson 

whom CO charge, what is a task and 7 

realize the governmental programme z 

patience against the inability of rhc 

been evaporated /diminished/, eçpeciz 

the meeting of t h e  council of envil  

report on activitieç of gov. plenip 

change occurred since t h a t  time - wht 

f o r  MDF Karoly JZvor gave an i n t t  

questions to t h e  minister, i n  which cc 

plenipotentiary, 

borne by the new gov. 

you ever met hirn? 

tnd I realized frorn t h i s  

5ndly man who knew almost 

. He alone con£ irmed t h a t  

:ention to t h e  problem of 
in engineer, he has no 

discuçsed questions were 

hirnself tu fulfil t h e  

fur goal tu cancel the 

surprised, how a man with 
r an office which demands 

summer 1990, the  Prime 

ronment of the Hungarian 

introl /check role in the  

re tried to help t h e  gov. 

nvinced that the question 

.ch more worse state than 

td? 

i Kiss does not y e t  know 

iat is not, who wants to 

.d who n o t .  The o r i g i n a l  

gov, plenipotentiary has 

ly at the moment when at 

,riment did not adopt the 

:entiary and no adequate 
i in S e p t .  91, t h e  deputy 

p e l l a t i o n  on disputable 

.petence belonged the  gov. 





the gov. pleniporenciary that  wit 

researches and a l s o  with applicati 

experts opinions  - he should inform t 

necessity of time and that he çhould 

In t h e  oppusite, he took advice of 

asked Agrober to evaluate within t~ 

were not subrnitted officially by C 

exper ts  prorested against it, the 

result chat Che so-called variant "Dl 

of the GabEikovo p a r t  of the pr 

advantageous. 

As the Czechoslovak side 4 

intergovernmental negotiation - cou: 
way that we plan to put into operat: 

plant instead of them, t h e  min is t  

plenipotentiary, çtopped a l1  f u r t h e  

The P a r 1  iament , in April 1991, 

t h a t  rhe projecc is not  necessary it 
regard tu ecological points of vie! 

stop immediately t h e  works on th 

squander O£ common rnoney. 

The proposal  to realize this rt 

gov. plenipotentiary, but this propo 

- as the Minis t ry  of Fiances does n 

that the investment is no t  concluded 
the so-called programne "KupaN IKupa 

it is also the  governmental decisic 

date of financial conclusion. 

In my opinion, even if it is a 
gov. pleniporentiary and h i s  Secrei 

sense not to realize the project  

o r ig ina l  r iver bed. 

i regard to lacking basic 

ln of former internarional 

le government about the real 

ask f o r  t he  change of date. 

t h e  head of t h e  office and 

> months the Variants which 

zechoçlovakia. Even i f  t h e  

ork was concluded wirh the 

- i. e .  permanent operation 

3 j e c t  should be t he  most 

just before t h e  Apri l  

d judge this activity in a 

Dn the Gabeikovo hydropower 

srs, super ior  tu the gov. 

work of Agrober . 
confirmed in h i s  resolution 

irdered the reçtoration with 

. The resolution orders  to 

i p roject  to stop f u r t h e r  

solution is the task of the 

al is not definite up to now 

)t agree with it - it means 

Neicher dues it matter tlhat 

iç t h e  Minister of Finances) 

n - s e t  .up June 3 0  f o r  t h e  

o m n  social agreement, the 
a r i a t  does not work in the 

and the  Danube be in the  
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Prague has invited the Hungarian ambassador 

- (  MTI) 

The Czechos'Lovak Vice-Minister of Foreign Affairsi Zdenko 
i 

Pirek invited the Hungarian Ambassador, Gyorgy Varga to i t s  

office in Prague on Saturday in the afternoon and submitted h i m  

a detailed officia1 information on the position of the 
r 

Czechoslovak Government session of Thursday about GabEikova. 

Furtherrnore, an element of "expressis verbis" t h a t  the 

Czechoslovak side wauld be prepared, under specific conditions, 

tu negotiate the suspension of the .Variant "Ct' was lacking in t h e  

information, as stated later Gyorgy Varga. 

On Saturday, CTK (Czechoslovak press agency) issued t h e  

statement of Mr. Pirek, in which the representative of t h e  

Ministry of Foreign Affairs stated that i f  the meeting would take 

place in Vienna on Monday, the Czechoslovak side wauld be 

prepared to discuss al1 questions. The  directives of the frag 

Government would make possible t o  the Czechosfovak delegation 

to reach a reliable result. (The head of the Czechoslavak 

delegatiun was Zdenko Pirek alonef. The ultimatum connected with 

any preliminary condition would only compl îcate the situation 

which was already dif f icul t enough - noted t h e  Czechoslovak Vice- 

Minister of Foreign Affairs. 

I n  Sunday communiqué, Balasz LBsz16, t h e  government speaker 

stressed with regard to the meeting Varga-Pirek: the Hungarian 

Government - according tu an older resolution demanding t h e  

standpoint of t h e  Parliament - is also prepared tu participate 

in such  a meeting which would stop al1 unilateral steps not 

contained in the 1977 Treaty and start the activities of 

trilateral cornmittee. 

A Hungarian gavernrnent expert which does n o t  want to be 

named, supposes t h a t  the method of the Czechoslovak government 

which demands guarantees t h a t  the Hungarian side a d o p t s  anY 

conclusions of trilateral commission and o n l y  after it, it is 

prepared to stop a l1  works on t h e  Var ian t  "Cs, is nothin% new. 

He stated that t h e  same had been already proposed by the Slovak 

Prime Minister JAn Carnogurskf on April 1, at the meeting with 

t h e  Minister withaut portfolio. Ferenc MBdl in Slovokia. Ferenc  

Madl informed, in his declaration, that i t  w a s  not possible to 



I 
accept legal obligations tu any  results which were not yet known. 

I But s o m e  time ago, Hungary had accepted t h e  decision t h a t  
I t h e  recommendations of trilateral analysis would be taken i n t o  
I account in the Hungarian-Slovak government decision. The 
I 

Hungarian Goverr iment  stressed severa 1 t imes t hat  the t r i  literal 
1 negotiations s h o u l d  be started with a moratorium on t h e  Variant 

" C u .  The Czechoslovak side had reJected several tirnes t h i s  
f demand. Therefore it is unintel~i~ible how a C z e c h o s l o v a h -  

Hungarian meeting i n  Vienna in presbnce of the EC could take 

place i f  the neighbouring country ha? no will to stop vorks an 
I 

the Variant "C"and diversion of t h e D a n u b e  withaut preliminary 
I 

candi t i o n s .  1 f t h e  Czecboslcvak declarat ion h a s  tu be taken 
I 

seriously. the neighbouring country accepts such steps unly under  
1 .  

condition that Hungary accepts same obl~gations concerning their 
1 

side in advance .  But t h e  Hungarian side - as a c t u a l  statements 

prove it - I is not  prepared to s i g ' n  s u c h  a b i a n c o  bill of 

exchange. 

Austria will not participate in t h e  Hungarian-Czechoslovak- 

EC negotiatians. but it propcsed ser?ice - as Saturday's "Die 
I Presse" wrote. Die Presse infarrns about the Manday's meeting in 
I Vienna as about a fact, Kurier informs about- i t  only as about a 
I 

possibi 1 ity and notes that there is only a promise from Prag to 

stop al1 works on the VAriant " C M  

condition wauld be lulfilled. I f .  t h e  

alsa a good will, then i t  would be 

w i l l  take  place in Vienna OKA Monday - 

Die Presse analyses, in i t s  

Androsch" t h e  passions calmed down 

believed that h i s  intentions were in 

(as i t  claims t h e  Austrian manager), 

and thus, the Hungarian 

Slovak side demonstrates 

poss ib l e  t h a t  t h e  d i s c u s s i o n s  

informs Kurier. 

Budapest's and Prag's 

because  even i f  , nobody 

conformity with envlronment 

it is known where the real 

commentary, the case of GabCikovo in detail. "Budapest believes 
1 . .  t h a t  its effort brought results". "Prag ~ n d ~ c a t e s  a preparation 

for a Comprumise and cornforts Slovakia - those are sub-titles of 
t w o  articles. The Budapest's article rerninds the history of the 

I T r e a t y  and notes that cornpletion of t h e  Nagyrnaros hydroelectric 
1 

p l a n t  is unacceptable for Hungary. I t  is true t h a t  i n  "causa 



(Translation) 

Magyar Nemzet, 8.10.1992 

I n t e ~ i e w  with Ferenc MAdl, international lawyer and 

Hungarian Minister without Por t fo l i o  on anticipated steps  

of Hunqarian sovernment concernins GabEikovo hvdro~roiect 

( . . . . . )  

Question: Magyar Nemzet published on September 2 3 ,  the 

documentary report accoxding tu which in Navember 1991, a 
trilateral expert comnission (Gyergy H a e l ,  Istvdn Moln5r 

and KAroly Perczel) signalled the start of construction of 
Variant C, but its report was' put aside, respectively ît 

went on w i t h  difficulty. How could it happen? 

Answer: Many have read tha t  report, many newspapers quoted f r o m  

it, It iç often asserted that a part  of experts working f o r  

government did not discover the danger of the Variant C, 

they informed tau late about the constructiun. Thuç they did 

not lead the government into the situation in which it could 

prevent it. F i r ç t  of all, 1 don4t consider it ethical if 
something similar is asserted wGhout consulting respective 

persons . 1 ndeed there were only selected quotations . As f ar 
as the substantive par t  of t h e  problem is concerned, when 

the Hungarian Govemment learned about the  Variant, it 

understood imediately what was happening and it even 

became the mast important clash between two governments. ft 

is indifferent, with regard tu the case, w h o  and in which 

shall of real construction voiced the idea of paper tiger 
or something similar. The Hungarian government was 

conscious £rom the very beginning, what was being 

prepared and it undertook al1 steps - similarly as to the 

Parliament - to prevent it. It went so far as to cancel 
the Treaty. Thare would be a long list of Notes sent to the 

Czechoslovak side in this matter and I negotiated with them 
several times during the years 1931 - 1992. If onIV we had 

some outlooks to alter  the events! ~ikl6s Kiraly, an 

enthusiast specialist of the Danube, ~drienne ~a j6sçy ,  one 
of the  oldest supporter of the Danube protection, similarly 

as Karoly Perczel,  Gy6rgy Habel and 1stvSn Molndr - 1 

discussed with the las t  two and 1 was surprised by what they 

119 



said. According to fheir words, theysubmi t t ed  a report on 

Q: They submitted it to the governrdent plenipotentiary GyBrgy 

Samsondi K i s ' s .  

A :  1 know that he entrusted them with it. It drew somewhere a 

tie tight , but def i n i  tively neiiher by Miklos Kiraly, 
I 

Adrienne Wajbssy, nar in my e f f f c e .  1 know that, in the  

meantirne, G y 6 r g y  Hdbel and 1sivbi MolnBr sen t  it to the 
I 

~areign Cornittee of the Parliament, tu the ecological 
I 

cornittee, and as it was clear lacer, even tu the P r i m e  
1 

Minister and to other addresses. E t  came to me only in April 

1992. 

In december, the Czechoslovak govenintent adopted a 

resolution, which entrusted diffeient organizations with the 
1 

constmction of the Variant C.  At that perfod, the prablem 
I 

became really serious, because it was only 'rsignalledJr up 
- I 

to rhat tirne. We did not suppose that it would be really 

realited, because it cest a l o t  od money .and brings the same 
I 

dangers as the  original praject and it violates t h e  state 

f rontiers . S t i l l  before the  com!2ncernent of construction, 

Hungary protested with al1  d i p l a d t i c  means because it could 

have s e r i o u s  impacts on relation4 between both counfr ies .  

we reacted already in December to !he said resolution of the 
1 

Czechos lwak  federal government and we stressed that the 
I 

consepence ceuld be the cancellation of the Treaty. We 
I 

asked already at that time to suspend the variant C and we 

asked fo r  a cornon realizatian ab triiaterai examination 

of expected impacts of constmctdon. Tt is essential that 

the commencement of the Variant C alreaay in last  Nevember. 
I 

I donit kncw where they submitted it, I've gat it anly in 

A p r i l  1992, 

already at the time the Hungarian 
I 
! diplomatic and political steps. In 
I 

goveniment undertook al1  

my opinion, the statement 

l 
chat the goverment did not know what was being ~repared, 
is unfortunately a rnisleading uifbrmatien. 

1 
I 

Q: Accurdfng to th iç  information, the government did such steps 

1 about w h i c h  the public w a s  not infonned. I B u t  it seems now. 
I l 



that it did not a c t  quite decisively. 

A:  The public was continuously informed, the newspapers 
published 

the  exchange of correspondence between Prime Ministers, 
letters concerning of Gabrifkovu. when the construction really 

began - bushes were removed, deviation were marked e t c  - the 
experts, including colleagues, were meeting on the spot. 1 
alone visited t h e  whole construction site already ear l ier ,  

in the summer 1991, tu çee what uas happening. men, the 

works began in December, I returned Back several timeç. There 

were Jdnas Vargha, some deputieç f r o m  the dept. of 
environment, engineers-specialists, my close colleagues, 

~drienne Haj6ssy and Mikl6s Kirdly.  Their opinion at that 
time was: it is almost sure that it would be t h e  Variant C. 

~y colleagues came back often to this place and later, they ! 

came with a news, that  the warks seriuusly began. It was at 

the end of January, February 1992. They said tha t  they 

Czechoslovakia worked seriously.It is tnie that in the period 

of visits of Gyorgy H a b e l ,  Istvan MolnSr and Karoly Perczel 
at that  place. They were sure of construction on the basis I 

of their own information and designs. There was st i l l  another I 
I 

group of experts, whfch thought that nothing sure and 

definite could be concluded. 

Q.: There was an opinion publishêd in Magyar Nemzet t h a t  a 
a coordinatinq crganfzation to cocrdinate - Hungarian steps 
remark of translator should be established, because 
the  Variant C speeds to its end. 

A . :  We were reprehended that we abolished the  office of the 

Government plenipotentiary for  the GJPJ project at t h e  end of 
December. It was necassaxy alço fur that reason that  Hungary 

wanted to underline that it did m t  want the hydroelectric 

power plant to be constructed. But the cooperation of 

involved - remark of translator Hungarian Ministers was 
preserved because it waa ordered by the  resolution of the 

Council OZ Ministers. The reçoïution determined the tasks of 

the  heads of three involved Ministries - Ministry of Foreign 



Could w e  agree w i t h  the diversion of the Danube ? 

The resolution of the National Council excludes it. When 
I 

the former Czechoslovak Federal Minister for  Environment 

Jozef VavrouHek proposed a simila! version. its own govern- 
l 

ment rejected it. The idea of compromise has spread . 
among the Hungarian public, but ndbody can propose a hydre- 

I 
electric pcwer plant without a reservoir containhg ecalogic 

1 
danger, because such a solution does not exist. The basic 
quest ion is that t h e  Danube is a bbrder river and it cannoc 
be unilatetally diverted on the ÇIbvak territory. ~verybody 

Af f airs.  of Environnent and Transport - and the fourch that's 
I 

me. The said group has a consultation every week. Even if 

everybody of us has its own taske connecteci with the  G/N 

j e  the coordination is alweys necessary. It is 
I 

important ta know: this group exists and works more 
I 

intensively. For international legal and political expert 

activities in connection with Gabkfkovo, a special group for  
I 

~abPikovu was establiçhed in my secretariat, which will 

prepare a lso  materials for t h e  International Court of Justice 

in the Hague. Thus, theee ia coo!dinaticn among central 
authoeities and I don't thi* th& the abolishment of the  

I 
office of Gcvernment plenipotentiary fo r  t h e  G/N ~ r o j e c r  was 

a wrong step. 

Q: In the last days, t h e  press and some governrnent authorities 

expressed the  possibility of a chpromise concerning the 

constniction of the variant C. wdat is your opinion? 
I 

A: It can be reproached tu nobody, neither to government 
I 

authorities, that thay look for a way eut. a selution from 
I 

a danger. According to such a compromise. without a hydre- 
- 1 e lectr ic  power plant,  the  Danube would have stayed in its 

own bed. the dyke would have been 
that water could flow into the 

w a t e r  would have been left in the 
I 

elevated in such a way 

by-pass canal, but enough 
old Danube. T h e  wurkl# 

wouLd serve only tu navigation. Nobody has described this 
I 

with technical reliability. and the Czechoslovak side always 
wanted and wants t h e  hydroproject 

I 

at any price.  But the  

hydroelectric power plant cannot function without reservoir 
I I 

and therefore it is difficult tu find a compromise. 



must understand: if a hydroelectric power plant exists, there 

must be a reservoir and then the Danube must be diverted. In 
any case Hungary cannot agree with such a solution, because 

othewise  ir would be the atflicted subject in the  ecologic 

catastrophe. 

NOW, we have no other  way - nor the Czechoslovak side has it 
- 

- than t he  forum of the International C o u r t  of Justice in the 

H a g u e ,  respectively the negotiaticns on ecelogical questions 
within proposed t r i lateral  cemissfun.  The International 
expert forum w i l l  can correctly state the real situation, the  

directions for a way-out which,will be rational and 

acceptable. 

(J6zsef B o t l i k )  . 





(Translation) 

~iniçtry of Foreign Affairs 

of Hungarian Republic 

365-127/1992 Budapest, Çeptember 16,1992 

N a t e  v e r b a l e  

. The Ministry of Foreign Affairç of the Xepublic of Xungary 

presents its compliments to the Embassy of the Czech and SLovak 

Federal Republic in Budapest and haç the  honour to convey that 

pursuant to t h e  ~esolution of the Government of the Republic of 

Hungaq on t h e  cancellation of the Interstate Treaty concerning 

the construction and operation of the G/N Project  of 1977 

logically the activities a£ the govemkent plenipotentiary f o r  

the GJN Project were abolished. 

1 Courteçy . 

Round stamp 

Embassy of the Czech and slovak 
Federal Republic 

B u d a p e s t  





Annex 15 

Cornments prepared by OVIBER on the Ecologia report of 
March 1989,29 March 1989 





In t h e  d r a f t  report  of  t h e  American s c i e n t i s t s ,  e n g i n e e r s  
and planners i n v i t e d  by  INFOHT g e n e r a l  policy recommendat i -  

ons and spec i f l c  merasures a g a i n s t  e n v i r o n m e n t a l  damages a re  
s u g g e s t e d .  

Since t h e  f i n a l  r e 2 a r t  w i l l  be En i m p o r t a n t  i s s u e ,  t h e  d r a f t  

needs severa l  ccrïections i n  oreer ta  contain f a c t u a l  s t a t e -  

mentç and tu exclude  miçunderstandings  a r  r n i s i n t e t p r e t a t i -  
uns. The d r a f t  suggests severaf a c t i o n s  u h i c h  have been al- 

ready cumpletely or p ~ r t l y  execuied, an up-dat ing  uf t h e  

C r a f t  c#rrespa?ding t o  t h e  recent r i a t u s  is also necessary. 

I n  t h e  commerrtç ?n a t t emp t  is made t a  f a l l a w  . t h e  ocder of 

t h e  report, 

Chapter 1. Par, 2 .  

The c o r r e c t  d e p t h  of t h e  h i a d r a c e  c a n a l  is 5 - 1 5  m v a r y i n g  

d o n g  t h e  l e n ç t h ,  its w i d t h  v a r i e s  from 250 t o  6 5 0  m .  The 

t h i r d  Barrage a t  Nagyrnaros is 1 2 5  km downstream from Gab- 

c i k o v a .  The Ounakiliti Barrage w i l l  n o t  be operated t o  m e e t  

peak dernand, S t  serves m a i n l y  t u  f l o o d  release into the  o r i -  
ginal river bed .  - 

Chapter 1- Par .  5 .  

o a monitoring çystem e x i ç t s  and w a t e t  quality d a t a  are 

co l l ec ted  since 2 5  years .  T h i s  monitoring systern is under 

f u r t h e r  deve lopment .  



O a cc.7ip:eta 3-dimensional ~ c e e l l n g  1 system can be a f i n a l  
l g c a l .  r ~ î - : y t l y  mostly 2 - c ! i n e o s i o n a l  rnodels a r e  a v a i l a b l e ,  
I 

k h i c 3  Gr5 5ufficiently d ~ s c r i a i n g  the  phenornena.  Modeis 
I f o r  r o l l u t â n  t s  a r e  u n d e r  i ~ p r o v e m e n t  i n  various comp- 

o t h e  r e s p o n s i b l e  authority f o r  t h e  i n v e s t m e n t  is M i n i s t r y  

for Environment and W a t e r  Managemen t .  I n d e p e n d e n t  s u p e r -  
I vising b o d i e s  h a v e  been c r e a t e d  b y  t h e  P a r l i a m e n t  ( a n  a d -  

hoc cornmittee) and b y  t h e  Couniil o f  t h e  Minis ters  ( a  5 0 -  
l c a l l e d  " p u b l i c "  c o r n m i t t e e  cornpoeed b y  s e v e r a l  repres~nta- 
1- t i v e s  o f  t h e  indepenCent e n v i r u n r n e n t a l i s t s ) .  
l 

h i c  Information Sys tem w a s  

f a c i l i t a t e s  s p a t i a l  a n d  t i m e l y  

I Thus ,  t h e  major  recamrnen~2tions of Arner ican e x p e r t s  haGe be- 

en  a l r e a d y  implemented, icdependently from t h e  dfaft r e p o r t .  l 
T h i s  f a c t  s u p p c r t s  t h e  actions t a k e n  by t h e  Hungarian a u t h c -  

I 
r i t i e s  b e f a r e ,  and shows xaw s i r n i l a r l y  reactions can b e  ma- 

I 

d e v e l o p e d  a t  V I Z I T E R V  w h i c h  

evaluatians. 

d e .  

C h a p t e r  I I .  

P a r .  2 .  1 

The f o u r t h  m a i n  b e n e f i t  cf t h e  

n e r a l  d e b e l o p m e n t  f o r  t h e  cannected 

r e c r e a t i o n ,  irrigation e t c  ;. 

I 
T h e  i e n g t h  o f  t h e  diversion c a n a l  is 2 5  k m ,  b u t  t h e  irnpraved 

I 
n a v i g a t  i o n a l  w a t e r w a y  f r o m  S r a t  t o  Nagymaros  ex tends  

t o  160 k - ,  w k 3 i ~  t h e  m i n i f i ~ m  ~ ~ 5 t h  3 , 5  rn is  ensured-  

p r o j e c t  t h a t  i t  creates  ge-  

a r e a s  ( i n f r a s t r u c t u r e ,  



P a r .  3 .  

I n  t h e  f i r s t  f i v e  y e a r s  of o p e r a t i o n  no  p o u e r  i s  e x p o r t e d  t o  

l u s t r i a .  Only 8 0  p e r c e n t  of 1 2 0 0  G W h  e x p o r t  ene rgy  s e r v e s  

f o r  b a l a n c i n g  t h e  A u s t r i a n  c o n s t r u c t i o n ,  20 p e r c e n t  e x p o r t  

p a i d  & y  c a s h .  

I t  s h o u l d  be n o t e d  t h a t  share of t h e  sys tem in t h e  p e a k  

ene rgy  g e n e r a t i o n  w i l l  be a b o u t  2 5  p e r c e n t .  

P a r .  4 .  

Tae cor rec t  d a t e  o f  the  f l o o d  a r e  1 9 5 4 .  a r d  1965. 

Par. 7. 

The impraved n a v i g a t i o n  also m i y  h e l p  t a  exp!oit t h e  exis- 

t i n g  c a p a c i t i e s ,  

Par .  IO. 

iourism is, r e g r e t f u l l y ,  n o t  a m a j o r  i n d u s t r y  i n  H u n g s r y ,  

p a r t i c u l a r y  n a t  a t  t h e  r e a c h  a f f e c t e d  b y  t h e  dams. The i c e a s  
on  t h e  s t r a t e g i c  p o i n t s  a r e  h i ç h l y  a p p r e c i a t e d  a n d  w i l l  b e  

u t i l i z e d .  The e c j n o m i c  benefits c a p t u r e d  S y  t o u r i ç t  services 

a r e  r e a l l y  e s t a b l i s h e d  by t h e  Pra j e c t .  

P a r .  1. 

The gotential dernage of t h e  a q u i f e r s  of t h e  L i t t l e  Hungarian 

f i a  i n  i s  prevented by t h e  preventive neasuces ,  p a r  t i c u l a r l y  

b y  t h e  g r o u n d w a t e r  control systern b a s e d  on t h e  i n t e r c e p t i o n -  

d r a i n a g e  netwark designed on t h e  basis o f  mudel a n d  f i e l d  

experinents. The water  s u p p l y  of  t h e  villages a l o n g s i d e  t h e  



Recommendation 1. The suggested cojrnit tees h a v e  already.heen 

l r i v e r  beiween R a j k a  and  ! J a g y - 3 r c s  ri11 R o t  he demaged a c c o r -  
I ding t o  t he  d e t a i l e d  i n v e ' s t i g a t i o n ~  i n d  2szignes o f  t h e  pre -  
I s e n t  and p o t e n t i a l  b â n k f  lltered hzsc l r cce s .  

I F ~ i e s t r y  expe r t s  c o n c ï r  i n  t h e  o u r n i ~ n  i h ~ t  t h e  risk o f  any  

e s t a b l i s h e d  (see comment t o  chap te ;  1. P a r .  5 .  p o i n t  O. ).  

l 

change in t h e  s tands  a n d  

f o r e s t s  a r e a  is v i r t u a l i y  n i l ,  

I Recomxendation 2.  S u c h  an i n f a r i n a t i o n  is p l a n n e d  a s  a j o i n t  

p r o d u c t  with t h e  International Inskitute f o r  Applied System 
Analysis (IIAÇA) in Laxenburg. 

Productivlty p f  t h e  flood-plain 

e x c e p t  f o r  a narrow r i p a r i a n  

- The advanced  m o n i t o r i n g  s y s t e m  Ji11 b e  soon f u l l y  o p e r a -  

t i a n a l ,  t h e  reference d a t a  h a v e  b e e n  c o l l e c t e d  i n  a com- 

p u t e r i z e d  d a t a  b a s e .  

b e l t .  The bankfiltered wells of  t h e  B u d a p e s t  Water Works  
I are l o c a t e d  dounstrearn of  t h e  Nagymaros 3 a r r a g e .  P r o p e r  me- 
I asures a r e  taken t a  p r o t e c t  t h e m  against degradation of  t h e  

r i v e r  b e d ,  hawever p r e v i o u s  dred$ing f o r  b u i l d i n g  m a t e r a i a l  

of o t h e r  pupases  m i g h t  c a u s e  some q u a l i t y  a n d  q u a n t i t y  p r o b -  1 lems.  The w a t e r  s u p p l y  o f  B u d a , p e s t  is almast i n d e p e n d e n t  

I - T h e  i n t e g r a t e d  m b d e l i n g  s y s t e m  w i l l  be ussd  fo r  t h e  o p e -  
l r a t i o n  o f  t h e  B a r r a g e  S y s t e m .  S e v e r a l  ccmponents  h a v e  b e -  

en d e v e l o p e d .  1 

f r o m  t h e  b a r r a g e  system. Archeological 

l 
Though sqme s c i e n t i s t s ,  rncluding V. Romanenko - having 

l 
b a d  experiences fram S o r i e t  r i v e ~ s  - believes t h a t  l a r g e  

explorations have  be- 

e n  prornoted b y  t h e  investment. E x c a v a t i o n s  a r e  c u r r e n t l y  un- 

d e r  w a y .  A r c h e o l o g i c a l  w o r k  w i l l  be cùncluded a t  t h e  sites 

b e f o r e  starting impoundment. 



dams o n  f l a t l a n d  r i v e r s  a r e  d e r n a g i n g ,  s e v e r a l  e n v i r o n m e n -  

t a l i s t  g a v e  p r i o r i , t y  f o r  h y d r o - p o w e r  a g a i n s t  n u c l e a r  a n d  

t h e r m a l  e n e r g y  p r o d u c t i o n ,  s i n c e  i t  is a r e n e w l n g  e n e r g y  

s o u r c e  wh ich  d a e s  n o t  p r o d u c e  c o n t a m i n a n t s .  I t  is e v i d e n t  

t h a t  s i m u l a t i o n  m o d e l s  a r e  u s e f u i  t o o l s  f o r  t h e  environ- 

mentally s o u n d  and ecanomical o p e r a t i o n  o f  h y d r o  p o w e r  

sçhemes. 

- The computerized Geagraphic Information S y s t e m  is al r e a d y  

in operation a i  t h e  V I Z I T E R V  and is t h e  s a u n d  b a s i s  f o r  

f u r t h e r  utilizatiun of t h e  system. 

The d e s i g n e r s  and o p e r a t o r s  2 r e  r e a d y  t o  s t u d y  a n y  o t h c r  "u -  

se r s  f r i e n d l y "  system a n d  i f  i t  is S e t t e r  the!  h a v e  cow i t  

for t h e  management  p r o g t a m .  

Th€ u a t e r  q u a l i t y  conditions uere investigated on  t h e  f i e l d  

ond b y  numerical models. Waste water  of G r a t i s l a v a  is t r e a -  

t e d  a n d  r e l e a s e  t a  t h e  Little-Danube, n o t  d i r e c t l y  t u  t h e  

n a i n  Oanube. According our e s t i ~ a t i o n  t h e  t o t a l  amoun t  of 

w â s t e s  is b y  one m â g n i t u d e  l e s s ,  b u t  t h e  p a r t  c o n s i d e r e d  

" p u r e "  is b y  one magn i t ude  m o r e ,  a s  i t  is r n e n t i o n e d .  Aaste  

w a t e r  t r e a t r n e n t  p l a n t s  are unde r  construction, (bath on Hun- 

g a r i a n  and C s e c h o s l o v a k i a n  s i d e . )  I n  t h e  Old Oanube a f t e r  

t h e  d i v e r s i o n  there a r e  no effluents. 

Czechoslovak governrnent  c o n f  irrned t h a  t t h e ?  a r e  c o n s t r u c t  i n g  

sewage t rea  t m i n t  plants. H i g h  l eve l  o f f  i c i a l s  n e g o t i a  t ~ d  t h e  

zcceleration of t h e  construction o f  t h e  sewage t r e a t r n e n t  

p l a n t s .  H u n g a r i a n  gavernrnent is f i r n  t o  impiement  sewage 

t r e a t m e n t  p r o g r a m ,  as i t  w a ç  d e c i d e d  b y  t h e  P a r l i a m e n t .  



The Par1 i a m e n t  a l r a  d e c i d e l  thak  o n v  i r o n m e n t a l  p r o t e c t i o n  
l has f i r s t  p r i o r i t y  b e f o r e  water  n a n a g e n e n t  and e n e r g y  p r o -  

d u c t i o n .  Thus, r a p i d  h r a v - d o w n  if t h e  r e s e r v o i c  i n  a case  

o f  water  p o l l u t i o n  ( i n c l u d i n g  a l g e i  b l a a m )  s h o u l d  b e  p r a c t i -  
c e d ,  when i t  is n e c e s s a r y .  

8 y  t h e  w a y  t h e  ~:?sent q u a l l ; . ~  o f  

c r  11. ~ 1 2 ~ s  - g o s e s  fia s2rious 

5 ~ 2 ~ 1  y .  

t n e  Oanube - identified 1. 

t h r e a t  t o  m u n i c i p a l  w a t e r  

l According t o  estimations t h e  graundwater  re rources  of  t he  
1 .  L i t t l e  H u n g a r i a n  P l a i n  can n o t  e c o n o m l c a l l y  used f a r  t he  wa- 
I t e r  supply of Budapes t  which is based on bank-filtered f a y -  
I ers of t h e  Danube and d i r e c t  s u r f a c e  water i n t a k e  dounst ream 
1 .  of  Nagymaros .  Concerns on contarn ina t lon  of t h e  aquifers due 

t u  t h e  dam s y s t e m  is n o t  s u p p o r d e d  b y  t h e  s t u d i e s .  On t h e  

I 
S e p a r a t e d  rnodels f o r  g rcur -dwate r  ofid r i v e r  u a t e r  pallut i o n  

I 
a r e  s u f f i c i e n t  w h i c h  h a v e  been developed o r  a r e  u n d e r  deve-  

I 
l o p m e n t .  The a q u i f e r s  a l o n g  t h e  r i g h t  Sznk o f  t h e  D a n u b e  a r e  

l 

o t h e r  hand w a t e r  q u a l i t y  of 

endangered b y  t h e  sewage o f  t h e  

t i o n ) ,  waste  m a t e r i a l  and t h e  

I 

Thece is g r e a t  difference kctween t h e  conditions a t  Budapest 
I 

â n d  a t  B e f g r a d .  In B e l g r a d  the  u a t e r  l eve l  is inflvenced by 
l t h e  b a c k w a t e t  of t h e  Iron G a t e  D Z B ,  a n d  Budapest is downst-  

r e a m  f rom t h e  b a r r a g e s .  However, a c t o r d i n g  t o  t h e   tud dies o f  

t h e  B e l g r a d  T e c h n i c a l  U n i v e r s i t y  (pllf.8oreli) t h e  e f f e c t  of 

t h e L l i t t l e  H u n g a t i a n  Plain is 

villages.(without c b n a l i z a -  
fertilizers. The Dunakiliti 

t h e  Oams is s e c a n d a r y  f o r  t he  w â t e r  

r a d .  

r e s e r v o i r ,  a c c a r d i n g  t o  A u s t r i a n  experiences, w i l l  be washed 
I out by  f l a o d s  f r e q u e n t l y ,  so siltation w i l l  h e  no t  50 ser io-  

us prab l em.  In a v a r a g e  1 - 2  crnlyear. 

s u p p l y  p r o b l e m s  cf 8elg- 



s e p a r a t e d ,  so s e p a r a t e  s y s t e m s  c a n  b e  c o n s i d e r e d  ( ~ i t t l e  

H u n g a r i a n  P l a i n ,  Komdrorn, N y e r g e s u j f a l u ,  O u n a a l m a s ,  P i l i s m a -  

r o t ,  E s z t e r g o m ) .  

S t u d i e ç  on t h e  b e h a v i o u r  of bank filtered w a t e r  z r e  undet 

w a y ;  d r e d g i n g  on  t h e  s t r e t c h  n e a r  t o  B u d a p e s t ,  u n d e r  Nagyrna- 

r o s w i l l  n o t  be made a n y m o r e ,  s i n c e  d e g r a d a t i o n  o f  t h e  c h a n -  

n e 1  t o a k  p l a c e  a l r e a d y  due t o  d t e d g i n g  f o r  b u i l d i n g  i n d u s t -  

r y .  No f u r t h ~ r  d r e d g i n g  is f o r e s e e n .  

Tu understand t h s  s i t u a t i ~ n  of t h e  prote*:tian af t h e  t c o -  

systern a £  t h e  Old-Danube it is necessary  t u  b e  in formed abo-  

u t  t h e  i n t e r c e p t i o n - d r a i n a g e  n e t w o r k  a l o n g  the Old-Danube. 

The diversion c a n a l  is o n l y  2 5  km; and n o t  100 km, a s  i t  i s  

s t a t e d ,  so i t  does n o t  reach down t o  KornSr-am. 

The  increased  grzund  u a t e r  l eve l  a t  t h e  Ounakiliti reservoir . 

and t h e  p r e d i c t e d  5 -6  m d e p l e t i o n  af t h e  g r a u n d w a t e r  t a b l e  

d o ~ n s t r e a r n  of t he  O u n a k i l i t i  b a r r a g e  could o c c u r  when no 

p r e v e n t i v e  measures  a re  made. The g r o u n d w a t e r  r e g u l a t i o n  

w i l l  be  s o l v e d  by a n  i n t e r s e p t i n g  c a n a l  systern a l c n g  t h e  

r e s e r v o i r  a n d  a n  slevated water l e v e l  on t h e  s i d e  arms  

a l o n g  t h e  n id -Danube .  The efficiency o f  this system was de -  
manstrated by  V I T U K I  and t h e  Technical University o f  Buda- 

p e s t .  S e v e r a l  papers a r e  a v a i l a b l e  (g,g. in Vizügyi Kozle-  

rnények  1 9 8 3 / 4 . ) .  

The i d e a s  r e l a t e d  t o  r i v e r i n e  f o r e s t ,  o x b o w  l a k e s  and s i 6 2  

c h a n n e l s  a r e  a g a i n s t  a n y  existing experience. The reconside- 

r a t i o n  of t h i s  statement is n e c e s s a t y .  



The r i v e r i n e  f o r e s t  a r e  a r t i f i & i a l  o n e s ,  p l a n t e d  j u s t  i n  
I t h i s  c e n t u r y ,  so  t h e y  a r e  n o t  n a t u r a l  w e a l t h  of t h e  l a n d s c a -  
1 ,  92. The s m a l l  dams among and a c r o s s  t h e  o x b o w 5  a n d  s i d e  

c h s n n e l s  s e r v e  t o  k e e p  t h e  rote!  l e v e l  i n  t h e s e  s i d e  a r m s  
l e l e v a t e d  in o r d e r  t o  d e c r e a s e  g r o u n d u a t e r  d e p l e t i o n  a n d  t u  

p r o t e c t  f o r e s t .  

I ~ u g g e s t i o n 5  t o  o p e r a t e  vater r e l e a s e  t h r a u g h  O l d - D a n u b e  a r e  

a p p r e c i a t e d ,  

The r e f e s h m e n t  o f  t h e  wate r  i n  t h e  L e t l a n d s  a t  t h e  C s e c h i o s -  

l o v a k i a n  s i d e  a r e  s o l v e d .  

T h e  dernanded areas  f o r  G N B  p r a j e c t s  and i n n u n d a t i a n  a r e  70 % l i n  Csechoslovakia a n d  30 5 i n  Hungary .  
I 
l The g roudwate r  f l o u  in t h e  L i t t l e  Hungarian P l a i n  h a s  n o  

-1 c o n n e c i i o n  w i t h  t h e  a r e a  n o r t h  o f  th,e H a n s a g i - c a n a l .  

Recoinmendation 5 .  

I M o s t  of  t he  archeolopica l rn3numents h a v e  been de tec t ed  du- 

I 
The relîçation of t h e  Nagynaios njam uas i n v e s t i ~ a t e d  4 y e a r s  

1 aga and na a c c e p t a b l e  a i î e r ~ a t i ~ e  k a s  f o u n d .  Due t o  t h e  a d -  
l 

v ô n c e  o f  t h e  c o n s t r u c t i o n  t h e  r e l o c a t i o n  c a n  n o t  b e  r e a l i s -  
l t i c .  The r e m a v a l  o f  t h e  N a g y m s r o s  d a n  f ram t h e  s y s t e r n  r a y  

r i n g  t h e  p r o j e c t  preparztianâ. Hoç t  

m e n t s  and r e l i c s  h a v e  been t r a n s f e r r e d  

The Nagysaros dam was a s u b j e c t  of 

a n d  o f  d e t a i l e d  l a n d s c a p e  a r c h i t e c t u r a l  

r a t i o n  w i t h  t he  C h a i r  f o r  L a n d s c a p e  

v e r s i t y  o f  H o r t i c u l t u r e  and a n  o c c e p t a h l e  

b o r a t e d .  

o f  t h e  h i s t o r i c a l  monu- 

t u  t h e  rnuseurns. 

t w o  n a t i o n a l  concoursss 

p l a n n i n g  in c o l l a b o -  

Managemont  o f  t h e  U n i -  

solution u a ç  e l i a -  



:ampletely change  t h e  c o n c e p t .  Due t o  i n t e r n a t  i o n a l  a g r e e -  

m e n t s  and c o n t r a c t s  between H u n g a r y  and C z e c h o s k l o v a k i a ,  

a n d  l u s t r i a ,  respectively, i t  is a l m o s t  i m p o s s i b l e .  b u t  c e r -  

tainiy ufieconamical  t o  e l i m i n a ' t e  t h i s  dam.. 

The establishment of national p a c k  r i t h  t h e  a im in t h e  t e x t ,  

as a compensation does n o t  s u i t  t a  the r e c e n t  te r rn ina lagy 

w h a t  1s considered "national park" i n  H u n g a r y .  The compensa- 

t i o n  i s  g i v e n  in t h e  form of t h e  b r i d g e ,  the  i m p r o v e m e n t  of 

tourisrn, infrastructure and recreation f a c i l i t i e s .  Vie a g r e e  
t h a t  t h e  removal of t h e  recteation d w e l l i n g s  on t h e  sutroun- 

d i n g  h i l l s i d e s  may p r o m o t 2  t h e  l a n d s c a p e  b e a u t y ,  however 

among t h e  recent  Hungarian e-:anornical-sacial systern it would 

cause a lmost  an t ~ p r i s i n g ,  and f e g g l  backgraung san - n a t  be 

f aund  for such a c t i o n s ,  

Recommendat ion 6 .  

The c a o r d i n a t e d  deve lopnent  is an i m p o r t a n t  and inevitable 

a c t i v i t y  w h i c h  w i l l  be e x e c u t e d ,  m a s t l y  t h r o u g h  t h e  region- 

wide planning of  t h e  county and l o c a l  c a u n c i l s .  

f h s  suggested baseline assessrnent have h e e n  c a t r i e d  o u t  i n  a 

cansidoczble m a n n e f ,  a n d  is u n d e r  way u i t h i n  t h e  monitoring 

program (e.g. a s  referenre v a l u e ) .  It is p l a n n s d  t h a t  t he  

e f f e c t s  w i l l  be evaluated wit h i n  t h e  frarne of t h e  monitoring 

a n d  t h e  experiences  can b e  used a t  t h e  design of o t h e c  dams.  

The e x i c t i n j  GIS d a t e b a s e  w i ï l ,  r e a l l y ,  b e  a s o u n d  b a c k ç r o -  

u n d  f o r  such  e v a l u a t i o n s  and demgnstrations. 

C e r t a i n  regislation i n  c o n n e c t i o n  w i t h  i m p a c t  a n  environment 





p l a n n e d  warkç a r  t h r o u g h  t h e  operational r u l e s  t u  be e s -  

tablished; 

- studies a n d  design c o n s i d e r  t h e  environmental protection 

s e r ï o u s l y ;  

- q u i t e  a l o t  o f  s u g g e s t e d  a c t i o n s  h a s  b e e n  made r e c e n t l y  

and s u p p o r t s  t h e  justification o f  t h e s e  a c t i o n s .  

Among t h e  t h r e e  p o s s i b l e  r n i t i g a t i a n  a c t i o n s  i n  r e s p o n s e  t o  

c o n c e r n s  t h e  sewage t r ea tment  v i l 1  be s o l v e d ,  the  change i n  

t h e  o r i g i n a l l y  p l a n n e d  o p e r a t i o n  is u n d e r  serious c o n s i d e r a -  

t i c n  in the deve lo~rnen t  of t h e  operational r u l e s  r hi ch wili 

g i v e  t o p  priority t o  environment. R e l u c a t i o n  and abandonment 

cf t h e  Nagymaros a a r r a g e  can n o t  be r e a l i s t i c  açcording t o  

water and energy experts  due t o  the i r  paliiical and ecanoni- 

c a l  conseqlenceç, 

We agree t h a t  a proper palicy response i s  recarnmended. The 

r e p o r t  a f t e r  c o r r e c t i o n s  and amendments may considerably 

h e l p  t o  inform ba th  n a t i o n a l  and i n t e r n a t i o n a l  p u b l i c .  

For t h e  finalization of  the d r a f t  r e p o r t  we s u g g e s t  t o  s t u d y  

a v a i l a b l e  p r o f e s s i o n a l  l i t e r a t u r e  and e n c l o s e  s o m e  documents 

f o r  t h a t  p u r p o s e .  

Since o u r  comments a r e  c o n c e n t r a t e d  f o r  c e r t a i n  f o c a l  points 

ue o f f e t  o r a l  c a n s u l t a t i o n  d u r i n g  t h e  formulation o f  t h e  f i -  

n a l  r t ~ o r t .  

B u d a p e s t ,  2 9 .  Match 1 9 8 9 .  





Annex 16 

The BechteI repu* Iist of references, prior environmenta1 
impact reports and assessments 





VIZITERV, Consultiag Company for Wattr Engineering, 3uly 1989, Informt=:., 
~octunentsf~)  f o r  the Gabcikovo/B5s-Nagymaros River Barrage System. 

1. Summary Description, compiled by Dr. Endre Zsflak, Chief Prol~c: 
Engineer , 

2.  Standard Specificatfons, Regulations and Orders on Environrr;o==rl 
Protection. 

3 .  EngineeringGeology. Compiledby:  Dr.JenoMantuano,Chiff 
Prciject aigineer . 

4. Hydrological Conditions of the Danube and its Tributary S t r e r : .  

4.1 Surface Water Regime. Prepared by Ferenc Papp, Chief Proje:: 
Engineer . 

4.2 Suh~urface Water Regime. Prepared by Dr. Jeno Mantuano. 

4 . 3  Sediment Begime cf the Danube Stretch dffected by the 
Gahcfkavo-Nagyraaros Eydroelectric Develcpment Project. 

4.4 Comprehensive Report "Exploration of the Tce Regime over th= Zr--13e 
Reach Iafluenced by the Bos-Hagymaros River Dam Project." 

4.5 Qttafity of Surface Waters, Prgpared by: Mrs. Eva Bartalis-?et.=. 
BioLogist, Technical Advisor; Dr. Szabolcs Tyahun, Bialogict: 
Dr. P a l  Varga, Chgmfcsl Engineer; and Mr. Nandor Varday, C k r i : ~ :  
Engineer . 

4.5 Subsurfac~ Water Quality, Prepared by: Ferenc Herzog, Chfcf 
Pro j e c t  Engineer. 

5. Biological  Conditions. 

5.1' The Flora, Vegetation, Fish Fauna, and Biological Monitoritg c i  
the Gabcikovo/B6s-Nagymaros River Barrage System, Experts: 
Dr. T. Simon, Doctor of Biological Sefences and Dr. C. Lang, 
Candidate in Biological Sciences. 

(a)  Please refer t o  pages hl-4 through Al-35 f o r  contents of these 
f nformatory Documents. 



5 . 2  Plant Netrient Supply in the D+r-;>e Piver and its Hydrobiological 
I Features. Experts: Dr. T. Riss L i ; . r ,  Candidate for Biological 

Sciences. MTA-OBKI. Hungarian D z - r j ~  E e s e ~ r c h  Station; 
Mrs. E. Tevan-Barralis, Biologisr, rechnical Consultant, 
EDU-R~VIZIG; Dr. Sz. bahun. Bi=l:pist, KOV-KOVIZIG; Dr. P,  Varga, 
c h b i c a l  Engineer, Head of ~e~ir:='~::,  KOV-K~VIZIG; Dr. N Uarday, 
Chernical Engineer , Head Scctio- EI $-ZCYIZIG. 

I 

I 
Power Engineering Influences af Introducirg 1 2  Znriranment Protecting Operation 

I 
Pattern en the Operarian of the BEs-Zc,~ros Eiver Barrage Systrm. 

I 
Research Report. Budapest Technical Czi~~rsi:g, Department of +ter 
Management, 1989. 

6. A g r f c u l t u r a l a n d S i l v i c u l t u r t ~  ~ z 5 L T c e ~  Compi ledby ConsuLting 
Company for  Vater Engineering. 

7. Archaeolcgical and Monmtnts L s s i - . ~  z d  h n e x ,  Compiled by: 
I VIZITERV with participation of -6::s. 

8. AestheticQtraiityandCharacrer 
VIZITERV based upon experts, 

9 .  Recreation - Tourism, Campiled ty: 
expert's report. 

10. Social and Economic Aspects, Pr+:kied  
Engineer of the River Barrage F:ct-:t, 

r l l ~ d s c i p e ,  Producedby: 

V I Z I S R V  based upon the 

by Terenc Kollar, Chief 

11. Eyaluation of Conditions and E f i ~ : : ? .  Conpiled by: Dr. D. O r l o c i ,  
Civil Engineer, Senior Reseerck Felior. 

12. The Monitoring Network 1. 

12.1 The Monitoring Network Operztire ir 1988, Campiled by: 
Dr. Jeno Mantuano, Chief P r o j ~ c :  '--: ~ s ~ l e ~ r . .  

l , ,  
12.2 Comprehensive Report on Obsérvi:io:> up t o  1985. Szigetkoz 

12.2.1 Comprehensive Repor t  

12.2.2 Legend CO Table 1 - Tekle i> 
I 

12.2.3 Legend to Figures 1-27 z i  Xtips 1-4 

12.3 Comprehensive Report an O b s s r v z : i s ~  
Dovnstream af GGnyii. 

ft.3.1 Legend ta Table I - T z 5 1 ~  2. î  

up ro  1985. Section 

12.2.2 Legend to figures 1-16 c i  Xr?s 1-3 
I 



The Honftoring System ok the B o s  <Gabcikovc)-Eagymaros River Barrage System. 
Conceptioa of Evaluatian. 

A K i s a a l f o l d :  Dima-szaKasz é s b a  Kajesolodo mellékvizek halai 6s halaszato. 
1987, Kaiman Jancso an1 Janos Toth authors. Translated from A 
K i s a a l f o l d  Duna-szaKasz ~ k o l o g i a j a .  
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Bay Area Rapid Transit Cali T o z i  t 
Authority 

Pacif ic  Gas & Electric Co. Cali ior=iiz 

San Bernardino Water District Calitorriir 

CazYired EIR/ETS f o r  prepared 
E.:2>xtension to Antioth, 
C;li f ~ r n i a  

L 2 p l i c z r . t ' ~  EIR f o r  anhot-oil 
pipeline f rom Richmond to 
Jzttioch 

E? f o r  En integrated pfpeline 
s*. .s=c 

Producers Gas Company1 Celifo--;?Se, 
Eldorado Interstate Gas Arizont 
Pipeline 

S a n  Francisco Tnterriational C a l i f o n < t  
Airpcrt 

COE Sacramento District C.~ l i fo - ; - i z  
Eeryllium Propellant Facility 

EIE noise impact evaluatian 

Cities Services O i X  and Gas Czllfor;l.ie 
Corporation San Miguel Project 

5 t a t e  of Idaho Department I d u o  
o f  Highvays 

Delavare Bay O i l  Transport DE: ~ ï e r ~  
Cormittee 

Lavrence Livemore 
Hational Laboratory 

C i l  i f O-7-ii 

E?~licent'ç ER for  FERC License  
$.?~liczticn and Project EIR/EIS 
fsr 381-mile  natural  gas 
~ i p r l i n e  

L; a i  environmental permitting 

I ~ r i r o m e n t a l  impact analysis, 
inclv5ing environmental 
r~ritoring plans,  assessrnent 
c f  pozential environmental 
if :zcts,  complete CEQUNEPA- 
c~r?liance documentation 
i x l c d i n g  permit documents 

Lrz - f t  E I R  f o r  bridge and 
Ligkr-ay relocation 

3. f o r  alternative methods 
c f  o i l  transportation in 
es:uerine waters 

f o r  AULIS and GBFEL 

* EIR/EIS - Environmental Impact ~ c ? o r = / ~ : - * ~ i r c : d ~ n : e ~  Impact Statement 
ER - Environmental Report 
Ek - Environmental Assessrnent 

Union Oil/Oil Shale Pro j e c t  C c l ~ r e f  G I-4 2 ~ 5  base1 ine surveys 



1 

Table 2 <ContZd) 

Location D~s:ziz:f:a 

California State Hater 
Resources Control Board 

California State El5 f:: E nrv uiter 
quality z = t 2 z : r ; :  plan  for- 
nor then  Z ~ l f  f =rr,ia 

Mississippi Pcwer & Light l i i ss i ss ippi  ER for é :::I:%: pover 
generat irg 5 : 2 : i oz 

Boston Edison Co, if - Massachusetts ER for r r-::l.-- pore r 
generatix 5:f:ion 

City o f  Seat t l e  Washingt cn State EIC 5 : :  E s ~ l i d  waste 
recycling ~5 c s n i a  recovery 
f a c l l i t s  

Cleveland Cliffs Iron Co. Ohio App1iczu:'s E I .  f e r  a 
coal-f i r e 5  ; r ï c :  ?lant 

Western Municipal Water 
District 

Cali  fornia State  E l 2  f:: r u~steuater 
treatmen: == r ~ e l u r ~ a t i o n  
facility 

Lakehead Pipeline Co. New York EIA f o r  z ;1:::1~;im pipeline 
from NEY f::;. = s  Quebec,  Canada 

Szndia  National Laboratories  New Mexico Federal EIE f r r  e w a s t e  
i s o l a t i c =  ;il:= :lant 

h e r i c a n  River Falls Cal i fo rn i a  Federal XI: f:: road relocation 

Public Utility D i s t r i c t  
No. 2 of Grant County 

Washington S t a t e  Z I F i E E I  3 ~ r I i i b i t  W f o r  
a hydrcrlr:::i: facility 

City of Anaheim Cali fornia S t a t e  E I E  f z r  = electrical 
substet l zr. 

Bonneville Faxer 
kdninistratfon 

Oregon EA of ~:-<sg:- =rzctrvction 
Eeasurf: 

Puget Sound Pouer and Light 
Company 

Hashington Ld anc .c%s:gz : 31 n I ~ U L ~ ~ S ~  

pover FIL-.: 

Vindfarms, t t d .  Hava i i State EII 5 : :  r r i n d  energy 
pro j ec t  rzl E =r~nsmission line 

U.S. EA and s::l:o:rn:sic 
assesS-"--' " - ----- :-- ?ot t r b -  rock 
g e o t h ~ ~ z l  :::s:trs 

Los Alanos National 
Labcratary 



T a b l e  2 (Cont 

Florida Power  6 Light/Martin Florida 
Coal Units 3 & 4 

E l e c t r i c  Pover Research F l o r i d a  
Insti t u t e  (EPRf )/Bat,tery 
Energy S torage Systems 

City of Richmond 

Shcshone-Baancck Tribes/ Idaho 
Bonneville Power 
Admfnistratfcn 

South Bay Dischargers 
Authori ty  

Hughes/USAF Systems Command U, S. 

EoefnglUSA 5trategic Defense New Mexico 
Command 

Shoshone-Bmock Tribes/ Idaho 
Bonneville Pover 
Admf nistrat icn 

DOE Albuquerque, NM Hew Mexico 
Waste Isolation P i l o t  Plant 

Snohomish Coun ty  Public Washington 
Utility Dis t r i c t  No. 1 

U . S .  Army Toxic and Haz. Utah 
Materials Agency/Adv. Chem 
Demil. Systems Dev. Project  

Long Island Lighting Co. New York 

EIR, subcontrats LCZi , , , : ,  . . licensing, cl ;E=:=;IL, 

EA, site sel€i=i:=, s c f ~ f y  
assessrnent 

EA f o r  p r o p o c ~ f  f i s = c r :  
enhancement c 5 E :c 
River 

Federal (EPX) IIf ~ = f  s:rtt 

E I R  for major :egf-z:L 
vastewater disf-:sr1 _=i>:.f:iz~ 

Environmental srziifc :f 531 
sites 

Ed f o r  proposci f isle, 
&-:* :--+. enhancement c f f L. _ _ , , _ ,. 

Rfver - 

- -*-- : - :  Preparation r i  - - - -  r -  .- - - - - - A  3~ 

of EIS 

S t a t e  EIS/F'EET 3AiA:i: = 53:  

a hydroelectri: f~:lllty rai 
drinking w z t c r  5:;;ly c:s:e= 

EA, regulalc-T ~--r::s is ;:-5 
pemitting 

. * EIS (Corps c f  I z i r~c : : ,  rc: 2 
I ~ o a l - f i r e d  f :ver y:.,-.: Ir. 1 ; ~ ; -  



Pacific Gas & Electric 
Company/Richmond to 
Antioch P i p e l i n e  Project 

Southeni Pacific Pipe Lines, 
Inc./Axt Loch Pipeline 
Relocation Project 

Shell O i l  Company/Shell 
Ventura Crude Oil P i p e l i n e  

Confidential/Central 
CA, Transmission Line Çtudy 

sou the^ Pacific Pipe Lines, 
Inc./Norcralk t o  Industry 
Pipeline 

Southern Pacif ic  Pipe Lines, 
Tnc./Brentvood to Fresno 
Pipeline 

San Diego Pipeline Co. / 
San Diego Pipeline Expc3sioz 

- - - *  L- -=-ion Description 

- .  ~ - i  f o r n i a  Prepared applicant's ER, 
a s s i s t e d  in siting stuhies, 
vetland crossings and 
mitigation, regulatory reviéw, 
opplfcmt support at publ ic  
hearf ngs . r 

Cflifcrnia Prepared applicant's ik, 
baseline investfgatforrs, 
Stream crossings, sftfng 
cansideraticns, mitigrtion 
planning. 

Ct l i forn ia  Environmental health end 
safety analysis, spill 
potential impact evalGation, 
preparation of envirowiental 
spill control and containment 
measures . 

CfLi fornie Route -se lect ion,  envircrsental 
analysis and permftt irg reviel-*. 

Crllforniz Prepared applicant1s 
Environmental Assess~~nt 
and environmental forcs  t o  
accompany permit  applicetions, 
route selection, water 
crossings and mitigatior. 
measures coordinated vith lea.2 
agency, permitting egfncies 
arid s tate clearinghouse. 

Z~lifornia Prepared applicant's 
Enviromental  Assesç~enr 
and environmental f o z ç  ta 
actcmparry permit applications, 
route selectian, w a t e r  
cross ings  and rnitigztim 
measures c o o r u i r i a r e ~  k l i i i  Ita- 

agency, pemit t ing  egencies 
and s t a t e  clearinghouse. 

r~llfornia Prepared applicant's EX, agemy 
meetings, vetland crossings, 
route selection and eirigaticn 
plannings- 



I 
I - I 

Table 2 ( ~ o n t i * d )  
I 
I 

'ocr Corners  Pfpelinè Co. 

Soztaern Pacific Pipe 
Lites, Inc./Richmond to 
Coacord Pipelfne Project  

C i t i e s  Servire/San Miguel OCS 
Platform, P i p e l i n e  and O i l  
Proetssing Facility 

Cterron Corp./Rangely 
CO2 .znd PO4 Slurry 
Pipeline Projects  

6eveda Pcwer Company/ 
$.llcn-Warner Valley 
E=rrgy System 

Consortium of Energy 
Co=?znfes/St. Lawrence 
C n f e  O i l  Pipeline 

i 

l 
Southern Pacffic Pipe Lines, 
ILC., Pleasant Valley Coal 

i S l c r r y  Pipeline System 

I Location 
! 

Deçcriptfon 

I 
C a l  1 forni a ; Envi rcnmental support, 

/ permitrfng, route seiecticn 
: and management of subl 
1 contractors f o r  Southern , 

I California Pipeline System. 
i Prepared Permit Acquisition 

! r 

Calif ornia 1 Prepared applicant's BA. 

I 
1 
I 
1 
I 

Utah, Colo., 1 
Hyoming 1 

Site aelection, environmental 
assessment, permit acquisitio~ 
plan, public participation 
program, and air quality 
modeling . 
Environmental permitting, 
contract support, threatened 
and endangered species f i e l d  
survey management, cultural  
resources survey management, 
develupment of construction/ 
operations plan. 

Utah, lievada I Prepared applicant's ZIA, 
i route selecticn, baseïfne 
: s tudies  management, endangeret 
/ species  , mit i ga t  ion planning, 
! permit and regulatory reviews, 
I publfc hearings support. 
I 
! 

Quebec, Can. I Route select ion,  s e l ec ted  
New York i and monitored baseline 

l contractors, prepared 
1 applicant's envi rementa l  
/ report, perfcrmed permit and 
! regulatory reviews, mitigaticz 
! planning. t 

I 
Utah, Hevada i Def ini t f on of environment 

i issues, regulatcry and permit 
; fnvestigation, siting 
~considerations, baseline 
i investigations, impaot 
, evaluation. 



Table 2 (Conttd) 

Alyeska Pipeline Services 
Co./Trans Alaska P i p e l i n e  
Proj  e c t  ' 

Pacffic Girs Transmission 
Go,/Westenz Leg Prebuild 
Proj  ec t  

Energy Transportation 
Systems Inc./Coal 
Pipeline P r o j e c t  

Location Deseri~tfon 

Alaska Constructioa nonitoring, 
streams a d  wetlands crossfngs, 
water :quelity, erosion 
control, restor~tion, wildlife, 
011 spi11 clezr-up, campe 
m o n i t o r i q ,  l i q u i d  and s o l i d  
waste dis2osz1, a i r  qdality, 
envi r o n m u t  al training , 
prepared SPCC Plans. 

Idaho, Prepared epplicent's mitigaticn 
Washlngtan, progr-, uetlmds pro tec t ion ,  
Oregon s t r e d f l c o d p l a f n  crossi~igs, 

erosioa cea t ro l ,  vfsual and. 
. cultural rcsources, pollution 

controlt r~st~retion, 
e ~ v f r o m r n t z l  trainfng, 
construetf an monitoring, 
prepared qcality c o n t r o l  
procedures, QC t ra ining.  

Wyoming, 
Nebraska, 
Kansas, 
Oklahoma 
Arkansas, 
Laui s iana 

Interprovincial Pipeline Ontario, 
Limited/Mcntreal-Sarnfe Quebec 
Crude Oil Pipeline Project 

T . ~ t 4 1 ~ s d  , P i n e l  ine  
Company, Inc./Lakehead 
P i p e l i n e  Project 

Wisconsin 

Prepared epplicant 's 
p r e l i m i n e ~  ER, water quality, 
strearc m d  vetlands crossings, 
endangered species , regulatory 
reviev a d  p e h i t t i n g ,  prepared 
PSD & =DES applications. 

Prepareà epplfcant's EA, 
si ting, beselfne studies, 
s t r e x  mi vetlands crossings, 
mitigëticn p l m i n g ,  permit 
acquisirioz, construction 
monitoring, restarati on, 
p r c g r a  dr-relopment and 
iaplezesc~tion. 

Prepare6 epplicant's EIR, 
conaustti I i t ~ d  uasrlrnc 
investigation, proposed 
mitigerion p l a n s ,  performed 
persit inrestigation, 
rneteorological analyses, a i r  
and w z t ~ r  quality. , 



I L  
ERVIRORFERUL m E R I E R C E  - ~ B O ~ C ï B I C  PEQJECTS 

I 
PKOJECT TYPE: Ry6rcelectrlc facility andi associared pipeline 

I 
PROJECT : Sultan River Project I 

l LOCATION: Evexett, Washington 
I I 

I 

CLIEKï: Public Utility District NO: 1 cf Snehomfsh County 

i 

I PROJECT DESCRIPTION: 

I I 

The Sul tan  River Pro jecr i r  a multi-purpose vater resource derelopmene locarcd 
approximately 25 miles ezst of Everett, Wash'ingqon. The project supplies both 
municipal and industriel water as uell  as hydroelectric power. 

Public Urlllty District Ao. 1 of Snohomish ~ o u n d y  conrracred vith Bechtel to 
perform f e a s i b i l i t y  studies of its proposed proj,ect and tu prepare an 
application for an a m a d ~ d  licease to be submiteed tu the Federal Energy 
Regulatory Commission ( E R C I .  The work includeh geclogic exploratfoa tc 
determine fcundatian affqnacy ead tumelfng condlitions; praject  formulation 
and equipment selection; environmental assessrne& of the ent i re  p r o j  e c t  ; 
operation studies to d r t e m i n e  cptfmum project  b:enefits; and evaluation of a l l  
p r o j  ec t  costs. i 

I 

1 The Sultan River Project desi- recommended by ~behccl ecnsisted of the 
L followfng: 1 

I 
o Raising the e x i s r i ~  Culmback Dam approx$mstel,y.y 60 feet by 

construction of a zoned ear th  and rockf iil e m b a h e n t  on top of the 
existing dam 

I 
o Constructing e 4-mile, 14-foot dianeter,;partly-lined tunnel, and a 

4-mile, 10-foot  d i a m e t e r ,  buried steel pipeline t o  convey water from 
the reservoir bebind Cuhback Dam to a nev powerhouse 

O Constructing a powerhouse vi th t x o  ~ e l t o h  units, each rated at 47.5 M!4 
a t  a net head of 1,000 feet, and two Fraqeis units, each rated at 
8 . 5  MW at a net head of 700 feet (total instaXled capacity of 112 M W )  

i 
o Provfding an edditioncl pipeline tu ccnvfy water by gravity frcm the 

vvwerhouse to ttke Chrplain to maintain q f f r m  vater supply  to the 
City of Everett. The 8 ,> nw krancis u~rl;s rueiit~orieu utrukc be .~rcsc= 
poxer through the differential bead available in the water transfer 
system I 

1 
e Making provisiaq for the introduction of varer back inea the Sultan 

River above t h e  powerhouse to mafntain seawnfng and rearing o f  
anadromous f is5 vithin t h e  Sultan River ; 



This desfgn arrangement significantly reduced project cos:: ts zozpared vith 
earlier proposais and also made the project more ~ ~ i r o ~ ~ ~ i l l ~  ~cteptzble. 
It greatly facilitated gaining the necessary agency a p p r c ~ r l c  t f  f o r e  t h e  E R C  
license amendment application could be submitted. 

F o l l o w i w  acceptance of the recommended plan by the okze:, 3 f & = r l  provided 
final pro  j e c t  design, procurement assistance, and constr::: i c 3  a a e g  c e z t  
serv ices .  The Sultan River Project  von the 1984 E n v i r ç x % z = ~ l  ~xc~llezc: 
Award given by the Washington S t a t e  Department of EcoloE - 5 e = ê - ~ ~ e  the ,  
utility's constniction methods were consistent with r n e k z r 5 f x  t h e  veter 
qualfty and public health, and because the project enha::: :LE fis5 a d  
v i l d l i f e  reseurce of the area." 

A S - I I  



PROJECT TYPE: 

PROJECT: 

LOCATION: 

i 
h p a ' I c 3  of existing hydroelectric faciiity 

CLTEm: C i  tr r i Vaceburg  

PROJECT DESCRIPTION: 

The Meldahl Prcject is a g:o;.oced 90 Mü hydrbeiectric project  on the Ohio 
River a t  the Captain k t h c z y  E ~ l d a h l  Locks and  am on River Mile 463. T h e  
Meldahl hydroelectric projc:: vil1 be a ru-of-the-river faciliw. The 
powerhouse vil1 replace s ortion of an existing concrete gravity weir. A new 
5-mile transmission line CC sritching station are alsa p a r t  af the projecr. 
Bechtel vas responsible fcz  rcpzring the ~ede<a:al Energy Regulatery 
Coumission's (FERC) r e l i ç c ~ ~  i7plicaticn for  &mit te construec a major 
praject on an ewistirg c c .  I 

I 
This vark included p r e l h i z ~ ~  engineering desiin and a n  Exhibit E 
environmental report. Tar ? f c a s e  application $s currently heing reviered by 
E R G .  Majar tnvironmcn:~l is.s=es essocisted with the projeet fnclude impacts 
on-dovnstream dissalvcd o x ~ g c 1  levels, fisb entrainment and impingement and 
impacts to fishing apporr&:ias. Engineering design modifications were made 
tc minimire envirenmezt~l issu-s and respond t o  concerns of government~l 
agencies . 



PROJECT TYPE: Z c - = > L ~ e d  d m  a a d  powerhouse 

PROJECT : 

LOCATION: 

CLIENT : 

C c a l i t z  F e l l s  Projec t  

E t 3 l l c  U t i l f t y  District Ho. 1 of Levis County 

PROJECT DESCRIPTIOS: 

The Covlitz Falls P r r j ~ c t  5s r propcsed 70 MW hydrcelectrfc prcjcct to be 
constructed s t a r t l x  ir tid-1989 en the Cowlitz River in the state of 
Washington. Tfre pro:e:t f~ccrpcrrates a run-of-the-river resemuir designed tu 
minimize environmeatrl effrcts a d  upstream floodfng potentisl while servfng 
the power neads of Levis C o n t y .  

Bechtel is perforai= mi i n e e r i q ;  procurement ; construction management; and 
environmental, p e m i z t i ~ ,  and licensing services on the project. Bechtel's 
environmental specielistc dre responsible f o r  preparation and agency reviews 
o f  12 detailed mitigztior pl- required by a r t i c l e s  of the projectls F E R C  
license. These pl- ,  s q ? o r t ~ d  by speciffc modeling studies and f i e l d  
investigations, werc f i l r d  wi th  E R C .  A wide range of environmental issues 
xere sddressed ia tko , T C  pl%, including bald eagle protection, groundwater 
seepage, sediment ac==lz:ion, eroçian ccntrcl, cultural resources, debris 
remaval, and wfldlifz '2':i:at to~peasatioa. Bechtel 1s afso respcasfble f o r  
matiaging the fmplmnttt ios  of these mitigaticn programs, i~sirig several 
technical consul tmts  50: aeterminfng nev transmission lfne routes and 
implementing a conpr ck-ive f i e l d  and data analysis- program. Work also 
invalves bald eagle ér3 tegle perch surveys, a large-scde groundwater 
drilling and munitcri= f f f o r t ,  erosion and slope stabflfty studies and 
design, wildlife hztitct icpro~enents, and development of the pruject's 
recreational facilitics. In addition, a visual impact analysis and videotape 
presentation were sr5rlt:ed. These were required by FEBC to address proposed 
changes in the Locatic3 of the project  dan and açsociatecï switchyard. 

Bechtel permitting s p e r i a l i s t s  hzve been responsible for identification and 
acquisition of al1 fecerel ,  s t e t e ,  and local pemfts  and approvals necessary 
t o  construct and o p e r i c f  t b e  Cbvlitz Falls Project. A detailed permit 
acquisition progrern zz=I sc3edule vere developcd for the project, Applications 

- J I  rip-mftx n y e  :? f?rz  r>rrpered and filed in consultation with the 
appropriate agenciec a c  r i r o u a  close ccordination wirb projecc erLgrneerlrrg 
and construction stzfi. 

Bechtel envircrrme~tzl  c . 5  perzitting specialists are also responsible for 
environmental assfstata: =A docment preparation as uell as for field 
permitting services f c r  E If-rile transmission line profect, necessa? t n  
serve the Cowlitz fzT1s ? r o j ~ c t .  Portions of the lfne wfll be upgrerdeç cf an 
existing line. S;.e:i:'ic zcrivities include preparation of an EA/EIS, a 
wetlands determinztio,, ~rckzcological clearances, p e d t  acquisition, and , 

agency consultaticri. 



PK03ECT TYPE: Dam and powerhause 

PROJECT : 
u 

itmerican Falls Pro ject  I 

i 
LOCATION: Idaho 

CLIEEIT: Idaho Power Company 

PROJECT DESCRIPTION: 

The American Falls Dam on the Snake River in, sguthezstern Idaho was originally 
constructed by the Bureau of Reclamatian in -thé   id-1520s as a major  feature  
of the Minidola Project,  Idaho Paver Company € l so  otllized the American Falls 
site  ta operate a 27.5 MW hydrotleetric plant. ; The O a  uas a concrete gravity 
structure, wfth 1-mile ~ a r t h f f l l  a b d e n t s  af fat: -6. Becauçe of reactive 
aggregate in the concrete, the safety of the d.'-i k*&s cuestioned, and the 
Bureau af Reclamation restrfcted the amcunt of [ v ~ r e r  zh~r cculd be stored i n  
the reservoir tc about two-thirds of fts  t o t a l  jcepzrity. This reduced the 
amount cf water available fo r  irrigation and the po;-~= thet could be prodttced. 

l 

idsho Paxer asked Bechtel t o  develop prelimina& -i:eering plans and c o s t  
estimates for (1) rehabilitating or (2) replaciing t i e  B a  so as to provide 
adequate safety for f u l l  reservoir conditions . a d  1 3 ~ Z i q s ,  including those 
imposed by reservoir icing and modern earthqu&!e c r i t t r i a .  Both p l a n s  were 
also to include provision for  a powerhouse u t i l ! i z i ~  thc head betveen the 
reservoir and the river l e v e l .  

I 
Based on Bechtel's cost cornparison and other f e k r ~ r s ~  Idaho Power opted for 
the dam replacement plan. Bechtel vas authorizec to 2roceed vith the 
necessary f f e l d  investigation and preliminary c e s i 0  of the dam. and poverhouse 
to support  mare reliable ccst estimates and p r c v i 6 ~  =hibits f o r  the 
application for a licerise to conçtruct the poutrkocs~. 

The replacement plan cansisted of: 1 
o A left embanhent sectfcn that fncarpo:i:ef t5f original e a r t h  

embanbent and a major portion of the otig:zr? gravity d a  

I 
O A short zoned earthfill section connec:iq :kf left embanhent t o  t h e  

n e w  concrete gravity dam 

O A nev concrete gravity section, 577 f e e l  l c q ,  containing low-level 
outlets, spillway, and powerhouse intake. g t r c s  

O A right enbarilment section constructed 8f z s t e e  earthf ill, which 
connected the nev gravity dam ta the c r fg iza l  right abutment 

I 

Those portions of the original dam that inhibi:& fz:isfactory performance of 
the neu dam were removed, while the remaining pbrt iozs vere either l e f t  in 
place or encampassed in t h e  new structure. I 



Concurrently, Idaho Pover Company suthorizcC Sr=t=el to design a new 
powerhouse to be ccnstructed at the same t i r e  é c  :he replacement dam.- me 
powerhouse is located about 300 feet d o k n s t r ~ c  ira= the dam, adjacent ta the 
spillway stllling basin. Three I l - f o o t - d i c f : f r  ?e;stccks canvey the vater 
from the,reservoir t o  three generating mits l z  t k e  povcrhouse f o r  a t o t a l  
plant rating of 92 MW. 



P R O J E T  TPPE: Hydroelectric facility ! i 
PROJECT : Whiskeytoun Projeet i 

I 
LOCRT! OF: Redding , Californi a I 

City of Redding 

PROJICT DSSCRI PTION: 1 I 
b 

Beehtsl revieved and vpdated feasfbillty stud<em and cornt estimates for th 
3.25 HF facility to he lccated at an existing;Bureau of Reclamation d m  on 
Xhiskeg-:cm Lake in northern Cal i fornia .  Beclitel also prepared the F E R C  
l i cerse  epplication for the projeet,  i n c h d i @  Exhibit E environmental 
reports. This application vas submitted to F E R C  in 1982. No adverse 
enviromenta1 impacts resulting from the projeicr vere identified. 

PROECT TYPE: 

PROJZC: DESCRIPTION: 

Expansion of and modifications to tvo existing 
hydroelectric f a c i l i t i e s  i 

I 

Hauser Lake and Ryan proj lc t  
I 

Butte, Montana 

noncana Pover Company 

Thtsr ~ r o j e c t s  invclvcd the addition of nev paierhouses at tuo existing s i t e s ,  
plus necessary modifications ta existing dams.: Feasibility studies have 
receatly been completed verffying optimum i a s t i f l e d  capacities: 25 PM at 
Aaçser Lrke, and 40 MW at Ryan. dn application ro  amend the existing FERC 
licrzse for the Ryan Preject vas submitted in 11982, and the amended license 
vas rrceived in May 1984 .  I 



ElXiBOHPIERTbL EXPERImm - HPDBOELECTFLIC PBOSECTS (Cant'd) 

PROJECT TYPE: Expansion af exfstlng facility 

PROJECT: Lake Redding Project 

LOCATf ON: Redding, California 

CLIENT: City of Redding 

PROJECT DESCRIPTION: 

The proposed project consisted of the reconstructioa of an existing dam acroçs 
the Sacramento River, at a site j u s t  downstrehm fro3 the existing structure, 
plus provision of a new 3-unit powerhouse at the right ebutment. The nev 
poverhouse ia desigaed t o  develop 15 MW at  the norral operating head of 13.5 
feet, usfng bulb-type turbines. Bechtel revieved a d  modified earlier 
feasibflity-level deçigns by cthers, and updated cost estimates. Bechtel also 
prepared the EERC license application vhfch uaç sukmitted in February 1982, A 
potential adverse effect cf the project uas d e t e ~ i n e d  f o r  axadromous fish 
migratfon. Seyeral studfes vere prepared as par: of the Exhibit E 
environmental repart  under the FERC license applic~ticn to further 
characterize fiaheries habitat and assess potentizl pro jee t  impacts on 
fishery rescurcts, 

PROJECT TYPE: Expansion of existing hydroel~ctric facility 

PROJECT: Slab  Creek Project  

LOCATION: Sacramento, California 

CLIENT : Sacramento Municipal U t i l i t y  9 i s t r i c t  

PROJECT DESCRIPTION; 

The project involved a "mini hydro" addition t o  t kz  fish water release outlet 
of the Slab  Creek Dam, a 232-foot hlgh  arch dam originzlly designed by Bechtel 
i n  1465 as part cf the  Upper h e r i c a n  River Projec:. The addftion includes a 
ttrrbinel'eencrator unit, t a g e t h t r  with necessary z:?urtenances and 
modifications t o  the out let works. Bechtel p r e p r  i G  twirieerrnb b ~ t i r ~  ;a c..i 
data to support the FERC license applicatian, a d  asçisted the District virh 
responses to queries from the varions interestet s:z te  and Federal agencies. 
Sübstquently, Beclitel completed final project  design, prepared procurement and 
construction contract documents, and assisted i~ r r o j e c t  startup. The uni t  
commenced commercial operation i n  October 1982. 



F.?OJELT TYPE: Multi ptrrpse water resource facility 
I 

F?,O:EtT: New Don Pedro I I 

F?OZEGY DESCRIPTION: 

i 
Central Califorda 1 

I 

~ 2 e  project,  on the luolumne River fn cent=& California, is a cooperative, 
r~f:i3urpoçe project  for  irrigation, pover,iflood control, and municipal water 
p .  The Turlock and Modesto ~rr igat ionI~ i s tr ic t s ,  the City and County of  
Sm F r u c i s c o ,  and the U , S ,  Corps of ~ngfneers j o l n e d  together to build a 
535-fo0: high, earth and rockfiil dam t o  create a 2.03-million acre-foot 
r e s e r r o i r  and develop 155 MU of àgdroelectrilc power. The new structure 
sxpglrnrs and inundates the edsting 284-fw? high Don Pedro Dam.  

Eochtel respoosibflities ineluded eonsultatfon, evaluation of site foundatian 
~splore:ion, investigation and tests of consf ruction materials, and an 
ectensive preliminary design and cost estimate. Bechtel alsu prepared and 
freseatec! data required f o r  Federal Puuer Cciamissicn hearirigs, and vas 
res?oxsible for final design, plans and ~~ec~fications, and construction 
z z i a g e f n t .  i 

I 
t 2 C J E C f  TYPE: Eydroelertrf c ficilf ty 1 

I 
E I O J E C T :  South Fotk limericm Development P t o j e c t  

i 

Cali fornia I 

i El Dorado Caunty Water %ency 
1 

F s C J E C T  DESCRIPTION: I 

Z q i r e e r i r q  s t u d i e s  for the further development of the hydroelectric potential 
c f  t t e  South Fork American River bave been conducted periodically since the  
1 9 0 0 s .  In 1975, the El Dorado County Water ~ g e n c ~  (ECWA) f i l e d  an application 
- - :  r L  -?  3 Tp-ia--1 P - v - r  C r w +  scf-r frir a ri-el ihina- permit .  for the development 
:f tki S o u t h  Fork American River (S0Ffi.R) Project .  

I 
I n  J a c a r y  1978, ECWA contraeted vf th Bethtel 1 for engineering servi  ces to 
; e r f c r ,  studies of  the project and prepare a iicense application tc the  
Tederal Energy Regnlatory Comnfssian (FEBC). !Prfor to submitting the FERC 
l icerse agplf cation, engineering studies were lrepui red to fu r ther  rcf i n e  t h e  
uisticg yrojec t  plan and t o  establisf i  projece feasibility, These studies 
l e r e  besed on previcusly devtloped plants and ion new geologic and hydrologie 
in7es~igationç performed by other consultants.; 

i 

1 

: 
I 



EWIBOHMERTaL EWERIma - BPDEOELECTEIC PBOJECTS (Cont ' d)  

Beckt51 performed a comprehensive review of t h e  p r o j e c t  plan and alternatives 
to it. Hodifications and improvements to the alignment o f  conduits and the 
layoc: of dams resulted in substantfal ccst reductians, and improved the 
p r o j t c t  eapahility to a total cf 180 MW at f i ~ e  power plants. ~echtel; 
cof?lf:td its feasibility repart in October 1978, and ass i s ted  in preparatfcn 
cf t k ~  E R G  license application whfch was submitted ln Ju fy  1979. 





Annex 17 

French and Franco-Gerrnan cana1 schemes on the River Rhine 









Annex III 

New Scientist, 16 Juiy 1994 

(Extract) 
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l Rising water drowns oy;ipn~i,tion to S1 
I 

Filed ha-! Budapest 
- -?-A- = 

h Pmube 20 monrhs aga I 

$ere wns an intcma~icmal chorus 
PT gdest about its Ilkely ecu- 

1 ,  rogir~l hnpael. Now embarraned '4 ieviving brsnchw Of & Danube 
.chi& i r  th %rld Wide Pmd that have been largelg &y for 
f@ Nantre (WWFI. the nigahisa 30 years. 
du? rhÿr Ipd r h e  pruresa. are ud- Accordin& to W t a v  L$& a 
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' 
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E's rrampn* &pinsr the rh by&~b@ d the Dan*. 

iqversyp~ a h r  rerérvmg derarIed w i n g  k m & i& ri* h4," 
&entifir ,refuïiinn of rhe daini he sap. "Th river wti~gr only 
j q t  tbt! 4um b &wiiSp 7n em- rbse higti wrough m m i r  the 
II%E;I~ W L V S I ~ U ~ :  His Eumpn rild arms af tfie river for 1 9  
'dir&m~. (Uügnu~; Sy,lven. lasr rhan a mmrh each p r .  driririg 
~ q p r w h  iipnlqised tp Slwakian the hlghen fkrrxls." 
Saeilftu~r, s'nytng 'how m h r -  Fm hnm bmying  the wer- 
*&, 1 kr.stinafly feel a h u t  I d ,  says M t h .  "nur &ente 
.WFs puat i m h m e n t "  in the hiis rwivëd ir. by hdiÿtg an 
Hqgaign a@nm rhe hh, &&nt way rd $et m e r  into 

The pfqiact .wms tn bc imvinp- the hanches. T h  Himgwridn 
.lire qpoziie eften tg rbar part of the wetlwid c d d  bit- 
~c1,aimed by tk WWF as rriccn~iy pmve jus as ours has. but t h q  
?&,Inn month. Ir Is rwivinï eri' mtuse tojoin the pmject!' 
&!rnosr d u ~ ~ r e d  wer land and Insead, the HungwÏgns are 
! W ~ q i n p  underpmund wmcr sbour ta e m M  .on un expep 
wciappftd. ' $iQe attemw €0 av;i3e aeir 

'The -afKnrt-rurn & WF; rh& w e t w  wina h e  dkpkw@ 
WO~WP hrgw arrd mwn rnfluen- " ~aoeis'of dte 4 d  Rivekrnnm. 
{&t trtirimmenral 

"P. 
'3 A d D g  ta Gy-> '=P. .? 

hbj~ ml* [hl' Ong ~ S P U C ~  Net  gain. the Gabcikouti dam is reviving Stovakia's inregan& %l~ftg&&n Furka RlbuiW ad 
hetinrm Slnvakiu and Yuiigry Ficial ~~e f q ~  &e _ p a ~ u k  
:wuq the dimhiii nF the tiwr, which fsms by the ~h. These wmr umi-ces supplv 1-4 dam. pump are h W  in tke dtl 
~k beween the rwcr counrnes. mitlion pople,  moqly Wirhin HurtgaFy. riverbed and Hill1 probabIy b@ pump- 

Tht WWF tras for several years encoitr- Bur in mid-Junc. klmb m i E t e d  W later this mmth. 
i igd an inmarinna1 clamour asninui stafi in AW~IW. who+Fiad kd ftlir ~impiiign, The GrtbSikaw dam. and m Wehdbd 

=hem.  But Itavakien auhrltiei and and di dw WWF'S Imnrule fsr FIwdphin cornpanion &mnsCrearn 8L 
p d e n t k  imve a c c u ! !  tk WWF of beim Ecolagy In Gmnony, .ro ce& riliïipatgning HuncW, Wre #b$yby @ è 6 b  +lfhi~l{k miwd III hadting Hfmpriiin mpinst Cabcikwo iuid roju&y theirkos* sj~~akian and b % 
u p p *  ni the divmion. tiie srance ro rtie pir6jcc1. This hUowed prrb- 1970s. in ~ i m g q , ~ ~ l y  W.tfiia'&@ & 

The Cabcikovo sehmst djvem m a t  of Iicsrioii of a 13Q.pagc critiqw of WWF N a m  and Gaki&&m p v  q the 
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Sluvukin. The canal mmtns a hydroelecrrir . 'Wve  nor takeri a Cimi position pr," The IWO enunaies iqvz raIiw@d#Y& 
daim at Gabcikm. which now provides Manin told Neiv Srtenrisr ihb week. "Ik pure ru the lnrernmiod GOM d J @ p &  
SI~vtikiu wlth 10 pr mr of i& felwtr~cfty, sent Mucha's rqw~r (0 pur spccialim. h r i l  The Magrte. SlOPakEa d@w lwi 

GaMkwri wsnrfginally pm of a large? t h q  wmplrrt rheir valpis, we have no acied iikgcrlly in re~]egi#g rn &. lhm 
wt hydroelwtric agteed betwea grounàs to continue the campaigt." me. Huagary says its ;tedoh MsJ#&& 
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New Scientist, 17 September 1994 

(Extract) 





out fast for wanr d a few @*mi- , 1 ~ ~ ~ & , b ~ & , ~ a ~  2 Conderni~ecl as an ecological 
e n  m a è e f i  divtmd rhe d i ~ a ~ t ~ ~ -  in hP making, 
Riw Qay!he dom a m 35-Morne- 
b - W l a d m  a h m l e d c  dam, plans to dam the hnirihc TIK ûanube ir ~ e - 1  w r  1 

est river- Et risw ld 
G e m r i y  and ffows WC 

1 

bappena. Th& hrest is sdll ftooded. 
rhe a ~ e s  hcdthier than foc years, and the wells mosrly dean either sidp of the Slovak-Hungadan border. ~ c r w  the deW. 
and hiU. The S h d  cngüleers are daimlng die canai is an eco. rhe river has fed a wedand of riw.branEhès. & 4 back- 
logid km, rentmtng the forest on th& side cif the border to watcrs diat susmin a Iarge B d d  &si, .Th, deIw iE.+i$o 
a smw of wewss rn w n  for M pars. "W have marad C e n d  Europe's mt underground resenrolt;ofwater, w î I  e 
the rnvigatr'd and mmmerciaf h c d o n  of the &rivet lrom its q a c i t y  al up tu 20 cubic Wrnems. 
emIo@cd hndion," says M k d a v  Liska, a mlor ea@m ou But the delta is an incucinvmi~k. The tjvkr's - s h k w  
the Slmak pjecc, "This giws us s unjque oppaqm& ro channe1 makg ir bifficut for river d c  m w! kr ;- 
develop rbds serrian of the riwr in ics naniral hm." of ehe par- Sa in the 1960s. the gmemitm~uf H w ~ i s & d  

As &c S î o a  wetbd blwms, he enu$ronnienfal case agaiase Czeche1- dew ug a p h  to d&ar 
theEaaalddrunatG&ihw~mbewilting.TheWorld ~ d s h i p r a r r a l . ' t h i o ~ o u i d h ~ n d a p ~ ~ l a n , ~ i i b ~ :  
Wabé Fmd For Neme, imce rhe prnjeÉ:ts rnosi au Th- "a1 y complece, fo tink the Dm& ad Rhqi ms. 
~pp~mnt, has M m e d  its a m ~ @  Rhis M e  , rb AyZ. so ar-&ips aotold pass h a  t h a N 4  &a w&e Bia& "E" 
Meanfi@, with the Hungxrian side of thc wedand drymg ln 1977. the cwo ~-î~i~nrties @alf a nwq m b@ @ 
f 3 5nptrinlii.r 1 WM 

a W J  z 

- - - -  - - - 
- - 1 1  I -- 



r - -  - - I -- - - - 
- œ  a -  - 

I I -- - -, - - 
I 

I - 
- - - -  

8 E R '  S C I E F ; T I S T  
- 

I 

-' . 











Annex 20 

(Translation) 

Eflecf of the Systern of the G!N Project on Stibsurfrice 
Water suppIies of the KisaIfuId Area and the Influence of 

Respective Cascades, 1. Nagy, Infinierske Stavbv, Vol, 42, 1994, No. 1 





EFFECT OF THE SYÇTEM OF THE HYDROPUWER PROJECTÇ GAB?~KUV#- 

NAGYMMZOS ON SUBSURFACE WATER SUePLZES OF ?XE KfSALFOiJl AREA AND 

THE INFLUENCE OF RESPECTIVE CASCADES 

fmre Nagy 

The ar t ic le  is focuçed on actual prublemç concerning drinking 
water çupply in the area of Szigetkaz and Kiçalfüld in iIungary. 

Present state of groundwater stores and the influence of the 

Danube discharge have been analyzed. Essential factors involved 
in the operation of the riverpower 4proj e c t  GabEikovo-Nagymaros 

are summarized. 

Recently the inland unprofessional press -presentç more and m o r e  

frequently çtatements presented as çcientific ones açserting, 

t h a t  in case of putting the hydropower projectç on the upper 
Danube i n t o  operation the adequate drinking water supply would 

be jeopardized for 45 % of the population. Watemagement 
organizations /bodies/, supplying currently already 92 % of 
population with drinking -ter /9,6 mil, inhabitantsf, daily 

water conçumption being about 4 mil,m3/, accept with lack of 

sppathy these incomprehensible and scientlfically unauthurized 

false statements. They would not even answer them if some social 
corporations and circles would not cake them as serious, and 

would not be corne concemed about the future of the country. 

l The mentioned value 45 % assumes on the Danube river reach 

I about 30 lm long a drinking water capacity of about 1,8 mil.m3, 

huwever the actual m a x i m m  ut i l izable  water supply, infiltrating 
f 

through river banks, is about 300 000 m3 per &y. From this 

1 .  amount about 100 000 ni3 per day is used on the 3 0  km long reach. 

Thus, the assertion is exaggerated - multiplied by the order of 

18 / 2 1 / .  

l It is therefore inevitahle tu çunmr ize  the facts involved 

in the operation of river power projectç, as well as data about 
the actual conditions of drinking water supplies  at Szigetkoz, 
and Kisalfold, and about the interaction of the Danube waters and 

gxomdwaters, as well as the facts involved in the virtual 



problems of drinking water supply. W e  wuuld l i k e  ta fucus 
attention on solution of actual taskç inçtead of fictional and 

delusive issues /12/. 

Fortunately, the region of the upper Danube is one of the 

most thoroughly investigated territories. Since 1951 a field and 
laboratcry research and mathematical medel studieo have been 

carried out here, being o f t e n  hasis af references in 
international professional literature, su that the tareign 

experts would be able tu decide eas5ly about their professional 
opinion. 

PRINCIPLES OF DISCKARGE ALLOCATION BETWEEN THE OLD DANVBE and TXE 

HEADWATER CANAL 

It is well known in the professional circles that the 

sys tem of the Hydrapawer ~ r o j  ec& ~ a b f  lkove-~agyrnaros /GNP/ w a s  

designed as tu provide: 
a/ the passage of the anticipated /assumed/ long-tem largest 

flood discharge, to contribute by the  by-pass canal, having 
a role of a lateral branch, with a capacity of more than 5 000 

m3.s-1, tu flood protection increasing in the adjacent area, 

b/ dai ly regulation a£ medium and lower discharges by means of 
temporary water retention in the reservoir Dunakiliti, in 

accordance with ecologic, powerproduction, and navigation 

requirements, 

c/ to at ta in  optimum regulation af operatfun with regard t r a  

technical-ecolcgical requirements and takfng into 

considerarion the narural discharge regime at negligibty 
changed continuous, so called dpamic have/ operation. 

1 International conference held in Boston in 1984 /4/,' which 

i dealt with the issues of the dynamic regulation of hydroelectric 
power projects operation, had determined the grinciples of 
optimum operation. m e  substance of the principles is to 

I 
I subordinatc the power production te initial and limiting 

1 requirements of the environment. 



I 
In Our case following is to be provided: ecological balance 

of the D m a k i l i t i  reservoir and of the old Danube channel, 

optimum conditions of groundwater levels at Szigetkoz, and safety 
of withdrawals of bank infiltration waters concerning their 

chemical-biological quality and quantity. 

 oso on^, E. expressed exactly the principles to be kept at 

dynamic /flexible/ operation of river power projects with low 
stream gradient /13/. On t h i ç  baçis Kollar,F. / 8 f  outlined the 

aspects of a purposeful operation of 'the GNP. Later, Nagy, 1. and 

Rdtky, 1. / ~ 6 /  executed a mathematical simulation of ten variants 

of mathematical-energetic production models in such a way, that 

the power production was restricted by ecological limiting 

conditions. Thus also conditions for determination of principles 
of the optimum technical-ecological dependence w e r e  created 

/Nagy, I.I?/. The Commission for Watemnagement Sciences of the 
~ungarian Academy of Sciences adopted i t s  approach to this top ic  

J12J and Mosany,E. elaborated in his study /14J technical and 

economic aspects of small hydroelectrir: power plants, 
Ëaîic elements of the optimum mathematical modelling 

/simulation/ of a system of operation f o r  the  area concerned 
/with regard to ecology and quantity/ at lower than average 
discharges without ice  cover, are as follows: 

1. A new and successfully applied mudel of cuntinuous 

discharge, baçed on the principle of the linear cascade systern, 
affording dai ly  information on expected inflow discharges and 

utilizable working volume of the upper reservoir. 
2.,Models characterizing the ecological conditions and 

giving review on water quality uver the whule used section. By 
means of these models according ta data from the monitoring 

system on water quality and ecology idepending upon the waste 
warerloading and discharges/ the limiting /guaranteed/ hydraulic 

conditions /water stage, discharge, minimum and maximum velocity/ 
are determined, safegtrarding the required environmental quality. 

3 .  The Central operation control of hydroelectrir power 

plants obtains continuous information on the nuder of 

operationable aggregates, on reached output, on transmission 
outputs at different voltage, on requirements of the ~ungarian 
and Slovak energetic control çystems. - 
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4 .  ~ h e  energetic partial  mudel determines on the basis of 

l i rn i t ing  ecological, quantitative, and navigation conditions the 
daily chart /diagram/ of feasible electr ic  operation. According 

to these data the electric control system adapts itç requirements 

£rom the  quantitative and time aspects. The mode1 confirms 

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

5 .  A hydrodynamic part ial  mode1 enables to forecast changes 
in water stages, velocitiea and withdrawal of water for the  whule 

reach f rom ~ratiçlava tu Budapest with reçpect tu navigation, 

recreation and sport. 

6 .  ~ c c ~ r d i n ~  tu continuous signal s of the  monitoring sys tem 

on actual  water quality conditions control computations are 
carried out in the course of the day concerning the required 
hydraulic state, and in case of need /on the basis of cornparison 
with the efectric distribution systemç/ the diagram of trater 

power utilization is tu be modified. 
7. Phenomena like groundwater level, ecologic characteristic 

of the river channel and river banks, etc. /observed by t h e  

monitoring systems!, are evaluated in dependence upon the 

character and extent of changes seasonally or annually, and it 

is inevitable to apply the modification also in water qaality and 

ecological models . 
ft is in the  interest of a continuous functional operation 

of the  mentioned system of madels to establish a jo in t  Hungarian- 

Siovak monitoring system, as well as a cornon control centre. 

REiATIONÇKIP BETWEEN THE GROUNDWATER AND THE WATER COURSE 

Sirice at the beginning of the construction a detailed method 

of operation had not been elaborated yet a Study of environmental 

protection was worked out in 1985. /8/ ~ h i s  study, assuming the 
concept of the "peak waveZ1, tried tu estimate one possiblftiy of 
the  relationçhip between the water course and groundwaters, and 

concluded that under assumed operation stages the adjacent area 
is on cer ta in  places supplied with the Danube water with an 
amount of 0,4 to 0,8 m3.ç-1.h-1. As far as thiç exaggerated 

estimation is concerned ~rd4lyi.M. /I/ remarked, that if t h i ç  

value is tme, then w a t e r  supplying from the  Danube may be 

excended almost over the whole Kisalfold. Then, the water quality 
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could be endangered by daming up over 10 to 15 hours, 
representing about  20 % during the  year. Assumed extent of 

sedimentation in the reservoir w a s ,  however, determined only by 
means of judgernent, since formation of the final syçtem of 

flowing in the resenroir and providing the minimum required 

velocity of transfer of hamful  substances can be solved only on 
the basis of results of testing operation. 

Honti,G, f 5 / ,  Ubell, K. /24//25/, and Major,P. /Il/ 

presentedvariants of possible relatianships between groundwataer 
and the D a n u b e .  According tu their 'opinion the moçt important 
flow from the Danube may prohably occur in the section from the 
Hainburg mountain chain to the filling s t ructure  at Rajka. The 

northern part of the Gyor valley and IIaiankag may be supplied by 
an amount of water 70 000 m3fday. 

Kowever, this Danube section occurs already upstream of 
Bratislava /out  of the reach of the Dunakiliti reservoir/, thus 

the impact of G/N Project is out  of question. 
The effect of the reservoir is already evidenced on the 

territu- between the D a u b e  and Leitha however the maximum 
amount of infiltrated water is here oniy 2 000 tu 11 000 m3. lm - 
1 per day / 24 / .  Presumably this is due to the circumstance, t ha t  

in spire of very th ick grave1 layers in some places of the 

subsoil only the upper layer /max.lOm/ takes part  in the 

intensive f l o w i r i g .  The grave1 layer qets thimer toward the 
margins of the valley and in some places is clased by an 

impermeable layer. 

Professional estimation of the relationship water course - 
- groundwater can be based only on data resulting frorn local  
measurements, which have been çtarted in 1951 in the reach Rajka- 
Nagybajcs in eight observation profiles provided with 87 

observation probes recording groundwater levels/5/.  oint 

research activity of VITUKI and Water Research Institute 
1 

Bratislava /-/ were extended over the whole ~isalfold /24/ ,  

observations being perfomed in 141 probes /~ig.l/. Un the basis 
of water balance, taking intu consideration the effect of 
precipitation, infiltration and evaporatlun, following çystems 

of groundwater regime may be identified: 
1, There is an alluvial cone on the upper reach in rkm 1 810 

to 1850, i .e.  grcundwaters are supplied here also at low 



discharges in the range of about 8 to 10 km. The effect of 

precipitation is of no importance here and the groundwater level 

in the distance of abut 200 to 300 m corresponds with the Danuhe 

water level. 

2. On the more remote territory £rom the Danube the 

gorundwater fluctuation during respective f lood waves does not 

follow the water level changes in the  ~ a n u b e ,  only the ef f e c t  of 

recurring flood waves can be observed here. Groundwater level 
increases on theçe territaries, i n , w i n t e r  periud after  snow 

melting, and in s u m r  period due to precipitatian, in bath cases 

/almoçt: over the whole yearJ independently upon the water level 
in the  Danube. 

3 .  Southward from the Leitha and Mosoni Branch of the 

Danube the transition zone occurs, where the effect of 

precipitation and t h e  Danube water takes place. 

4. In the  sou then  part of the Danube alluvial cane Jat  

Hans6g and in the considerable part of RabakozP the groundwater 

is supplied mostly from precipitation. 

5. In the lower reach /e .g.rkm 1 7 6 7 ,  area of KomSrno/ the 

extent of a direct influence of the river represents only several 

hundred m e t e r  /Fig.2/. Indirect effect of the Danuhe was 

identified only to a distance of about 1 0 5 0  to 1 150 m. 

Further on the water level alteration in the r iver does not 

influence the groundwater regime. 
6. Karst waters, as i q o r t a n t  drinking water source, are 

to be cunsidered at a bank section about 500 rn long, where the 

interconnection of karstic formations with free w a t e r  table of 

the Danube may occur /~orog-Tokod/. However, since the present 
level of the majority of karst waters is everywhere above the 

level of the average water table in the Danube, this condition 

would not be changed even in case of the daming-up. 

With regard tu groundwater hydraulics and in accordarice 
with above described knowledge it is evident, that at continuous 

or wave operation the water cascades have no influence on the 

present natural state. Contraversy w a s  evoked concerning the 

impact of daily regulation on the old river chamel at peak load 
regime, caused chief lyby the originally cunsidered lowdischarge 

in the  old Danube - 50m3.s-1, later increased to 300 m3.s-1. 

w&h, the computations concerning the.system of groundwater 



recharging did not confim these apprehensions. / 2 / .  

The Slovak party has also considered in the new approach 

as more favourable and real tu pass through the Dunakiliti weir 

a discharge of 400 to 500 m3.s-i, which £ r o m  the techical  and 
ecological viewpoint, at moderate wave operation, approaches to 
the optimum. Groundwater regime at Szigetkoz /as compared with 

the state bsfore daming-up/ would be more favourable, more 

balanced and in  fact the or ig ina l ,  or even better interconnection 
between the Danube anü groundwaters will take place. Due tu 

elimination of the effect of culmination waves the or ig ina l  daily 
working volume in the  Dunakiliti resemoir would not be required, 
so that by- additional technical interventions it , would be 

possible by means cf guiding structures to crate such conditions 
in the reservoir, which would provide maintaining of flow 

velocities and maintain sedimentation below the probable critical 
value of 0 , 3  m.s-1. 

W i t h  regard to the water quality 1 considered as essential 

to include in the assumed new interstate agreement the condition, 
and obligation, that the Çlovak party would provide biological 

treatment of discharged wastewaters, amounting to about 1,s m i l .  

rn3 p e r  day. 

UTILIZABLE HATER SUPPLIES 

In contrast tu exaggerated water amounts, mentiuned in t he  

introduction, Ubell,K./24/ States on t he  basis of data from 141 
obsemation probes, that maximum amount of infiltrating water is 
unly on the territory between the D a n u b e  and ~eitha, as well as 
scuthward of the Leitha, its limitinq extreme value being 

Q = 2 060 to 11 000 m 3 . h - 1  per day. 
This standpoint is confirmed also by measurements and 

computations /9/, according to which in case of gallery waters 

the exploitable discharge is 6 600 tu 12 500 m 3 . h - l  per day. 

The probable cause of the big difierence may be içsumed 
in the fact, that in the first case the circumstance was mt 
considered, that the velocity of groundwater flow decreases 

abruptly with the depth. Field measurements using radioisotopes 

executed in the profile r h  1 548 of the D a & e  revealed, that 

velocity decreaçing occurç already in the depth of 4 m below the 

surface and in the depth of 12 tu 15 m the flow velocity is 4 tu 



5-times lower than it could ba expected according to physical 

characteristics of the subsoil / 2 5 / .  In the upper sandy earth 

layer t h e  filtration coefficient k=2,1.10-2cm. s-1, and below this 

layer,  in the depth of 12 to 15 m in the grave1 sand k=0,75 cm, 

- 1  In spi te  of that, at respective measurements lower flow 
velocities w e r e  recorded. Besides it may be çtated, that the more 

intense the water level fluctuations are, the less is the 

participation of lower laying layers in water transfer, 

In addition, it iç generally well known, that in case of 

grave1 and sand sediments it is 'necessary, as ta prevenr 
colmation and adsorption, and tu provide slow infiltration and 
adequate Ereatment, to meet in water resources with bank 

filtration the prescribed seepage velocity V max = 0,25 m3.m-2 

per  day, which creates hydrological Iirnits for  water 

exploitation. 

The thesis about drinking water supply for 45  % of 

population of Hungary £rom the  influenced reach of the Danube, 
presented in the introduction, would mean to provide drinkirig 

water supply from the area of Kisalfold f o r  the population of the 

districts Gyor-Sopron, Komdrno, Vas, Zala, VeSzprern, Pest, Fejer 

and Budapest. 

In contrast to thia these, according to the State general 
watennanagement plan of 1984, the water stores on the territory 

between Rajka-Nagybajcs amountç tu a maximum of 750 000 m3/day, 

while 50 tu 80 % aof expluited discharges originate £ r o m  water 
courses, another part is recharged f rom groundwaters and from 
water bearing layers of boundary territories /IO/, 1 f karst water 
cooler than 35 C, and water from aquifers are considered, then 
the potential exploitablitiy of dumestic srrbsurfaca waters is 15 
mil.rdJday, Hith regard to the stores of aquifers over the 

country /6,36 mil .m3/day/, the participation of the Kisalf old 

amounts only to 12% / O ,  72  mil .rn3/day. 

Thus it is evident, that  the predicate about the alleged 

çharrage of drinkihg water, jeupardizing 45 % of population is 

unjustified with regard to water stores and proportion of 

population. These assertments, besides of incorrect influencing 
of the public opinion are dangerous also with regard to the 

circumstance, that foreiqn experts,. acquainted with the 

situation, may be entitled to doubt about t he  cornpetence and 
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intentions cf the reputed Hungarian experts. This predicate is 
namely wrong, even if the  original peak operation would have been 

ccnsidered. 

. R E A L  ISSUES INVOLVED IN DOMESTIC DRINKING WATER ÇUPPLY 

Layman slogans, threatening with water shortage in c a s e o f  
G/N Project construction, may simultaneously evoke in t h e  public 

an illusion, that suspension of the construction w i l l  salve our 
problem with drinking water supply. However the reality iç 

completely different and i n  the interest of protecticn of the 
rudimentary ri-ghts of the inhabitants on safe drinking water we 

cannot admit the diversion of attention from v i r t u a l  concerns i n  
the connection with water supply. 

The Watermanagement Scientific Ccnmiissian of the Hungarian 
Academy of Sciences organized a meeting on June 10th 1991 /18/ 

with invited experts and studied and investigated the state of 

water supply, and focused attention on several problems: 
1. In 3 092 settlements of t he  country with 10.4 mil. 

inhabitants 92% / 9 , 6  m i l /  consume cur ren t ly  guod quality drinking 

water. me country has at disposa1 stored of good qualfty 

drinking water amounting to 8 - 15 mil.m3/day. From this store 

is connected on realized capacity of wells 5 mil. m3/day, i . e .  

theoretically a capacity of 3 mil.m3/day remains f o r  the future 

development. 

From districts chiefly Baranya, Borsad-Abauj-ZemplLn, 

N6grSd. i.a. northexn and sauthem regiuns,  can he considered as 
backward ones conceming water supply, whole water supply of the 

districts Komdrno and Vas £rom the  area of the GNP is above the 

nationai average. 
2 .  Drinking water reseurces are seriously endangered by su 

called Hscissersn of public engineering structures. i .e.  
insufficient extent of wastewater treatment and inadequate 

sewerage. Combined sewer system is provided only for 51 P of 

inhabitats. The disproportion surpasses 40% and t h e  situation 

is st i l l  more unfavourable if we take into acceunt that enly  

about one fifth of consumed water is treated in biolcgical 

treatment plants. The self -governing Act  No. ~ ~ ~ / 1 9 9 0  again gives 
p r i o r i t y  to water supplying i. e .  causes. a furh ter  opening of the  

nsciççorsfl~. Although it may be theoretically assumed that also 
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phosphorus and nitrogen are removed in biological  treatment, it 
will represent a cost increase by about 30 tu 40%. 

3 .  Due to the circumstance. that 485 of OUT. water resources 

. are not provided w i t h  external protection zones, and only 65 have 
hydrogeological protection zones, 1 200 water resources are 

directly threatened by pollution. Thus, it may be expected, t ha t  

in the  near f u t u r e  it will be necessary to close because of 
pollution about 140 water resources /chiefly in AIfold/, that 

means loss of capacity of about 300,000 m3 of water per day. 

4. According tu the research initiated by the Ministry of 

Environment of H u n g a q  acid rains crate ever increasing threat  

f o r w a t e r  supply. Areal sulphur load amounts to about 4 0  kg-ha-1 

per year and on acid forest s o i l s  /area of ~btra/ the pennitted 

load is only 5 kg-ha-l/yeat. Çynthetic fertilizers contrihute tu 

soi1 loading with nitrogen amounting to 10 tu 70 kg.ha-l Fer 
year. The load of about 7 kg.ha-1 per year from the atmosphere 

must be also considered. It is well known, that due tu acid load 

increased releasing very harmful heavy metals takes place, 
crating unfathamable cansequences fer human health. According to 

the  present concepts of develepment cf electric power production 

/along with the dubious programne ef nuclear power plant 

development/, constmct ion of coal pcwer plants /increased 

sulphur lead/ or power plants with gas turbines /increased 

nitrogen load/ is considered, causing significant increasing of 
Ça and Nix content in the atmosphere. 

5 .  According tu the estimation of the General Board of 

Water Management contraction of the scissors of public services 
/sewerage, wastewater tratmet/ to an acceptable degree would 

require 5 2 0  bilePt, and additional 220 bil.Ft would require 

population water supply/previding and moderate develapmenç/. 

H o w e v e r  the Gavement  cauld qrant in 1992 only 17 bil-Ft. 
In accord with presently enforced regulations water 'supply - 

and sewerage must be provided by self -administrations . In western 
countries charges for public structures amount to 1% of the  

incorne of inhabitants. In eur  country it is 6 tu 8%. It is 
doubtful, whether the population w i l l  Be able to bear ever 
increasing cuçts. 

6 .  The programme of arsenic removal does not proceed. 

1 %Q0 000 inhabitants /100 settlements/ are involved. Nitrogen 



pollution is very high especially in Alfold and on the territory 

between the nanuhe and Tisza river, where about 2 mil-of 

inhahirants are potentially jeopardized. 

Academician ~osonyi.E. quotes in the literature /15/ a 

Chinese proverb that 'Ireal thirst cannot be quenched by water of 
fata rnorganaH . In our case, with regard to the whole country "the 

waeer of fata merganaff is the water supply of Kisalfold. Though 

locally very important, it cannot salve water supply preblems of 
the central, southern, northern and chiefly eastern part of the 

country. 

CONCLUS f ON 

Tu refer, in the case of GIN ~ r o j e c t  operation according tu the 

original design, to the assumed and anticipated drinking water 

shortage as evoked 'ecological emergency $tateIf  is a professional 

dilettantism, or lack of knowledge. It is a consequence of 

misunderstanding cf facts and realities, whffh besides moral and 

econamical damages and considerable international, prufessional 
and prestige losses represent a danger of diverting attention 

from actual and topical problems of wates supply for the  

population, of wastewater treatment and vital problems of the 

environment. The time has cerne, when withuut emotienç, on the 
basiç of analysis of professional-scientific facts and real 
social and economic interests the goals are to be settled and - ---- 

together with O u r  Slovak par tners  the optimum solution presented. 
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Annex 21 

Geological Map Series, Hungarian GeologicaI 
Insticute, concerning the hydruiogy of Szigetkoz 

(Extract} 

The data asumWagc Med for the r e v t b l d  d canr*om or w auaarangie r*e lohmq 
m: - 

Mditi-i &u ~ r s  p r d w  by ~w g r a r m t e f  t r t i ~  n a t i o n t e *  cr MnJKt: by arillitqs FN <- 
a MW~-1 dcopsnad in me (rame oc mc fa-trr~ wrwy d g r i W  in fhe UpQar Oan* 

ritMy. and by « i g i n ~ r i ~ a a g l i p i c a ~  soundings. 

Map dieet 6: Hydrostatk tevel d Uie ground-water table below the surface 
farnpild by L. Csaba and 1. Z s a m b k ,  19%) 

ShaiIow borettcies representing the main source of information for the wrnpiIafion 
of mis may were carried out in 7983, ttre majority of them was completed In the second 
quartet cf the year (frg. 34). 

Upon a 30-year-long recording of water levei in oumerous obseffslion wells of this 
area. it Gan be said that ground+ater tables in the period of OUT surveying were very 
dose to, or exceeded merely by M-40 cm the rnultiannual mean leuel, cortsequently 

ccrrec&hn was neèded M e n  piotting the map. 
Ground-water feveis are ~IearIy distirrguishabIc in The diffetent moryhologicai- 

g-rwicai Iand uni#. The Danube rnakes ik course thrbugh the most eievared sequeri- 
of the atluviai fan iri a s o ~ I I e d  hanging charinel. This condition datermines prof* 

undiy the ground-water setting of the area. especially its Ievef in Szigetkôz. Sirice, apafl 
the 1-M-thick ûverburden the alluvial fan Comprises only coarsegrained depo- 

si&, it is the Danube mat permanently refills the reservoir of ground-water percalating 
toward the ~oson-~anube.  ~t cames rather rarely for that the Iow water levei of the 
Danube prompts its recttarge by gruund-water. T ~ I S  situation is not directiy attécted by 
the distribuüon of precipitation. The intimnce of the Danube exefied on more distant 
areas is iltustrated in 2 hydtogeoiogical profiles (Figs. 8. 323. 

fhese figures give evideric. ttrat me grouad-water fIow is directed from the breg- 
&nu& w a r d  the Moson-Danube. Propagation M the Danube's flaods in the gfaund- 
water b weif traceable. E g. the well situacd 4 6  km from the river was reached in 10 
daYs by the f l o d  wave. A twofold effectof keeping back waters through the undergm 
Und and of eventual perwlation. res-vely, a n  be observed. The hydrostatic level 
Of VoUnd-water table In Szigetkor ranges betweeo 1-5 m below the surface, orrnseqlr- 

at htgh watar stages lt is situated invarlabty in the cverburden whife by Low wafer 
-TonalIy subsides info the grave! -y. 

The Mason bwland is hasicaIIy an alluvial fan extending trom the Parndorf Plateau 
fAusfria) and desceoding grsdually 10 Hansag wiih graund-water ievei sifuated at 
d e p h  betweeri 3-7 m in the grave1 M y ,  below the overburden. The influence of the 
M~%n4anube and the precipitation are of equal importance. The inclination of the 
Sudace! and the pervious nature of the subsoil promote the influence of the Oanube on 
?round-water conditions. nonetheless the greater the distance Irom the major channel 
"the more sigriiticanf fhe effect of precipitatian b e c ~ m e s .  Recoidings of an observation 

iV-2958) featurtng this Iand unif are iIIustrated in Fig. 13 



~ a n s d ~  is the deepes? aiea of the tinieuungarian Piarn. Ground-water star& in r t s  
thick siIly-clayey-peaty overbufdtn is masiona!!y connc%ted with that of the underIy- 
ing Quaternary graveI. The grriund-water table iç siiuatW a l  a çRalIOw IeveI. hetween 
0-3 in and if is controll& bi* a network of mificiai r;analS extending al1 over the area. 

The effect of rneteorolog~cal factors is hardly perceptible. The water regime ot the 
area is represented by time series of ground-water level data recorded in well V-2964 
(Fig. 13). 

Seepage conditions cf the %ruund-waler in fhs Litth? Hungarian PIain are ifIuRrafed 
in Fig. 7. Ground-waters fIowing from NW, frtsm the Danube and from SE. from Rbbakoz. 
are tapped aiong the RabCa river and percolate toward GyGr. This figure and maps 
iepiesenting sxtremo hydfdgeOIogrcaI conditions IFigs. 5. 51 have heen prepared in 
VITUKI upan a- 3Uyear-kng-iime ssries of rexrdings. This area was previousiy reier- 
red to as a white spot in the national obseniation nehvork for deep aquifers, therefore, 
in ofder to study the relationship between ground-water and deep aquifers, we esta- 
blished two check-well plants with 3 screened intervals each in Hafaszi and in TBrnok- 
réti. 

Their recording started iin 1987-1488. ReIate generaIizing Iithoiogical setionç and 
1he screenea rntervats are demanstrazed in Figs. 3.4. Cumes of the ground-water IeveI 
recordgd by aulomatrcaliy aperated instruments cfsarly show the immediate impact d 
the Danube no! onIy on pressure conditions ot deep Iayers ( 3 S W  m) in the Halziszi 
(A-1) check-wefl plant situated close to the river, but on pressure changes occurring 
in deep bedç (170-175 ai) of the more distant TBrnokreti (Trt-1) plant as well (Figs. 10, 
11). It bears witness to the signifieant role of lateral recharge even in deep aquifers. 

Principal indicators of water quality show that ground-waters of the quadrangle 
basicall y possess favourable characteristia. Coneerning total dissotved solids content 
in Szigetkaz. values of lW mg/f and les$ prevail. This area bears the best-quality 
ground-water ail over Hungary ieatured by XI-25German degree of hardness, 120 mglI 
suiphaie ions content and zero or irreievant nitrate content The Moson-Danube rep-  
resents simuItanaously a Wundary of ground-water quaiiPj with waters stigntiy richer 
in minera1 constituenrs but sirII of goad quaiity in the Moson Lowiand. Therr dissorved 
soIids content ranges bstween '1000-2000 mgll coupted with a total hardness ol 35 
Gerrnan degree. rarely excteding 50. A conspiwous rise in sulphate content occurs ail 
over the Moson Lowland. Hansig constitutes an indivyual unit concerning ground- 
water quality with low values accbrding to ail mineral constituents. In its S margin, 
along the fine of the RBbca-HansBg Canal a deterioration of graund-wôter qualrty tan 
be exper~enced. 

Because of the Iimiiad number of data availabIe, the relationship between the 
ground-water and deep  aquifers Ras bareiy been studied xr far. The varration wrfh 
depth of the water quat~ty is iIIustrated in Table 2. 

Map sheet 7: Map of near-sudace and deep 8gullem 
(Carnpiled by Gy. Erhardt. 1Wf 

MorptioiogicaIiy the area of the quaclrangte 1s Strafed by Szige!kez, the Mosan 
LcwIand and a part of HansAg. In general terms it is a distinctively lowland terrain 
incorporating a signiticant pafi of the depression d the Little Hungarian Plain. 

Hydrogeologicaliy. Quaternary deposits are of partiurlar importance. For the 
preparation of this map hydrochemical data of wells as well related information on 
water budget have been taken in!# account. With regard to drinking water expIoratory 
drillings. thore having the most profcund influence un genera! features have been 
demonstrated (Table 4). 

Description of the aquiierous complexes 

Quaternafy compfex: DrrIIings fonducted in the area gtve evidenu! ?ha! apart from their 
unrform surficial extenl. thay have aiso neen daposited in consiaerabIe thickness in the 
&pression showing up as an asymrnetrica1 haIt-basin in rtie map shest  area. rn the 
Moson LowIand and in HansAg i i s  tnicknesç ranges between 53300 rn but in Ihe 



ContaCl zone behreen C S I l b k ~ z  a& Szigetiroz it a n  attain as mu& as 500-7011 m. This 
fad highlights its utmost hydrogedogical signilicance ranking it high among the drin- 
king-water-bearing complexes in Hungary. 

Essenttally al! wells of the area for drinking water and irrigation p u m - & s  tap this 
cornplex, restricting Yie exploitation of shallow. porous aquiferous Upper Pannonian 
#mpbxes ta #% W pefipheries ovedain by a thin -var of Quatarnaty sedfments. 
Ground-waters of high yieId and g W  qualit). ean  aires* be ~ ~ t d  near th8 surface. 
tharefore the majorîty of the  W e l l s  scwn pcrous beds b-ean m. Yhe rasulting 
low ecsts are obviousty favourable for drillers but. al the same tirne. it is disadvan- 
tag-us frum the viewpifit of the more p r e c i s  ht.drogaological r w n n a k s n c e  of 
deep aqoifers. 

Apart from-creating this porous wmplex of high permeablliv, the Danube is ais0 
~roviding recharge to this aquifer oflering excellent chances tor securing water from 
medium depthç. 

Scme speclfic rwfdings  confirmed wrnpfians an-rnirrg fhe existence of corn- 
munication behneen the Danube and the mighty teserves of graund-wafer stcred in 
Quaternaw depoçitç. made on a lheoretkal basis. An exampie is given in Fig. 10 
demonstrating the correlation between the water Ieve! records of deep auuiïers in 
obsewation wefl H a l a i  (Arak) A-1 and the simultaneaus fluctuation of leiel of the 
Danube. 

Given the lithology and the conditions of recharge in mis area any human inter- 
ference threatens ta upset the delimte eqüiIibriorn ot nature, since the invaiuabiy 
precious ground-water resorrrce is extremel'j Iiabie ta poilution. 

The immense sedimentary cornpiex filting up the depression shows great facial 
divemity. for i f  embraces a broprd range of c1Wic sediman&. It is built up of grauei and 
sandbeds alternating along the profile with fairly important silv and clayey horizons. 
Ground-water, both phreatic and deeper-situated, along witfi artesian watecs are equ- 
ally stored by Quaternary depositç. Upon recordings in observation wells the ground- 
water flow is directed from NW toward SE corresponding to me conditions of recharge. 
Grriund-water ftowing in this cornpIex is drained by the valley of t h e  RAba and, further 
foward NE. by that of the Moson-Danube river. 

Pannonian complex: This sequence is the immediaie base of auaternary deposits. 
Considering cold water recovery it is of a wrnparatbeiy subordinate importance. 
however the geothermal energy potential of this widety extended deep aquiferous 
cumpiex ranks itseff high in the arder of the nahirai resources of the natan. 

f he thfckness of Uppet Pannonian wuences is around m at Gybr, upon 
driIIing data i t athins 2500 m around BbsBAhriy. but passing foward NW, in the vicin~ly 
of the stata border i t  drops back ta IWO m. Poraus beds of ciays, siIts. sands, sand- 
Stones and ciaymarls of diverçe facies contain arteçian-water-bearing sequentes of 
medium and low transmisçibility. 

b w e r  Pannonian deposits occur all over the area but there are no precise data 
avaitabte concerning uieir thicitness. They are at leas! 900 m thick around Lipbt. and 
abouf 1290 m thick al Lébéoy and BbsWny. They are thinning gradually herefrom 
tQward NW displaying values of W rn and 100 m in mrehoIes of ~osonmagyar6var 
and Raika, resmtiveiy. 

The hydrageaiagical pr5perties of lhis cornplex are determin& by the predomi- 
fiance of impermeable IayerJ. It is obviaus fhat fhis swuen- qi ciaymariS. CIayS. silts. 
Cla~ey sands and sandstones cannot be utiiized for drinking water purposes, neverth* 
IeSS, along with the lower section of the Upper Pannonian member ("thermal-Water- 
bearing complex") it serves as a basis for tocal thermal-water exptoratian and recov- 
ery. 

To our present knowiedge the onIy ihermal-watei weiI expIaiting sirnultan~usiy the 
Lower and Upper Panmriian aqu~fers in ttre quadtangIe operates at Lkbény. 

Deposit~ older thari Lower Pannonian: As for the Teniary depoçils underlying the 
Pannonian complex. regarding hydrogeology, there are no data available for a ProPer 
interpretatian. 

In the greafer part of the MW secfor ai fie quadrangie the Sopron cfystâl~ine schists 
anstiture the basement cf Tertiarj Geposits. Apart from çome fissured tevnic zories 
they show unanimousiy aqrrtciude featur-. 

1 
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La réalisation du complexe hydraulique de Gabcikovu- 

Nagymaros sur le fleuve Danube fait s u i t e  a une entente 

intervenue en 1977 e n t r e  les gouvernements de Tcheco- 
Slovaquie et de Hongrie. Ce complexe a buts multiples 

v i s e  à produire l'énergie hydroélectrique, a améliorer 

la navigation et à fournir une protection accrue aux 

inondations. II comporte deux aménagements: Gabcikovo 

avec une centrale de pu-lnte de 720 située en 

territoire slovaque, 45 km a l'aval de Bratiçlava, et 

Nagymaros, une centrale au f i l  de l'eau -de 160 Mi4 

située a 120 km plus  à l'aval, pres de 30 km au nord 

de Budapest. 

Les travaux de construction o n t  débute en 1978. 

L'échéancier prévoit  la mise en service de la première 
turbine '  de la centrale ~abcikovo p o u  1990 et 

Itachèvement du complexe pour 1994. 

En -1989, le gouvernement hongrois a remis en question 

la pertinence du projet et a décide de suspendre les 

travaux sur son territoire. A la su i t e  de cette 

décision, la Tchéco-Slovaquie s'est vu c o n t r a i n t e  de 

ralentir les travaux en d é p i t  du fait que p r e s  de 9 5 %  

du projet Gabcikovo e s t  réalisé et que plus de 20 

milliards de courones tchéco-slovaques ont été 

investis. Et récemment, l'opinion publique en Tchéco- 

Slovaquie a soulevé certaines questions concernant 

l'exploitation de cette centrale. 

Pour apporter une réponse aux problèmes les p l u s  

urgents ,  le Ministére des Eaux et des Forêts de la 

Republique Slovaque a demande à Hydro-Québec 

I n t e r n a t i o n a l  (HQI) dtevaluer certains aspec t s  du . 



pro j et d 'aménagement hydroelectrique de ~abcikovo . Le 

mandat confié consistait k produire une opinion sur : 

- la contamination de la nappe phréatique; 
- la méthodologie de prdvisions de la variation du 

niveau de la nappe; 
- la sécurité des  infrastructures de retenue; 
- les études environnementales existantes. 

b présente étude d'opinion evalue globalement les 

études relatives aux quatre sujets cités, En 

particulier, elle  traite de la conception des ouvrages 

et des méthodulcgies employées lors des d i f  f grentes 
phases d'etude du projet. De plus, elle por t e ' un  

jugement s u r  l'ensemble des études consultées pour 

s'assurer qu'elles respectent l e s  règles de l'art et 

les standards internationaux. Dans le cas ou des 

problèmes ont été i d e n t i f i é s ,  elle présente des 

propositions de solutions. 

Une délégation d'experts dtKydro-Québec I n t e r n a t i o n a l  a 

sé journé  du 8 octobre au 7 novembre 1990 en Tchéco- 

Slovaquie- E l l e  a eu lfoccasion de rencontrer les 

sp&cialisteç sluvapueç qui o n t  travaillé au proje t  et 

de visiter les sites et les ouvrages s 'y  rapportant. 

Le chapitre I décrit sommairement l e s  activités des 

experts d'Hydra-Québec International en Tcheco- 

Slovaquie. Le chapitre 2 fait état de la situatian a 

partir des observations des experts dfHydro-Québec 

International sur place et d e  l eurs  commentaires. 

Enfin, le chapitre 3 recommande un certain nombre de 

solutions aux problémes identifiés, 



2 . 0  ACTIVITES DES EXPERT8 D~HYDRO-QUEBEC INTERNATIONAL EN 

TCH~CO-SLOVAQUIE 

Pour pouvoir realiser la présente étude d'opinion, les 

experts dfHydru-Québec International ont participé a 

une  séance de présentation du projet et ont visité le 

complexe Gabcikovo a i n s i  que l'aménagement de Nagymaros 

en Hongrie. De plus, ils ont r encon t ré  les 

s p é c i a l i s t e s  sluvaques concernés. 

Plus précisément, les séances de présentation du pro j e t  

d'aménagement hydroélectrique de Gabcikova se sont 

tenues dans les locaux d8Hydroconsult, à Bratislava, 

les 15 et 16 octobre 1990. A u  cours de ces séances, 

les spécialistes slovaques rattachés à différentes 

institutions techniques ont présenté l'essentiel du 

proje t ,  

L e s  spécialistes slovaques ont présenté  aux experts 

dtHydro-Québec International des études dans les 

disciplines su ivantes  : géologie ,  géotechnique, 

hydrologie, hydrogéologie, hydrogéo-chimie, concept ion 

deç ouvrages de retenue et environnement. 

L e s  17 et 18 octobre 1990, l a  délégation dtHydro-Québec 

Internat ional a v i s i t e  le complexe Gabcikovo . Elle 

é t a i t  accompagnée des spécialistes et des concepteurs 

slovaques. Cette  vis i te  sur le t e r r a i n  a permis de 

voir chaque ouvrage de génie c i v i l  du projet* Elle a 

été aussi I'uccasion de discussions sur le contenu des 

nombreuses études et recherches réalisées dans le cadre 

d e  ce projet  (géologie, hydrogéologie, conception, 

environnement, e t c . ) .  Les experts d f  ~ ~ d r o - ~ u e b e c  

International o n t  v i ç i t é  les ouvrages et l e s  sites 

su ivants  : 



le réservoir Hrusov; 

Les digues de la-rive gauche et de la rive droite 

du résewoir Hrusov (seulement s u r  le territoire 

de la Tchéco-Slovaquie) ; 

la zone du développement t o u r i s t i q u e  sur la rive 
droite du réservoir Hrusov: 

le canal dTamenée et la digue s u r  la rive gauche; 
la digue et les ouvrages sur la rive droite du 
canal d f  amenée; 

l'emplacement envisagé de la fermeture du Danube 

entre la ~checo-Slovaquie et la Hongrie; 

la zone d'inondation e n t r e  le Danube et le canal 

d'amenée : 

la centrale Gabcikovc et les écluses; 
le canal de fuite. 

Le 22  octobre 1990, l a  délégation a pu v i s i t e r  le s i t e  

de l'aménagement de Nagymaros en Hongrie, la rive 

droite du Danube jusqu'a DunakiIiti et lfcuvrage- de 

contrûle de Dunakiliti. 

E n f i n ,  les experts  dlHydro-Québec International o n t  
rencontré plus de quarante spécial is tes  slovaques qui 

ont travaillé, titres divers, au projet  d'aménagement 

Gabcikovo. Ces spécialistes proviennent de s e i z e  
organismes différents (bureaux d'études, institut de 

recherches, université, e tc .  . La l i s te  d é t a i l l é e  des 

personnes rencontrées et les noms des organismes qu'ils 

représentent sont annexés au rapport général.  Dans 

chaque spécialité et domaine d'interêt, les experts  

d'fiydro-Québec International ont eu des discussions 

approfondies avec les spécialistes slovaques concernés. 

Ils ont également effectué une revue sommaire des 

documents soumis a f i n  de vérifier les points dJinterGt 
notés lors des discussions. De plus, ils ont v i s i t e  l e '  

bureau d'ingénieurs-conseils de Vizi terv  a Budapest et 



1'~cole Polytechnique supérieure a Brno, pour voir le 

système de monitoring mis au p o i n t  pour le p r o j e t .  

3.4 ETAT DE LA SITUATION 

Le présent chapitre résume les observations et les 

commentaires des experts dfKydru-Qukbec International 

concernant : 

- la prévisio'i des varijaticns et de la contamination 

de la nappe phréatique; 
- la sécurite des infrastructures de retenue; 
- les &tudes environnementales exiçtantes. 

3.1 Prévision de la variation et de la contamination de la 

nappe phréatique 

Deux aspects de llhydrogeologie ont fait l'objet d t  une 

vér i f ica t ion  technique. Ce sont, d'une part, la 

méthodologie de prévision des impacts du proje t  s u r  les 
niveaux de la nappe souterraine et, d'autre part, La 

méthodologie de prévision des variations de la qualité 

de l'eau souterraine. 

Dans le cadre de cet te  évaluation technique, les 

experts  d'ffydro-Québec International ont eu à prendre 
connaissance des conditions naturelles pour pouvoir 

étudier les méthodes de prévision &laharées par les 

slovaques, Cela était nécessaire en raison de 

l'importance du l i e n  entre ces conditions et le choix 

des méthodes le plus approprie. 

Soulignons que dans le caadre de cet te  étude,dtopinion 

les experts dcHydro-Québec International ont légèrement 
dépassé leur mandat pour évaluer de façon préliminaire 

et qualitative les impacts appréhendés sur qualité 



3.1.1 Conditions naturelles 

Le pro j e t  Gabcikovo est situé dans la plaine du Danube 

où des dépôts d'alluvions relativement grossières sont 

très abondants. L e s  alluvions forment un important 

aquifére de la région de ~ i t n y  Ostrov-  C e t  aquifére 

est alimente en grande part i e  par ltinfiltration d'eau 

provenant du L i t  du ~an&be. Une moindre portion de 

l'alimentation de l'aquifère provient de l'infiltration 

des eaux d e  précipitation et de l'eau des cours  d'eau 

secondaires. 

Cfest un aquifére libre et continu ( i - e .  aucune couche 

imperméable d'importance ne le sépare en compartiments) 

cü l'eau s'écoule d'ouest en e s t ,  de Bratislava vers 

Kornarno. C e t  aquifère f o u r n i t  actuellement l'eau de 

consommation-a la population +z la  région et s a t i s f a i t  

l e s  beso ins  agro-industriels. '~nviron 7 m3/' est 

actuellement extrait de cet aquifére et on estime que 

son potentiel est de prés de 18 

N o t o n s  que la qualité de l'eau souter ra ine  varie 

régionalement et localement selon plusieurs modes 

différents résultant des  activités humaines ou des 

variations naturelles. L'activité agricole e s t  une 

source majeure de  contamination sur l'ensemble de Z i t n y  

O s t r o v  ou on obçeme la présence de nitrates a des 

teneurs élevées dans la partie supkrieure de I'aquifére 

jusqu'a des profondeurs de l'ordre de 40 m. La ville 

de ~ r a t i s l a u a  et certaines industries provoquent des 

contaminations locales de l a  nappe et les variations 

naturelles du sous-sol entrainent des problemes 

d'exploitation à certains endroits en particulier avec 

les teneurs de Fe et Mn. Toutefois, p o u r  l'ensemble 



des centres de captage l'eau est  de bonne qualité. 

La qualité de l'eau du Danube est relativement bonne 

avec une fa ib le  teneur de substances contaminantes en 

solution. On t rouve  une charge de contaminants (métaux 

. lourds  essentiellement) dans des sédiments. Cependant ,  

cette charge de contaminants nrest pas élevée par  

rapport aux critères habituels. ' 

3.1,2 Impacts prévus sur les hiveaux de la nappe et mesures 

correctrices 

Des études sur  modèle analogique ont permis d'évaluer 

l'impact f u t u r  de la m i s e  en eau du réservoir de 

Hrusov, Ces études démontrent de façon acceptable que 

les niveaux d e  la nappe seront rehaussés dans le nord- 

ouest de la p l a i n e  ~ i t n y  Ostrov (prés du réservoir). 

Des mesures d'atténuation (canaux de drainage et puits 

de décharge) sont prévues pour limiter le rehaussement 

dans cette région, Ce sont là des-mesures flexibles et 

efficaces en autant que le monitoring e s t  bien fait. 

Une fo i s  la nappe rehaussée, on p r é v o i t  que le débit 

e x p l o i t a b l e  de l'aquifere sera sensiblement augmente. 

C'est pourquoi un important projet  de captage e s t  a 
l'étude a Dobrohost, 

Pour la rég ion  en aval de Dunakiliti, deux types 

d'impacts sont prévus. En e f fe t ,  près du lit actuel  du 

fleuve, le niveau de la nappe sera rabattu de façon  

significative avec des impacts appréhendés sur l a  

végétation. A f i n  de maintenir la nappe prés de son 

niveau i n i t i a l ,  on propose de déverser l'eau ,dans les 

bras abandonnes et d'y f a i r e  des inondations 

périodiques. Ces mesures d'attenuation o n t  fait 

l'objet d'études récentes avec des simulations locales 



s u r  modeles mathématiques [ordinateurs) combinées a d e ç  

essais de colmatage en c h a n t i e r .  L e s  etudes relatives 

à ce volet du p r o j e t  démon t ren t  le fondement des 

mesures d'atténuation proposées, Cependant, ces 

mesures devron t  ê t re  raffinees lors de la m i s e  en 

service en raison des paramètres qui  ne peuvent être 

d é f i n i s  avec certitude ( e . g .  le taux de colmatage 

effectif et les propriétés hydrauliques locales du 

sous-sol des terrains concernes). 

- 
Enfin, a l'aval du canal d e  f u i t e ,  on a construit des 

coupures étanches sous les digues  pour tenir compte des 

impacts d'exploitation de la centrale Nagymaros. Ces 

coupures étanches bloquent effectivement l a  sortie de 

l'eau souterraine vers les riviéreç et le Danube.  fin 

de parer au rehaussement indés irable  de la nappe dans 

ces régions, des puits de pompage sont prévus. I ls  

permettront de transferer l'eau de la nappe vers les 

cours d'eau en maintenant des niveaux acceptables. 

3.1.3 Impacts prévus sur la qualité des eaux souterraines 

et mesures correctrices 

Hydro-Québec International a été informé qu'il y a des 

c ra in t e s  concernant l'impact du pro je t  sur la qualité 
d e  l'eau souterraine dans la plaine de Zitny Ostrov. 
Ces craintes ont t r a i t  à t r o i s  éléments distincts: en 

premier l i e u ,  on .appr&hende que les métaux lourds 

présents dans les sédiments  qui se ron t  déposés au fond 

du réservoir soient mobilisés et ne viennent a 

contaminer  l'eau de 18aquifere. En second lieu, des 

cra intes  similaires sont f~rmuiees au sujet de la 

matière organique (hydrocarbures divers en provenance 

des act iv i tés  industrielles en amont) avec en p l u s  des 

craintes au su jet d *accumulations hypothétiques 

d'hydrocarbures au fond du f u t u r  réservoir. En dernier 



lieu, on craint  que 1' équilibre physico-chimique de 

l'eau de l'aquifere ne soit modifié de sorte que le fer  

et le rnanganêse présents dans les alluvions s e r o n t  m i s  

en solution, d i m i n u a n t  a i n s i  la qualit4 de l'eau. 

Jusqu'a ce j o u r ,  peu de travaux visant à p r é v o i r  

l'impact sur la qualité de l'eau ont été réalisés. 

Récemment, une conunission spéciale s'est penchée sur la 

question et a préparé un document definissant les 

problèmes potentiels et l e s  enjeux. Un projet d'étude 

avec éventuellement une aide internationale est 

présentement en voie de démarrage. Il comporte un 

ambitieux pro j et de simulation mathematique de 

I ' &coulement dans 1 'Guifére. Ce modéle vise également 

à reproduire tous les processus de dispersion et toutes 

les reactions physico-chimiques qui  gouvernent la 

qualité de lreau. C'est l a  un pro je t  de recherche 

ambitieux et valable. Cependant, Hydro-Québec 

I n t e r n a t i q n a l  considére que l~élaboratiûn d 'un t e l  

modèle est très complexe et que sa mise en application 

se fera dans un avenir trop l o i n t a i n  pour servir les 

décis ions  que le gouvernement envisage de prendre à 

court terme concernant l'avenir du pro je t .  

Etant donné l'état d f  avancement du pro je t  et 

l'importance des inquiétudes  formulées, Hydro-Québec 

I n t e r n a t i o n a l  a revu les données d i spon ib l e s  en  vue de 

formuler une opin ion  q u a l i t a t i v e  des impacts potentiels 
du p r o j e t  sur la qualite de 1' eou souterraine de Zitny 
~ s t r o v .  En fonction des conçid4ratfons suivantes:  

qualité de lfeau du Danube, qualité de l'eau potable 

qui alimente l a  v i l l e  de Bratislava, qualité de l'eau 

actuelle de la plaine Z i t n y  Os t rov  et mesures de 

corrections proposées pour éviter  le colmatage complet 

du réservoir, les cra in tes  formulées nous semblent peu 



fondées et les risques du proje t  paraissent limités. 

3.1.4 Monitoring 

  fin de pouvoir suivre l es  effets du prcjet s u r  la 

nappe, un imposant système de monitoring a été mis en 

place. Ce systéme comprend prés de 1000 puits 

d'observation oh les niveaux de la nappe sont 

enregistrés périodiquement. De plus, une vingtaine de 
puits dlobservation ont été m i s  en place le long du 

t 

prcjet pour permettre le su iv i  de la qualité de l'eau. 
Dans son ensemble, le dispositif m i s  en place est 

adéquat et même impress ionnant .  Nous décelons quelques 

lacunes au niveau des contrôles de la qualité de la 

nappe à prox imi t é  du réservoir, de la piézométrie 

profonde et du mode de gestion des données. Ces 

lacunes, cependant, peuvent être facilement corrigées 

dans le cadre du projet. 

Une observation se dégage de l'ensemble des entrevues 
et des documents consultés qui  peut avoir un impact sur 

la qualit4 des travaux: les techniciens et l e s  travaux 

dont nous avons pris  connaissance font généralement la 

preuve d'une compétence et d'un souci du détail é levés .  

Cependant, nous percevons un manque de c o r n m u n i c a t ~ o n  
entre les divers organismes impliqués de même qu'une 

subdivision poussée des tsches. Un tel é ta t ,  si n o t r e  

perception est juste, présente le risque d'une l en t eur  

de réaction inacceptable en cas d e  phénomène n é g a t i f .  

Par exemple, les données de niveau d'eau et de q u a l i t é  

doivent .être relevées par un organisme ( I G H P )  et 

compilées par un autre (5HW); SHMU produit e n s u i t e  des 

sommaires annue l s  de données et ne produit d'autres 

rapports que sur reception d'une demande explicite d' un 

organisme payeur. Dans ce cas, on risque de ne 

cons t a t e r  des tendances n é f a s t e s  qu'après un an au 



minimum. 

3.2 Sécurité des infrastructures de retenue 

La consultation des documents disponibles permet A 

Hydro-Québec Internationa1 de constater que la façon 

dont ont été menées les d i f f ë r e n t a s  phases de 
I 

conception et de construction des ouvrages de retenue 

correspond aux normes gèn4ralement appliquées a ce type 

d'ouvrages. La conception tient compte des conditions 

d i f f i c i l e s  du site. O n  peut dire aussi qu'a l'état 

actuel, le p r o j e t  Gabcikovo offre déjà  une protection 

accrue contre les crues. 

3.2&1 Travaux de reconnaissance 

t e s  moyens de reconnaissance et d'essais utilisés lors 

des différentes campagnes de reconnaissances géologique 

et géotechnique correspondent aux mayens disponibles a 

l'époque de l e u r  mise en oeuvre et sont adaptés aux 

conditionsade terrain rencontrees. Ainsi, un maillage 

de reconnaissance relativement serre a été utilisé pour 

les couches variables de surface et des forages de gros 

diamétre et des essais de permkabilitè ont été 

effectues pour reconnaitre les caractéristiques des  

fondations. D e s  eçsais de pénétration ont été 

réalisés, ce q u i  constitue un excellent outil de 

reconnaissance. Les résultats obtenus, cependant, sont 

partiellement insatisfaisants étant donné que leur 

i n t e f p r é t a t i o n  a posé certaines di f ficultes. Pa r 

ailleurs, l'analyse des problémes dt4rosion i n t e r n e  

survenus dans le passé et Ifexécution d'essais de 

comportement est susceptible dféclaif-er le 

développement de ces phénomènes. 



3 . 2 - 2  Analyse de la concept ion des ouvrages 

Lors de la conception des ouvrages, les phénomènes 

d'érosion interne ont été constamment p r i s  en 

considération pour dimensionner les dispositifs 

d'étanchéité et de 'drainage et = pour localiser les 

tranchées de rêalimentation. Le traitement deç 

fondations a été adapté de façon a s'assurer que les 

déformations s o i e n t  compatibles avec le type 

d'étanchéité retenu. L e s  risques sismiques ont  été 

évalués suivant une approche adéquate, méme si 

actuellement la réévaluation des accelerations 

sismiques maximales pourrait remettre en question 

l'approche conservatrice adoptée l o r s  de la définition 
des densités en place. Les dispositifs d'auçcultaton 

prévus sont conçus en appliquant des solutions 

relativement économiques pour 1e contrûle des 

écoulements du bassin Hrusov et en choisissant des 

maceriaux ar t i f i c i e l s  (tels les geosynthetiques ou le 

béton bitumineux) qui sont en A général de f a i b l e  

épaisseur  et donc vulnsrables aux dkfauts d'exécution. 

L e s  élévations de crête chois ies  pour les digues  sont 
déterminées par l e s  niveaux de crue. E l l e s  permettent 

d'assurer une p r o t e c t i o n  sensiblement équivalente a 

celle permise par le dimensionnement des ouvrages 

hydrauliques. Par ailleurs, elles correspondent aux 

standards généralement admis par les évacuateurs de 

crue. Il y a l i e u  de ne jamais perdre de vue le gain 

de  sécurité ainsi acquis et de s'assurer que ce gain ne 

sera pas rédu i t  par les mesures d'att4nuation 

envisagées dans le lit existant du Danube. 



3.2-3 Analyse  des méthodes de construction 

La construction, Iorsqu'elle ne f a i s a i t  pas appel à des 

techniques  courantes, a fait l'objet d'essais 

préalables et de comparaisons avec d'autres techniques 

utilisées ailleurs dans le monde. L e s  méthcdolcgies de 

mise en place des materiaux art i f ic ie ls  é t a i e n t  

élaborées d e  façon a limiter des défaut s  d'exécution 

&ventuels. Le contrôle de q u a l i t é  visait t o u j o u r s  a 

s'adapter à la nature des matériaux et a faire les  

calibraticns ou corrections nécessaires. 

L'auscultation prévue f o u r n i t  le degré de Sécurité 

requis par la conception grace au remplissage csntrülé 

et à la possibilité d e  vidange totale du rkservoir .  

En effet,  l e s  moyens nécessaires pour faire  le s u i v i  du 
comportement des ouvrages sont prevus. I l s  v i s e n t  a 

pallier, aux défauts  éventuels. Des équipes  

expérimentees sont disponibles pour les mettre en 

oeuvre dans des conditions qui ne devraient pas poser 

de problèmes majeurs. 

3.3 Etudes environnementales existantes 

La conception du pro je t  Gabcikovo-Nagymaros remonte a 

plus d'une'vingtaine d'années. Il va de soi qu'a c e t t e  

@poque 1 'intégration des préoccupations 

environnementales reveta ienl  moins d'importance 

qu'actuellement et ce p a r t o u t  dans le monde. 



Des ètudes environnementales ont été entreprises  

parallèlement a la construction des ouvrages du 

complexe, s o i t  vers 1975. La solution technique étant 

déja choisie, ces études ne portaient donc pas sur une  
comparaison de variantes, mais pl ut6t sur 

l'optimisation du p r o j e t  retenu. En ce sens, les  

études réalisées a cette époque é t a i e n t  comparables a 

celles qui furent effectuées en Amérique du Nord. 

De façon générale, ' l e s  p r i n c i p a u x  e n j e u x  
environnementaux considérés dans ces études o n t  trait 

s u r f i u t  a la qualité et a la v a r i a t i o n  du niveau de la 

nappe phréatique, compte tenu des besoins en 

aqriculture, en exploitation forestière, en industrie 

et en approvisionnement en eau potable. Pour ces 

aspects, les données de base semblent nombreuses et 

font l'objet de plusieurs analyses. Il conv i en t  

t o u t e f o i s  d e  mentionner que ces éléments ont été 

é t u d i e s  presqu'exclusivement en rapport avec l e u r  

exploitation économique. 

Q u a n t  a l'évaluation des i m p a c t s  du p r o j e t ,  elle ne 

respecte pas un cadre méthodologique précis. En e f f e t ,  

les diffërents r appor t s  de s y n t h é ç e  consultés ne sont 

pas explicites ni en ce qui concerne les sources 

d'impacts ni en ce qui a t r a i t  aux impacts eux-mêmes. 

Les mesures proposées pour atténuer les impacts 

r e l é v e n t  plus d'un objetif de mise en valeur du milieu 

que de L'atténuation ou La correction des impacts 

apprehendes. Certaines d'entre elles visent notamment 

la résolution de problémes l i é s  a l'amenagmeent du 

territoire, a l o r s  que d'autres identifient des études 

complémentaires ou encore demeurent trés générales. 



4 .  CONCLUSION ET RECOMMANDATIONS 

Le Ministere des Eaux et des Forêts de la République 

Slovaque a soulevé un cer ta in  nombre de questions 

concernant  la mise en service éventuelle de 

l'aménagement hydroélectrique Gabcikovo. 

  an date par le M i n i s t é r e  pour réaliser une étude 

d'opinion sur l a  sujet,, Hydrc-Québec International a 

analyse  la situation en visitant le site d'aménagement, 

en r encon t r an t  les spécialistes slovaques et en 

consultant les documents techniques soumis. 

conformément a son  mandat, Hydro-Québec International a 

analyse les sujets suivants:  

- la prévision de l a  variation et de 1.z 

contamination de la nappe phréatique; 

- la sécurité des infrastructures d e  r e t e n u e ;  

- les é tudes  environnementales existantes. 

A la suite de c e t t e  visite et a l'analyse des documents 

soumis, Hydro-Québec International constate que : 

- la compilation et la construction des ouvrages de 

retenue o n t  été f a i t e s  selon les regles de l'art 

et les standards internationaux prevalant  a lors;  

- les impacts prévisibles du projet s u r  les eaux 

souterraines d e v r a i e n t  ètre to lé rab les  et 

contrôlables; 



- la connaissance du milieu devrait permettre une 

évaluation adéquate des impacts du projets  

l'environnement 

Cependant, came il e x i s t e  certaines lacunes dans les 

études déja  effectuees par rapport a la pratique 

courante et que les d é l a i s  de réalisation du p r o j e t  

peuvent occasionner des risques supplémentaires. et 

a f i n  de rendre le pro je t  plus sécuritaire et acceptable 

du point  de vue de son impact sur l'environnement, 

Kydru-Québec International recommande un certain nombre 

de mesures dans chacun des domaines d'études identifiés 

dans le mandat. 

4.1 Prévision de la variation et de la contaminat ion 

de la nappe phréatique 

En ce qui a t r a i t  a la variation et *la qualité de la 

nappe I Hydro-Québec International recomande 
d'entreprendre les études et investigations suivantes: 

- realiser un programme d'investigation pour définir 

plus en d é t a i l  les caractéristiques (propriétés 

hydrauliques et geochimiques des sols et de l'eau) 

du fond du futur réservoir Hrusov; 

- addi t ionner ,  au réseau de monitoring, des p u i t s  

profonds et des points de contrûle de qualité en 

bordure du réservoir 

- a d d i t i o n n e r  au p ro j e t  d'étude de colmatage, un 

volet de caractérisation géochimique sur les 

sédiments et l'eau utilisée dans les essais; 



- compiler les donnles géochimiques d i s p o n i b l e s  p a r  

toutes les sources et les résultats des essais de 

colmatage decrits ci -haut ;  

- étudier des cas analogues réalises dans le passé, 

c e  qui pourra aider a prévoir l'impact futur du 

projet (e.9. Vah en Tcheco-Slovaquie, Danube en 

Autriche,  ~ h i n  et Rhône en France, etc ) :  

- développer un modèle mathématique pour s i m u l e r  

divers processus géochimiques et hydrauliques, en 
utilisant des mudéles existants et en deux 

dimensions (en sections et en p l a n ) .  Ces 

simulations ne v i se ron t  pas a prévoir l e s  

changements a venir, mais plutôt à circonscrire le 

genre de changement qui pourrait s u r v e n i r  

(meilleur cas et pire cas]. 

4 . 2  La sécurite des infrastructures de retenue 

En matière de sbcurité des infrastructures de retenue, 

~ y d r o - ~ u e h e c  International a noté le besoin d'apporter 

un certain nombre de correctifs. Ces derniers visent  è 

srassurer que les documents de synthèse en cours de 

préparation par le concepteur, dans le cadre de 1z 

survei l lance  de la m i s e  en eau des ouvrages, r éponden t  

aux p c i n t s  que Hydro-Quebec International considère les 

plus importants .  I l s  sont particulierexnent requis 

compte tenu que le proje t  a été retardé. 

Dans ce contexte, Hydro-Québec International formule 

les recommandaticns suivantes:  
- revoir l'analyse des possibilités de,liquéfaction 

sous Ifeffet de secousses sismiques dans le c a d r e  

d'une mise à jour du dossier de sécurité; 
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- faire la synthèse des caractéristiques des 

fonda t ions  et les con f ron t e r  aux ouvrages  

construits a f i n  d'optimiser Irinterprétation des 

données d'auscultation lors de La m i s e  en eau, 

Icrs de I'execution des travaux de r épa ra t ion  ou 

l o r s  d'un entretien éventuel. 

L e s  délais encourus par le projet sont pr&occupants du 

poin t  de vue de la securjlé des ouvrages dans la mesure 

où le m a i n t i e n  prolongé hors de l'eau des t a p i s  

étanches en amont peut entraîner leur dégradation de 

façon importante. Dans ces circonstances, une mise en 

eau minimale anticipée du canal d'amenée devrait ëtre 

f o r t e m e n t  considérée. De plus, les incertitudes créées 

par l'arrët du projet  ne c o n s t i t u e n t  pas un c o n t e x t e  
favorable pour l'effort de concertation nécessaire 

entre les differents invervenants lors de la 

preparation des opérations de m i ç e  en eau. 

4 . 3  Etudes environnementales existantes 

Pour bien répondre aux préoccupations concernant  

l'environnement pour le projet Gabcikovo, Hydra-Québec 

International recommande une miçe à jour des études 

ex i s tantes ,  une évaluation systématique des impacts, 

une validation des mesures d'atténuation et de la mise 

en valeur proposée pour le territoire a l f  étude a i n s i  

qu'un programme de su iv i  environnemental suite a la 

mise en service de la centrale. Plus précisément, il 

est recommande de : 

a )  Données de base 

- mettre a jour les donn6es de base pour tous les . 

éléments environnementaux humains et n a t u r e l s ,  

compte tenu du temps écoule entre la réalisation 



des é t u d e s  initiales au début de la c , o n s t r u c t i o n ,  

et l'éventuelle m i s e  en service des ouvrages; 

- effectuer un inventaire faunique pour la région du 

dktourneken t  . 

b) Evaluation des impacts 

- Développer une approche globale et intégrée de 

tout le territoire touché par le p r o j e t ;  

- effectuer un examen environnemental comparatif, 

selon une méthodologie internationalement r econnue  

des  variantes retenues s u i t e  aux recommandations 

des groupes de travail sur les sept scénar ios  

d'aménagement actuellement envisagés; 

- reprendre, sur la base des données récentes et de 

façon systématique, l'évaluatian des impacts, en 

tenant compte de l e u r  durée, leur intensité et 

leur portée; 

- tenir compte des valeurs sociales concernant entr2 

autres la conservation de la n a t u r e ,  la rkcréation 

extensive et l'aspect visuel; 

- évaluer les ef fe t s  de la gest ion de pointe 

envisagée et f a i r e  une ,comparaison entre l a  
gestion de pointe et au f i l  de l'eau; 

- faire de l'information publique avant la mise en 

service des ouvrages. L'évaluation comparative des 

variantes, tant sur les plans technique quféconomique 

et3environnemental p o u r r a i t  être soumise lors de ~ 3 s  

çgances d'information ou de consultation. 



consultation. 

c) Validation d e s  mesures proposées et de la mise en 

valeur proposée 

. - réviser les mesuras proposées à la lumiére de 

finportance des impacts identif iës  et intégrer 

les préoccupations environnementales pour 
l'ensemble des aménagements; 

- éLaborer un mode de gestion précis des niveaux et 

des d é b i t s  pour le secteur de l'ancien lit du 

Danube et des méandres, qui i n t é g r e  les 

différentes u t i l i s a t i o n s  de cette zone et r e v o i r  

les mesures proposées de façon à harmoniser les 

concepts de conservation du m i l i e u  naturel et de 

recréaction extensive; 

- réviser les aménagements proposés à des fins 

récréo-touristiques dans le secteur des villages 

i s o l é s  par l e  cana l  de dériv-ation et r e v o i r  les  

propositions d'aménagement récréatif intensif a 12 

tête du réservoir  Hrusov; 

- revoir le concept et la planification des mesures 

de mise en valeur planifiées pour le canal de 

dérivation et pour l e s  villages adjacents en r i v e  

gaiiche. 



d )  Su iv i  environnemental 

- élaborer de f açon  précise a n  piari i n t é g r é  fie 

surveillance des travaux qui restent à effectuer 

a i n s i  qu'.un programme de s u i v i  environnemental en 

vue de valider l'évaluation des impacts et de 

faire les corrections qui s'imposent de façon 

immédiate. 

- é labore r  un mode de suivi environnemental 

supplémentaire et intégré à celui de la nappz 

phreatique qu i  tient compte des aspects 

phytoscciologiques et fauniques de la zone de 

méandres, en relation avec les nouveaux concepts 

d'aménagement; 

- efffectuer un suivi rigoureux de l'utilisation du 

secteur des méandres par les v i s i t e u r s  s u i t e  a 12 

m i s e  en place des aménagements récrgatifs dans It 

zone des méandres, de façon à prendrs 

immédiatement les mesures qui s'imposent pour I r  

sauvegarde d u  milieu naturel et de L - - - - - 

productivité. 
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Purpose Study, 
Impact of Watemorks on Soi1 and Agriculture 
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Purpose çtudy 
I m D a c t  of -ter work on suil and asriculture 

Problems of impact of w a t e r  work Gabfikovo on soil and agri- 
cultural  production create large space f o r  polemics, negative 
and also posi t ive  evaluation. Generally, due to accumulation 
cf w a t e r s  is the impact of w a t e r  wurk evaluating as positive 
on putting i n t o  practice appropriate technical solutions. For 
the subject of dispute on water work is t y p i c a l  especially 
searching for negatives and exaggeraticn, respectively prog- 
nosing only negative impacts on soil and agriculture inclu-  
ding theories of catastrophical impacts. 

The solution of problems of impact of water work on soil and 
agriculture had been elaborated even before signing of agree- 
ment in 1977 and then it was in de ta i l  worked out and in the 
present also technically brought into being on Slovak çfde. 

This purpose study cffers a brief ovemiew on suil characte- 
ristics of g i t n g  cstrov and on impact of groundwater level an 
agricultural production.  It evaluates the influence of water 
work on moisture security of agricultural p l a n t s  and eva- 
luates the support of capillary inflow from water tables  to 
moisture need of plants .  

Due tu t h e  same genesiç of suil davelopment on the both sides 
of Danube the information i n  t h i s  çtudy are valid alço for  
Malg zftny oçtrov (Szigetküz) i,e. on Hungarian side. 

Characteristics of so i l s  of zitn* ostrov 

The origin and development of so i l s  is influenced by soi1 
creating factors as following: 

- rnother minerals - relief and geomorphological processes - climate 
- plant s  and animals 
- groundwater and flood water - time - human ac t iv i ty  

The suil creating factors affect compietaly, t h e i r  affects 
are interconneeted and they affect very seriously the soi1 
fertility. Soils are divided tu types according tu grain s i z e  
distribution determined especially by mather mineral.  Based 
on morphogenetic characters depended from the character of 
soil creating processes by which soil has been risen we 
distinguish soil types and subtypes. 

The Research Institute of Irrigation Bratislava made in years 
f r o m  1990 to 1994 a large hydropedological research uf soils 
of Sitny oçtrov. 

The research was directed e s p e c i a l l y  to: 

- mapping of grave1 bed which is important from the point of 
view of capillary support of soils by groundwater - evaluation of grain s ize  distribution of soi1 cuver - stat ing the hydropedological propertieç of soils 

- evaluating of selected chernical characteristics cf soils- 
2 2 3  



Within the framework of research there had been evaluated mo- 
re than 2100 soil and hydropedological profiles frum which 
there w e r e  900 from f i e l d  research proper from period 1991 - 
1993, There were made granularity ana lys î s  on 200 places.  
There w e r e  made f i e l d  measurements and lahoratory evalua ticnç 
of retention, transport and selected chemical characteristics 
of suil profile on 8 0  control points uniformly distributed 
a l 1  over the area of Sitny ostrov. 

According to the research, 6 6  % of 5011s of Sitny ostrov 
belong to the category of middle heavy soils fsandy loam 
çai ls  and loam çoils). 23 % of soils belong tu category of 
heavy so i l s  tclay loam soils). Light soilç (sand and loamy 
çand soils) cover less than 5 % and very heavy suils k l a y ~ )  
less than 6 % area, 

The interference between the cover layer and gravels is dee- 
per than 3 m on 46 % of area, in the depth from 2 to 3 m on 
16 t of area, in the depth from 1 to 2 m on 21 % of area and 
in the depth under 1 m on 17 % of area. The biggest share ha- 
ve chernozems ( 4 5  %),  fluvi-gleyics (34  % )  and fluvisols ( 2 1  
% ) ,  The chernazems are repreçented by the subtypes calcaro- 
haplic chernozem and haplic  Phaeozem, From t h e  fluvi-gleyics 
are moçt of ten f luvi-calcaric Phaeozem and f luvi-mollic 
Gleysol. 

Al1 the mentioned subtypes belong to the category of very 
fertile soils with deep quality humus horizon. The chernozems 
had been created mcstly on luesses and s imi lar  substrates  in 
the wam climate pericd at the m o s t  w a r m  and m o s t  dry parts 
of Danubian Lcwland as the çoils of high grass steppes and 
forest steppes.  The middle heavy chernozem contains approxi- 
mately 3 % of high quality humus. The hap l i c  phaeozem is the 
subtype which has regularly supported by. supplement moisture 
from capillary elevation of groundwater. The chernozems are 
more often in the western part of Sitny ostrov. 

The f luvi-mollic gleyçols had been created on places where 
the water table was for  a long t i m e  on level I m and fluvi 
calcaric phaeazems had been created on calcite beàrock 
continuously fluctuated between 1 and 2 m. Fluvi-gleyics are 
moçtly in the eastern part of Sitny ostrov. Their top  horizon 
contains 3 - 5 % of humus with similar quality as chernozem 
humus. The eutric fluvisols are occuring m o s t l y  near water 
flows on aluvial-fluvial sediments. The big fluctuation of 
ground water level is characteristic of them in conformity 
with hydropedological regime of river. They were often 
flooded in the past similarly as fluvi gleyics lbefore the 
water flows regulationl, 

The impact of aroundwater level on asricultural ~roduction 

The impact of ground water level on growth of cropping plants 
shows up especially by the share of ground water on creating 
of water and air  regime of soils but alsu on chemical, biolo- 
gical and gle izat ion  procasses which are effectua1 for  suil 
fertility, Ground water s tmngly  impacts on moisturs regime 
of çoils when the range of capillary elevated water reach the 
act ive  soil layer and the capillary elevation of water runs 
to active soil layer at in tens ive  water consurnption for 
evapotranspiration. Then we talk on share of ground water on 
evapotranspiration covering and on irrigation effect of 

3 



ground w a t e r .  Because of thot it is positive for growth and 
development of plants. 

When the water table  is very high, so that excess of water 
cornes to soil top the active soi1 layer  is w e t .  On the other 
hand when water table is too deep, capillary elevation is 
decreased or interrupted. 

The useable amount of capillary elevated water tu active soil 
layer depends n o t  only on the dapth of water table  hut alço 
£rom capillary qualities of soil and its moisture state. Ca- 
pillary qualities of soil depends mostly on grain s i z e  di- 
stribution especially on contents of c l a y  parts. The s t r u c t u -  
re of suil and morphogenetic horizon has an impor tan t  r o l e .  
The expression cf moisture regime cf S U ~ ~ S ,  w a t e r  pumping of 
p l a n t s  i n  time with ground water regime by analytical and 
matheniatical functions is difficult. Then it is necessary tu 
make calculations for short time perîods (cycles) fo r  which 
iç supposed constant capillary inflow of water to the active 
s o i l  layer.  The span of intervals (cyc les )  is p o s s i b l e  to 
choose in such way that process of capi l lary  filling of soil 
w a t e r  in each cycle undar conditions of regulated water regi- 
me conform tu s t a t i o n a r y  flaw and it wuuld be possible to de- 
termine w i t h  h e l p  of average values of hydrophysical charac- 
teristics i.e. moisture sta te  af soil, ground water  level, 
retention and transport characteristics of s o i l  and intensity 
of evapotranspiration f o r  each considered cycle. For  the ob- 
jective evaluation of share of groundwater on covering of 
moisture nead of agricultural p l a n t s  it is necessary to make 
hydrcpedological investigation a i a d  at determination cf re- 
tention and transport qualities of suils of considered area. 

Orientation values of heights over water t a b l e  with different 
intensity of capillary elevation 

Table  I 
.. - 

We k n o w  three characteristic depths of uater table £rom the 
point of view of influence on gruwth and yield cf plants. 

1 
Soi1 

Sand 
Loamy sand 
Sand loam 
Loam 
Clay loam 

a )  Depth ( A )  when the s o i l  is so much waterlogged that it is 
not possible to grow there t h e  considered plant  or it is 
not possible to reach good y i e l d  of it. This depth is 
approximately the same as the height of saturated capilla- 
ry zone over the water table Imostly from O ,  10 tc 0,40 m 
according tu t h e  type of ç o i l  and groued plant). 

Maximal capillary inflow mm.d'l 

5 10 2 , s  1 8 0  I 0,5 

Height over water t a b l e  

!0,35-0,70 
0,70-0,90 

0,50-0,9# 
0,40-1,10 

0,40-0,75 
0,75-1,OO 

1,15-1,40 
1,OO-1,25 
0,75-1,lO 

0,90-1,05 

0 ,45 -0 ,85  
0,85-1,05 

1,OO-1,15 1,05-1,25 
0,95-1,lS 
0,70-1,OO 

0,70-1,OO 
0,50-0,80 

0,80-1,lO 
0,60-0,90 



b) Dewth IB1  when the biggest yieXd are reached in average 
and permanently* It is the optimal depth of water table 
when t h e  s u i l  water consumed cn'evapotranspiration is ma- 
ximally suppcrted by capillary elevation of ground uater 
and t h e  positive w a t e r  and air regime in the active suil 
layer is keeping. The soi1 profi1,e has enough capacity f o r  
cathing the rainfalls and there is no danger of saliniza- 
tion. 

cl Depth f C )  when t h e  ground w a t e r  has no m o r e  impact on 
moisture, a i r  and s a l t  regime i n .  root zone of soil. It is 
determined as sum of the height .of active capillary zone 
limited on top border by the moisture of wilting point 
(from the watering branch of retention curve of soi11 and 
the thickness of active soi1 layer. 

orientation values of charactaristi& depths of wator tabla 
[A ,  B, C in m) *for graçs 

Table 2 
- 

S u i l  

Sand 

Loamy 
sand 

Sandy 
loam 

Loam 

C l a y  
loam 

Characteristic depths of water table  in m 

Waterlugging 

Range Middle 
value 

0,lO-O,S5 

0,25-Uf30 0,27 

0,30-0,35 0,32 

0,35-Uf40 # , 3 7  

0 , 4 0 - 4 , 4 5  0,42 

Optimal grcund 
water level (B) 

Range , Middle 
value 

0,150,45-U,80 6 

#,80-î,00' O f 9 0  

1,00-1,lS 1,07 

0,80-1,10 #,97 

0 , 7 0 - 1 , O O '  

Withcut 
influence ( C )  

Range Middle 
value 

, O -  1,30 

1,60-2,## 1,8U 

2,00-2,30 2,15 

2 , 3 0 - 2 , 5 0  S340 

0 , 8 5 ' 2 , 5 0 - 2 , 8 0  2 , 6 5  



Orientation values of charactariçtic depths of w a t e r  table 
(A, B, C in m) for cereals 

Table 3 
- - 

Orientation values of characteristic depths of water t a b l e  
( A ,  B, C in m) for root-crops 

Characteristic depths of water t a b l e  in m 

Table 4 

Suil 
Optimal gruund 
w a t e r  level (B) 

Waterlogging 
a 

Soi1 

Sand 

Loamy 
sand 

Sandy 
lcam 

Loam 

Clay 
loam 

Without 
influence ( c )  

Range Middle 
value 

1,lO-1,70 1'40 Sand 

Characteristic depths of water table in m 

Range Middle 
value 

0,20-0,35 0,27 

1,70-2,1# 1,90 

Waterlogging 

Range Middle 
value 

0,25-0,45 0,35 

0 ,30-0 ,45  0,37 

0,QO-0,50 0 , 4 5  

Range Middle 
value 

0 , 5 5 - 0 , 8 5  0,70 

i 

Optimal ground 
water level (B) 

Range Middle 
value 

0,60-0,90 0,75 

0,80-1,10 0 , 9 5  

1,OO-1,40 1,25 

1 

Without 
influence { C )  

Range Middle 
value 

1,20-1,80 1,50 

1,80-2,20 2 , O O  

2 , 2 0 - 2 , 5 0  2,35 

1,102,SU-2,70 2,6Q' 

2,70-3,00 2 , 8 5  

Sandy 
loam 

Loaai 

Clay 
loam 

1 

0 ,45-0 ,55  U,50 

0 , 5 0 - 0 , 6 0  0 , 6 5  

0,90-1,30 

0,SO-1,30 1,OS 

0~40-0,45 0 , 4 2  

0,SO-0,55 0 , 5 2  

o,40-0,50 0 , 4 7  
I 

1,oo-i,20 1 4 0  

0,70-1,20 0,95 

0,80-1,20 l,ooi 

2,10-2,40 2 , 2 5  

2,60-2,90 2 , 7 5  

2,40-2,60 2 , 5 0  



Evaluation of influence of -ter work svstem on moisture 
securitv of asricultural plants 

The develapment of a g r i c u l t u r e  which is under hydroclimatic 
condi t ions  of considered area dapendent on irrigation forced 
more and more w a t e r  management principles. The network of 
channel has been built f o r  protection against infiltrating 
waters and watering of the area. This network has been s t e p  
by step improved and,arranged. Today it has about 2 500 km of 
channels  under management of Danube River Basin  (formerly un- 
der management of State Amelioration Authority ) . The specif ic 
featura cf t h e  laçt period from the sixties is the  fact  that 
because of global climate changes the t a sk  is not only tu 
quickly drainage the  area but also t h e  r a t i o n a l  use cf the 
water, For t h a t  purpose the  effort was made ta bilateral re- 
gulation of supplying soil profile with the water through 
channels. But it had been shown that in some hydro climatic 
situations is such use of channels unsufficient from the po- 
int of view of security of needed moisture in soil. Agricul- 
tural cropç suffered by lack of moisture in the case of long 
dry periods and lower rate of fïow in Danube. Even the expen- 
s i v e  pumping of Danube water i n t o  the channels did  not help 
and irrigations were necessary f o r  security of yield, These 
facts were reason of irrigation development which was charac- 
teristic for fifties and sixties but on the other hand the 
demand of satisfactory irrigation water resources arised 
which supported the need of complex water managenet solution 
of the  area by water wcrk system. The system of protective 
(seepage) channels tcgether with pumping s t a t i ons  is in the 
case of water work system GabEikovo-Nagparos more adapted tu 
needç of regulatiun of ground water level  in near area where 
were originally expected more points of view of regulation of 
water table bath on Hungarian and Slovak side. 

In the present the level of groundlwater in upper part of 
Sitny ostrov rised when "the C-variantit was put in praxis and 
t h i s  also impacts on enlargfng ris useable supplies of ground 
water approximately by 7 m .s' . The decrease in aside area 
of Danube is possible tu cornpensate by designed barrages in 
original riverbed. If we consider the developrnent of water 
tables on the  base of existing today prognosis on impact of 
water work system w e  find that  it will be possible to put in 
praxis drainage and back water function of channel network on 
majority of area and to control the ground water level by 
t h i s  activity. The matter iç especially such arrangement cf 
its position that it will be possible tu secure pa r t i a l  
capillary inflow to root zone of suil profile and the needed 
muiçture will be filled by irrigation. The needed irr igat ion 
water will be poss ible  to batch £rom objects of water work 
system by gravity way. The system channel  network with 
necessary control will enable to distribute the water with 
smal l  losses. 

Ahout 25,U m3.s-1 of irrigation watkr is beeing secured in 
length 1 811 - 1 8 4 2  r k m  of Danube, {for  maximal taking in 
Julyl frcm seepage channels. 



Evaluation of development trends of moiature reqime of s0i.l~ 
uof reqimeround =ter 

level 

According to the prognosis of water table development in t h e  
area of Sitny ostrav after starting of performance of water 
w o r k  (elaboratad by working peuple of P r o f .  Mucha in 1992) 
and according tu our consideration of its influence on deve- 
lopment of exploitation of irrigation in this area it is 
poss ible  to say that the s i tuat ion will not get warse anyway 
and t h e  support of water for p l a n t s  will be increased hy ca- 
pillary inflow from ground water level. 

There was a trend of decrease by 0 , s  - 1 m of ground water 
l e v e l  in cornparance of average ground water levels in 1960 
and 1990 in majurity of the area. According tu prognosiç, in 
the worçt case when the bottam of check has lou permeability, 
the average ground water levels in majority of the area wiil 
elevate by 0,5 - 1 m. Su that it is possible to say t h a t  the 
similar or higher ground water l e v e l  as in sixties will be 
reached. Since the ground water level in majority of the area 
where were no i r r i g a t i o n  being built was 1,O - 2 , O  m under 
terrain level is t h e  suppose of increase of support of mois- 
ture from w a t e r  table  very actual. The question, if the 
ground water level could reach top covering bodies which are 
2 - 3 m thin, is very important. 

The problerns of impact of e levat in  of ground water level on 
agricultural production are in the present in the stage of 
consideration, especially impact on production of cereals and 
friut crops. Preliminary results of the year 1993 indicate 
positive impact of ground water level  on plant production, 

Evaluation of sumor t  of capillary inflow from the #ter 

~ r o ~ n o s e d  changes of ground water level will have positive 
impact on support of capillary inflow for the balance of the 
moisture needs of plants.  When reached ground w a t e r  level 
1,Q - 2,0 m under t e r ra in  level (in average 1,5 m) in rniddle 
heavy soils more than 2 , 0  m deep which are on 6 2  % of Sitny 
ostrov area, the support of balanced capillary inflow to root 
zone  in average 2 mm/day will reach. 

Due to these new facts it is necessary to consider again the 
t o t a l  need of irrigation water in t h i s  area. From the preli- 
minary results of the balance of covering of moisture need of 
plants by irrigation in average 1 600 rn3/ha is possible to 
suppose the decrease of t h i s  amount by even 4 0  %. This will 
aloo cause the decraasy of need tu apply t h e  sprinkling Lrri- 
gation by 4 0  million m per year. That means also the Save of 
operating costs of irrigation water use. 

The positive economical contributions will be reached a l s o  in 
those areas without irrigation. 

Authors : RNDr. Stefan Rehak, CÇc 
Ing. Anton Held i ,  C S c  
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PREFACE 

In the foiiowi~g text we would like to provide the reader with a review of the basic 
characteristics of the Gabcikovo sur~ounding area, to explain the work of the European Union 
(EC or EU) expefis and to oppose the WWF Statement on the cause Gabcikovo. 

1. INTRODUCTION 

The importance of the Danube, the necessity of its regulation and development was already 
recognized in ancient times. The Romans excavated a canal to bypass the dangerous rapids in 
the Iron Gate section on the Lower Danube. Emperor Tiberius ordered the building of 
regulatsd b a h  and a towpath tu fafilitale the upstream passage of barges. Queen Mary, 
wik of Beia IV. who mIed f m  1235 tu 1270, had a new straighr bed excavated for rhe 
Danube berween Bratislava and GQ~* tu prorect ber Musuni estales from the flods on the 
river. Since 1886 until 1896 there was realized regulation of the Danube because of 
navigation from the rkm 1880 (Devin) to 1747 (Radvan nad Dunajom, downstream from 
Almasfizito). Regulatio~ was done to fulfill navigation conditions by the mean water- level. 
This was the first Iarge regulation on the Danube. There was us4  3.6 mil. mS o f  stone for 
fortification of banks and dredgcd 8 mil. m' of gravil. At the beginning of tbis century, the 
reguiations continued tu fu I f i I I  navigation conditions during low warer levels. This was donc 
by: 
- closing of the river branches, cuning off and bundling of river branches iuto one main 

straightened and heavily forti fied channel, 
- regulation dikes (groynes) across the Danube to concentrate the water flow in the 

navigation canal, 
- dredging of moving sand banks and fords in the Danube, 

These measures had nat fuIfiIIed the airn tu impruve the navigation. 

The lowlands on the both Danube sides were regularly f lded  in the far past. Floods 
devastated last time large parts of Hungarian Szîgetkoz area in 1954 and Zitny ostrov area 
in 1965. The firçt dam on the river Danube, the KacbIet Dam, inaugurated in 1927, was 
ïolIowed by about 29 similar projects upwards from Bratidava. Constnrctioa of any river 
dam entails changes in the environment- h y  interference is assucialed with changes, both 
adverse and beneficial. In particuIar, the various and sometimes deIicare equiIibrium or 
conditions, that bave been deveioped over many decads, aimed at walw rsource 
exptoitation and surface down flow control, have been significantly mdified by the human 
activities and by the Danube upstream hydropower scbemes. Recently the area has been 
changed by the new hydropower scheme Gabcikovo. 

Chancteristic of the Area 

Danubian LowIand between Bratislava and Komarno (Fig. 1.1) is geologically formed by the 
Centra1,Depressioo of the Danube Basin, The Central Depression is filled with Quatemary, 
Rumanian, Dacian, Pontian and Pannonian sediments.[i4]. The Q u a t e m q  and Rumanian 
sedimeats represented by grave1 and sands are of interest. The deeper h~nzons are 





represented by clays, sandy clays, fine sands, sandstone, al1 of reIatively very low 
permeability. 

The depression originated in the Pannonian era and developed up to the end of Plimene. ~t 

was a subsidence by bending, partly cornpensated by subsidcnce dong faults. The depression 
has a dish - like brachysynctinal stmcture without respect to the pre-Pannonian basement. In 
the north side, tbe depression is border& by the Carpalhians Mountains and in the south il 
ends southwards from Danube in the Mosoni - Danube area. At this border the Danubian 
sedimenrs change inro less penneable sediments UT rivers Lajta, Rabca and Raba. The 
rhickness of the cornpiex of interest, Quaternary - Rumanian era river Danube sedimentç, 
ranges from 5 to more thao 450 m. 

The Danube is a dynamic river with its considerable natural water €low and high water level 
fluctuation. On Bratislava gauge station, the rninrmal, average and maximal measured fIow 
rates are 570, 2025 and 10254 m3k with rhe amplitude of water lever flucruation more than 8 
meters. The river bd cansists mainly of extreme pemeabk grave1 and coarse sand. The 
hydrauIic gradient dope downçtream from Bratislava rangs from 0.03 tu 0.04 % and 
downstream from Gabcikovo from 0.01 to 0.03 %. This gradient and the high flow rate 
determine tbe coarse composition of the grain size characteristics for the river bottom 
sediments, which are oearly without particular organic matter. 

The river Danube creates an intercontinental deIta downstream frum Bmislaua, passîng 
granite thresbold connecting the AIps and the Carpathians, which means, that the river is 
flowing on its own sediments and is Iyîng above the surmrrnding area. This is the reason, 
why the river Danube recharges the quifer during the wbole year. In the past, grouod water 
level was near under the surface and the Danube was divided into numerous meanders and 
river branches (Fig. 1.2). Compare historical maps. 

The main characteristics of the arta cari be summarizd as follows: 
- a Iow Iying, gent1y slopiog pIain area; 
- weak surface Iayer fornid by fine hurnid mareriab and soiIs, with variable thickness from 

tens of centimeters up tu t h e  meters; 
- thick alluvial aquifer (the river Danube grave1 deposits) with thickness from 5 m up to 

over 300 m, with great variabiIity of pmicle size distribution and extremely high 
hydraulic conductivity (beiween 0.0 1 and 0.0001 ds) intercalated by fine lenticular sands 
and meander deposits; 

- coatîneotaI dimate of Central - European type, with wel1 differentiated mcteoro1ogicaI 
seasons; rainhil ranges from 500 tu 700 mmfyear; temperature f m  - 15 up to over 3C1* C; 

- river conditions of Aipine - continentai type, affecting the aquifer ihruugh direct recharge; 
- wide river meanders with dynamic water regime with changing water levels and with 

regular f l d i n g ;  
- unique and valuable fauna and flora resources; 
- gound water is affected quantiiatively and qualitatively by the Danube wata; 
- in the upstream part of the area, the river Danube warer infiltrats inio the,aquife'er 

thuughout the whole year. 

Main resourca of the territory are: 
- intensive and diverse agriculture, using irrigation in the upper part and drainage in the 

lower part of the area; 
intensive f l d p i a i n  foresiry; 





- water suppiy works of large capaciry; 
- spread Iivestock breeding; 
- industrial aclivities, mainly in the field of food and wood processiog, important cbemicai 

and petrochemical complexes; 
- extreme large ground water resources which are in danger of agncultrrral and industrial 

polIution and degradation; 
- riverside w d s ,  vegetation and fistiery; 
- fourism; 
- large water power potential; 
- international ship water way and harbor; 
- naturai and ecological tesources. 

1.1. GEOLOGICAL CONDITIONS 

The survey of geological conditions was perfomed since the balf of the 18th century. Results 
of the survey and research are presented mainly in the geological maps issued in the 
1:200000 scale, tbe sheets of Bratislava - Vienna, Nove Zamky - Calovo, Nitra and in 
various geoIogicaI monographs. New knowIdge was obtained during the survey for rhe 
construction of Gabcikovo - Nagymaros hydropower station scheme, by the survey of 
geot bermai waters and geothermal energy, within r he grouad water resorirces rewarch, 
protection and expIoitation, etc. At least 30 deep wells and geothermal welb were drilled 
wbich verifid younger parts of sediment content of Danubian Lowland depression 
(Quaternary, Rumanian, Dacian age). Apart from this, a Iot of shallower wells, but deeper 
than 100 m, were drilied during the hydrogeological and engineering geological srrrvey. We 
wodd Ii ke IO quote Hungarian hydroIogicaI maganne HidroIogiai KuzIanyi 31 1990 in which 
is stared, that to find our geoIogrcaI stmcture in Hnngarian part of area of interest was dnIIed 
400000 regylar meters of drill work. 

Evidence of joined comprebensive elaborate of investsigation results is in the report: "Joined 
Agreed Project, Comprehensive documentation - basis engineering geological research, part 
0-7-1.1" elaborated in year 1978 both in SIovak and Hungarian language and it is owned by 
both sides. 

! 

A syçtematic investigation of Quaternary sediments d i  the Danubian Lowtand has been 
perfonned at the Geological Institute of Dionyz Stur in Bratislava. A summary i s  presented 
e.g. in the "Explanation of the geological map of the SE part of the Danubian Lowland 
1 :50000 scale" [18]. A number of geological works performed during the engineering 
geolog ical and hdrogeological stirvey for tbe Gabcikovo - Nagymaros scheme contribut ed 
to the speciaI engineering and gound water purposes. Since 1989, a program "Danube 
Regron Environmenta1 GeoIogy - DANREG" is perfumed. ResuIts of this program wiII give 
a cornpiex knowledge of geological - environmental situation of the region. The final report 
is supposed to be elaborated in 19515. Since 1992, the PHARE Project "Danubian Lowland - 
Ground Water Model" [2, 31 iç perfomed. Also this project will be completd in 1995. 

In Pannonian, the sea (the Carpian hrackish lake) cokred the area tu the NW up to Vienna 
gate over the Vienna basin, Thruugliorrt the Pannonian verticai movemeats repeated several 
times, causing I ~ a l  regressions and transgressions and synsedirnentary activity of fauIts is 
apparent. The Danube, as a major river with rnany tributaries, originated in the age of upper 
Pliocene - Rumanian and it was followiog the regressing sea. This is related , to the tectonic 





discordantIy in the Gabcikovo depression, and a sha1~Iow - Iacustrine or nver lacustrine 
sedimentation of the "Kolamvo fornation" continues on the cast side until the Mindelian 
p e n d .  The commencement of Mindelian was simultaneously followed by uplifting and 
subsiding tectonic processes. In the western part, a nver  sedimentation of a massive alluvial 
cone beginr to prevail, and in the eari, the Danube is  shifted to nonh and e s t  and begins to 
flow tu tbe Hungarian fiar rhuugh the area, as it is known nowadays. 

The border between rhe Danubian fiuviai - Iacustri~e and lacustrine sediments and the 
lacustrine sedirneuts'of "Koiarovo ionnation" passes 'from Sala via Calovo to Cicov. This 
border is very appro~imate because the individual kinds of sedimentation were mutually 
alternating and overlapping. We remind, that in the Danubian sedimentation area, the 
lacustrine sediments called the "Gabcikovo çands" senling approximately uuntil the upper 
Mindelian, continue into a shal1ow Iacustnne a& river - Iacrrstrine sedirneatation of 
"Kolarovo furnation". The shalIow Iacustrine and flyvial - Iacustrine sedirnentation continues, 
in fact, in the lower Vah Stream area untiI nowadays while, in the Zirny ostrov m a ,  a typicar 
river sedimentation of the Danubian grave1 continues creating alluvial cone, the so called 
continental delta. 

i 

1.2. HYDROLOGY AND GROWD WATER I 

Long-term hydroIogrcaI deveIopment of the Danube $gion in the past was influenced mainIy 
by river regulations, straighteding of bed, closing or ,raishg the entrance threshold of 
meanders. River regulation works, exploitation of sand and grave& construction of river dams 
upstream from Vienna altered the bed-load balance. The bed-load transport via BratisIava 
was diminished and the river bed erosion increased. -Investigation showed the substantiaI 
deepeniag of the nver bed and the trend tu further erosion of the river bottom. This causai a 
long-term Iowering of water Ievel in the Danube which resuIted also in Iong- tm Iowering 
of -und water Ieveis not only in the riverside areas, but on tbe whole area under 
consideration. 

' The Danube inundation riverine area (floodplain area - Fig. 1.3 - part of inundation saved in 
predam conditions, in Austria ir is caIIed "Au"), contains a f l d p l a i n  vegetation, especialiy 
forests, which have been iargeIy inffuenced by deepeaing of river bed and rhus lowering the 
ground warer table and extremely influenced by unnaturaI closing of entrance rhrestrolds of 
meanders and river branches (Fig. 1.4). Ir is noticeable that vegetation is suffered from 
shonage of water and the character of forest have been ctianged. The inundation wood 
vegetation as well as the riparian and aquatic plant bmilies are affected and threaten Co lose 
their typical "Au" character ctianging continuously from oxidizing tu redücing conditions of 
"polders" with sragnating water or withuut water* The rsuh consists in unnaturat sediments 
of rcduction conditions in closed r i v a  branches (Fig. 1.5). River banks have been fortified 
and rhe contact with ~ h e  river branches have been destroyed. The Dan& is more or 1-s 
straighten arti ficial canal, sel f-cleaning ability of river is reduced. Inundation is not wa~hed 
out, organic sediments arise and large parts of ground water are degraded (e.g. locality 
Dobrohost, where wateworks of capacity of 10 m'/s was previously proposed and now 
abandon4 because of large contents of nitrite and ammonium satts). This p r m s  wodd 
continue i C  the hydroIogicai conditions of the Danube were not changed. 

Ground waier of a Lrge pm anof the Danubian sedimentatioo a r a  is of oxidizing conditions 
and o l  a bigh quality. Save ye ld  was eîtirnated at 20 m3/s and approximately about 4 m'is 

. , 
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Fig. 1.4: Closure of nver branch in Hungary 



Fig. 1.5:  Sediments in river branches with previously stagnant water 



of this ground water is used for waier supp(y direcl]$ w~thout treatmenl (ooly chlonnating of 
water is used). 

Decreasiog of ground water levei influenced the agrikulture in the pasi. Not Lo lose the 
crops, irrigation was inircduced. Intrduction of i ~ g a r i o n  means Iarger contamination of 
grotrnd water, need of Iarger quantity of fertilizers and 0 t h  agmchemical products- Under 
imgar ion conditions the possi bilit y of direcr gruund water contaminarion is much larger. 

Agricultural activi ties are leading to contamination and degradation of ground water. The 
main problems are nitrate and pesticides, leaching of organic matter into aquifer, changing an 
oxidation state to reduction one, pollution by fuel, oii, etc., concentration of manure, sewage 
and otber wastes and improper N a g e  and irrigation practics. 

1.2.1. Regime of Discharge and Water Level in the Danube 

Regime of discharge and water level in the Danube is represented by discharge and water 
level fluctuation at gauging stations. The Danube discharge in Bratislava and Komamo in the 
period of 1953 - 1993 is presented in Fig. 1.6. The watw level in the Danube measured in 
Bratislava, Gabcikovo, Medvedov and Kornarno is presented in Figs. 1.7, 1.8. From the first 
view it is evident, that the discharge is more or Ieçs stable and water Ievel is continuously 
decreaing. Tu express better the Iong-tem deveIopment of discharge and water leveIs, the 
Iinear regression Iine is  piotred. Equation of the linear regression i s  of tbe form 

h = a * ((y - 1953) 365.25 t d + c )  + b ( 1  1 

wbere y is year, 
d - number of day in the year, 
a, b, c - parameters of eq. (1). 

TabIe 1.1: Parameters for calculation of discharge and water leveis using eq. (1 )  

1 

Station rkm item a b c 

Bratislava 
Bratislava 
Rusovce 
Gabcikovo 
Msdvdov 
KIizska Nema 
ZIatna na Ostrove 
Komarno 
Komarno 

1868.7 disch. 
1868.7 level 
1855.9 level 
1819.6 ievel 
1805.4 IeveI 
1792.4 IeveI 
1779.2 IeveI 
1767.1 disch. 
1767.1 level 
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Fig. I.6: The Danube discharge in Bratislava and Komarno 
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Fig. 1-71 The Danube wakr IeveI in Bratislava and Gabcikovo 
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Fig. 1.8: The Danube water Ievel in Medvedov and Komamo 



Discharge and waier !eveIs, calculated by eq. (1) are considered for referential ones. 
Reference waier levels for the years of 1963 and 1993 and their differences are given in the  
Table 1.2. 

Table 1 .Z: Cornpuleci reference vatues of discharge abd waler Ieveis for vanous gauging 
srarions 

Station rkm item 1.1.1963 1.1.1993 di fference 

Bratislava 1858.7 discharge 
Bratislava - 1858.7 Ievel 
Rusuvce 1855.9 level 
Gabcikovo 1819.6 IeveI 
Medvedov 1805.4 level 
Kiizska Nema 1792.4 level 
Zlatna na Ostrove 1779.2 level 
K o m m o  1767.1 discharge 
Kornamo 1767.1 IeveI 

Decreasiag of the discharge is very small aod therefore the drop in the water Ievei is due to 
deepening of the river bed. 

Decrease of the water IeveI in the Danube is one of the factors yielding tu decrease of 
ground warer level, decrease of infiltration rate and it is changing the ground water flow. 

Decrease of water IeveI in the Danube together with closure of river branches, because of 
navigation, was the main long-tenn negative factor u p o ~  the riverside forests and vegetation. 

1.2.2. Ground Wnter LeveI Regime 

The ground water ievei regme is manifested by its fluctuation, usuaily measured in regular 
intervals in hydrogeo~ogical weIIs (welIs, piezometers). There is a basic network for 
observing ground water level fluctuation on the temtory of the Danubian Lowland, where rhc 
Slovak Hydrometeorological Institute (SHMU) perfobs continuously or weekly 
measuremenh (Fig. 1.9). Sirnilarly, the water stages ,and discharges on the Danube, Little 
Danube (Maly Dunaj), Vah, and in chosen canals are processed. 

Examples of gound water Ievel fiuctuations are presented in foIIowing figures. The SHMU 
weII No. 685, situated close to the Danube river channe1 within the f l d p l a i h  area, is show 
in Fig. 1-10. The ground water level fluctuates in direct dependence upon the Danube river 
fluctuation. Water level fluctuation in the SHMU well No. 6 12, occumng in the lower part 
of the Danubian Lowlaod, can be seen in Fig. 1.10. Water level rising during the fld in 
1965 is clearly visible. The typical example of changes of different effects is presented in 
Fig. 1.1 1. There is shown the ground warer Ievel flucruation in some observation weIIs 
situated in various distans- h m  the Danube and rhe fluctuation of the Danube warer l e d -  
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Fig. 1.10: Ground water level fluctuation in the :SM wells No. 685 and 6 12 
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it can be seen in the region dose to ihe Danube (SHMU well No. 1224) that the gcound 
water level fluctuation corresponds with the water levei fluctuaiion in the Danube. In a large 
distance (SlTMU well No. 699). the fluctuation is strictly dependent upon the season of the 
year and the relalionship between precipitation, snow melting, and evaporation. There exists a 
transition zone in which the effects of the Danube or precipitatiodevaporati~n are more or 
less influencing gound  water level fluctuation. 

ln Figs. i - IO, 1. I I i t  is showo rhe Iinear regression iline, represenriog ~ b e  dmp of average 
water IeveI in dependence upon time in a long-tenn p e n d .  Above and below this line there 
are lines (dashed) representing the linear regression of points, situated above and below the 
average line. The range between the upper and lower dashed line represents the average 
ground water leveI fluctuation, Such expression of observed values co~firms a gradua1 
ground water level decreasing on a large part of tbe,territory and at rhe same time, it shows 
~ h e  changes in amplitude of ground water level, fiucruation within a Iung-term perid. I r  is 
evidenr, that there are many circumstances influencirirg the ground water regirne and that rhe 
applicarion of rhe linear regreçsion is nor an ideal methcd for the eva1uation of the changes 
in regime of ground waters in time. Sucb data processing was aimed only at the 
documentation of the long-term trend of changes of ,the ground water levet fluctuation 
regime. 

The average g o u n d  water Ievel, represenred by the iinear regression Iine for a cuncrere tirne 
(dare), is considerd as a reference water Ievel, from which the water Ievel changes wirtiin a 
long-term pend  may be deduced. The value of the water Ieveis in the S W  welIs (Fig.  
1.9) for the yearç 1960 and 1990 were used for drawing up the maps of ground water level 
contours (Fig. 1.12), the map of difference lines (Fig. 1.13) and the map of ground water 
depths below the surface (Fig. 1.13). We aIso draw the attention to the influence of the 
second water source near Pdunajske Biskupice and tu the eRect of the bydraulic protection 
we1I system surrounding refrnery Slovnafi (Fig. 1.12) and ta the substantial desrease of 
ground water IeveI downstream of Bratislava (Fig. 1.13). 

A considerable decrease of gound water Ievel is evident in the upper part of the Danubian 
Lowland downstream of Bratislava during the last 30 years. For cornparison, a map of 
ground water level contours at low water stage in 1954 is shown (Fig. 1.14), [12j. 

1.2.3. Ground Water LeveI FIuctuafion Rcgirnt : 
The annuai sums of weekly ground water IeveI differences were computed (since the 
rneasurements have been performed weekly). The map of the summary annual ampiitudes of 
ground water level fluctuation is sbown in Fig. 1.1 S.,The thick line in Fig. 1.15 is an 
approximate distance from the Danube where the water leveI fluctuation in the Danube 
influences ground water level fluctuation. Behind this borindary, p u n d  waler IeveI 
fluctuation is caused by infihration - evaporation relationship. 

1.2.4. Influence of Ground Water Regime Changes ' 

1.2,4.1. Influence of Ground Water Level Chan~es  upon Avriculture 

The hydrological and ecoIogicaI regirne in the area is subjected to a long-tem trend of river 
bed erosion and decreasing of ground warer leveb. 



Fig. 1.12: Grorind water IeveI contour Iines in 1960 and 1930 
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The annual rainfall (500 - 700 mm) is moch srnalier than the need of water supply to the 
vegetation, especiaIIy drrnng the surnmer season. This exrra water suppIy was possible in rhe 
pasi throughout the area by verticaliy upwards flow in the capillasr zone from the groünd 
water rable tu the rmt zone. The necessary condirions for this are chat rtie gruund water rable 
i ç  no[ tm deep and ttiat no grave1 Iayer is Iocated over the ground water tabie. The pre-dam 
conditions are characterized by measured ground water ievel equipotential lines (Figs. 1.12 - 
1.14). 

However, due tu the decrease in ground warer IeveIs during the pas1 few decades, especially 
aRer ihe second world war, it bas been n e c e s s q  tu make anificiaI irrigation for rhe 
agriculture. Thus, on the Slovak side, a comprehensive netwark of surface water canals bas 
been developed for imgation purposes. However, art i ficial imgation bas irs disadvantages as 
compared ro the natural situation because the downwards water flux causes a considerable 
leakage of nitrates, organic components, pesticides and other chernicals into the ground water. 

1.2.4.2, Influence af Groünd Water Level Dccrease in Inundation uaon Forestrv 

In  the past, the measures taken for the navigation, constrained the possibilities €or the. 
development of the Danube and the f l d p l a i n  area. The predam trend with lowering of the 
Danube water level, endikements, cutting off the side branches upstream and fortification of 
the main channe1 has stressed the biotic comtnunities substantiaIIy during the Iast decades. As 
a resuIt of past ground wara decrease (typical exampIe is rhe SHMü well No. 673 siruated 
at the village Bdiky, Fig. I .  I6), some area of sofi aIIuviaI furests have been rumed into 
bard alluvial forests. The latter were often cuItivated with popIar and white willow. 
Furthemore, it is estimated that large part of the originally forest is not alluvial forest any 
longer. In addition, forestry has replaced many natural forests by plantation, where intrduced 
cultivars of poplar have been us&. Due to anthropogene effects, tbe dynamics and stmcture 
of alluvial forest were considerably disturbed and made the invasion of Solidago, Aster and 
Impatiens species possibIe, 

Percentage of discharge in the Danube and its river branches, before cutting off and closing 
the river branches, is shown in the Table 1.3. The first number in the table is discharge in 
the main Stream of the Danube, the number in brackets is the discharge throughout the river 
branches. It can be seen that e.g. from rkm 1833 ru 1816, in the area of Gabcikovo, the 
discharge in the river branches was before the cIosing the river branches approximately 20 % 
of discharge in the Danube in Bratislava, also by Iow discharges. In rhe opposite, a shor~ 
time before damming of the Danube the flow in some river arms srarted by discharge in 
Bratislava from 2500 - 3500 m3/s. The flow in aimost al1 river branches occurred when the 
discharge in the Danube was over 3500 - 4500 rn3/s. The main difference between the 
conditions in late 1950's and predam conditions is, that in the far past the main nver 
branches were supplied with wgter aiI the time bur in predarn condirions Iess rhan 78 days in 
a year. 





Table 1.3: Percentage of discharge in the Danube and hcr river branches (Dub, Duba, 
SzoIgay in [ 1 O 1) 

Discharge in Bratislava (m3/s) 
1005 1958 2998 4002 

I rkm <w 

Hnisov 1842.40 
SuIany 1833.10 
Baka 1825.00 
Gabci kovo 182 1-07 
Istragov 18 16.85 
Palkovicovo 18 10.40 
Medvedov 1806.00 
Ki rrcovce 1802.37 

83 (17) 68 (32) 
62 (38) 65 (35) 
78 (22) 67 (33) 
06 (34) sr 149) 
76 (24) 54 (36) 
68 (32) 63 (37) 
89 (11) 92 (8) 
90 (IO) 99 (1) 

1.2.4.3. Influence of Ground Water Level Decrease upon Watet Resources 

The city of Bratislava is supplied with water from the wells situated near the Danube at 
various places. Some of them are in the positioo wbere thickness of the grave1 and sand I 

I 
sediments is very low. Puspisil and Kucera 1171 estimated deep erosion of river b a i  in I I 

various places a! the Danube (Table 1.4). I 

Table 1.4: Erosion of the Danube river bed (1964 - 1990) 

rkrn decrease thicknesç of 
(ml a q ~ i  fer (m) 

At Iocality Pecensky Ies, Pospisil [16! estimated the decrease of ground water ioflow towards 
rhe system of welIs of 30 - 40 % betweea the years 1973 - 1991. At the Iocality Rusouce - 



Ostrovne L u c h ,  Pospisil and Kucera I l71 cstimated the shin of watershed divide towards 
Cunovo funher from the Danube. 

1.2.4.4, I n n  uence of River Bed Erosion 

The ground warer lever decreasing can be aIso studied wiih respect to geological conditions 
downstream of Bratislava. Fig. 1.7 shows that the Danube bed erosion is progressing. The 
basic probIem creates the subsidence of the Daoube bottom with respect to the geologicai 
interface between the grave1 of the Danube ssdiment deposits and sub-surface sands of the 
Neogene age. Problems causai by erosion are well visible in Fig. 1.17, where the geoiogical 
profile, worked out by the enterprise IGHP, is demonstrsted in the site of planned subway 
under the Danube. 

Thus the progressing process of the Danube bed erosion has not only a negative impact on 
present ground water level decreasing, on decreasing of the infiltratlog amount into the 
Danubian Lowland region, but also on the possibility of a substantial erosion acceleration 
downward from the granite threshold upstream from the Bratislava castle, in places from the 
OId Bridge down tu the winter harbor in BratisIava. Ir is  emphasized, that the most . 
significant f a o r  of erosion is the water flow eIucity and by influencing this veIocity it is 
possible tu directiy influence the erosion and sedirnentation processes. 

Similar problems are known and described by Austnan water researchers Kresser 161, Zottl 
[8] and Prazan 171 and the cuttings from their articles are enclos4 jsee Appendix). 

There is the imminent danger of the Danube fiver cutting into the Neogene sedimenrs and 
consequent substantial accelerarion of erosion, further ground water IeveI decreasing and, 
naturally, also decreasing of well yelds, especially in the region close to Bratislava. Tbus, 
prevention of furtber erosion of the river bed and successive improvements (rising of the 
bottom) are more than advisable. 

1.3. FORECASTING OF GROüND WATER LEVEL WITHOUT GABCIKOVO 
FfYDROPOWER STATION 

From the long term ground water leve1 measurements based on statistical analyses, a long- 
term drop of ground water level was estimated. Based on the data evaluation, the 
extrapolation for the furure was made. Ir means, that the forecasted ground water Ievels 
expressed in equipotential Iines wiII be reachd under conditions, that the prxesçes yielding 
tu p u n d  water IeveI deaease would ccontinue withour changes. According ta our opinion, 
the river bed erosion wiII be speded up aRer co~struction of hydropower station in Vienna 
Freudenau. In the Fig. 1.18, there is shown the real reference ground water level before 
damming the Danube in sc-called predam conditions in 1992. Tbe forecasted ground water 
Ievels in 2022 are in Fig. 1.18. This means extrapolation 30 yean afier damming the 
Danube. Ii is evident that the forecasted changes, decrease of ground water ~evel, are from al1 
points of view, and especiaIIy from the point of view oT ecology, very nega~ive. 



Fig. 1.17: GeoIogicai profile downstream of the OId Bndge in Bratislava 



Fig. 1.18: Reference gound water levd equipotential lines in 1992 and forecasrd reference 
gruund water level equipotential lines in 2022 (fur pre-dam conditions) 



1.4. PlTERPRETATEON OF CHANGES AFTER D A ~ G  THE DANUBE 

1.4.1. Interpretation of Changes 6 Months after Darnrning the Danube 

.The infIuence of damming the Danube can be seen on 3 typical chosen piezometers. Fig. 
1.19 represents water discharge in the Danube starting at the time of pre-dam conditions. In 
Fig. 1.19 there is shown the date of the damming the Danube (October 24, 1992) and 
starting the filling up'the river amis in inundation on the Slovak territory (May 5 ,  1993). 
TypicaI weII, not far away from the resemoir, the SHMü well No. 694 (Fig. 1.19, see 
situation in Fig. 1.9) shows eminent increase of ground water lever jus1 after damming the 
Danube. The S H M U  weII No, 673 (Fig. 1-20), situatd in inundariun near the river Danube, 
shows afler damming the Danube the decrease of ground watw levei and increase of ground 
water level afler filling up the river anns. The SHMU well No. 679 (Fig. 1.201, situated 
behind the power channel, shows decrease of ground water level afler damming the Danube 
and visible increase of ground wacer level afier filling up the river arms. It is  evident the 
impact of nul only the damming the Danube but aIso of the filling up ihe river ams. 

To show the regional impact of damming the Danube and fiIIing up the nver ams, the 
equipotential tines were drawn for both cases. From the S H M U  wells, the ground water level 
equipotential lines were drawn for the date of April 28, 1993 (Fig. 1.21). Reservoir was 
filled up but the river branches in inundation were still empty. Using prediction of water 
levers for the situation without filIing up the reservoir, the eqiripoiential lines for rbe same 
date were constnrcted (Fig* 1-21). The difference iines, constructed from rhese IWO figures, 
give to us a general overview about cbanges in p u n d  warer lever (Fig. 1.22). On wells, 
situated near the reservoir, there is the increase of ground water leveI and in oppusire, on 
wells, situated near the intake channel leading to the power plant, there i s  a temporary 
decrease of ground water level until some remedy measures are realized. 

1.4.2. In terpretation of Changes 8 Mon ths aïter Damming the Danube 

Influence of the filling up the river arms in inundation (May 1993) can be seen on the 
SHMU well No. 673 (Fig. 1-20], which is situated between the Danube and intake channel. 
Similar situation is on the Si-IMU well No. 679 (Fig. 1.20) behind the inrake channel. 

The main diRaence between 6 and 8 months after damming the Danube is caused by rhe 
filiing up the river branches in inundation on the SIovak territory (May 5,  1993). To express 
the situation after 8 months after damming the Danube (Juoe 30, 1999, the ground water 
level equipotential lines based on the measured S W  wells are shown in Fig. 1.23. Using 
prediction of water levels for the situation without damming the Danube, equipotential lines 
of ground water level were constructed (Fig. 1.23). Cornparhg equipoiential lines, the 
differetlce Iines of p u n d  warer IeveIs are presented in Fig. 1.24. Fig. 1.24 represents the 
changes of ground water levers un 30 June 1993 in cornparison with ~ b e  conditioos withour 
the damming the Danube. From the figures it is cIear that the damming the Danube and 
filling up the river branches have increased ground water IeveIs on the whoie territory 
iacluding the inundation approximately to the state 30 years ago. 

Except this, it ir clear that the ground watcr levels are very sensitive upon the tilling up 
river branches in inundation. This means that river branches are one of the management 
toals fur ground watcr ievei opiimilation. The changa of ground water level, measured on 
the SHMU weII No. 679 in the second haIf of June, show the g d  response on higber waler 
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leveb in the Danube (part of discharge was Id through the weir in inundation to the 
Danube) and confirm tbat the future construction of small underwater weir in the Danube 
would act as an additional important means for optimizing ground water levels. The 
undenvater weirs are important no1 only for the ground water 1eveI optimization bur also for 
dimraishiog the difference berween ground wakr Ievet and warer LeveI in the Danube and for 
bener murual interconnection between the Danube and the *ver branches from the point of 
view of frsh and ecoIogy. 

1.5. WATER QUALITY 

1-5.1. Surface Watcr QuaIify 

The fiver Danube m e r  quality i s  evaluated from the point of view of oxidizing - reductign 
conditions (251. Following example of evaluation is based on analyses of the water quality 
taken at the municipal waterworks Sihot in Bratislava. 

Concentration of CI- and SU?- depends on discharge and is presenred in Fig. 1.25. 

Contents of 0 2  and COD(Mnf is in Fig. 1-26. From the figure it t an  be seeu that the trend is 
in the direction of improvement of water quality from the point of view of recharge of 
aquifer and nver bank infiltration. 

Concentration of NOs- and Na- is shown in Fig. 1.27. Tt is shown an increase in nitrates. 
The maximal contents of nirrires is up tu 0-3 mgil. 

The general improvement of the water quaIity in the Danube is because af improvwient and 
capacity of biological purification plants at the Danube, especially Vienna's main purification 
pIant, which was put into operation in 1980, the Schwechat's refinery and Slovnaft's refinery 
purification plants and Bratislava's purification plants on both sides of the Danube. Some 
additional idformation aboui the Danube water quality is given in Appendix in 
PERSPEKTIVEN. 

The changes in the Danube water quality since 1960's courd be seen when comparing 
publications [26, 101 witb ES, 91. 

1.5.2. Ground Water Quality 

Aerobic bidegradation is an important mechariism for saving p u n d  water qualiry. R d o x  
reactions may oRen be key mechanism controiling the migration of toxic and inorganic 
wastes in the sediments and in the ground water. Ground water in water supply areas is still 
of excellent quality and mostly of oxidizing conditions in the Zitny ostrov area. The main 
goal is to Save the favorable oxidizing conditions mainIy in the area used for water supply. 

Ground water qrraiity, sioce damrning the Danube, is carefuIIy rnonirored and evaIuated in 
regular reporrs. In 1281 rhere is evaIrration of ground water quaIity from Octuber 25, 1992 
Dtcember 3 1, 1993. The main results of tbis evaluation are: 
1. In ground water, which is used for municipal water supply, in no case the values, 

according to the Standards CSN 75 7 t 1 1, were exceeded 
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2. The basic chernical rype of ground waiers rtayed nearly unchanged iE the whole p e n d ,  
~ h e  range of fluctuation of the contents OC dissofvd subsrances and rhe changes of th, 
COntenIS of inorganic macropo1~utants do not go out of range in the long-terni trends 

3. The most significant changes of chernical composition (which can later affect the gound 
water quality especiaiIy in the vicinity of large warer supplies si tuatd in the riverside 
zone of the Danube at the Zirny ostrov area) occur in oxygen regime. 

4. In spite of the more exceeding of waier quality indicators (mainly in the first phase of 
filling up the reservoir), there were positive changes in the development of water quality 
(especially in the nght riverside zone of the Danube - in the vicinity of the water supply 
Rusovce - Ostrovne Lucky - Mokrad). 

5 .  The hydrogeochemical changes whicti were rnonitored, in general confirmed that the 
ground water quality is unchanged or in some places it is pussibIe to evaluate irnproving 
in ground water qrra1ity. This improvement is not necessady definite. Further muaituring 
is required. 

6. ~ h a n g e s  in the surface water quality are nul significant. The slide changes are in 
oxidizing conditions and micrubiologica1 indicators. 

7. In the power chaanel and tailrace channe1 the warer quality is similar as in the reservoir 
al Samorin. 

1.6. QUALITY OF SEDIMENTS 

Complex evaluation of sedirnents is summarized in 1241. In the database, there is 186 
analyses of ssdiments and 3 analyses of suspende. load from the river Danube, taken before 
damming the Danube. Except this, tbere is 37 analyses from the iast sarvey in the framewurk 
of Pruject PHARE- Sampling places in rhe last s u m y  were siruaid in the areas where there 
is possibIe recharge of aquifer and in the areas where the ground water is fiowing towards 
possible placez of future ground water extraction. Races of sampiing are shown in Fig. 1-28. 
8 sampIs were analyzed in two laboratories, in the Netherlands and in the SIovak Republic. 
Results are given in the Table 1.5, Bas4 on rhe evaluation of the expert from the 
Netherlands, Mr. S. Grifken, the results could be summarized as follows: 

in the area of Gabcikovo ~eservoir, the sediments are not evidently contaminated 
sediments are not contaminated by organic contamiaaats 
in spite of bigher contents of heavy metals in sediments analyzed by the method of total 
decomposition, the situation is not worrying because a large part of the heavy rnetals in 
the sediments is in the fonn of stable rmk minerals (e.g. Cu, Ni) 
contents of some metaIs in oxidizing conditions is in river sedirnents in Alpine - 
Carphatians geological conditions high and ir does not mean a pollution. 
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2. FROM THE HISTORY OF ORlGIN OF WORKING GROUP OF 
INDEPENDENT EXPERTS EU 

2.1. FACT FINDITiIG MESION (Octaber 27 - 31,1952j 

Aiter unsuccessful bilateral negotiations between Hungary and Slovakia conceming 
Gabcikovo - Nagymaros Project, EC Commission (DOW EU - European Union) invited 
Czecho-Slovakia and Hungary for a trilateral meeting at Bmssels on October 22, 1992. 
During rhe negotiations, Czechu-SIovakia handed over the Aide-mémoire, the substance of 
which was that dunng the work of the tripartite commission ("Working p u p  of independent 
experts on Vanant C of rhe Gabcikovo - Nagymaros projecr"), Czecho-Slovakia would nor 
divert water from the commun riverbed and only navigalion woirId be transferred ta the 
Czecho-Slovak territory. Aide-mémoire confirmecl that damming of the, Danube was not a 
definite solution, if conclusion of the tripartite commission would prove the principal 
aegative ecological impacts of the Gabcikovo scheme. Hungarian delegation refused 
proposais containal in Aide-mémoire and condit ioned tbe establishment of tripartite 
commission by intermption of works Ieading to the damming of the Danube. This 
requirement was unacceprabie, because of technical reasons and necessiry of anti-flood 
protection and navigation. Czecho-SIovak delegation expressed readiness tu receive 
independent experts who could evaluate the reaI situation and the earnestness of i t s  proposal. 
After this unsuccessful trilateral meeting at Brussels the damming of the Danube had been 
started on 24 October 1992 and on 27 October 1992 the Danube was dammed. 

In connecrion with these talks, the EC Commission bas seni a Facr Finding Mission ru the 
area of Gabcikovo project. The mission carriai out an on-site inspection of the ongoing work 
on Tiiesday afternmn, October 27; 1992. The mission from the EC Commission consisred of I 
the following three persons: 

Mr. Jens Christian Refsgaard - team leader, Deamark 
Mr. Jan M. Van Geest, Director Infrastnicture, D W ,  The Netherlands 
Mr. Jesper T. Kjelds, Cornputational hydraulics engineer, Denmark 

Terms of Rererences of the Fact F i n d i n ~  Mission 

- .  

1. To make an on-site iuspectioa of the ongoing work. 
2. To assess the need and urgency of the ongoing work in light of potential floding risks 

for damage to already constnicted parts. 
3. Tu assess the immadiate consequenceçiirnpacts of the ongoing wark reIaring tu: 

Navigation 
HydrologicaI aspects 
Environment 

4. To assess the imeversibility of the ongoing activities and to assess the cost for restoting 
status quo. 

5. Tu eaablish wben works on the Danube can be stopped without risks for éxisting 
structures or f lds .  I 

6. To establish whether and when the Danube waters can go back inio the existing bed after I 
the present works bave been finalized and the artificiaI canal f i I I 4  up. Tu indicaie f l o w ~  ! 

and dates of possible realization. 1 



7. The results of the consultancy must be communicated to Mr. Benavides and Mr. G' iunti as  
soon z possible. Mr. Giunti should receive daily briefing from Mr. Refsgaard on the 
progress of investigation. 

The United Kingdom, in the capacity of the President of he EC Council at chat lime, came 
in this siIuation with a new iniriarive. During the sumrnit of ~ b e  prime ministers of the 
Visegrad group (Htrngary, Czecbo-SIuvakia and Foland) with tbe Premier of the United 
Kingdom, John Major, the rritateral negotiaiions were held in London on 27 - 28 October 
1992. There was decided to put together a new Fact Finding Mission composed of one expen 
from each of the three parties. Tbe foilowing three experts have been appointed to constitute 
the Fact Fiading Mission: 
CEC: Mr. Jens Christian Refsgaard, Chief Hydrologist, Danisb Hydrattlic instit ute, 

team leader of the Facr Finding Mission 
CSFR: Univ. Prof. Igor Mucha, FacuIty of Nalurai Sciences, Comenius Universiry 
Hungary: Dr. Péter Bakonyi, Managing Director, VITUKY Consu11 RI, Budapest 

The Mission met in this constellation the first time on 29 October 1992 in Gyor. It camed 
out an on-site inspection of the ongoing work on 30 October 1992 and beld the concluding 
meetings in Bratislava on 30 - 3 1 Octuber 1992. The Agreed Minutes (see in Appendix) 
fmm triIateraI negotiations in London were u s 4  by The Fact Findiag Mission as ihe Tems 
of References. 

General resulfs of the Fact Finding Mission including the London Agreed Minutes in the 
original Tems of References are as follows: 

In a possible flood situation some of the not yet finished structures might be damaged 
depending on the peak and duration of the f l d .  To meef the design flood criterion 
Q o . o I H . ~ ~  the Phase 2 of Variant C has tu be cornplefed (Fig. 2.1 ). AIrhough not direct 
reIated ro works of Variant C, the most f I d  endangerai reacb of the Danube in the Area 
of interest is the Iefl band side berween Palkovicovo (rkm IgI  1) and Medvedov (rkm 
1806). 
As a consquence of the ongoing works the Danube discharge i s  separatcd in two parts. 
One part supplied the powcr canal leading to Gabcikovo which servcs as the navigation 
channel as welL The other part of discharge is directed into the existing Danube bed 
through the by-pass wtir. The water management possibiIities are resf ricted un til the 
various parts of f he hydrauIic structures are fuIIy compieted. AAer completion of 
Variant C, the full cornplex of strtrcttrres can provide comprebensive possibiIities for 
regdation of the discharges both by low discharge and f l d  situations. 
The major environmental impact is  rclated to the ground water rcsources and to the 
ecology. The effect on f l d p l a i n  ecology is a result of both the lowering of ground water 
table and a Iess frequent inundation of the fl& plain. Thus the environmental impacts of 
reducing rhe discharge in the Danube are negative, trnIess proper remdial actions are 
raken, CSFR has incruded a budget of 2.4 biIIion CSK for cunstruction of rtnderwater 
stnrctures as part of Phase 2 of Variant C .  There are indicated some possibk rcmcdia1 
measures, e.g. srnali undcmatcr weirs, gate opcration, intercorinection of Danube rivcr 
bed with river branches, adding some material into the river. It is strcsscd, that such 
remedial measures are possible to be made because the navigation takes place in the 
power canal instead of the existing Danube bed in this reach of the Danube. 
Irnmsdiate impacts obsened in Hungary are incIudsd. CIostrrc of the Danube resuItcd in 
decrense of discharge. On 24 Octuber 1992 the discharge was 800 - 900 m3/s. On 28 
Oclober 1992 the discharge was 227 m'is at Rajka and 355 m'ls at Dunarcmete. Due ru 
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Scen a rios 

Saoanos, bas& on the London Agreed Minutes, thai rhe projecl will he  stopped the dale 
specrfied by the EC Commission, are as foliows: 
1. The work wiII be stopped for a pend  no longer than one month- 
1 .  The work wiII be stopped for a pend  up ru three months. 
1 .  The work wiII be stopped for a pend of one year. 

Scenarios, based on the London Agreed Minutes, that the whole quantity of water wjrl be 
maintained in the old Danube riverbed, are as foIlows: 
A. The "wbole" quantity of water is directed into the Danube. 
B. The main part of the water is diverted to Gabcikovo. 
C. A combination of A and B. 

AII the scenarios were evaluated. The mission believd, that it wouid be possible tu define 
more oplima1 scenarios maintaining the major part of the advantages of A and £3 and at the 
same tirne not containing the main disadvantages of A and B. In addi~ion ru the above, it is 
empbasized, that a more final opiimization wirh fuII weight to the ecological conditions m a t  
Iikely inchdes a range of reguiation m e s u r s  within the f l d  plain area itseif. 

It is evident that no scenario and no date to stop the work was proposed. 

2.2. WORKING CROUP OF INDEPENDENT EXPERTS (November 9 - 23,1992) 

As a follow-up to the London Agreed Minutes, a Working Group of six independent experts 
was esrablished. The Working Group was composed of the foIIowing experts: 
CEC: M. Jens Christian Refsgaard, Chief HydruIogisr, Danish Hydrauiic Institute, 

Denmark, Team Leader 

Mr. Jan M. Van Geest, Director DHV Environment and Infrastructure, The 
Netherlaads 

Mr. Johann Schreiner, Director, Norddeutçche Naturschutzakademie, Gennany 

Professor Dr. Heinz Lofler, Head of Zoological Department, University of 
Vienna, Austria 

CSFR: Professor Dr. Igor Mucha, FacuIty of Natural Science, Comenius Universiry 
Braiislava 

Hungary: Professor Dr. Gabor Vida, Head of Department of Geuetica Eutvus L. 
University, Budapa 

The Wurking Group consists of hydrotogist, water works engineer, ecologist, zoologist, 
ground water speciaIist, geneticist. It means generally that the group consists of one 
technician, two water specialists and three mcmbers of natural scicnccs dcaling with 
ecologicil problems. 



Terms of Refercnces 

The scope of work of the Working Group of Independent ~ x ~ e n z  was express4 io the Ietter 
sent by the CEC on 29 October 1992 as follows: 
The Working Group will: 
i )  Make aa on-site inspection of the structures of Variant C and describe the state of work; 
i i )  Assess the need and urgency of these structures in the; light of the potential f l d i n g  risk, 

including tbe risk of causing damage to aiready constructed parts; 
iii)Assess the f immediate) consequences~impac~s of these stmctures relating to: 

* Environment, covering: 
- Erosion and Sedimentation in River and River Reservoir System 
- Surface Water QuaIity 
- Ground Water Regime 
- Ground Water QuaIir y 
-River and F l d  plain Ecology 

Hydrological and wker management aspects and 
Navigation 

The assessrnent will be based on an outline of existing @edam) conditions and trends. 

iv)&sess the reversibiiity of these structures and assess the cost of restoring the status quo 
ante, i.e., rhe siruarion existing prior to the construction of tbe dam; 

v) Make suggestions fur (urgent) masures and, if necesçary, studies to be (under) taken to 
improve the present conditions. 

2.2.1. Working Material Prepared by Slovak Expert 

Working material was prepared in separated report [Cl. The main goal of this working 
material was the identification of the hydrauIic system under the condition of the hydropower 
station Gabcikovo, called as Variant C and outiine the possible optimal and beneficial use of 
the Danube water for various interests. Report includes: 
Out Iine of state and prestnt trends in the arta 

GeoIogicaI conditions 
Long-rem impacts and trends in the area 

# General ecoIogicaI rquiremenrs 
Erosion and sedimeniation in river system . 

Surface water quatity 
Ground water regime 

Trend of ground water level depth 
Ground water level fluctuation 
Ground water quality 

&ver and f l d p l a i n  ecology 
Conditioning factors for recuvering of inundation f l d p l a i n  
Trends in the past 
Navigation 

Capa~ity, number of b a s  of navigation campany CSPD BratisIava 
Navigation candîtions 
Problems on the section Bratislava - Komarno 



Immediate and potcntial long-ter# consequenccsltmpacts a l  th. Cabcikovo Varian C and 
outline of possible rerncdial rnearurcr impact ol rcservoir of hydropowtr station on ground 
w a t er IeveIs 

Hydrology and water management 
Forecasting of gound water levels 
Immediate impacts of Variant C on ground water b e l s  
Immediaie impacts of Variant C on Danube water levels from Cunovo to Sap 

Environment 
Improvement of navigation conditions after finishing of Gabcikovo dam 

Time saving 
Saving of enwgy 
Improvement of depth in harbor of BfatisIava 
Incrwient of turnover 
Problems of navigaf ion al the pIace where ihe Danube and outlet canal are joining 

Possible remedial measures 
HydrcrIugjr and watw management 
Environment 

4 Navigation 

Except tbis, two scenarioç have been elaborated: 
Water management scenario based on requirements of the Slovak Ministry of Environment 
Scenario based on treaty between RepubIic of Hungary and Czech and Slovak Federal 
Republic 

DetaiIed manituring of discharge, water IeveIs, ground water leveIs and ecoIogicaI factors 
were propoçed. It was strssed that al1 mesurements are c a r i d  out oo both sides according 
ru agreed monitoring sysrem. 

2.2.2. Main ResuIts of Che Working Croup Report 

From the ecological point of view, the following statements are interesting in the Executive 
Summary. 

The tiydrological and ecoiogical regime in the area is subject tu a Iong-tcrm trend of river 
bed erosion, decreasing water leveIs and mssociafed ecoIogica1 changes. This is caused by a 
variety of reasons, above al1 the large rivtr r~guhtion works, which irnptied deliberate 
unnaturnl ctrf ting off and bundIing of river htanches into one main, straightencd snd 
heaviIy forfifred channd for navigation. In spite of this basicaIIy negative trend the 
f ldp larn  area with its aIIuvial forests and the assmiated ecusystems still represents a vcry 
unique Inndscape of outstanding Importance. 

in the past, the measures taken for the navigation constrained the possibilities for the 
development of the Danube and the floodplain a r a .  Assurning the navigation wiiî no 
longer use the main river over e length of 40 krn a unique situation has arisen. Supportcd 
by technical measures the river and the floodplain can develop more natumlly. 



Variant C Structures and Status of Work 

ln both countnes the onginal stnictures for the Gabcikovo scheme are completed except for 
rhe ciosure of rhe Danube river a! Dunakiliri and the installation and testing of turbines. 

Variant C F i g .  2.1) cunsists of a cornplex of srructures, Imared in CzecheSIovakia wirhin 
the area of the original (according tu treaty) Variant A. 

The hydropower station is designed for Peak power production. At the time of Working 
Group activity Cive turbines (from 8 planned) and generators have been installed. 

The floodplain weir and the bottom protection wtrt orighaUy dcsigned for use onIy in 
flood situations (few days per year). During the Wurking Gruup acti@ty rhis design bas been 
modifie3 tu aIIow its daiIy use as a result of the London Agreed Minmes and a g d  wiII 
and flexibility of CSFR Along the Danube right bank a spiIIway was uoder construction 
and the downstream bed would be protected with additional 100000 m3 stone. (The 
unexpected high flood in November - December 1992 eroded the area between the f l d p l a i n  I 

weir and the planned spillway along the Danube right bank and the constniction is no more 

1 realizable,) ! 

The intake structure at entrance ta the Mosoni Danube and supply cana1 on Slovak territory 
with capacity 25 m3/s bad been consrnrctei, 

i 
I 
1 

An intake structure located in the power canal allowing for a maximum intake discharge of 
234 m'fs to supply a fiver amis and the flwdplain downstream the Dunakiliti weir on Slovak 
territory is completed. 

The road on side of the rîght side dams connecting Bratislava with three villages Iyîng 
between power canal and the Danube is under consrruction. 

Assessrnent of  the Need and Ur~encv  o f  the Structures 

The design& f I d  discharge for the project of Variant C (Phase 1 and Pbase 2 of 1 
consrruction) is based on 10000-year f l d  xcurrence, risk of occurrence OC such flood is I 
0.01 % within a year. For the constnrction p e n d ,  usuaIIy Iarger risk is acceprsd, The 1 

I 
f l d i n g  risk of stopping the work depends on the season period during wbich the work will I 

be stopped and the level of finalization of stnictures. Stoppiog the work in summer p e r d  
needs higher finalization or the risk is much higher. Aitbough nor directly relatai to the 
works of Variant C, the most f l d  endangered reacb of the Danube in the area of 
Gabcikovo - Nagymaros system of water worb i s  the Itfi-hand side between Palkovicovo 
(Sap rkm 18 1 1) and Medvdov (Mecive rkm 1806) due tu extensive siItation and Iack of 
dredging CprobIem of erosion upstream of Palkovicovo when dredging without of decrease of 
flow velocities, see solution in common project of Gabcikovo - Nagymaros). , 

I 

The Gabcikovo complex can regulate the discharge between 80 ml/s (discharge for i 
navigation and ship locks) and 5200 m3/s which is the maximal discharge in power canal. 
Upon ampIetion the weirs of the Phase i of Varîant C can regulate discharges between O 1 
and 6100 m3is. After cornplefion of Phast 2 of Variant C, fhc full complcx of structures can 



provids comprehensive posribilities for regulating the discharges, both in Iow now and 
flood situations. 

Reversibility o f  Variant C 

In priacipie, the Vanaal C cudd be revers&. The stmcturs, excIuding sume of the 
underground parts like sheet piIing and injecrions, cottld be removd ia rheory. The cost of 
removing the structures are roughly estimaid to at lcast 30 % of the (nowadays) 
constmction costs. There will be negative environmental effects during the demolition of the 
structures and the deposition of the waste materials. lt is therefore relevant to evaluate under 
which circumstances the Variant C structures could bave only insignificant and very local 
hydraulic effect if they are not fuIly removed. Such "functional reversibility" is possibIe fur a 
scenario Ii ke: 

If the Dunakiliti weir on Hungarian territory is being operared accordiag tu the original 
plans, the gates in the Variant C structures can be kept fuUy open and will not have any 
significant effect. However, in this case it should be evaluated, whetber it is desirable to 
maintain tbe nverside forest on the Hungarian side for the 7 km reach between the two 
stnictures by oot using the area as a full reservoir. In such case it may be necessary to 
operate both sets of structures. 
If the Danube dosure is rernoved and the "whule" discharge is routed back to the Danube. 

States and Trends in the Area 

In general, large monitoring programs are carried out and large data bases cxist for both 
the SIovak and Hungarian areas. 

Before the 18th century, the Danube split downsrream of Bratislava. Near Bratislava it was 
partly a braided river with many srna11 isIands as a result of progressive sedimentation where 
the Danube entered into tbe plain. It was a meandering river system. Large changes occurred 
in 19th century, when the first regulation works startd. Within several decades of instability 
and retrogressive etosion of other meanders, the system chaaged into braided river. With the 
past endikements, the original zonation in vegetation iowards higher grounds and asstxiiated 
forests was IargeIy 'diked' out of the naturai system. Most of the higher, no longer f l d e d  
soik, were converted into agncuitural lands. These riva regttlation works Id tu deIiberate 
and naturd cuning off and bundling of river branches into one main, straightened and 
heavily fortifid channel for navigation. The cut off branches are only activated at higher 
discbarges. 

Within the river branches many small weirs and dams wcre build, so most of them behave 
iike cascade systems at low discharge. Some ore continuously ovtrflowing whtlt others may 
have dried and some scttions are with stagnant wzter deptnding upon ground watci IcvcI. 

The main river chaune1 hos been significantly Iowered due to erosion caused by a 
combination of several factors. In some places the river bed has been lowered more thao two 
meters, leading to lowering of ground water levels, drying out psrt of river branches and less 
flushing of most river brancha. The lowerîng of the riverbed during the pas 30 years bas 
been paticularly targer betweea Bratblava and Rajka (1.5 mf. The quantity of nuopeodcd and 
bd Ioad un the Danube under Bratislava shows a decreasing trend- 



The quality of the Danube watcr can be categonzed as 1st class regarding to the majanry of 
components, 2nd class with regard to orthoptiosphate, nitrite, BOD, pH and 3rd class with 
regard to bacteria and some heavily degradable substances such as hydrocarbons. Pararnctcrs 
fu r  uxygen sonten ts and organic carbon show slightiy irnproving trend, while deteriorating 
rrend exists for nitrite and some beaviIy degradable materials. Surface water quaritf. is weII 
suited for river ban k infdtration which is the major source of water suppIy aIong the 
Danube between Bratislava and Budapest. 

The water quaiity of the side branches difiers from that o f  the main Danube channel duc 
the lower velocities and periods and pIaces 4 t h  stagnant water. This negative trend has 
becn observed with high pH, high organic matter and iow oxygen contents. 

Ground water regime is tu large extent determinai by the pemieability of the main fiver 
channe1 and the variations in river water ievei. Between Bratislava and Kommo IO - 20 
m3is of water infiltrates on Slovakian side and 8 - 9 m'is on the Hungarian side. Due 10 a 
very large penneability of aquifer, the ground water flow velmities are very high ( i  - 3 
mlday). The depth of ground water shows a trend of dectease around 2 m ncar Bratislava 
to about zero at Komarno in the last 30 years. This decrease is due to erosion of the river 
bed. An imponant feature is the large ground water level fluctuation. 

The ground watei puaIiîy in the area dominated by the infiltration from f he Danube is 
generally in n goad statt. The quaIity sbstracted from the weIIs located dose tu the Danube 
is generally excellent. For the areas furthw away from rive, whwe the ground water 
infiltrated partly in agricultural and industrial areas, there are some problems with ground 
water pollution. 

The ongohg pre-dam trend with lowering of the Danube water level, changes in the 
character of the f l d  peaks, endikements, cutring off the side branches upstream and 
funi fication of the main channe1 hns stressed the biotic comrnunities substantiaiiy during 
the iast decades. As a resrilt of past ground water demase, some areas of soft alIuviaI 
forests have btw turned into hard aIIuviaI forest. The latter was ofien cultivatd with popIar 
and white willow. Furthemore it was estimated that approximately 220 ha of the originaily 
more than 2000 ha are not alluvial forest any longer. Io addition, forestry has repiaced many 
natural forests by plantations, where aliw, introduced cultivars of poplar have been used. 
Due ta mthtopagene effeccts the stnrcture and dynamics was considerably disturbed and 
made the invasion of Solidago, Aster and Impatiens species possibIe. 

Compared to othw reaches of the Danube human impacts hsve untii now not been as large as 
elsewhere. As the original type of a1IuviaI forest almost compietdy disappeared from 
Europe, the significance of Szigetkoz 60m the point of view of conserving Europe's natural 
heritage is of outstanding importance. Similar situation is on the Slovak side in inundation 
between Dobrohost and Pakovicovo. 

Howevcr, partly due tu the decreaîe in ground water tables during the part decadcs it bas 
been necessary to make artificid irrigation for the a@cuIture. However, mificial irrigation 
bas its disadvaniage~ as compared tu the naturai situation, because the downward water flux 
causes a considerable leakage of nitrata and chernicals used in agricuIiure. 

Negative influence of ground water denease can be still seen in areas close to Bratislava. 



Imrnediate Impacts of Darnrninp the Danube 

AAer the closure of the Danube, the major part of discharge has beeo diverted to hydropower 
station. The reduced discharges have led to significant decrease in river water tables, 2 . 3 
meters according to Hungarian measurements. Most of the river arms had no fiows at the 
time just belote the closure of the Danube due to low flow season. However, many of them 
aie open at their downstream coonections tu the main river and had therefore stagnant watcr 
due to backwater tfcects. In all cases rhe water levels of ~ h e  n ~ e r  ams has been negativel~ 
affected. 

The discharge in the Mosoni Danube in Rungary has increased. 

The following three factors have had some immediate impacts on ground water regime: 
increase in ground water levels in areas near the reservoir, positive effect 
decrease of ground waier Ievds in areas near the river downstrearn the clusure, negatîve 
effec~ 
higher discharge and warer IeveIs in rhe Mosoni Danube and increase in grouad water 
IeveIs in ntarby areas, positive effect. 

Tbese effects are spreading to larger areas with time, and in some areas are supenmposed 
and to some degree counterbalancing each otber. This is the case in upper part of Szigetkiiz 
downstream from Rajka. In some villages in dug weUs of Iiolited deptti (Iess than 2 ni beIow 
ground warer level) the drop in ground water IeveI resuhed in dryiag out of some weIls. In 
areas where the ground water abstraction is dune from deeper wels, incIuding the bank 
fiIrration schema, na immdiate effecb on groilnd water availabiIity have cccuned- 

Analyses of ground water quality have not indicated so far any impact. 

Closure of the Danube ha influenced the Danube seriously. There is reduction of dischargc 
for a reach of about 40 km to an extreme Iow Ievel. This causes a huge immediate darnage 
to alI. water organisms, especiaIIy thosc Iiving in the side branches. If the siruarion wil1 
continue untiI the beginning of the vegetation perid, most of the fartna and îlora depending 
on f l d p l a i n  ecosystern condition wiII be heavily damaged and may have resulted in the Ioss 
of essential portions of populations and thus in reduction of genetic diversity and thus 
adaptability. C o  lower the immediate effects, some measures are in progress, e.g. putting the 
discharge into river branches and iucreasing the water level in the Danube.) 

Upstream the dam the river changes tu an imporrnded Iake with signifrcantIy srnaller flow 
velwities. Thus, the river sys?em wiII change on this reach its character, there wiII be 10~s 
of reophil organisms. 

Constniction of dam iniempted migration of fish and many species of water insects, so tbey 
cannot reach their reprduction zones upstream. ; 

Hydrologicai conditions for agriculture and farestry have cha~ged (mostly aeutrai and 
positive changes). 

The new channel and I& represent an fmprovement of the navigation. On the Danube 
downstream the dosure, navigation except srnail vessels bas becorne impossible. Thu  
Hungary has lost 40 km of intemational navigation route. 



Variant C creatd changes in landscape character upstream the dam as well as downstream. 
As a substitute the lake (through-flowing reservoir) has been crcatcd as a ncw elcmcnt in 
the landscape. 

2.2.3. Possible Rerncdial Measures Propused by Working Group 

The conrtnictioo of Vanant C causes large impact on the environment. Working C& 
describes a list of possible measures ranging from substantial changes of Variant C to small 
additional measures. 

Division of this cbapter is generaIIy divided in the area of reservoir a d  the area 
downstream fruxn reservair. Some utber pussibk nimeures esare mention4 in addition. 

Restoration the Floodplain inside of Reservoir Area 

Between tbe left and right side dikes f l d p l a i n  ecosystems could be restored to a pre-dam 
conditions tu a great exrenl between Brarisiava and Raj ka, by removing the closure of the 
Danube. In addition, suitable measures can be taken tu aIIow navigarion rhrough the 
navigation canal and to stop the erosion in 8 e  Danube, This statement is according to the 
London Agreed Minutes with the procIamation of 95 */o of discharge into the originaI rivcr 
bed. Technicaiiy it is not possible to remove cIosure and to aIIow navigation through thc 
navigation canal. For division of water is always necessary some stmcture on the Danube 
and it is necessary to rise water level at the entrance of the navigation canal at least to 
128.5 m al. 

RemediaI Measures for Floodplain downst ream Reservoir 

It bas to be the aim to restore the dynamics of water and substrate to the conditions 
sirnitar the natural conditions. This implies the splitting of the Danube discharge to 
navigation canal and the Danube. This can be done by managing discharge that way, that 
rhe iypicaI warer Ievel hydrograph with fld periods and yerids with low water level is 
achievd. In the report it îs addd thar this can be achievd perhaps in rhe average at a 
sIight Ievef. Using al1 management posçibilities it is possible to achieve better conditions, or 
conditions sirniIm n d  on$ ta the predam conditions, but conditions few decadeç before 
predam conditions. Management tools are: 

division of  discharge 
undemater wcirs or other srnaIl structures 
management of intake structures by Dobrohost and at DunakiIiti 
measures inside of inundation 
inttrconnection the Danube and river branch systern. 

There exists a technical help for starting natural processes. During the iasr decades the 
channel system (the Danube and river branches) was changed to a quite unnatural stage. The 
Danube discharge nearly as high as in the pre-dam conditions would not be sumcient to 
improve the eculogienl situation compmnd tu October 1992. Measures could be taken to 
rtducc river soie crusion and ro stort natural procesnes. 



Shaiiow underwatcr weirs in rhe main chanael situared in front of river branches co~ld  
increastse the watm IeveI and ensure that the ground waier table u.il1 aot be lowered. 

Removing the thresholds between the main channel and the side branches will then enable 
splitting up the discharge so that the flow velocity and the puIling power will reduce. 

Removing the fodifications from the banks of the main Channel wiII a h w  the river 10 

saturate its bed Ioad defitiency by lateral erosion. 

AI1 these measures together will initiate natural processes that guarantee a suncicnt 
ground water recharge, a high diversity of ecosystems and a reducticin of river sole erosion. 

These statements of the Working Group are very important. The Working Gruup sees in the 
Iateral erosion positive influence in o p p i t e  tu rbe Huugarian specialists. They includd 
negative effect rhat some paraIIel training stmaures and 0 t h  river rraining workç have siid 
into Danube, The Working Group txpIicitly expresses that the Danube discharge nearly as 
high as in the predam conditions (this means the well h o w n  95 %) would not be suficient 
to improve the ecological situation in cornparison to October 1992. In Executive Summary 
page iv is dearly stated that "In the past, the measures taken for the navigation 
constrained the possibilities for the development of the Danube and the floodplain arca. 
Assuming the navigation wiH no longer use the main river over a Iength of 40 km a rrniquc 
situation has arisen. Supporttd by technical rneasurts the river and the CIoodpIain can 
develop more naturaIIy". 

If ihe priorities will be not given to starting naturaI processes, but rather to guarantee 
suficient ground water levels and/or continuous water supply to side branches (the well 
known 95 %), technical suppIy method as small inlets/outlets couid be pointed out. 

To avoîd the bed erosion duwnstrearn the dam, dredged grave1 from the reservoir can be 
added. After completion of Phase 2, the spiIIway weir cari heIp to manage 
ermionlsedimenratiun problems. 

To reduce river soIe erosion it is  possibIe to build bcIts of concrete and fortify river bcd in 
reaches, where sole erosioo is observed. 

U t h a  remdia1 masures are mentiunexi as: 
fish passes 
shape measures in mervoir 
optimizing f l d p l a i a  habitats 
prevention of uegative impacts on infiltration of water in aquifer. 

At some places the mention& measures have been reaIized. There are rhe sbape measures 
by Cunuvu and Rusovcet bydraulic nntnures in rrsavoir, velocity ensure in raavoir, 

i discharge from power canal into inundation, some fish passes and the others. 



2.2.4. Various Water Management Scenarios 

Summary of impacts for different scenarios is included in Appendix I of the Working Group 
Report. 

Scenario A: 95 % of average discharge tu the Danube 
Scenario B: Main pan UT water tu Gabcikovo 
Scenario C: According to water levels and discbarges planoed by the SIovak Cammission for 

Environment 
Scenario D: Danube redirected to the former bd 
Scenario E: Step by step solution 

Scenario A means thar 95 % of water should flow into the Danube and some warer into 
power canal for oavigatiou. 

Scenario D means predam condition and progress of predam development. This scenario is 
long-tem negative and is taken as the basis for cornparison of other scenarios, therefore al1 
items in Appendix I for Scenario D have value of zero. 

Sctnario B means scenwio without remdia1 measutes and with minimal discharge into 
Danube, 

ScenarIo C means scenario with remedy measures and ensure of water IeveIs anaIome tu 
discharges presented by the Slovak Commission for Environmeot. 

Scenario E is step by step solution proposed by CEC experts. 

It is intereting ru compare p h e s  and minuses in the Table in Appendix 1, It seams, tbat rhe 
best soIution is the Variant C with Scenario Ç. (Scenario D is not using the Variant C and 
Scenarîo A is using the Variant C only for navigation and not for hydropower prduction.) 

From the Table in Appendix 1 of the Working Group Report it can be read that from 
Scenario C it is expected progressive changes in water level developments, regime of 
fluctuation similar to predam conditions, lowering of water velocities in the Danube, proper 
deveiopment of f i d p l a i n  dy-namics, positive impact on the Mosoni Danube, positive impact 
on sedimwtation in Bratislava (stopping the erosion and starting the sedimentation), negative 
effect of sedimentation in reservair (fine sediments), progressive better situation by 
Palkovicovo (Sap), unknown changes of water quality in resewoir, but prohably beiîer in tbe 
Danube, generaIIy progressive better ground water regime n e r  reservoir, within fIOOdpIain 
and on area behiod f l d p l a i n ,  no changes in ground water quality, better condition for 
agriculture near reservoir and no changes downstream and for f l d p l a i n  forestry, improving 
navigation in navigation canal, reduction of navigation in the Danube (for small vessels), 
prduction of hydropower. 

It is intercsting to compare this impacr assessrnent with rai situation. Gruund water regime 
has impruvcd al1 UV= the area on the SIuvak side. On Hungaian territory hss improvd 
close to the Mosoni Danube and under the Cuaovo and Rajka. Negative impacts are tu be 
seen in inundation. This is because the intake structure in Dunakiliti on Hungarian territory 
has not been put into operation and because small undmater weirs bave oot been 
constructed. Ground water quality is generally without changes, with slightly improvement at 

. I 



water work Rusavce - Ostrovne Luckj. There is improvement by water siipply of Maly 
Danube a ~ d  imgation canals and geoeral impiovemeats for @culture and fmst ry ,  
especially downs~ream from Braislava. Surface waier quality is still not evaluated, but tbere 
are no significant changes. Effect of sedimentation is still not measurable. Erosion under 
Bratislava has stopped. There i s  improvement by navigation and by entrance into the 
Bratislava harbor. Some other aspects are just under evaluation and an additional monitoring 
supportecl by CEC is before starting. 

The whole report is influenced by the London Agreed Minutes. In spite of this, in the whole 
report there is no once used the word "catastrophe" or "ecological catastrophe". In the 
opposite, there is stated long-term negative development of the area from various points of 
view, there i s  defined the predarn situation in inundation area and rhe river branches. Tbere 
is description of various scenarios, infiuenced mainIy by London Agreed Minutes, with the 
more or Iess proper and realistic evaiuation in Appendix I. This part of report was signai by 
al1 rnernbers of Working Group including Hungarian and CzechosIavak experrs. - 

In Chapter 9 in the report [BI there is recommendation of the CEC group of experts. This 
recommendation is noc signai by Hungariau and Czechoslovak experts. Czechoslovak expert 
denied to sign the recommendation because of using the London Agreed Minutes as a basis 
for water management and not mentioning the treaty on constntaion and operation of 
Gabcikovo - Nagyrnaros water works. Except this, accordiag to the situation of the Iocation, 
the Czecboslovak side was aware on not realistic lechicai possibiiities tu fuIfiII rbis 
proposal. Because of deaying of Hungarian side tu reaIize undenvater weirs and not signing 
the recommendation, we were aware of possibility of repetition of the "case story" of 
London by confinnation of putting 95 % of water in the former river bed. This rneans that 
the first phase, Sce~ario A, wouId be prolonged by not constmcting underwater weirs 
probably into infinity as a status quo for the International Court of Justice. 

The evaIuatiun of this report was the meeting berween the CSFR, Htlngary and EC on 
Gabcikovo - Nagymaros Projecr held iin the Brussels on 27 November 1992. AII participants 
agreed that the Working Group of independent experts @loveniber 9 - 23, 1992) bas prepared 
the report of high quality (see A g r d  Minutes of the meeting given in Appendix). In the 
Agreed Minutes there is no remark on maintaining of 95 % of discharge into the old 
Danube, there is no requirement to stop the work and no definition of catastrophe is used. 
The result of the meeting was the proposal to submit the dispute ta the International Coufl of 
Justice. 

2.3. FIELD ITiISPECTION AT THE GABCIKOVO CONSTRUCTION SITE 
(May 24, 1993) 

in order to provide an update of the situation, described in the working group report of 
November 23, 1992 [BI, a field inspection was c&ed out accmding îo the scupe of work in 
the Tenns of References of the Commission of the European Community, as fuliows: 
1. Desmbe rhe ongoing conîuucrion activitie (scope and tirne rchedule) in the region and 

m a s  preiimiaq the aim and objectives of these aciivit ia in lems of protection of the 
eaviroumeataI and ecoiogicai raources. 





P r e l i m i n ~  asessrnent of the environmental and ecologicai consequences of the devialion 
the Danube since Ocruber 1992 have been done. 

i 
2 - 4 - W O R m C  CROUP OF MONITORING AND WATER MANACEMENT EXPERTS 

FOR THE GABCIKOVO SYSTEM OF LOCKS (Septtmbcr 8,1993 - Dtrember 1, 
1993) 

Basai on negoiiation among EC representatiw and the State secretary of the Hungary 
Republic and the Slovak RepubIic, "Establishment of a Group of Monitoring and Wata 
Management Experts for the Gabcikovo System of Locks" had been realized on 26 ~ u ~ ~ t  
1993. The goal of the establishment of this Group of Experts is expressed in the 
Communiqué frorn the First Meeting held on 8 - 9 Sepiember 1993 in Bratislava (see in 
Appendix). 

The Working Grotip was composed of the foIIowing five experts: 

I CEC: ' Prof. Jobann Schreiner lprimus inter pares), Director, Norddeutsche 
Naturschutzakademie, Germany 

Mt. Jan M. van Geest, Director, DHV Environment and Infiastmcture, The 
! Net herlands 

Mr. Jens Christian Refsgaard, Cbief Hydrologist, Danish Hydraulic Institute, 
Denmark 

l 
Siovakia: Prof. Dr. Igor Mucha, FacuIty of Natural Science, Comenius University, 

Bralislava 

H u n g q :  Prof. Dr, Gabor Vida, Head of Department of Genetics, EGtvü~ La University, 
Budapest 

The Group of Experts submitted two reports: 

+ Commissiou of the European Communities, RepubIic of Hungary, SIovak RepubIic- 
Working Grmp of Monitoring and Water Management Experts for Gabcikovo Sysrem of 
L x h ,  DATA REPORT - Assessmen t of Impacts of Ga bcikovo Project and 
Recommendations for Strcagthcning of Monitoring System, Budapest, November 2, 

! 1993. 
# 

! e Commission of ibe European Communities, Republic of Hungary. Slovak Republic. 
Working Gmup of Monitoring and Watet Management E x p ~ t s  for Gabcîkovo Syslem of 
Lxks. REPORT ON TEMPORARY WATER M A C E M E N T  R E c I ~ ~ E ,  Bratislava? 
Derember 1, 1993. 

! In Appendix D of the second report in separste volume is the "Scenario submitted by the 
! S lovak Expert" entitled: REPORT ON TEMPORARY WATER MANAGEMENT 
I M G I ~  INDEPENDENT SCENARIO, elabonited by Uoiv. Prof. Igor Mucha on behalf 
1 of SIovak Repubiic, Bratislava, November 28, 1993. 

1 
i 2 9 6  
I 



2.4.1. Review of the Main Impact Assessmcnt 

"In the past, the measures taken for the navigation constrained the possibilities for the 
deveiopment of the Danube and the tludpiain area. Asçurning the navigation wiI1 no longer 
use the main river over a lengtti of 40 km a unique situation bas arisen. Supportai by 
technical m e s u r a  Ibe river and the f l d p l a i o  can deveiop more naturally" (reporr [Bl, p. 
iv). This unique situation d m  oot exisr on any ottier Danubian hydropoww wurk, because 
the Danube was "canalized" by fortified banks in al1 other hydropower constmction sites. 

"EvidentIy, t h e  is no signficant long term trend in fht Danube discharge" (report [E 1, p. 
5 )  g Bratislava for the Iaçt 40 years. "HistoricaI discharge data from the Little Danube show 
a clear decreasing trcnd from the mid 1970's to 1992. This iç a result of a general decreaçe 
in Danube water level at Bratislava" (report [El, p. 5). "At Mosoni Danube historical 
discharge data exist from the mid 1980's onwards" (report [El, p. 5). Data are not included in 
Data Report (report [El). According to our knowledge, discharge liom the rnid 1980's 
onwards at Rajka had been only occasionaI during high discharge in Danube, 

Due IO putting Gabcikovo hydropower station inru the operation "in the OId Danube the 
discharge has in 1993 been reduccd to in average about 400 m3/3 corrcsponding to nbout 20 
% as compared to the pre-dam conditions" (report [El, p. i). This discharge is higher than 
originaliy projected discharge (50 m31s) according to the Treaty 1977. This means that only 
72.5 % from discharge in Bratislava was used for hydropower prduction (report [El, p. 91, 
which is Iess than on other hydropower planis on the river Danube and the river Rbine. "As 
an effect of the projecl the discharges in the Little Danube and the Mosonf Danube havr: 
been hcrensed by IO - 20 m31& so that Mosoni Danube now permanen tly carries 
discharge" (report [El, p. 55). 

Su dace Water Levei 

"EvidentIy, there is a significanf Iy decreasing long term trend in tht. Danube water Icvels at 
Bratislava of about 1.5 m for the Iast 40 years" (report !El, p. 14). This trend is clear from 
Bratislava untiI Ilunaremete. 

"At Bratislava the water levels during low flow pends have increased by 1 - 2 m as 
compared to predam conditions, i.e. to a level corresponding to the situation 40 years ago" 
(report fE], p. ii). This bas solved the problems with river bed erosion at Bratislava and has 
ensurd rhe ship entrance into the Bratislava harbor during the whoIe year around, This has 
ensurd the higher discharge ioto tbs Little Danube and the permanent disshargs of 20 m'k 
into the Mosoni Danube on Hungarian tenitory 

"In the upstream part of the OId Danube the 1993 water levels have been reduced by 2 - 4 m 
as compared to predam conditions, and have thus reached a level 2 m below the lowest 
ever recorded values" (repoit [El, p. ii). "Scenario 3 consists in constmction of some 
undmater weirs for increasing the water fevel in the 01d Danube and for enabling 
interconnection between the main river and the branch system. Coristrrrctiun of undemater 
weirs ir possible along with any discharge regirne" (repon [Gj, p. 48). "In addition, the 



characteristic natlrral dynamics of the waler ievei nuctuafion have been changed (rduced) 
signifiant iy" (report [El, p. ii). "This could be influeiiced by impiemenlat ion of improved 
operational rula for day-today water management" (repofl [G], p. 37). 

Surface Water OualiW 

"Due tu high oxygen content, iow organic carboa contents and vcry small quantilies of fine 
grain& sediments the surface water guaIity is generaily weii suited for river bank 
infilf ration, wbich i s  the major source of water supply along the Danube between Bratislava 
and Budapest. With exception of November - December 1992, when sudden changes of 
regime and a high flood event occurred, no sigpificant changes in surface water quaIity 
parameters as compared to pre-dam conditions can be detected alter damming the 
Danube" (report [El, p. 23). 

Inundation Area 

"The water quality oE the side branches differs from that of the main Danube channel due to 
the mucb Iowa velrxity and periods and places with stagnant water. In dryer years a 
negative trend bas been observed with high pH, high arganic matter and Iow oxygen 
contents" (report [El, p. 23). "Unf il about 30 years sgo thc side branches carried a 
substnntial part of the total discharge. In the foIIowing years the cunnection between the 
river branches and the main r iva  were cIosed in order tu ensure bigh water depths for 
navigation. This resuited in a predam situation witb total lack of connection about half the 
year and full connection only about 20 days per year" (report [G] ,  p. 17). 'The predam 
situation on the Hungarian side was similar to the predam situation on the SIovak side" 
(report [G], p. 19). 

In orda ?O remedy situation after damming the Danube and the processes described above, 
"SIovakia has implemented a project with the foIIowing key elements: 

Intake of water at an iutake stnrdure in the powm canal, at Dobrohost. Through a new 
canal tbis water is diverted into one of the river branches. 
Construction of a number of hydraulic stnictures in the side channels." 

Using this "it is possible to replarc the inipke of arater fram O to 140 m3/s @34 m31r wheo 
the structure is compIeted)" (report [G]% p. 17)- (see report [G], p- I7 for detaih). "The 
system was taken iato operation at the end of ApriI 1993, and the discharge has since then 
varied between IO and 70 m'ls" (report [G], p. 17). 

"According to the experience from supplying dischs rge to the Slovakisn branches afier 
May 1993, 70 m'ls was apparently sufficient to ciean the river bottom from mud at so many 
pIaces that a very significant infiltration tu the ground wattr systtm startefi. 
ConespoudingIy, such condition wiII be sufficicd for biocenosis" (report [G], p. 27). As a 
resuIt of the contiouoirs discharge the water qtraIity in side branches has i m p r o d .  

"As a result of river regutatioo during the past 30 y e m  merely a limited number of side 
branches succeedd in presewing virtual connection witti Danube. Thus the predam 
condition Hungarian side was similar to the predam situation ou the SIovak side. AAer 
damming the Danube the connection between the Danube and the side channe19 disappeard" 



(repon [G], p. 19). "The water sttpply to the branch system on the Hungarian side presenrly 
cornes from tbe outler stnicture at Cunovo reservoir (22 m'ls) and the right çide sepage 
canal (3 m31s)". The origioally projecied and ready made ourlet stmcture at Dunakiliti is not 
used for water supply. "Unlike on the Stovak side the velocities have not been high enough 
to remove the fine bed material ..." (report [G], p. 2 1) because of not suficieut water supply. 
Thus, the higher discharge of the branch system on the Hungarian side couid improve the 
state to the better level as before the damming the Danube. 

Sediment Transport and Sedimen tafionlEroston 

'The main channe1 has been significantly lowered due tu esosion caused by a cornbinatioa of 
severai man made factors" (report [El, p. 24). "In sume places the river bed has been 
Iowerd more than two meters since the 196Vs, Ieading ro iower gound water levgls. 
occasionai drying out of river brancha and I«s flushing of mon &er branches" (ieiorr [El, 
p. 25). 

"Most of the transported material of the river has already settled upstream in the res-.oirti 
(report [El, p. 25). "For quantitative analysis few data exist enabiing some tentative but no 
finn cond6ions regarding the impacts due to the Gabcikovo Project". "No major net erosion 
and sedimentation in the Old Danube" will mcur. "Duriag some events sedimentation of 
fine material will take place. This fine material may be washed away during flod events" 
(report [G], p. 30, scenario - continuation of the present situation). 

Because of m a u r e s  realized on Slovakian territwy 'The river bed in the main branches on 
the SIovaEdan ddt will continue to be free from mud, so that go& infiltration conditions 
exist" (repart [G], p. 30). 

"The river bed in the main branches on the Aungarian sidc will continut to be dogged with 
fine rnaferiaYrnud and prevent signifrcant infihratiuu & the ground water sys~em" (report 
[G], p. 31) untiI sirniiar rneasures (as on the Slovak side) wiii not be realizd. Such measures 
have been originally projected. 

Ground Water Level 

The trend over the past 30 years points out that "the grouod water levels have decresed 
ranging fium about 2 meters around Bratislava to about zero at Komarno. This decrease is 
due tu erosion of the river b e d  (repoit [Ej, p. 28). 

"From the most recent map it is noticed that the gruund water IeveIs on au the SIovakian 
territory hnve increased or hnve not bten sffected. The fncrease hnve mainIy occurred in 
the upstrenm area dose tu the restrvoir, Le in the a r a  whfeh hns bten most ntg~tivtiy 
aiitcted by the long term trend of dtcreasing ground water Itveb" (report' [El, p. 34}* "It 
appears that the ground wata levels in Hungprl have aloo increased close to the reswoir. 
In the middle of Szigetkoz between Dunakiliti and Amanyraro tbe ground water Ievets have 
decreased in meas close to the Danube" (report [El, p. 34). 

Neverthelas in our opinion, the Monitoring and Data Report proved sufficiently that the 
ground water level on the Hungarîan tenitory can be still improved to the berter . . level as 





"The international navigation through the ship Iocks ai Gabcikovo h a  functioned siace its 
opening on 9 November 1992" (report (El, p. 5 5 ) .  This is surely an improvement of 
navigation and a positive impact from the point of view of development in the inundation 
area, decreasing the fuel consumption and exhales. 

2.4.2, Review of the Scenarios 

In the REPORT ON TEMPORARY WATER MANAGEMENT R E G I F  CG] five scenarios 
with diffaeut characteristics oa discharge regme and remdial measures have been 
elaboral&. AI1 the five discharge regima are dwamic and characterized by the be1ow 
average values. The five scenarios and their must important impacts can be summarized as 
follows: 

Scenario O: November 1993 Situation 
* Old Danube: 400 m'fs 
* Slovakian side branches: 40 m3/s 
* Hrrngarian side branches: 10 m3/s 

The key impacts are as also described in rhe Data Report: 
* The environmental conditions on the Hungarian inundation area are bad due to Iack of 

water. 
* The Iïow veIocities and water levels in the OId Danube are tm low for providing suitable 

living conditions for typical fIora and fauna. 
The lack of connections between the main channel and the side branches prevents 
migration of wetland species. 

Scenario 1: Increased Water Supplv to the H u n ~ a r i ~ n  Side Bmnches 
* Old Danube: 400 m3/s 

SIovakian side branches: 50 m3is 
* Hungarian side branck: 50 m31s 

I - 3 f l d s  of more than 3500 m31s are expecred tu x c u r  each year in the OId Danube. 

The key impacts as compared to Sceriariu O are: 
* Improvenients of tbe environmenta1 conditions for the Hungarian inundarion area. 

Scenario 2: Increased Discharpe in Main River and in Hunearian Side Bmnches 
Old Danube: 800 m'/s 
Slovakian side branches: 50 m3/s 

* Hungarian side branches: 50 m3/s 
1 - 3 f l d s  of more than 3500 m3& are expected io occur every year in the Old Danube. 

The key impacts as compared tu Scenario 1 are: 
Improvements d the main river environment tu a level where specier rquinng higher 
fIow v e I e t i s  (e.g, fish) have suitable living conditions. 



Sccnario 3: Construction of some Undcnvatcr Weirs 
Scenario 3 is basirally idenlicaI tu Scenario 2 excepl fur casrnictian of a nurnbet of 
u~derwater weirs. 

Tbe key impacts as cumpared tu Sceaario 2 are: 
* The connections between the main channe1 and the side branches on buth sides are 

maintained or even improved as compared to predam conditions. 
For discharge not exceeding 1000 m3/s the Row veiocities in tbe Old Danube are not 
sufficient for rnaintaining the typical flora and fauna. 

Scenario 4: Full Capacitv of Variant C Structures Uscd -for Water SUPP~V of the Main 
River and the Branches 
In Scenario 4 as much water as technically possible will be divertsd into the Old Danube and 
the side chmaeIs. Howevtr, this wiII rechnically not be possibIe uotil after the summer of 
1 996. 

2.4.3. Review of somt Recornmendations and Assumptions 

"None of the described scenarios can be recommended without modifications. Therefore the 
three EC members of the Working Group will recommend a combbation of eIernents rrom 
different Scenarios". "In addition to the environmental aspects also economical aspects 
should be considered" (p. iii). 

"Scenario 3 consists in constniction of sume undemater weirs for inaeasing the water IeveI 
in tbe Old Danube and for enabIing interconnection betweeh the main river and the branrh 
system. Construction of undemater weim is possfbIe dong with riny dischnrge regimt" Cp. 
48). "Water IeveI fluctualion couId be infiriencd by impkmentatiw of improved operational 
rules for day-to-day water management" @. 375. "A discharge of 3500 dis rwice per year 
wiII be enough tu cIean tbe river bed suffrciently fur fine materia1 deposited duriag Iow 
discharge conditioos and ro spread ibis material in the whole inundation area" (p. 25). 

"To provide sumcient living conditions for typical fish species living in the Danube under 
predam conditions a pattern of different flow velocitia in the river bed is necessary. Flow 
veIocities near the river bottom of at ieast 0.6 m / s  must occur at severat places al1 over the 
year" (p. 26). This is according to the study in the Austrian part of Danube, Quotation from 
the mentioned study (G. Zauner, 1991, Vmgleicbende Untersucbungen mr EkoIogie der drei 
Donauperciden Schratzer, ZingeI und Streber in gestauren und ungestauten Donauabschninen, 
Dipiomarbeit, Universi181 fiir BdenkuItur, Wien). "Unter 35 rmfs  (7 cm Pber Gmnd) konnte 
kein tinziger Strebw aachgewiesen werden. über 65 cmls Iiess sich wiedwurn kein Streber 
mehr nachweisen". 

In the inundation areas "a variation of the water level within 2 m will be enough to ensure 
the dynamic character including the tlooding according to the pattern in predam conditions" 
(p. 26). "Until about 30 years ago, the side branches carried a substantial part of the total 
discharge" (p. I7 . At the Slovak side "it is possible to regulate the intake of water from O to 1 at present 140 m /s" (p. 17), which i s  ensuring the nec- variation of the water level. 
This "according to the expenence from supplying discharges to the Slovakian branches afitr 
May 1993, 70 m'is coriaponding tu a typi-1 flow velocity in the main side channelr of O- 1 
- 0.3 mfs (cross-sectional average valus) was apparently saffrcient to c lan  th? river bottom 



from mud at so many places thai a very significant infiltration to ground water system 
started" (p. 27). This is  much better than in the predam conditions. 

"Tu ensure ecologicaI cuodirions which are as go& as pre-dam condirions migration of 
wetland species between the main river and the side branches stiould be possible aII over 
year in borh directions. Migrariun can be made possibIe either thruugh fish passes or through 
direct flows between the main river and the side branches during some perids" Cp. 28). 



3. COMMENTS TU THE W F  STATEMENTS O N  THE EXPERTS' 
REPORTS 

Note: the text wntten in iialic is the quotation frsm the WWF paper 
"A New Solution for the Danube" 151. 

a+&** 
I~froducrioir 

WWF iias been ocriveiy eng~ged in the Gabcikovo cuse since i 986. Severai experts reporred 
on rlre mosr imporfont aspects of Gabcikovo. In January 1993, WWF submitted a joiiit NGO 
paper to ille EC recommeriding much needed srudies necessaty io gel a compreliensive 
O vervie w O/ the beneji rs and negalive impacts u f the hydroengineering project on ecology, ille 
economy. national/infernafionuZ law and on the social sifuation oJrhe people aflecred. 

The firçt CzechosIovak attempt to involve the EC and Hungarian experts into ibe 
optimization of water regime dates back to September 6, 1990 when the Czechuslovak 
plenipotentiary for constntction and operation of the hydropower system Gabcikovo - 
Nagymaros submitted this proposa1 during negotiations with bis Hungarian coleague. On 26 
October 1990, the plenipotentiary sent a drafi agreement on joint Czecboslovak and 
Hungarian CO-operation on the EC program (see Appendix). Czechoslovakia has 
never received positive answer. The above mentioued EC P M  program erititled 
"Danribian LowIand - Ground Watm MdeI:  Surface Waler and Ground Warer MdeI of 
Danubian LowIand between BratisIava and Komarno; EcologicaI MmfeI of Water Resources 
and Management" has been subsequentiy carried OUI only on the territory of SIovakia 12, 31. 
Dr. EmiI Diester from the WWF was iovitd tu the workshop at tbe beginning of ~h i s  
PRARE project, invitation was not accepted. 

Working Group of Independent Experts [BI recommended "studies, monitoring and modeling 
as a basis for water management in 1993 and for the long tenn". Monitoring of the effects af 
the conditions after the c l m e  of the Danube by Crinovo has beea carrid out by the SIovak 
Center of Monitoring at the SIovak HydrometeoroIogicaI Instirutt according to rhe original 
inrernationai Treaty from 1977 141 and to the Iater proposais and projects of monitoring. 

+ilr+iF+ 
Tlie goal of rhe W F  paper "A NEW SOLüTION FOR THE DANUBE" is: 

to give an independent, scientijîcally based review on the presed sifuafiotr ilr rfte Datzirbe 
region aflecfed 6.y Gabcibvo 
ru crifical& comment on the Reports offlre EC Missi011 und 
to give rec~mmendafionr for tlie future managemenr rlre river. 

l 
WWF, having I~igh cornpetence on the Danube and in ~i te  Gabcihvo isstre, coiisiders if ns irs 
responsibilip to produce this independent sialement. 

Today, circa 8,000 hectares of ik terconnecred, mostiy very valu able floodpiaiti biotopes ut id 
the second iargesf driirking waier reseryuir in Eurupefur IO 5 mifiion people con sril! 



be saved This makes this stretch of river between Bratislava and Gyor unique al Centrat 
and West European scaIe and an ecological pn'oriry area  

Ir is the objective of our recomrnetldutioi~s ro p r m r  the continu ed, lofa1 destruction of 
th is werfand afid to deveiop u l o n g - r e m ,  ecofogicoify sound sofuriair for rl~e Danube. 

Our aim is to disctiss-this WWF paper, its compelence in the Gabcikovo issue and tu cfarifY 
the WWF accusation of the Slovak Republic. The titles of the followiog cbapters are 
identical with the WWF paper chapters. 

*&**+ 
Brief Rev i~w of the recent Gabcikovo "history" 

FolIowing WWF's in fernarional h w  srudy {3), presenr~d in Brarisiava on 20 Ociober 1992. 
this "Variant C" is illegal because it  violates ~ h e  international principles of good 
rieiglt bourliness and oJ equirable utilization oJ shared resources. A lso. Variaiif C viola r es 
seveml boundary agreements and does no{ constitute a legitimate resportse of CSFR or 
SIovakia to an alleged violation of the 1977 Treaty on Gabcikovo - Nagymaros by Hungary. 

WWF is sureIy aware, thaf according tu the "Special Agreement for Submission ta the 
International Court of Justice of iht Difirences Bttween the RepubIic of Hungary and thc 
Slovak Repu blic Concerning the Gabcürovo - Nagymaros Project" in the Article 2 is 
wrinen; 

(1) The Court is requested to decide on the basis of the Treaty and rules and principles of 
general international law, u well as such otber treaties as the Court may 6nd applicable, 
(a) whether the Republic of Hungary was entitled ru suspend and subsequently abandon, rn 

1989, the works on the Na-aros Project and on the part of the Gabcikovo Projecl for 
wbicb the Treaty aitribured responsibility tu the Repubric of Hungary, 

(b) whetber the Czech and Slovak FederaI RepubIic was entitIed tu pruceed, in November 
1991, to the ttprovisional solution" and to put into operation [rom October 1992 tbis 
system, described in the Report of the Working Group of Independent Experts of the 
Commission of the European Communities, The Republic of Hungary and the Czech and 
SIovak Federal Republic dated on 23 November 1992 (Damming up of the Danube at 
river kilometer 1851.7 on Czechoslovak territory and resulting consequences on water 
and navigation course), 

TU rnakr such judgments it beiongs to the International Court of Justice and not to thc 
WWF. This is a clear evidence, t bat WWF and a group of "independen1 scieniisfs" is not 
independent from the point of  dmerencn between the Republic of Hungan and the 
Slovak Repubüc concerning the Gabcikovo - Nsigymaros Projcct. 

+a+*+ 
Am D diversian, rlze ''Ofd*' river bed r&ved on& IO  - 20 % 1200 - 400 m'/sed 4 
wu ter. wliile the "*resr " w u  cotrnrintlousiy diveried inio the furbines of rire Gdcikovo psi'ei- 



plmt. The debarable. one-sided betiefi cornes in rlre fonn of elec~riciv produclion. fi iirvo/ves 
numeruus negorive impact3 on flre l i ydrc~lo~ and ecoIogy of floodp foins as weII as on tfte 
social situation O/ local people. 

Hydropower plants are in al1 countries constnicted that way, that water is diverted into the 
turbines. Gabcikuvo uses circa 70 % of water in average for energy production. Water of the 
Danube is in average used for: 

MaIy Danube 
Musoui Danube 
seepage canais 
seepage into Danube 
Groundwater recharge 
Slovak inundation 
Hungarîan inundation 
shipIocks 
by-pass weir, discharge into the oId Danube 
turbines -electricity production 

30 m31s 
25 
8 

30 
30 
40 
40 (in prepararion) 
30 

400 
I 392 

Long-term average discharge in Bratislava is 2025 m3/s 

The debatable, one sided beaefits corne in t be fum: 
flood protection between Bratislava and Sap, especiaIIy the Hungarian territory 
(compare f i d s  and fld rerritorjf in 1954 and 1965) 
eIectrisity production (10 - 12 o/, of the wtioIe consumption in the Slovakia) 
iess consumption of brown coal, less exhales 
improvement in shipping (certainty of dip during the whole year, time saving, saving of 
energy, improvement of entrance into Bratislava harbor, exclusion of fords and moving 
sandbanks) 
improvement in sgritulture, increase of ground water IeveI, decrease of irrigation needed, 
les impacts upon ground water 
improvement in frirestry, higher gruund water levels, more typical for f l dp i a in  
new recrtation possibilities 
more water for irrigation 
contiauous supply of the Mosoni Danube 
improved supply of the MaIy Danube 
water for the river branches, inundation and the valuable f lodpla in  biotopes, Slovak 
territory 
stopping the erosioo at Bratislava 
decrease of problems of sedimentation downstream Sap 
raving the 40 km long rtrrtch of floodplnin in cornparison with other hydropower stations 
on the Danube 
no village was abolished 
indirectly due to increased revenues 

In repofi [BI rhe EC Worki~g Group coocluded: "In the pnst, the mtasurer taken for the 
navigation constrsind the possibiIitin for the dtvelopment of the Danube and the 
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floodplain area. With the  pas< endikements, especially during the last century the ohginal 
zonation in vegelation towards higher grounds and associated forests <vas largely 'diked' out 
of the system. Assuming that the navigation will no longer use the main rivcr over a lcngfh 
of 40 km, a unique situation has arisen. Initiard by technical rneasures, rhe river and the 
floodplain area can dcveIop more naturaIIy." 

**+++ 
In  ihe win fer of 1993, the SIovak itivestor Company Wsp (Yodohospodarska Vysravba s.p.) 
srnrred ru btliId an artifîcial wnler-iitput mrem fur the remairring parfs of the voJuoble 
ftoodplain -rem in Sfovafia which was abotlr fo rotaffy d y  up. Since, irhe May of 1993, an 
in?{ srmcturr in ihe pwor conai neor fhe viffbge of Dobruhust fios,bpen lmding ca. 30 
rn /sec of Gabcikovo reservoir wnter iitro a large, seealed canai. This firovides a colrslar~i 
Jlling of the interconnecred side-anns which are dissecfed by newly erecred or enIarged 
larerd dikes (crearing 7 "cassettes '7. 

A water-input system for the fimdplain system in SIovakia and similu system on Hiagarian 
side had been planneci much earIier than in winter 1993. WWF probably does not know tbat 
the water input system fur Hungarian fIoodpInin with capacity of up to 200 m3fs i s  aIrcady 
ready and it is a part of the ready made DuaakiIiti weir. At nearIy the same river kilomerer, 
the water input system irom power canal with maximal capacity of 243 m3/s (to çupply the 
Slovak fimiplain) has been build at the same time (together with the construction of power 
canal), it means much eariier than rnwtioned in WWF article. Both water-inputs are parts of 
construction plans. WWF can be sure, that the input system is as large as necessary for 
yielding thîs discharge and canal is seaied onIy near the intake stnrctnre, Remember the 
repoR [Gl, p. 27 "Accurding to the experience from suppIyhg discharge ta the SIovakian 
branches afier Majr I993, 70 m3fo wns appartntly suffitient to chan the river bottom from 
mud a t so many places that a very significan t infdtration to the ground wa ter systcm 
started." And WWF is speaking about sealed canal. Discharge into the river branches on the 
S tovak side is not constant but permanent with variable similar nature discharge and water 
IeveI fluctuation. Discharge and lateral dikes make it possible tu innndate the area, if needed. 
Similar work has been done on the Hungarian tenitory, except the filIfrIIing the river 
branches with water via the ready made water intake structure or prëjjared oiher intake places 
upwards DunakiIiti weir. 

4L**+ 

Due lu ffre onguhg river diversion and tfie drying up of ifs enlire side-am v s f e m ,  ffurrgary 
rtarted at die end of Juiy 1993 a simifar inpur uJ wler f f  O m3/rec coming&om liie Curiovo 
weir) inlu ifs side-am rrysfem. 

I 

It is surely not a similar input of water. Water is taken from the Mosoni Danube which is 
now supplled with permanent discharge in average more than 20 m3/s through the Mosoni 
water-input structure comimcted for ihis purpose at the Cunovo weir. Ready made input 
stmcture in Dunakiii~i weir and openings on the Danube upstream Dunakiliti are not irsed, 11 

means that hdf of the Musuni Danube watw is now u s d  instead of waler frum the Daaube- 



Situation in side-am ryscem in pre-dam conditions can be dercribal as in repUR [El. p- 23 
"...much iower veloeity and pends and places wiih slagnanc water. In dryer years a negative 
trend has been observed ...". 

*+Lit* 
fn A pril 1993, m.  publislied excerpfs from lire Jrsr Slovak gruundwnrer motritarikg dafa 
(26 Ocruber 20 31 Deceder 1992) indicating sume urganic poIIuriun in several groundwoier 
observarian weiIs neor the srorage ide ((7). WIriIe rhis first rnoniioring is foo premature 
giving sound inJomafion about possible changes in the aqui/er, M F ' s  concerned, scienri/ic 
interpretarion contradic~ed the oflcial. very positive interpretation &y Slovak authoriries. 
Afier this, no more comprehensive in forna fion on groundwater monitoring was pu blished or 
available, not even ta ihe exteni needed fur ifle EC exper~s (se citaper Cummenrs A). 

About rhis accusation we wiII discuss later- AI this poiar ir is necessary to stress ttrat the 
SIovak side had prepared for the EC experts al1 required data. 

On the first forma1 meeting on 8 - 9 September 1993 in Bratislava; there was present a 
database specialist, the head of the Center of Monitoring at the Slovak Hydrometeoro~ogical 
Institute and he was ready to grant aay data. On tbis meeting the EC experts had asked "The 
Slovak and Hungarian experts to coilect data and to prtpare the agreed data analysis for 
the respective territuris." The SIovak side prepared aD agreed and required data and except 
this it confirmed the willingness immediateiy to grant any data wbich are in the monitoring 
database and aIso the data conceming the putting the tiydropower plant into operation. 

The situation during the work of Working Group we would Iike to explain by quotations 
from the Data Report [El and from the negoriatiuns on 27 October - 2 Novemtier 1993 
(Minutes in [Elr p. 1) "the Hungarian Data Report was deIayed by a week and did not 
contain aII the data and anaIyses agreed upon." 

In the report on temporary water management regime (report [G],  p. 68 - 69) there is 5 times 
said that "The three.EC experts and the Slovakian expert recommend that data on: 
- surface water levels 
- surface water quality 
- ground waier Ieveb 
- grouad water quaIity 
- flora and fauna 
from the national monitoring networks should be exchsnged. The Hungarian expert in 
theory agrees to exchange al1 relevant environmen tnl data. Further agreement is necessary, 
however, on the detailed elaboration of this after the political decision bas been made on 
which TWMR should be impiemented." This confirrns rhat the Hungariau side consciuusIy 
did nut grad the data to the EC experts. We suppose that the WWF had compared the dara 
grantod by the Hungary and Slovakia. 

We would like to confinn that the Slovak side hm been wtiling to gant  ail data from the 
National Center of Monitoring to the EC experts, Evaluatioo of these data in special repoi7s 
is carried out regularly. 



Except this, the EC experts had to disposal special measuremeurs prepared ln framework of 
program PHARE and they had direct access to these data. 

*++,+ 
New lrnporfanf Facts 

River bed er~sion 
Sbvak sources ojen srare rfmr over the iasr  nu^ IO fhree decades rlre growing river bed 
erosion resu lied in decreasing levels of surfice and groundwater downstreom of Bratislava, 
causing a serious deterioraiion of the wetlands und of the drinking waier supply. H0wever, 
rhe various origins of tkese e m r s  were never, really quantijled. A Slovak sfudy from June 
1991 reveals that the reason for this impact was neither the river regularion memures for 
navigation (excavarirtg 3.5 mil. mJ of g r a d  over 40 years) not fhe cnfching of river 
sedimenrs by rhe Ausrrian and Bavarian hydrudams Iocafed upsrreum fijre regulnr bedlood is 
3-400,000 m3&ear). The renfly oulsianding inferference was the huge grove1 excavaiion nmr 
Bratisiava: in the period of 1976 ro f 989, ca. 50 mil. m.' were expIoifed from rhe river bed. 
Following a WWF esrimalion, this caused ca. two thirds of the defoma~ion and erusiun 
processes rnonitored b a h  up- and downstream. This can be observed up ro Hainburg 
(Austria) and in rhe Joodplains near Gabcikovo. If  also threafened the srabiliiy of ilte 
bridges in Bratislava and Io wered rlre groundwaler table reducing rhe produc f iviy O/ several 
importanr drinking warer weils near BrtttisIova. 

This feods to ihe conciusion thnt the recenl overexpfc1ifation of the gravel resources near 
Brurisfovrr suppotled the 'rurgeirt rteed" {as claimed by Shvak #ver engineers) tu fnhh the 
Gabcikovo pmjcc~. The excuvared grave$ wm ~ s e d  fur ]orge-scaie industrid consiruciions 
in BratisZava and for the building of the Gabcikovo scheme. Withou f this activity, the river 
bed erosion would be a smalI problem today. 

The EC experts in [BI cIeariy exprtssed that "The main channe1 has been signiftcanily 
lowtrtd dut tu erosion by a combination of sevetaI man-made factors: 

dam construction in Austria in the Iast decades rtsuIting in ri sediment (bed-Ioad) 
deficit; 
excavation of grave1 downstream of Bratislava; 
natural erosion due to the very high velocities in the straightened and narrowcd 
navigation channel; 
prevention of bank erosion due to fortification of river banks." 

SIovak study from June 1991 11 1 shows that from 1976 tu 1989 48.3 mil. m' and not c i r a  
50 mil. m3 were expIuited îrum the rîver btd- This excavation happened not near Bratisiava, 
but betweea BratisIava and Sturovo, exact Iy From the r h  1709.024 downstream from 
Sturovo up to rkm 1880.00 at Bratislava. This excavation happened on the nretch of length 
171.0 km. In the section from the place of the damming the Danube near Cunovo 
downstream up to Sap, the excavation from 1976 to 1989 was 3.5 mil. m' of grave], or 
exactly from rkm 186 1.74 (near Ostrovne Lucky) dowristream up to rkm 1806.95 (aear 
Mcdvcdov) the e x c a v a  volume w u  3-74 mil. m' of grave1. Al1 thae data are included in 
the repon subrnined by Siovak side [W. Sinn 1984 the grave1 excava tic^ uparenm from 
Samorin up to Devin had been stoppai, excepl the excavation becruse of navigation 
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(extavatiou of fordsf .  Average volume of excavated bedioad marerial before 1960 was from 
530000 to 730000 ml per year. 

At the beginning of this century, the npanan States thoughi to establish safe navigation 
conditions at low water level. Series of measurm were taken to attempi to achieve this aim: 

Closing of river branches so as Io direct the flow into one main slraightened channe! 
FortEcation of river banks with Stone and concrete works to stop Iareral erosion 
Dredging of grave1 on the river bottom tu prepare navigation route - kinete 
PIacing reguIation dikes (or gropes) tu concentrale rbe flow into the navigation cbannel 
Dredging of moving sand bnnks and fords. 

Several new ford sections appeared in the Bratislava region with low navigation depths and 
extremely narrow shipping chaanels - kinete, e.g. at rkm 1868, 1864, 1862 - 1860. In 
addition, navigation depths in Bratislava's port decreased rapidly. The port, originaily . 
designed Tor navigation depth of 2.5 m was Tor most of the time withour access for Iarger 
vessels. This was an irremediable prablem because funber excavation would progressiveiy 
undermine the d ~ k s '  eutrance thresbolds and walls. 

We wouId Iike ro infum the WWF about a few articles published in PERSPEKTIVEN 16 - 
91, (see Appendix). 

*+a+* 
Drinking wu fer stlpp& 
Ntr meruus i@med sources cunfimed thut, since the srrmmer of 1993. rhe wafer wurks 
(drinking worer weils) ar Samorirr reduced rheir producriun ro nÿo rlrirds. those as Kalitikovo 
stopped ollogeiher. Oflcial sources explain ihis by cloiming a surplus of drinking warer 
production in other weIIs upstream, being posirively aflecred by rlie lrfied groundwater due lo 

the Gabcikovo storage lake. 

However, otlrer waler expers expecfed before ~rhefîlting 5frlre Iak. thar these weils wuuM 
be I I I ~  firsf ru &e porentiaifp agecfed by a changed gr~undworer quaiiry due ro irrjilrration af 
more pflured Danube wrrrer or by enkanced krrkage afoid waste deposits in 11~e area 
fitrrluding from the rejinew Slovnafri. . 

Simple look at the map and in the field will ensure the WWF experts tbat Slovnafl is far 
away from the Samorin and Kalinkovo well fields and that between well fields and reservoir 
with flowing water (not a lakej there is no old UT new wasre dispusal in the area. Look ar the 
ground wer Ievel equipotential map (Fig, 1.23) wilI disclose rbe experts that the sirualion 
around the SIovnaft i s  a h  ptrtting Gabcikovo hydropower starion into operation much better 
than in predam conditions. Kaliakovo weI1 field was m e a d  in 1912 as a cqmpensaLiioo for 
the Bratislava's second wateworks. The weIIs are now situated close to the reservoir and are 
thnefore monitord very carefully. Wata i s  ptili used for water supply but aRer reduction of 
water consumption in reduced fm. At present the pumping quantity is continuously 200 lis. 

Samorin welI field wss wlarged by four wells as a reserve in the case that wells in 
Kalinkovo would not fuffrlled the qualitative standards, Developmwt of pumped water 
quaIity in KaIinkovo is still without signs of deterioration. However, the wata experts 



ex~ec ted  that Kalinkovo could be affected firstly. T here fore monitoring and special measures 
have been perfomed, including special ground water survey in framework of PHARE 
pruject - 

WWF i s  not aware of the faci thal rhere exist naturai processes of ground water quaIity 
development. One among various criteria is the ground water vveImity and tirne used tu fuIfiII 
tbe hydrogeochemical processes. B a s 4  on this knowledge, the location of weI1s is ,chosen. 
This i s  in opposiie to situating of water supply wells at Budapest. 

WWF is of the opinion that ground water quality wiI1 be changed "due to infiltration of more 
polIrrted Danube water", What does it mean? 1s the Danube water now more poIIuted than in 
predam conditions? D w  WWF tbink lhat after damming the Danube, rhe Danube water has 
stand tu infiltrate into aquifer? The Danube dater quaiity was in rhg past, especiaIIy in -. 1970's, much worse. 

+*a++ 
Econ om ir bene38 of sev-pucfflcadon processer 

Finance Imfituie of lfre Technical Clniversiy in Y h n a  recenii'y concluded a cos{-betrefîi 
analysis comparing a Danube national park wirh several varianrs oflydropwer plants 
do wnsrream of Yienna. The extruordinanfy beiret economic benefits a/ the naiionat park 
alternative are based, omong orhers. on rhe work of water organisms which, ifi an intact 
jloodplain. signGcantly contribute to the cleaning of organic warer plluiion and, fkus. 10 rhe 
improvemenf of wafer quality on the surface and in the aquifer. Under the alfernative of 
Iiydrod~ms, i.e. ofso in rhe cm& of the Gabcikovc scheme. lhis work lias to be done by 
sewage treatment ytanrs and wnter purificarion schemes fur rhe drinking wafer &y, bath 
vey expnsive i ~ ~ ~ f u f f ~ f i o ~ ~ .  The Austrian Finunce Imtifure caicuiured thar in Ausrria 
invesrments of CU. A TS 640 miifion (CO. ECU 4 7 mU) and operaiional rosfs 5f ca. A TS 60 
million per year would be needed as a substifure ro the 'yfee wwk" off70~dpluin organisms. 

This signi/icant economic value h a  been largely ignored in the evaluarion oJrke EC 
Working Group Reporrr (especially in their Scenarios) when comparitig the former river 
siruation wirh the presenr one, where the worer is diverted frum fhe'floodplain into rlie 
srorage Iake wirh its many negafi~e attributes (sedimentariott, coimniion. infilrrorian ofless 
purified or even more yoiiured wnrer inro ihe oqtrifer and rowards dze near-by drinking warer 
wells). 

W F  is not aware of advan taga and disadvantages of diZTeren t fo rms of energy 
production. If  Slovakia wished to replace hydropower production through iis coal buming 
plants it would not only be forcd tu exploit one of iu few non-renewable resources but 
ianassn the ear poilution by Sulphur and Arsenic, suil pollution, ground water pollution and 
ruch production will produce uhdispoîal areas. b thir redly the scicntific wish of WWF? 

The Finance Inrtitute obviously is oot aquaiiited with the EC expert report where the 
inundaiion of the Hungarian and Slovak side is described. The intact floodplain signififantl~ 
contributing the clcaning of organic wata pollution (in the past mainly frm Sehwechat 
refincry) existed wearlia. Pwcwlage of discharge through the Danube and through its 
branches before their cutting off and closing is show in the Table 1.3. The . fint . nurnber in 



the rable is percentage of the discharge in the main Stream of the Danube, rbe number in 
brackeis is perceotage of the  discharge thrcugh the river branches. It can be seen t bat e.g .  
from rkm 1833.0 10 1816.0, in the area of Gabcikovo, the discharge in the river branches 
was before the closing the river branches (in 1955 - ,1961) approximately 20 % of the 
discharge of the Danube in Bratislava, also at iow discharges. Flow in almost ail river 
branches existed (before 1992) in the predam conditions ai discharge 3500 - 4500 rn'/s, 
alrogerher ia I7 days per year. Flow in some river a m s  existed fur 78 days per year ar 
discharge 2500 - 3500 m'ls. The main differenee bttween the "intact floodplain" 
conditions in the Iate 1950's and prt-dam conditions i s  that in the far past the main river 
branches were supplied with wster aU the time, whiie in pre-dam conditions only Tew 
wecks in a year. Exccpt this, the Danube water was much more po1lutc-d that time. 

The EC experts have confirmed the bad qualitative conditions in river branches [BI "Thc 
water qualiîy of the side branches difiers from that of the main Dantrbt channel. Duc to 
the much Iower velocities and periods and pInces with stagnant wattr." We draw attention 
to the IntemationaIe &beitsgemeinschafi der Wassenvwke im Rheineinzugsgebiet, 13. 
Arbeitstagung, 8 - 1 1. Oktober 1991, Scheveningen, "Trinkwasserschutzgebiete diirfen nichi 
fiberftutet werden" presenred by Prof. Dr. D. Maier. 

WWF is probably not aware of these facts. Therefore the economic benefits of seIf- 
purification processes described by the Finance Institute are for area downstream Bratislava 
tumed upsidedown* In the reality, the waker in the branch systcrn on both sides in prc-dnm 
conditions was of worse quaIity than in the main Danube channe1 and had negativc impact 
on grorind water quality. As an exampIe tbere couid be the ground water quaIity ar the 
Ixality Dobrohost. Similar examples are now being evident, from Austria wbere the 
worsening of ground water quality is caused by creation of polders in f ldplaias (e.g. 
Altenworth). WWF has not considered the fact that there are differences in geological and 
bydrogeological conditions and between Gabcikovo scheme and the othw hydrdams on the 
Danube. 

In ils natural srate, the Rhine, as the Daaube dîd not have a stable river-bed and the bed 
changd after each fld. This created a major problem for navigation. The narrowing of rhe 
river-bed incresed the fiow gradient on the Rhine and triggered erosion actively. The bed 
became deeper, bringing about the gradua1 isolation and disappearance of most river 
branches. Project developed by Slovakia and Hungary was able to benefit from the negative 
experience. One of the objectives of the G - N Projed is to reverse the trend in the Danube 
branches and side areas to dry up and to prevent the disappearance of inundation. 

It is necessary to stress that the water was not divertd from the f i t p l a i n  inlu the srorage 
lake. Downstream from Bratislava the f l d p l a i n  is maintaincd and prevented from drying 
rip, some parts are re-furested. The inundtition area downstream Cunovo was cornpletcly 
saved and on the Slovak side suppIied with water. Water was divertcd into floodplain. 
Sedimentation, colmation and infiltration are kept undw contra1 and quality of ground wrtter 
is maiatained. The reservoir area is not larger tban it would be in the river variant. 
Hydropower stations are not producing polIution in opposite to othtr types of power 
stations. 

Therefore it is not the rme what is wrirten in the WWF Staiernent rhat the iuss ofseif- 
purification capacity due ro the diversion qf the Danube, togerher with the lack of 



su fficienl smvage rteument schmes hns led ro a dectease of Danube wuter q u u l i ~  
do wnsrream of BrutisIc~vit and fo the increased need fur respective, expensive in vgments .  

Quotation from the publication "State of the Hunganan Environment" [30] is: "Bank-filtercd 
groundwater is the main source of supply for the communities situated along the Danubc 
river. Indeed, Budapest alone withdraws some 3 12 million cubic meters of bank-filtered 
water every year for municipal use. 

The poundwater is highIy pollrtted under a major part of the island (Csepel Island) for each 
of the four components considerd - nitrate, organic carbon, iron, and manganse. 

The watw quality in northern and southem wen fields has been compared. The percenrage of 
consistentIy pmr quality welI water was only 8.7 for the northern fields, but soared ru nearly 
47 percent in the southern weII fields. 

The following considerations should be kept in mind: - The trend towards poorer quality groundwater is an unbroken one; 
- It is interesting to note that the annual mean values in the Danube for the same 

components reflect a deteriorating trend over the same perid;  
- The rate of deterioration, expressed in percenvyear, was lower in the Danube than in the 

water welb for aII components; and 
- In addition to the detwiorating quality of Danube warer and the partially anaerobic 

condirions in the bomm sediment, the background poIIution in rhis regiun is also 
g-rowing and conrnbuting tu pwrer quaIity welI water. 

This continuing nisis is due fundamentaIIy tu the untreared wastewarer discharge into the 
Danube from sewer outlets in Budapest. And the situation is not expectd to irnprove for ar 
least 5 - 10 years." 

The list of constructsd sewage treatment schemes in the framew~rk of Gabcikovo - 
Nagymaros project is following: 

place pnce in SIovak crowns (million) 

Gabci kovo 
Petrzaka 
Samorin 
Samonn - AgrîcuItural Cooperaiive 
Malinovo - 1. 
Malinovo - II. 
Rovinka - Hamuliakovo 
Kyselica - Rohovce 
Baka 
Gabcikovo - II. 
Voj ka 
B d i e  



+S*+L 
Legai siruafion in Sbvakia 
in Febmary f 993, WWF pbiished arr itrlernaf dommeni fm rfie Siovak ~trvironmenr 
milrislry sroring rhar she needed permissions for rhe com@griofi of ~fre Gabcibvo srorage IaIce 
dikes. for rlje use of Danube waier. for rfre diversion Danube and fur tlre operaiion of 
iI~e Gobcikovo scfreme couid nor be granred by {Ire responsible Slovuk atrihorilies io 11ie 
operator Wsp 

Follo wing W F ' s  present in formation, these petmissions were granled by ~ h e  responsible 
districf authority Brurislava Vidiek only on 17 May 1993. i.e. for more thon 6 months ilre 
Danube was diverted und the Gabciko vo sch eme was operating wirh out the respective, 
n eeded Slovak permissions. 

The reason for rlie deluyed permission process is ~ h e  fact rhor. already on 25 fune f 991, rfre 
Siovuk envitonmeni cummission (= minisiry) SKZP bekg the cenrral nuthority for warer 
economy prescribed u specific, bbinding "Siaremeitr*' {called rhe "f9 Corrdiriorrs" under 3 14 
of rite Slovok Water Ac£ m. f 38.4973 Zb) 0s a pterequisiie fo pemir the use of rvarer an J 
tu operate Gubcikovo. This sfaremeni s q s  rhar the suggested techicai soiurion for 
Gnbcikovo (i. e. rhe "r/ariartr C3 is only possible by rhe fu&fitlmenr of rlzese specijically 
de~emtined Conditions. 

Especialiy, the conditions ii o. I l  (demanding tlie inundation of the Slovak jloodplains uiider 
natural conditions from the old river bed) and no. 18 (demanding 1.300 - 1.500 m'/sec o/ 
warer during the vegerafion period in the Old Danube) are mot furfilled &y the investor 
CO mpun y. 

On f 7 Apnf 1993, a specifc pennission for the maniprri4non of Danube warer *as 
grante4 apparent& rep!ucing rhe Condifion no. 18 for an in£erim p e r d  because tire 
recfrnicoi siltration at ~Jre Cunuvu weir did not affow a trigher Bischarge at rhis rime. The 
Slovak store arrorney wrute in a telfer on f 9 Arrgusr 1993 &al, "a 17 *y 1993, t h  Urvtst4r 
rtwizitdti5tpemissimsfor~runrtfaria MdriMvnvrgcf Nffu wnttrsat fCit ~ n d e  on f 7 May 1993. 
Wtk thic hision, iht 'Pr- Mmrpiifation Or&r for the operation of the ~ a b c ~ w u  p e r p h t  6y t f t ~  

pre fimuuvy solution on the &mMry of the 5h&iQpu6&' w a  apprmrd' 

Ho wever, as f he investor was unable to teclinically provide more waier for the Old Dairulie, 
this speci/ic order was granted by the aurhoriy rrnder the conditions thai a minimum f l o i v  of 
600 m'/sec be guaranteed in the Old Danube, that o proposal /or a new water manipulatioiz 
order be presenred by the invesior by 1 October 1993 and t k r  rhis order expire on the f 5 
Novembr of f 993. In facl. ~ h e  monimring dala iti the EC Reparfs sfro w 11tat on& 300 - 400 
m'/sec were fIowing in rhe Danube rhruughour tire year, i.e. &tle order was nor fuwlfed- 
Ttrday, fhis Iirterim mnnipuiatian order has agaiir expIied and has nui yei bem reneiued. 

Tu provide th4 reader w i ~ h  the full information about d i t i o n s  for putting the Gabcikovo 
into operation by provisional solution (Variant C) we present the CONDITIONS prescribed 
by the Slovak Environmental Commission: 
1. To demonstrate by documentation the procedure of self-purifymg processa and tbeir 

capacity in the course of infiltration of the surface water into the river-bank region. 
2. To demonstrate by dccumentation the pollution of soi1 and of underground-water 

horizons in the dead-branches system of the upper part of Zitny OS~YOY. Tu specify more 
. , 



accurarely the character and the content of pollutaots and the propagation into the graund 
water at present conditions and at a higher hydraulic gradient. 

3. To assess and demonstrate by documentation the influence of the temporary solution of 
the Gabcikovo Project on the regime of underground water, from the point of view or 
municipal waier sripply. 

4. Tu make a prognosis of the evoIrttion of the qualiiy of underground-water us& for 
municipal water supply and ta propose a technoIogy of treatment, comespmding to the 
resuln. Tu match the lime-schedule of the treatment mesures with the scheduie of 
finistiing the Gabcikovu Project, taking in consideration aIso the resuI1s of the P m  
Proj ect, coordinated by Prof. Mucha. 

5 .  The change in the form of the reservoir may change the conditions of infiltration of 
surface water into the region of municipal water wells, especially of tbe source 
Dobrohost. To demonstrate by a research on an adquate mdel ,  the impact of the 
t e m p o r q  solution on the capacity of these sources. 

6. The flow and sedimentation conditions of the diminishd resemoir wiII be cbanged. TQ 
demonstrate by a research on a mathematical m d e I  rhe impact of the temporar~f solution 
on the ailocation of sediments and on the infiltration conditions. To estimate by the 
mode1 also the possibility of reduction of the surface of the reservoir in the vicinity of 
the municipal water source Samorin. 

7. Due to higher hydraulic gradients, especially on the right side of the reservoir, quicker 
sealing of the bottom by sediments may be expected. The intensity of this process wouid 
be a funaion of water-Ievels in the resemoir and in the Danube. To propose measures 
reducing the sealing prwess of the mervoir and of rhe unsealed power-canal. 

8. To assess the influence of the old river-bed (the possible drainage effect) on the regime 
of the grouad-water IeveIs on bath sides of the Danube, afier the situarion of the weir I 1 
km upstream of Dunakiliti. 

9. To propose a solution for improving navigation conditions downstream of Palkovicovo, 
taking account of changed conditions of solids flow and increased erosion of the river- 
bed and reconsidering also the solution of Mr. Bartolcic of March 1991. 

10. To secure storage of sediments dredged from the reservoir, outside the protected region 
of Sitny ostrov, in a fum of controIIed drrmps fulfrfling the given conditions of 
protection of quaIity of surface and ground waters. 

I i .  Tu secure communication berween the dead-branch sjlstem and rhe Danube in bath ways 
and tu wabIe the flow through the branches from Dobrohost tu Pilkovicovo. PeridicaI 
inundation with river-water, in correspondence with the tiatural regime of flows (mainly 
in May - June, secondarily in August - September) shouid 1st 5 to 7 days, but not 
longer than 14 days. 

12. To include into the design: pmaoeot stnictures, which together with mobile equipment 
would serve for elimination of polluiiou of the watex by oil prducts. 

13. Tu secure the suppIy of water into the Mosoni Danube accordiag tu conditions agreed-un 
by Czech+SIovakia and Ilungay in 1948, on the base of the Paris Peace Treaty. 

14. As the construction will be rea1ized in the inundation area of the Danube, to schedule the 
works into a perid of Iowa flows, but nevertheiess, tu propose mesures for foregoing 
or reduction of damages, for the case of higher flows of the Danube. 

15. In connection with the reduced surface of the reservoir, to assess the possibiiity of 
passing f l d s  and ice and to secure flood-protection of the adjacent region in the course 
of construction and of operation. 

16. To secure monitonog of water-Ievels and flows in al1 decisive places of the Projen, 10 
gain an oversighr about the hydraulic regime of the whole infiuenced region. 

17. In the frame of the design of Generai Rd-Pmection Measueç, to incrude (in 
cooperatiog with the competent authontiaf also the small protected regions - the Iwo 
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As for the Huaganan ride is coacemed, ir did nor gram ~ h e  dara and aaalyses agreed upon 
(see page 74). 

14+45 
The firsf resu lt of the review reveals zhor the lurgely misring or one-sided in fornation does 
not uctuully justify the many general conciusions of the hrto EC reports. 

EC expens have had sureIy much more informarion and especiaIIy experience than the 
auibors of lbis W F  report (see Chapier 2). 

I f i * * **  
Based on the year 's experien ce gain ed from this section of the Danube, 0th er rivers and 
sirnilar engineering projects, if musi be stated that the river diversion and the operation of 
Gabcikovo inevitablv will result in detrimental alterarions for the hydrology/biageochemistry 
(graund- and surface waters), for the geomorph ological processes (sedimen tation/erosion) 
and for fhe froodpIoin ecoiogy idi~ersiq of biacenoses ~ n d  especially udap ted species) 
du ring fhe ne# pars in the wedund and adjacent areus. Even rhough mony impacts are 
not yet viJibfe tu &t public, they cun aIready be mon ifoted by qem. 

The project Gaticikovo - N a g 5 . m ~ ~ ~  was b a s d  on long-tem experienct in Slovakia, SIovak 
scientists and ou designer's work on the Rhine, the Danube and other nven. It is necessary to 
stress that as early as in 1963, a concerted effort was made to examine the so-called 
territoriaVtechnica1 consequeoces of the project, that is the effect of the Gabcikovo - 
Nagymaros system on the ecosystems of the surrounding area. It was decided that a territorial 
plan should be drawn up, the aim of wbich was to resolve the possibility of negative 
environmental impacts. On the Slovak side, the work was entwted to Urbion in Bratislava, 
wbiIe on rhe Hungarian side it was carried out by VAT1 in Budapest.,.Tbe study "Biological 
project of the territory affect& by the construction of r he Gabcikovo - Nagymaros project", 
the secalled "Bioproject" was compIetd in 1976 by Urbion with the participation of the 
SIovak Academy of Sciences. In 1986 rhe "Bioproject" waç updated. 

According to bioproject 1986 update and subsquent re-examinations A was considered in 
May 1989 tbat tbe Dunakiliti weir should channel 350 m3/s into the Danube on continua1 
basis witb the weekly increased flow up to 1300 m'ls each week, in order to prevent the 
deposition of fine sediments in the river-bed. Following mdifications were also foreseen: 

constmction of 7 - 8 undenvater weirs 
constmctions of weirs in side areas to maintain the proper water level witb opeaings 
fish to p a s  wiittout dificulry 
cunstrrrcricin of Iowerd sections in the ban& of the Danube su tbat when the fluw of 
1300 m3h was put into the Danube, this courd flow into rbe side areas aIIowing 
intercon~ection between the Danube and the amis 
fish-pa~s in DunakiIiti. 



+*+&L 
The nroaifaring dota. nr uscd for m d  ptesc~frrd in the EC Repens, oonly pom'ly refeer 15 {Ire 
mort sensibk indicofors. The upem' conclvsions lurgrly underes fimate l e  impononce of 
rnonitored impucxs. 3y consequence, rhe e*:peHs' recornmendaMs are bascd on 
insu fficietrf h o  w Mge,  aand miss basic facts and ecological needs cru cial for the existeri ce 
of the floodplain ecosysiem and the presentation of the groundwater. 

This statement 1s tm general witbout real background in description. The main indicators of 
impact of puning the Gabcikovo hydropower station into operation are surely surface and 
ground water Ievels and flow parameters. KnowIedge of the EC experts (see Chapter 2 )  and 
relargd experts are surely deepa than the WWF independent scientists. It seems thar the 
oppusite of the WWF assertion is tme. The W F  does not recognize the reaI basic 
ecdogicaI differences beiween f l d p l a i n  and polder, between gound water quaIity and 
ground water polluriun. II does not recognize the processes of "self-purification" by ground 
water recharge and riverbed infiltration, di fferencs between paplars and wiiiows, etc. 

A+++* 
... any fu~ i t e r  "independent" scieirtific sady or analysis should irivolve thc local, 
compefent but in dependent experts, ... ~ h e  political pressure on science (which exisrs in {lie 
case of Gabcikovo) wiI1 never allow a reaIfy ohjeclive resuii. is v e v  much in rlze inzeresr 
oJscientistx thar rheir work be separard fmm polisicai inreresfs and itrterpre~o~ian. 

One of "further independent scïentific nudy or analysis" written by tbe "locaI rompetent but 
independent experts" is: FUTURE of DANUBE, EcoIogicaI findings, predictions and 
proposaIç bas& on data f m  the SIovak part of territory affected by constmction of the 
Gabcikovo - Nagymaros River Banage System, prepared by Holcik et al. [ 1 1 1, (see 
Appendix). 

At t his place we would like to confirm, that the mentioned study is really very well done 
scientific study, relying on the monitored data from the Slovak territory. This report we wilt 
comment later. 

C+*+L 

A. Evafuation of the Monitoring 
Surface and groundwater qualify/qtinnti@ 
Tlie following jîndings are based on the hslo EC Mission Reports (4, 5). the Slovak data 
reports on "Surf~ce and Groundwaser Quali~y" (6) as well as on the Jrsi moniroring reporf 
on warer quality during rhoftliing of the Gabcihw dam (26 Oc?. - 31 &c.'1992) 2)) whicd 
F?WF could receive in its complete fomt; fhus, iIiis report (7) can serve as a imprlant  
reïerence for cornparison wirh the other data provided. 

The given S b v d  infinnariun (6) loses cndibiliy in inrerprefiing ihe clianger in tl* n q u f ~ .  
The ana&sis is a generaf mrso ofresults whid is non-represerrfati~e of rfre chot~g~s i ~ r  
gruundwater. 



IE*++*  
* Table 2 indicares observation pinis rIO" and ''RUa> on rhe riglu banlir of [lie river 
wliich are no! idenrical fa [he seiecred observation wells for rhe reselvoir's impacls. gtveii i i z  

Table 4 (Rusovce-Osrrovne IucL- "Dl - D6'7 f ;  

In the pan 2/2 of the "Surface Water and Gound  Water QuaIity" f HI, (see Appendix), rherc 
is a map of all ground water quality monitoring objects and a map of extended monitoring of 
water quaIity. As examples there are given 60 figures chosen as typical water sources used 
for water supply. These are of course not identical with wells Dl  - D6, which are included 
in extended ground water monitoring Iisr of objects. The weib 54, IO and RU have been 
chosen, because these weIIs are typical water suppIy weIIs. Thwe weIIs can show the reaI 
ground water quaIity and impact of Gabcikovo'upoa tbe ground water quality used for water 
supply. In the Table 3 of the report [HI, there is an exampie of basicsratistics, using 
supporting software included in database. Explanation to the resuits is given in the Tables 
3.1, 3.2. Wells D l  - D6 are included in the iist of objects of extended ground waier 
monrtoring. Tbese wells are observation wells with the untight top and they are not protected 
against the impact from the surface. These w e k  are u s d  for obserratron of al1 paramerers 
described in meaiioned report, but they are nui representative for microbioiogicaI polIutron, 
organic pollution and microelements pollution. EC experts have had access 10 al1 data and 
parameters listed in the report. Hungary bas given neither data nor a Iist of monitored wells, 
ooly statement [JI that "Since the diversion of the Danube no significant change of water 
quality could be ascertained in surface and subsurface water." 

W F  is no1 mare of a fact that some parametas (e.g. microbiological parameters, organic 
poIItttants as air poIIution, pesticides, herbicides, organic solvents, etc.) shoutd nar be I 
analyzed from short-rem pumped warer weIIs and from not protected open observation weils. 

WWF's dedaration is based on cIear misinterpretation of existing data. If WWF had made a 
professional and scientifrca~ly based analysis they would have reached the opposite 
conclusion. 

Water pumpd from the driaking water wells are of course very thoroughly analyzed. No 
toxic chernicals have ever been found in this groundwa~er. Analyses cmied out su far have 
shown no changes in ground water quaIity since the start of Gabcikovo more than one year 1 

ago. 

Tbe obswvation weIls are monitored on a routine bais,  Data from this observarion netwotk 
have for many years shown the accidentaI occurrence of some of rhese chernicals. The 
reasoas for this di f ience  between data from the ciean drinking water weIls and the pullu~ed 

i 
observation wells are that some observation we1Is are Iocated in areas with h o w n  old 
pollution, e.g. near refinery, and furthemore that some of the water samples and wells have 
becorne poliuted from the surface and due to improper sampling technique and other 
manipulation in the we11 - water level rneasuring, etc. 

The data from the observation welIs, referred to by WWF show the same Ievd of 
concentration as bas been record4 in these weIIs for many yem or some accidental 
occurrence due to pollution from surface. Furthemore, most of the observations used by 
WWF were made onty one day afler the start of operation of Gabcikovo - which also clearl~ 



Important notice: 

The statisticai analysis was perfomed using accompanied softwarc supporting 
the database (SKOV Bratislava). As it is obvious from the resuits. organic 
contaminants should have a vcry high concentrations. 

After investigation of mcttiod of calculations i t  was found ouc, that the 
values < X ( "canceirfrotion beilow deiecrion Iimir of equrpirre~rr'")were includcd 
IR rhc calctilatrons i ~ i  thc form =X "'corrceniraiion eqüal ro deiectioit finiir'l Nexr 
table shows rhe rcal concenrrations of organic contarninants rncasured in the well 
5-4. Thcrc was no contamination detected conccrning these parameters during 
analysed period. 

This examplc dcmonstrates rhc importance of method how the data arc 
pre-processed for s tat 1st ics. Using "standard rntthods" we can instead of 
characterisarioti of contarninanrs calcukart the statistics of detection Iimits of 

I 

equipment. 1 
: 





document thai rhese chernicals are a result of past activities and cannoi possibly have any 
link tu the Gabcikovo hydropower pmject, especiaiiy in the deep horizons. 

Altogether, there is  so far no sign of changes in ground water quality afler the srart of the 
Gabcikovo, except in the Ostrovne Lucky area just south of the reservoir, where 
improvements have occurred. Nevenheless, the situation is  of course subject tu cuntinrious 
monitoring and rhorough anaIysis. 

+++IL+ 
* Tlie data shown in the graphical analysis do, nos correspond to the data structure arld 

fiequency of the moniroring in fhe indicated period and in rhe respective tables (e.g. wh ile 
the sampling fiequency is once every 2 weeki, the aitacIr ed respective graphs sl15 w mrrcii 
less sampled &IO). 

The data in Figs. 1 - 60 of the above mention& report are taken directIy from the municipal 
wateworks. Waterworks have their own stmcture and frequency of the data monitoring. 
Extended ground water monitoring data are in the database. EC experts had access to these 
data. 

4++++ 

* The on& given example (well S4 Kalinkovo) does not /ul&ll the demand of a solid 
documentorion oJ tlte changes in chemistry and of rhe elemenr concentration in the 
observed aquver on both sides of the Danube. hoking ut the moniroring of groundwater 
qualiry changes in the Jrsr stage of the reservoir JIling (Oct. io Dec. 1992), this objecr 
wnr non-represeniafive fm rhe srandpoint ofspecific organic elentenrs. The presenred 
Table 3 dues nof show the nan-pohr extrc1ct~ble marrer whicfr is p r i  of evezy cl~emical 
anafysis und wiiich cotrid indicare with high evidence rhe degree of organic poflution O! 
[lie entire area and of ail objecfs. 

WWF should know wbat it is spoken about. In any analytical laboratory it is well known that 
non-polar extractable matters are products used in ctiemistry, abculture and some of them 
are air poi~utants, utbers are sprayed over the surlace. In the munitored componenfs, the non- 
polar extracrabIe matter is included as E L  (se Appendix) and stord in database. In the 
example of basic statistics (sec Appendix) there are incIuded some specific non-polar 
extraaable chernicaIs (PCB, benz4a)pyrene, iindan, etc.). Some of them couId indicate wiih 
high evidence also natural sources, e.g. Algae. This cannot be distinguished only by N E L  
group analysis. O 

++ab+ 
able  IO shows the given iechnicd paramete# of ubser~a~iun objecfs having several 
Iton'zon~al iweh fi is questionab fe wlry the object S4 Kolinkovo was given as mode1 becolisr 



S4 Iras onIy one. very large Itoritori (dep~h of 40 - 80 m). while most otlier wells have sniali 
horiwirs of only a few meters deplil, being much niore precise for [lie iiidicalioii of clianges. 

I t  is starai tbat the we11 S4 is one of rbe continuausly exploited wells from the Kalinkovo 
municipal wotenvorks. Tbis a m d e l  welI for real water supply, well cIosed in a welt 
housing. Production wellç have ustrally a Iong screen (horizon), piezometers and observation 
weIIs have usualIy short screen and are not protecied againsi poIIution from surface and air. 

*a*+* 
Data on hazardous organic polluran!~ and h e a v  meraIs are no[ preserrled in ihe suppGed 
documents in spite of their analysis. According io the Jrsl moniioriirg report (7). elevated 
concenrrations O/ dicfrlore~hen, dichlorberrzen. penrochiurfenol. benwpyren, hexachlorben zen 
and findan were recorded in the surface and gmtrndwafer. 

In further discussion we worrId Iike to infurm WWF about some propenies of rbe mentioned 
chemicals: 
Dichlorethen 
1, l dichloroethene ( l , 1  dichloroethylene) - limit (CSN): 300 ngA. 
Uses: adhesives; cornpanent of synthetic fibers. 
PoIIution of air. Ia rural Washington, Dec. 74 - Feb. 75, ground level cancentration: c 5 ppt. 
Waste warer treatment: half Iire for evaporation from I ppm aqueous solution at 25 OC, still 
air, average depth of 6.5 cm: 27.2 min. 

I ,Zdichlaroethene (1,2dicfiIurwthyIene) 
Uses; solvent for fats; additive to dye and laquer solutions; constirirent of parfilmes, 
themopIastics. 
Wasre water treatment: half life for evaporation from 1 ppm aqueous solution at 25 OC, still 
air, average depth of 6.5 cm: 19.4 - 24.0 min. 

Uses: solvent; dye; furnigant and inseclicide; metal polishes. 
Warer quality: 

in river M a  (The Netheriands): average in 19-13: 0.13 pg!L 
in ZUrich lake: 16 - 26 ppt. 
in tap water (Zürich): 4 ppt. 

Waste water treatment: degradation by bacteria Pseudomonas. 

Pen taciilorTeno1 
PentachIorophenol (PCP; penta) - Iirnit (CSN): IO pgA. 
Source: otganic c h i c a l  industry, pe~ticid+ agricurturrrf m f C .  
User: insecticide, aigicids, herbicides, htngicids, preservatiw of w d  and wood products. 
Biodegnbiiity: decomposition rate in suil suspension > 72 days ior complete disappearance 
by bacteria Pseudomonas. 



Ijenzopyren 
BenzNaIpyrene - Iimit (CSN): 0.01 pgfl .  
Source: coal tar processing, petroleum re fining; coaI, coke, kerosene processing, heat sources; 

natural sourccs - synthesized by various bacteria, e-g. Eschcrichia cati, 
- by algae Chlorella vulgaris, 

man caused: combustion of tobacco, bels, present in gasoline, used motor oil, tar. 
Pollution: Emission from lypical Europeau gasoIine engîne, cornbusrion of fuel oil, nattrral 
gas, domestic hearing Budapest (1966) 74 nglm3 of air. 
Degradation: minobial bidegradation tu C a ,  transformation by soi1 micro-organisrns. 

Brussels sand aquifer water: < 0.4 ngfl 
Danube water in Ulm Gemany: 0.6 ngA 
tap water Gennany (1968): 0.5 - 4.0 ng/l 

Treatmeni: chlorinating: 0.3 mgn of chlorine by 1 ppb - 92 % reduction in 2 hours 
ozonization 
mechanical and biological purification. 

Hexachlorbenzen 
Hexachlorobenzene - Iimit (CSN): IO ngd, 
Source: organic chernicd industry, 
Uses: wood preservation, hngicide, seed treatment, impregnation of paper, herbicide, 
pesticide. 
Degradation: by bacteria Pseudomonaç. 

Lindan 
Lindane (gama - bexachlorwyclohexane) - lirnit (CSN): 3 pgA. 
Use: medicina1 mfg. (scabicidef; insecticide mfg. 
Bidegradarion: anaerobe bacteria up to 90 % degradal in 4 days, transfomed tu chlorine- 
free metaboIites. 
75 - 100 5% disappearance from soiIs: 3 - IO years. 

We would like to stress that the hydropower plant is producing electricity and surely it is 
not producing al1 the products of organic chernical hdustry and emissions from cars, 
houses, combustion pIants, agrochemicsls, etc. which ail can enter the water in observation 
welIs and the samples during sampling the wells. 

The Gabcikovo hydropower station and the whule sysrem is nui prduciag rhese themicals 
and is not poIIuting surface, soiI, water, air, etc. with lhese poIIuianrs. Why there is not a 
word against productioo and use of these poI1utanrs in any of the WWF reports? (oee 
"PRESS3io Appendix). Why WWF is not iavolvd in improvement of water qunlity of warcr 
suppIy in Budapest fur 2 miIIion people (see page 79)? 

IF++++ 

Dnto on selecfed sumpling points mni selecfed worer qunfiq pramefers are prescnied Ut rcf 
6- It is nor explained wlzy these pointr and rhese paramerers have bee~z chosen and wiy  oriiil 
emmpje ojsralis~icai evaluafian is presented. The imporraai criterion fur the impnci 
assesment aro lhe sekcted scfmpling @LI, fur <hose are rl~e mosf sensilive lo d e  ciia~iges 

3 2 4 in warer qualiiy. The selected prame fers also have Br iargest temporal variations a11d die 
. I 



most significant impacts on environmental health. This has to be docurnettted before the 
conclusions about "irisignilrcant impact on wafer qualiww cati be made., 

The whole database containing thousands of data was to disposa1 tu the experts. There was 
given a Iist of IocaIities and observation poinrs, Iist of analyzed chernicals and an example 
how the data could be e taborated on the spot, without delay. Except this, rhe reports prepared 
at the Centre of Monitoring were to disposai in Bratislava. Impact of Gabcikovo on ground 
water quality in ~lovakia after one year of opemtion is INSIGNIFICANT. 

+a&+& 
According fo drinking water siundards (in Slovakia CSN 75 711 1 oppbved.. 1989, CSFR] 
imporlant physical and chemical indicators such as heavy mesals (Cd. Pb. Hg, Cu, Zn). other 
trace inorganic elements (Ba, Be, Cr, Ni. Se, Ag. Y. and many organic indicators 
(dichlorbenzen, diclrlorefhen. pemachlor$enol. hexachlorbenzen. lindan, PCB erc.) are 
importani. Such poittranrs con be dangerotrs even ar ver). Jow concenrrarions, especialZy $ 
they act in combination. Their eflect on freoih is sri8 nul fully unders~ood~ Some ofrhem 
tend to accumufare in sediments and fater. under changing condifions of rhe waier regime 
and the wuter qualis: i I q  con be releaed and migrate tu gruundwater reservoirs. This 
phenomenon is called an "environmental rime bomb" because of its retardarion and 
acctlmulalion eflect. 

This is a very generaI statement. This is weII knuwn from various heavy polluted rivers. 
SpeciaI reports and survey have been eiaborated. Review of aII reports and a new evaluation 
of sediments is givw in [24] prepared- in framework of PHARE program (see Chapter 1-61. 

The data are complete eoough to conciude that aIluvium gravd and sedimenb are nat 
polluted and surely l s s  polluted than in otha Europeao rivers. Exception i l  hydraulically 
protected area of Slovnaft's refinery. The data in (7) - wganic pollution - e-g. 
benzo(a)pyrene, lindan, etc., were found in deep horizous in observation wells. 

***++ 
trirfortunareiy, any d m  ond airy discussiotf which wouid enabk the evafua#on of this 

' environmentoi Bazard caufd aor be found in the documents, The data (7j, and previcus 
data huwn duut  rrrgmk pol£utiun of bol t~m sedimema, iirdicate that 4 potenrirti danger 
is reaL However, the data are rior complete enough ro make any definire conclusions. Froni 

1 

Ilte biogeochemicol point of view, the dura on pollution of k e a v  mecols, allier trace 
inorganic elemen~s and organic pllutunts of bottom sedimenis. allu vium sediments, surf~ce 
warer and groundwarer have to be presen fed mxfi before any scientifc con clusion can be i 

I 
made as regcrrds ru the impacts of Gabcikovo dam un the water qua!@ 



**a** 
The properties of sedimenfs can vav considerably. Ir would be very helpbl 10 know 
disrribulion coeflcienrs of arganic compaunds berneen warer and rite sedimen fs as welI as 
experirnenial data on ~ h e  ability O/ {lie sedimenrs 10 yield the pollutanu io groundwater. 

The distribution coefficients are known, experimenral data exia 124 1. 

* It is nor evident why the da ra are not available for independent evaluation. f l  ir is proved 
by irrierlabararo~ va1idiCy les11 ihai the d m  ore correct* ii should be possible for a smnll 
leam of independeni hydrocfremical, hygiene and medical e x e s  Io evaluale ~ h e  impocr of 
the Gabcikovo dom on water q u d i ~  ond on consumers of the waler. 

Da ta have been available and they are available for any kind of independent evaluation. 
Interlaboratory tests have been doae, international experts bave taken part at sampling, 
analyzing and evainating processes. EU experts knew about it very weH (see page 74). 

a+*** 
A rmiew of the originolly monitored dota iogether wifh .a control sampling and analysis 
should be mode by afi independent expert Ieam and not by parties involved in rhis 
difficult dispute. 

The party, mosî involved politicaIIy in rhis dispute, is W F .  Review on cootrol sampling 
bas been done. 

*a*** 
* Clniess the Working Group. wIzich produccd fïris reprt, kad orlrer dora available. we do 

>loi rhirrk rhar the dala are ndequate 10 jusfifi iheir canc~trsium- 

In opposite to WWF, the Working Group ha had al1 necessaiy data and al1 existing data to 
disposal. Except this, the experts Lsow the territory very well. According to ouf opinion and 
opinion of the experts, the monitoring rystom and data art adquate tu jugiQ the 
concIusions. 

+++++ 
Fiora und Fauna (incl. Forestry) 
The R e m  sec~ions und canciu~ioas derriing wirh this topic reflec~ rlsc p u r  data base wiiicii 

3 2 6  wnr provided by SfovaLia oird Hungaty>/or evu£uu~ion. Evpn rlfuug/i a mure proJound 



scientific dara base exists, the besr available kknowledge, dara and experts wete no? it~voived 
in ~ h e  evaluafion. 

There exists a huge database for flora and fauna and WWF knows very well about it. The 
database coasists of following items (for more inionnation see Appendix): 

Monitoring is camed out at 20 monitoring areas twice a year and at 10 monitoring areas 
once in 2 years. 
Forestry 
Monitoring of forestsf is carried out ar 24 monitoring areas. 
Biots - Fiors and Fauaa 
Flora and fauna are munitord ar I3 monrtoring' areas. 

+4bii* 
The Hirngarian repofi is imf ic ient  fo give any sound stutement or conclusion. Large Iosses 
Ni fish biomrrrs and the visible, criricul stute O/ rhe jloodplain forests are o remarkable 
it,dication of the chonged siuiotion. However. dese und otlier indiccltors are nor properly 
documented and interprered. 

The situation jus afier dammigg the Danube is desaibed in the EC expert report [BI. Yes. 
rhe Ivss of fish biumass was dwurneatd. Crilicai srate of the f l d p l a i n  forests was 
docurnented tw. 

WWF shûufd read e.g, in report [BI "The operarion of Variant C bas influenced the Danube i 

senourly". .....' This causes a hugs ~mmediue damage tu ail water organisrns especialiy rhose 
living in ib t  side branches, e.g. fish and beotic orgaoisms (mainly tk murselsf", etc. 

Similarly, the situation is deçcribed in [Hl. 

4 + * i i  
The Sovak tepon and the referencc List do nor contaifi rhe very imponartt SIovak 
nonitonng s#& or spccies dutubases whieh mn pruduced itt the Slowk floodpluins 
oser r i u  fast ycnrs (apeciu~ly by the imcicute fior Ecosomlogy of the Slovak Acodemy of 
Sciences). Huwev~t, certain delaifs in rhis report ore ob~iuusly fukgn /rom this monitorUig. 

The SlavaL report rely upon the mention& databax and older nudis  The work of tbs 
Institute is wetl h o w e  Summarizing repod [L 1 J ( ~ e  titie page in Appeodix) war wrinm i 
1992 for the Huaguian orga~ization 1 s t ~ .  involvd in the politics naund the Danube. 
lndeed, why the Hungary has not os& ibis rcpon duriog EU expea' work? 



+ A * * *  
The outhors overestima se rhe derrimencal irnpac fs of rlre decreo~ed wurer ieve/s in rite lasr 
decodes {"disuppe~ring of rhe wlioie nnrun biocenoses'> and are /or roo oprimistic regnrding 
ecologicd b e n e +  for the foresrs rlrrough rhe simularion offloods. 

This phase about averestimatiun of impact of water is in cunrradiclion tu the reaI high 
grorrnd water Ievel and dynamic character of warer regime in real floodpIain wbich 
ecosystem needs. This is weII accepted scienti fic howiedge. FIoodpIain without high enough 
gound warer level and wltbout some f l d i n g  of some part of inundation is not a floodplain 
of 'AU' type but simple 'polder' with stagnant water or without water, with al1 ecological 
consequences. F l d p l a i n  even requires disturbance to maintain their resilience. We would 
like 10 stress that more than 90 % of al1 forests between Bratislava and Gyor were changed 
to lignmulture of cultivated poplars which bave created transformation of the whole 
previously original vegetation which is now influencôd by spantrope and neophyte weeds. 
Forests are no longer naturai but compensated substituted economical forests aimed to 
produce fast growing w d s .  Natural forests on the Slovak side have been degenerated by 
dving up because the grotlnd water IeveI decreased. This is simple a fact visible for, example 
downwards from Bratislava, 

WWF should at Ieast rend the weII known studies of mentianed Institute or at leasi few 
quotations in foIIowing text Cpages 103 - 109). 

+*a** 
The srudy lach o more thorough, critira! evoIuation of the newiy constmcted lateral dikes 
(c/ cliaprer B) in SIovak floodplains atid of several imporranr indicator groups orher tliaii 
foresrs (e.g. birds. beerles, mammals and molluscs). 

In the Slovak f ldp la in ,  thwe have not btea onIy receat1y cunstnicted lateral dikes. tateral 
dikes have beeu re-constructed from previously us& lateral structures (see Chaprtr 2.2.2, 
page 54 and 1291) with the goal IO ensure the proper water IeveI for average discharge of 40 
m31s, tu ensure water Ievel and discharge fluctuation and tu ensure interconnection with the 
Danube using e,g. underwater weirs. Some improvemeats as fish passages fnot fish ladders) 
are sri II under cunsrnrction. 

indicator groups other than furests are included in SIovak report [Hl - F L O U ,  FAUNA 
AND FORESTRY - English version, Chapter III. 

*+++& 1 

WWF learned fliaf a special ic/ithyological prognoses study on the impacts of Gabcikovo was 
ordered und subrnirred in the surnmer of 1993 ro the relevant Slovak nurhoorities. However, 
did not becorne pnri of the Sfovnk or 111e EC repars 



Because of suppIying rbe Danube wirh average discharge of 400 m3/s over a Leagih of 40 km 
with bigh enougb velwities thiç prognoses are doubiful and dubiuus. Excepr Ibis, the uld 
river branches are supplied with running warer. A large part of measures is not ready yer, 
especially the interconnection between the Danube and river branches should be realized. 
This is delayed because of decisions of the Hungarian Parliament. 

The goal o ï  the EU report was an "Assessment of Impacts" based on measurcd data and 
not to discuss old prognoses. Mentioned prognoses are studied to undertake such steps and 
measures that the unfavorable prognoses will not happen or will be minimized. The next goal 
of the EU experts was tu disctrss and recommend appropriate measures. In [G] it  is written 
"In order tu provide reIiabie and undisputed data on the moçt imponant effects of the curreor 
water discharge and the remdia1 mesur- already undertaken as wel1:as tu make 
recomrnendations for appropriate rneasures the RepubIic of Htingary:and the ReprrbIic of 
SIovakia wiII establish a Group of Moairori~g and Water Management' Experts." 

****+ 
The Slovak report is incorrect in siaring that the decrease of surface and grouadwuter ieveis 
were only caused by river bed regulaiion and the consfmction of upstreom hydrodams. The 
Auge impacts originating from Slovak and Hungarion grave1 excavation are ignored. 

In the SIovak report [Hl thert is exacfly writtcn: "Long-term hydrologicai dcveloprnen t of 
the region h the past was infirtenced by: 
- river reguIations, rtraighttning of bed, cIosing and mising unnaturaily the entrance 

thrtsholds of previous rneandtrs and river branches (this was the frrst impact dated back 
in previous centuries), 

- exploitation ai sand and gniveI (this started in this centtrry), 
- consf mction of river dams upstream aItered the bed-Ioad baiance, etc- (this is receot 

and present situation). 
The result is the higher flow velocity in the Danube, diminishing of the bed-load transport 
via Bratislava and increasing the river bd erosion. Investigation showed the substantial 
deepening of the river bd and the trend to further erosion of the river bonom. This caused a 
long-terni lowering of the level in the Danube which reoulted also in long-tenn lowenng of 
ground water levels." 

In the EC Data repue [El there is wtitten: "The main channei has bcen signiricantly 
Iowtrcd due tu erosion cnused by a combination of severaI man made facion: 
- dam construction in Ansfria in the 1st decades resuüing in a sediment (in particular bed 

Ioad) deficit; 
- excavation of gmvd; 
- bed erosion duc tu the very high ve1ociCies in the straightend and narrowed navigation 

channet; and 
- prevention of bank erosion due to fortification of river b a h .  

WWF i s  in contradiction to al1 EC, Slovak and Hungarian reports. Why? Why the 
independent nonpolitical WWF is hforming the wholc world with false and decisive 
infornation? Wtiat is WWF aiming ai? 



*a*** 
Tlrere is nu comparison wirh u~frer intacf j2uodpIain etoesiems fe.g. trie Danube rtpsire~m 01 
Brarislava) or wirh floodphins damaged in rhe pasr by utlier ftydrasc~remes (rhe Danube 
upsiream of Vienna, rhc Rhine downsrream oJBose1, the Rhune erc.1 from whick the srate of 
the fIoodpIain eco#slem prior and aflrer lhe Danube diversion couid be berrer compred aird 
escimated fr/: page 55: Hiigin f 98 1). Then ir wciufd have &en possible ro give a beiter 
prugnosis than rlre ourilors did. 

There is really no cornparison with the f i d p l a i n  ecosystems upstream of Bratislava, because 
between them there exists granite thresholds interconnecting the Alps and the Carpathians. 
There it is no compariso~ with otber hydropower stations on the Danube because only 
Gabcikovo is saviog f l d p l a i n  over a lengtb oT 40 km and is not channeled river with 
unifomi cross-section (except lateral power canal). Only in Gabcikovo the f l d p l a i n  on the 
Danube river branch system is supplied with ninning water and is not creati~g polders with 
sragnant or n e d y  stagnant water bebind Ievees. AIso diversity is iucreased and not decreased 
in cornparisuri with pre-dam couditiom. Cascads and discharges in the B i n e  (15 m'is) are 
ml comparable with discharge (400 m3is in average) and undemsrer weirç or artificial fards. 
References tu Distw (19881, Hügin (198I) and Seibert (1975) are givea in rhe Slovak report 
EH], pp. 62 - 64. 

*++++ 
If is noi cleur how 'a mtdcrdk p Lsf6ioqs' will kddy turn by w s i v r  w q  to 'O@ 

s&M'* (ut the end of the 50's). if only some /ores$ pianratioris. an increased water levei aiid a 
watering of the side-am w e n i  wiJ1 be provided for the /loodplain area. 

The cmcial imporfance d s h e  open conneclion wirh the jloodplairi side-nm system is fargely 
ignored. Thee are no commertrs un rhe chnnged nutrienr inpuf and excilange wlren disntssirrg 
rhe anificiai waler i n p i  from rhe carrai in compa~soa to the naltrral sifuafion ar die errd of 
rhe 'SOS. 

WWF should read at Ieast coudition no. 1 I prescribed by the SIovak Environmen~al 
Commission. In the Slovak separated report [Cj thete is stated: 
The Danube bas been changed duriog the centuries by ernbankments, river straightening and 
regulation to allow for shipping (Fig. 1.4). Mau bas largely chauged the boundary conditions, 
e.g. by closing the river branches and dikes aaoss the branche. Water management bas 
therefore to reckon with the natural dyuamics and may even be rorced to copy and support 
natural proceues. The biodiversity which was mona~onizd in the past is to be recover t0 
reach the variety in abiotic - especially water and moisture regime conditions. 

ID the chapter "PossiMe Remdiai Mesures" thme is writterr: 
- tu rcoptn the fufiifrcations and thresiolds on the river branches (Fig. 1.4) intakes and 

to re-open the river branch systern 
- to make same shaUow undemater weirs k the Dnnubt ta ensure the Ww into the river 

brsnchu 
- tu use the DunnkfiiM weir for the water Itvtl and gruund water levd uptirnization 
- etc. 

3 3  . 



We wouId Iike to add some ideas. Since the begrnning of 19503, extensive research tu 
invenrory of biological diversity of the territory aIong the Danube river bas been carried our. 
Results indicated, tbar nalural f l d p l a i n  forest of the Danube was replaced by cuIturaI 
forests blantages) of i n r r d u c d  cultivars of paplar (Popttius eurameflcana, cv. Robusta, cv. 
1-2 14, and others), wirh speciaI forest management. Intrdttcrion and invasion of severai 
aliens (cg. species of rbe genera Solidago, Aster and Impatiens) have cbangd rbe characrer 
of the for est^. Uther changes in wiIdIiie and aui~htonotrs aura were caused by water 
management and structures, prevenring fast f ï d i n g ,  preventing the flow of warer in river 
branches, changes of water quality (oxygen conditions) in river branches, etc. (Fig. 1 5). 

As a result of ground water decrease in the area summer oak and narrow leaves ash die out. 
Iastead of original wet hard w d  species came black, gray and white poplar, willows and 
aIders. In the 20th century, the sofi and transiedt inundation forest changed into cultivated 
poplars and Salix alba. This problem is most evident under Bratislava, where until now ca 
500 ha of forests have already dried (Fig. 1.13). 

1 Since 1985 the research activity has been concemed upon the definition of the biolagical 
diversity in rhe territory Conclusions of these studies and other related projects resulted in 
famuIations of requirernents, for minimizing the negative effects of the constniction and 
operation of the h ydrauIic stnrcture on the living organisms, biocenosis and ecosysrems in the 
influenced area. Bas& on these resulrs, some adjttstments in the design of the structure were 
elaborated. General eroIogica1 rquirements prescribed by the Slovak Environmenial 
Commission (Ministry of Environment of SIovak RepubIic) are based on tbese studies je.g. 
the so-caIIed "Bioproject"). 

The WWF is probabIy not aware of the foIIowing single facts: 
- Without inundating the f l d p l a i n  and without cuntintrously flowing warer in the riverside 

areas and branches, tbere is no nutrient input 
- Nutrient input consists of components in soiution and of suspended fumç. There is no 

reduction of content of components in solution in water from the canal. Nutrieus in 
suspeaded form are bound on the smallest suspended particla. Only the largest suspended 
particles are settled in reservoir (60 %). The general reduction of suspended nutrients is 
therefore between 20 - 40 %, but amount of water and the general sum of nutrients is 
much larger tban by predam conditions. 

Io Hungarian Data report there is written that in the old Danube measured downstream from 
the damming the Danube in Rajka and Dunatemete, virtually the same sediment 
concentration levels have been found afler the damming as compared to the predam 
candit ions, 

Excepr this, the SIovak side is interesrd in re-opening rhe connectiun between rhe Danube 
and flodplain and using undmater weirs and fards tu ensure both the way interconnection 
and f l d i n g  the inundation. 

During the flood the sediment concentra~iun wilI be simiIar as in the predam conditions, 
therefure the f l d p l a i n  wiI1 be suppiied with nutrient input simiIar ss in 1950s. 



***** 
The estimation, that the neededfloodr can be simulated frum the ~obrohos i  in& 
srrucrure of the Gabcikovo canal m d  that th LF can recreate the hydrupedologicd Uniatiofi 
of th iî terrifuty ai Lhe end of the fifties, ignores oII ay1~iiubfe dara and erperience about 
such um>cial merriurci from the Rhins und Lipper Danube; if is for too optimisric {cg 
chaprer 8). 

There are differences between the Danube in rhe Gabcikovo reach and the nver a i n e .  The 
differences are as foIlows: 
- in the upper Danube there is the fimiplain changed by hydrclpower structures fmm the 

tmical 'Au' (throagh flowingf into 'Polder' type (stagnant water). Therefure Gabcikovo iç 
nor comparable witb mentioned upper Danub'e's measures. From the qualitative and 
ecoIogicaI point of view, there are two compIeteIy di fferent types of f i d p l a i n .  The 
di fferences are: 

Au Polder 

Water flowing v > 0.1 m i s  standing v < 0.1 d s  
Ox ygen oxygen rich without oxygen 
River arms bed penneable impermeable -colmateil 
h v e r  bed sand, fine sand fine sand with organic matter 
Flooding 1 - 3 times per year no real flciding and if, then 

with fiowing water no flowing watet 

Ground water oxygen condit ions reduction conditions 
Amonium no Y s  
Iron no Yes 
Mangan no Y s  
Organic matter IittIe much 
Evaporationlinfritratiun infiItration > evaporation infiltration < evaporation 
G W L fluctuation no 

- in upper Rhine discharge in old river is mucb smaller than at Gabcikovo (only 15 - 30 
m'ls). Except this, in the Rhine ihere are realized instead of underwater weirs (Fig. 3-11 
the transverse barrages (Fig. 3.2). 

44444 

The given example used to 'brave " the resrorafion oJsoiI moisture due tu t f ie  Gabcihw 
scheme, while compari~g  the mean iusses of feaves in Augusf £992 und 1993, Lr U C ~ ~ Q &  

unfair: 
* Ru- 1991 war a very dry penod, as even rhe Slovak ourfrors slress. 



Underwater weir - 1ongrrudiaaI cross-sectioo 

A.riificiaI ford - longitudinal cross-section 
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Fig. 3. I : Undmater weir and artificial îord 
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Fig. 3.2: Transverse barrage on the Rhine 



h other Iaca~ioris {r~fher than the g r i o ~  C u n o m / & s o ~  a m  especialiy dong &e 
Danube up und downsrream from Dclbrohosr, rhe gruundwarer level war n a  rais.& bur 
iowered by up ipu 2 merers due Io ihe river diversion ihere, nui p i r ive  biii damoging 
eflecrs in [lie jloodplain foresrs cari be fouird in 1993. as cumpared ro 1992. 

It is well known that the years 1992 and also 1993 were dry. Differences between these two 
years could be seen from precipitation (in mm per mooth) and this could be compare. with 
long-tenn monthly averages in the period 195 1 - 1980 (A) and 198 1 - 1990 (3). 

1 II III IV V VI,  WI WII IX X XI XII 

1 II III IV V VI WI VI11 IX X X1 XII 

1992 17 5 51  22 20 121 78 2 36 56 46 80 

We would Iike to remind tu the WWF rbat for wiIIows and sirnilar woods which are 
gruwing on acccssibIe ground water IeveI do not rxfst dry years or ptriods. Metabolism OP 
such plants dues not depend on precipitafion. 

Siovak Data report ir bard  on data lmm SIovak territor/. W e  have to cour<& that 
downstream frum Cunovo (it meaas fium Dobrohos~ tu Sap at the SIovak f l d p I a i n  area) 
ground water was reslly nised and na# lowered as it was rtnttd in the WWF Ststement 
(see Chapter 1.4.2). So at the Slovak temitory thae is a positive and not damaging effed. 
The increase of ground water level in this area can be influenced by water levels in seepage 
canals, in the Danube and in river branches. Bottom penneability can be influence. by 



discharge in river branches. Therefore the intake stnicture is coostnicted to yield the amouni 
of up to 243 m3/s. 

*+**a . 
Anorlier exampk is the srrange comprison of Aranea. species diversiq of rlre v e v  wef, 
rnorp/~ulogic~~lly dytiamic Danube inland del?& with rhe xerothemoi. srable Jur put-bog: 
spiders are no indiccztars fifioodpIuins becarcse rhey prefer comranf Irabirat conditions; 
second, the par-bug (Carici elongarae - Alnetum) is no1 a floodplain ecowern. 

The same applies for [lie example of burter-ies. For Joodplain bioropes, such a comparisott 
would be much more appropriate using e.g. begdes (Carabidae, Srapltyiinidae), 

In the Slovak report the Sur peat-bog is mention4 oniy as example for cornparison of 
intensity of researcb and number of data IO disposal. , 

*+++a ' 

The report dues noz address rhe prublems of the import~nl lstragov side-am ara (upstre~rn 
of fa fkovicovo) which is, as yef, nor suppIied by orrificiai warer i n p ~  {a new canai is 
pionned from Gabcihvo pwer  pianr!) and has iIierefore been dtyïizg out, since the Dartube 
was diverred in full 1992. 

Istragov area is going to be supplied with water. Iaterconaection with output canal is under 
constmction. 

+a+++ 
... fa reconnea the side-ams wirh the main river even rfrough this is parriy recagnized as 
obsolufe& crzfciai fur thc survivat of the biocenoses, especid& lfr e regmerarion and 
migration of &e fuh f a n a .  

! 

i 

This is the Slovak proposa1 and some of fish passages are under projection and construction. 
Small undmater weirs or artificial fords are oecessary to make this interconnection real. See 
e .g .  the ready made openings upstream Dunakiliti on the Hungarian temtory. But tbis is only 
possible because the inundation in the area of hydropower structure is intact, what is not the 
case upsueam of Bratislava. 

*+a++ : 

... the monitoring data couid have @yen mmy nori rat£& &<ui the EC Rems h a  
refend tu. It ir not etcor wiry i~ summory messment ofUnpnc& igsora the visible 
damages Ur fi& faunor foresa und habit<r6 nie car& genrrrrl c~ncfusion &ut tlrr forestry 



Aas &en positivc£y iaf7uence.d in Sfovakia musc al Ieasi be doubieb, especiaiiy when 
loo king ai the do w reaction o f f o r a s  su change4 envirunmettt~l condirions. 

In the report [BI al1 visible damages are described e.g. on page 25.  "In addition, the 
operation of Vanant C has influenced the Danube seriously. There is a reductioa of the 
discharge for a reach of about 40 km downstream the dam to an extreme Iow level, whicb is 
cunsiderably lower than the ever tecorded minimum. In connection with this flow velocities 
and water depths deneased ta unnatural values and most side branches (about 100 km) dried 
OUI." 

'This causes a huge irnmediate damage tu a11 water organisms especiaIIy rhose living in the 
side branches, e.g. fish and benthic organisrns (mainly the mussels). The remainiag shaIIaw 
waters fair as spawning grounds. If the situarion as desfnbed above wiII continue untii the 
beginning of the vegetation period most of the fauna and flora depending on RodpIain 
ecosystem conditions will be heavily damaged and may bave resulted in the loss of essential 
portions of populations and thus in reduction of genetic diversity and thus adaptability. This 
especially concerns the four areas that are already protected or are proposed to be protected 
as nature reserves." 

The general conclusion that Slovak forestry has been influenced positively issues rom 
visiting the area and from the fact of increase of gtound warer IeveI over the wlrole area, 
wbere previously in predam conditions a long-tem decrease of ground water IeveIs was 
recugnized, Slow reaction of forest is by slow generaI Iowenng of gmnd  water Ievel. By 
sudden increase of ground water ievel, there is sudden re-vitalization of forest and bush (Fig. 
3.3). 

+++++ 
The suggesied monitoring program will help to provide a ciearer picture if ii will be 
financed and really executed This, however, is  aiiything but certain in both countries. 

1' 

-3 - .? 

Monitoring program is running. Some suggestions wiiien by EC experts ro improve existing 
moni~oring bave been accepted and are going tu be paid not by EC as promised but by 
Slovakia. Generally, SIovak monitoring is described by EU as "adequote". 

At the end of the chapter Flora and Fauna (inciuding Forestry) we wouid Iike to inform the 
WWF about the work of "Institute of Zoology and Ecosozo~ogy, SIovak Academy of 
Sciences". This is the proper title of the institute mentioued in this chapter. Tbe most 
important repon prepared by this institute is the repofl prepared for The East European 
Environmental Research Institue in Budapest which is directed by Jauos Vqgha, who is the 
laureate of alternative Nobel award for biology. The report is entstled "FUTURE of 
DANUBE Ecologlcsl fhdingq predictionr and proposals based on data from the Slovak 
part of territo y nIfeeted by construction of the Gnbcikovo - Nagymaros River Barrage 
Syrtem", edited and minen by Juraj Hoicik with contnbuton [ I I  1 (see tirle page in 
Appendix). This ii the mort important report tvnluithg the Gibrikovo - Nagymnrur 
project area rrom the teologicnl point of Y tew, including rpeci.1 cvnluatton of florn and 
fnunn (includiig furest y). Following icxt is only a short sampls of direct quotatiun. 





"The prescnl aumber of fish occurriag bers amvvnts 10 52 native and 13 introduced species. 
The impact of man, such as hydraulic engineering measures and overfishing eIiminatd such 
species as HLUQ fiaor a l i p a ~ r s f t i i ; T # ~  Andivent*, and aIso the migrating race of 
=i8u~nsULLdt i  €rom this stretch of Danube. Deepening or the Danube bottom during past 
three decades and the subsequent change of the fioodplain hydrology are the main rcasons 
of the decii ie of some, particularly phytophilic species (Cypnnrrr tarpro, AbrMlis s a p  Car~rsius 
carm~ius, 5wdinius e y t h r o p h t ~ ~ ~ ,  T i  tYW) and some of thern are facing the dangcr of 
extinction (e.g. the native wild carp). The last evaluation of the conservancy status or  thc 
fishes in Slovakia (Holcik 1989), (191 shows that most threatened fish species is just from 
the Danube river." 

"Sfnce the mid of 1970's when tht Danube river was fieavily poluted by waste waters ftom 
petrochemical. works (Holcik et al. 198 1), [zo~, the situation sigtgnfieantly improved. The 
purfication stations h Viennn, Schwechat and in part aIso in Bratislava were put in 
operation and also the SIovnaft petrochemica1 work in Braf isIava is now protected by thc 
hydraulic bIanket, Dut to this the frsh species wtiich were not recorded in the SIovak - 
Hungarian section of Danube for about 20 years, started tu appear again. Tbe fish kiilings 
were not recorded in this stretch of the river and the fish caught directly in the main 
channel have lost their pronounced phenol taste and other odor and now are palatable. 
Concerning the nutrient content it seems, that its amount shows the decreasing trend 
during past years." 

"The following types of forest growtbs are to be found in the Danube f l d p l a i n :  
a) sufi f l d p l a i n  wods  (assoc. Sdicctu - Po+hun), with home species predominating - 

wiIIows f5di a&& S-frqdis), io a Iesser measure poplars [ P D ~ ~ I L C  nym, 2.&a) and alders 
(Alnus glutinosa, A-incana). A characreristic feafure is the  high GW (up to 1.5 m) and 
repeated f ldings,  or at Ieast overfiow of the surface, The most valuable are spatially 
restricted swamp growths of old, pureiy vegetativeiy renovated willows; 

b) mixed f ldpIain w d s  (assx. Fr-m - 20prrftm). They represent the most prducrive 
furests, welI supplid with GW duriag the vegetation period and are replarly f i d e d  
and enriched with ssdirnents. In the original growths, popLrs predominate (Po$usn@ra, 

p.da, T.WCULT), ash trees (Frajnus qd-h-, ~ , o m ) ,  racemuse b i r d c h q  (%dus - - 

ractmara), elms (IüCmrrs W, U . ~ i f o & a ) ,  but there are also alders (&LU intana, 

~gfutinosa) as also willows. At present, the species composition is strongly altered 
through land use oriented to a monoculture of improved Euro - American cultivars in 
which strains "1-214" and Robusta" predominate. Such growths are strongly homogenized 
as to structure and species, with consequeoces for the hnctioaing and stability of the 
ecosystems strongiy iinvaded by weeds of the expansive species goldenrd (~oCrda80 
&a=) the stawurt (3sur sp.). As to trees, the specis the box-elder (mr+ )  

spreads expansivdy. in parts of the present gsowths of the mixed forests in the 
f ldpla in  we may note a sbifi of cefiain charoct&stics towards mure xerophilic types, 
which is I m I I y  evident in desiccation of popuiar moncculrures; 
hard floodpiaiain w d t  (assoc. tihr - Qtz~crw). The ground water in the onginai 
forests l i a  deeper, below 2 - 3 m but during the vegetation period it fan nse up Io the 
rwt system. Dominant timbers are Qvrw m6ur, Fr@w e&r and F.0- 

I 
I 

Luvis and Uaqingofii with admixtures of 20ph &a and L n y m  The specics 
composition of the growthp is somovbat adversely alterd by the sbare of nworigina1. 
economicalty exploited timbn spniri (~6ini<rprcud<ÿnuq n@a l " t h u r g w d 5 f l I  

%rpceudoplat~ir<), as also by a change in the prevailing site conditions. These are for 



the most part affected by a drop in the water table down to the grave1 floor (in places to 
a depth of 8 - 9 m) as a result of deepening the Danube bed and intervenrions into the 
regime of W. This becornes manifest in growtb cessatron, transparency of tree tops, 
drying up of treei and in places ln a complete destntction of foresr; 
furest-steppe assmiations of the Danube brmbres growth (Assoc. C r a ~ c u m  dan&&). 
Tbey represent restricted assxiations midway between forest and nonforest 
pbyroc~noses .  They mcur ar s i t e  where the grave1 subsoil outcrops Io the surface relref 
and vegetation is dependent on precipitation. They are nord  fur a Imse connection of 
trees and btlshes passing into forest-steppe and open spaces. The dominant species are 
Wrcw robw, Trapu sp., UljlLLLS sp., c r a m y c ~ ~ ~ m o m g p  and others." 

"The forests in the floodplain were dramaticaiiy altered during past 50 years or so. OnIy 
remnanb of originaI both soft and hatdwood forest growths now exist within the limits of 
the inland delta o f  this stretch of the Danube. The total area of forests now arnounts to 
14000 ha, of which 90 % are represented by introduced poplar plantations composed of 
highly productive North American cultivars. Except of smal  parts of forests between 
Gabcürova and Palkovicovo, their rnajorie is ntgatively nlfected by the water Ievel decUnc 
of the Danube river caused by its bed erosion. In fhe mid of 1970's when the Danube bcd in 
Bratislava decreased by 1.2 m (dut to dredging) the subsequent ground water drop 
resuIted to dryhg of 400 ha of forests within one year." 

"Cummunities of beetIes (Carabidae and Staphylinidae) .in the inIand delta consist 
predominantly of the strongly or mderateIy hygrophilous species." 

'The majority of carabids and staphylinids inhabiting the inlaad delta of the Danube is 
strongly endangered in regard to their stenotopy, high need for moisture and specialization on 
the wetland or river-bank habitats." 

"intervention into soi1 fertility raides in the assumed change of the GW by the RBS 
Gabcikovo on the greater part of the affected territary. At the present tirne, the favorable 
watcr regimt of suus is tonditioned by the Ievd of underground water 0.5 - 2.5 m beIow thc 
surface on an area of some 70 thousaad ha of agricuIturaI suil, prinrariIy in the central and 
eastern part of Zitny ustrov, representing about 70 % uf the tatar originai area of the 
relevant ttrritory. Some 7 thous. ha are humid areas, the resf (the western sector - or the 
Upper Zitny ostrov) has water deep beIow the terrain. On nreas with a favtirabIe water 
rcgim: pbnts rnoisfu re needs are covered up tu 15 - 65 ./. with underground water. Works 
by Fulajtar and Jambor (1983), [21] imply that undergkound wnter in fhis aren increases 
wheat crops by 23 - 60 %, maize for grain by 12 - 36 % and sugar beet by 4 - 41 %, In thc 
Upper Zitny ostrov, underground watet lies deep beldw the terrain with graver and sandy 
soüs and is inaccessible for plants. Moreover, the ongoing long-term decline of the watcr 
table (since 1960) as a result of erosive processes in the Danube river bed near Bratislava 
absolutely rules out sny utilization of underground water by plants in this part of Zitny 
ostrov before the construction of the river barrage system." 

"The original projtct of th+ Gnbcütovo - Nagymaros Rivtr Barnige System (GNRBS) war 
repeatedly rnodifled during th+ course of constmetfon prfmilrily due tu prusure on the 
part of rcologirts. The changes concemed principally t& quantîties UT water 10 be le1 into 
the old charnel of the Danube and into the ieft-bank fIdpIaîn. Several projects were 
elaborated which attempted to ensure a higher IeveI in rhe oId channe1 and in the graent 
floodplain between r.km 18 1 1 and 1842, demanded by ecologists, with the aid of d i k s  or 



rmky weirs (in the oid river bed), or dams and cascada with a coritrollab~e IeveI (during 
inundation), with a minimum diversion of water irom the reservqir, or rbe diversion canal." 

"Later the project was altered so as tu permit water to be fed thruugh rhe diversion canal 
from the reservoir into the arms of the floodplain. In the first case, the presentday arms 
systems would for the most part disappear immediately the main channel would be dammai, 
due to the drop in the water table." 

"The project was supplemented only during the course of constniction with a facility for 
taking off water directly from the diversion canal above the village Dobrohost, with a 
maximum capacity of 234 m3s-' . With the aid of this facility, the present ioland delta ir to 
be suppliai with a steady flow (20.0 - 30.0 m3s") a periodically increased, or a flood flow 
( m a .  234 m3s*'f. The inundation rerrirorj is t6 be divided by low transverse dikes into seven 
sectors witb a cascade-Iike graded, controIIabIe height of IeveI (Szolgay et ai., 19851, 1221. In 
subsequent projects, elaboral& at the HydrauIic Research Institute in Bratislava, the water 
supply rtgime of the floodplnh was revised and made more precise with proposais for 
ensuring conntction of both ends of the arms with the oId channei, which was not fuseseen 
in the original projecl." 

"The principal criterion for preserving the existing communities of aquatic organisrns 
settling the arms systems is to ensure a mu tual dynamtc in teraction of waters in the old 
channel and the arms systems." 

"Conditions in the inland delta similar to those prevailing prior to the start of construction 
work on the HPS Gabcikovo, altbough artificially created, could probably be obtained by the 
realization of the so-called feedback regime, but solely on condition the dynamic interaction 
between the main channel and rhe waters of the inland deIta is succasfully simulated, with 

. . the preservatioa of the natural seasanal fluctuations and speed of flow at the original." 

'The original projecl of GNRBS planned tu feed the abandund (oid) channe1 io the sector of 
r-km 1842 - 181 1 roiely with seepage waters frum the reservoir (about 50 rn's") and after 
the seepage had demeasai, by lening 50 m'gl f m  the reservoir through the Hnisov - 
DunakiIiti weir, Later, proposais were accepted Cor increasing the vo1rime in the uId channel 
from the reservoir (to 350 m's-') and severai rojects were daburated that would ensure the 
level corresponding to the now up to 1300 m S.', lettiog out 350 m's" of water through the 
weir (weirs, dikes, or raised bottom thresholds at sites of presentday fords)." 

" Preservation of cornmunication befwecn the old Channel and the arms systems is 
considered to be the cardinal condition for maintaining the existence of ichthyococnoscs 
and thereby slso of fishery. In addition to the preservation of communications as such, of 
importance is also a regular nafural pulsation of the water level. From the ichtbyological 
and fishery aspect, the arms systems represent the mosr valuabk part of the area of the 
inland delta touchsd by the construction works. In the interst of preserving the soRwood 
repeated, short-tenn f l d s  are forseen." 

"A mure deiailed prognosis is possible for two insect famiiies already studied, v iz  Carabidae 
and StaphyIinidae: 
1) an extinction of the majonty of the hygruphitous specis  or an extreme decline in ~heir 

abundance; 



2) a disappearance of the more tolerant mesohygraph~lous species, or these will be verj rare 
due to the lower density of the drying forestr and due tu their preference ai i he  
sbadowed sites; 

3) the communities will be srrungiy penetrated by the eurytopic or field species fram the 
surrorrndings of the remnants of the existing flodpiain foresrs; 

4) popuiationî of the majoriiy of the species occumng in the remnants of the iloodplain 
foresrs will be male dominated and wiII nul be able tu exisr. alirouumous~y; 

5 )  the ecologicaI stmcture of such communities will be extremdy heterogeneous, the 
probabitity of their spontaneouç rtgeneration wilI be very Iow. 
Cornpietion of the river barrage system on the Danube and its mnning will have the 
following impact on the inland delta: 

a An altercd water regime and thereby also a.gradua1 disappearance of the inland 
delta of the Danube; 

r Disappearance of wetlands and moist grasslands; 
a Perishing, and thereby abo the consequent felling of the last remnants of ancknt 

trees with hollows." 

"As a resuIt of the permanent const~ctions in the river barrage system, forestsr bas Iosr 3000 
ha of furests and another 2500 ha wiII dry out within 2 - 3 years nfter the system is put in to 
operation. As essential foreçf recanstruction wiII have ,to be camed out on an area of some 
3600 ha, wirh a transition tu h a r d w d  trees. The Ioss of the forest's recreationa1 function is 
estimated ai about 4200 ha." 

"Construction of the RBS on the Danube according to the originai scheme, with a 
minimum discharge in the old channei, would mean considerable changes in the water table 
on an area of some 38 thous. ha of agncultural land. These assumed changes in the water 
table, calculated according to Halek (1979) would have the following adverse impact on 
agricultural production: 
- decrease in crops by 25 thous. tons in terrns of cereals (minimum variant) 
- Ioss of soii humus through mineralization, minimally by 10.5 million tons 
- release of nitrates in humus minerakation in a minimum quan t i q  of 1.5 miIIion tons 

nitrogen." 

"The construction of further large-scaIe irrigation systems assumed a pariid eIiminarion of 
t tie decrase in crups." 

"The new deigns for an improved compIetion of the river barrage systwi on rhe Danube 
from the aspect of its impact on GW (Mucha et al. 1992), 1231 presume a control of its level 
in suil and this not merely by means of drainage canab, but also througb a control of flow 
between the diversion (upstream) canal to the hydroelectric power station near Gabcikovo 
and the Danube's natural bed. According to the authors of the project, also the retention 
reservoir near Hnisov is expected to be used to this end. It is also planned to ensure an 
optimum fluctuation of the water table in the Danube's littoral zone in order, to avoid a 
deterioration of its quality (nitrates content). The purposed procedures might help 
significan tly to raise the water table in the Upper Zitny ostrov and thus to improve thc 
water regime of soils for ensuring hurnidfty fut agriculturnl pIants. Thb solution strikingly 
Ioweis the danger of fower crops in conscqucnce of fht drap of tht wattr table tccording 
tu the original projeci. In addition, it removes the dangtr of humus rninerak~tion and 
arcumuiation of an erctssivc quantity oCnitrates in the soit Its reaktiorr does away with 
the netd to sokt the deficit of humidity for agricultuml produce throrrgh the construction 



of new irrigation systemr. Moreover. it permitr ta lower the intensity of irrigation in Uppcr 
Zitn y ostrov." 

"As the fuactiou of the intand delta depends on the mechanism of action of the hydrologicar 
regime, the function of the eotire ecosystem may be ensured by adhering to the following 
conditions: 
1) to preserve or renew a permanent connection between the main channel and the arms 

systems, 
2 )  to ensure a permanent dynamic flow in the old river bed, 
3) to ensure continuous flow not only in the old river bed, but likewise in the arms 

systems, 
4) to ensure such a seasonnl fluctuation of water IeveIs in the oId river bed and atm5 

systems as corresponds to the naturd rhythm of the Ievd regimt during the course of 
the year and ptrrnits n periodkaI floading of the Bundation territory. Seasona~it~, 
extenr and duration of f l d i n g  musr be anchurd in rhe manipulation regillations." 

"In the p s t ,  to ensure navigarion, a series of masures were adopted at the expense of the 
arms system i-e. a uniform river bed was thus created, ils Ievees were raised, whereby the 
side arms were impoverished. Were it not for the favorable properties of the arms systems 
in reducing the flood wave and taking off large discharge, they would evidently have been 
completely doue away witb by now. This, of course, resulted in numerous undesirable 
consequences, the most conspicuous of which are (as regards the substitution of discharge by 
swelling) a graduai earthing and a threatening disappearance of seveml arms. The 
contemporary hydrotechnic stmctures pennit navigation in the diverted sector with 
tonsiderably Iower daims IO discharge flow. Nonethel~s, despite this, the trend to 
irnpoverish the ffow through the inland delta is going on, this tirne in the name of energy 
daims, and the physiotactically dribious conception of compensating the discharge with 
sweIIing is a h  envisagd fur the main channt1 of tbe Danube. ... the presentday (inundaied) 
landrsape has bom modeled and is kept alive by a 2000 m'l' discharge. In au area where a 
considerabie part of the energy is p h u n d  ro be fd inro the mains, hence, tu take off the 
sysfem without compensation, we mus plan cornpensatory inputs into the landscape. In 
designing practice, this means to propose adjustments 10 the river b d  so that it wouId have a 
satisfactory level while preserving a CV (flow velocity) over 0.5 m.i l  (preferably around 1 
m.s") and that the arms system would naturally fil1 also with a BubstantiaUy lower Q (i.e. 
about 1000 m3s-'1." 

"At places where water from the a m s  will enter the old river bed, ir would be enough to 
canstruct roc& chutes on one side only, permittiog migration from the old river bed into the 
armç, but in places where a two-way flow will be involved, thwe chutes should be on either 
srde. On dams where water is ro flow from the river bed to rhe m s ,  chutes should be built 
from the side of the arms." 

Please, compare this tex1 with the EC Data report and vis& tht Danube delta between 
Bra~irlavs and Sap. Pleasc, compare the prediction and the realay wrinea ii EC repm. The 
stmggb is ru eliminate al1 negaUve i m p a s ~  and tu optimize the wtiole system rs much as 
possible. A lot of this has already happcncd. Wsfa  management tegime is akady elaborared 
as written above [FI. 



4 4 4 4 1  : 

B. Cornnten~ on the Recommendc~tions for a T~mporory Waier Mmngeme~ir 
Regime 

TIIe ecol~gicaIfy more nccep lubie range berneen 40 % und 95 % of wuter for rire Old 
Danrr be as an inrerim solurion, which in fuct is realisric from rhe technical point of vietu, 
rvas n ~ i  diSCUssed ut afL 

This incllrdes rhe EC experfs no1 naricing fhe original Slovak Iegal prerequisites for tlre 
operaiion of Gabcikovo (the "19 Condirioris" demanding 65 - 75 % of water in 111e Old 
Danube) as weIl as the 66 % compromise solution which was suggesred in February 1993 by 
EC Commission and accepted by the Hungariun side. Such a scenario would certainly 
reduce the ecological problems and would still, leave a large amount of wuter for SIovak 
en ergy production. 

TIie suggesied minimum discharge cf 400 m'/sec is well behw ihe hisforicaf minimum of̂  rhe 
river in this region, This wiQ promure ~ h e  extroordinary drainage egecf af rfre river, afleairrg 
rhe jkodplains aird the a4acenr lands. A minimum discharge of 600 m3/sec Is ciose ru rfte 
Irisraric minima and reclrnicoliy feusible ar lhe Cunovo bypass weir. 

10 % of discharge (2025 dls = average Danube discharge) meaos: 
- 200 m3h in average 
- value of 14.3 % of Gabcikovo production 
- 300 million kWh per year of electric power 
- at least 400 million Slovak crowns per year 
- saving of 0.4 million tons per year of coal 
- corresponds to 0.125 million tons per year of ashes if burning coal 
- saviog of 0.45 million tons per year of oxygen 

Un demater weirs 
As one ''rernediai memitre", the new consirucrion of two undemurer weirs is recommerrded. 
The S(ovak engineet's pion tu build rhe same kind ~$kck weirs crs on the SoutJIern Llpper 
Rhine fe.g. near Strasbourg). From the mony years of experience about these weirs on the 
Upper Rhke and the many scientific data produced on rheir impact.. it can be srared tlt at 
this meusure will be inappropdate, inefjscient and ecologicalIy detrimental for the Danube 
arrd it will rather women the situation: it will disseci the river contitiuum into a chain of 
pondr and resulf in higher erosion do wnstream /rom eaclt weir (cascade egect) ; upssream 
f iom the weir if will create standing water, higher eu trophicution and sedimen fution 
processes (colmarion) reducing the river water quality, i.e. a complefe change o/ ihe fintier 
bedload regtme. The design of îhe planned undenonter weirs creates such gr& vefocilies 

Jsh will nui migr~te; elsewfrere, arrifriai fidi hdders proved i5 be usefess investmejtfs. 

Un rop of tlris, ttndewater weirs p v e d  ru have no decisive, positive impact on rlre 
groundwatet. The w w  leveis will be c14usting on& ta rhe dbwrlsfream wcfier levd of end 
weir. Even wifh o n a m w  sequence ofmany weirs, these drawbacks couid on& porfI.fr I>e 





a m s  fio. f l o/ the "19 Conditions" ftom 25 June 1991), the Cobcikaw mgneers stnrted 
ru build rhÙ sch eme in winter 1892/93 desfroyittg pm of the side-am sysrem, rein f~rcilrg 
the discios~te~ wirh the Danube and startirting a pennaneni inundation of rhe wetland in 
May 1993. Condirion m. f 1 srared already in f 891 rhor 'th corrsm~ctUm o f k f c r d  uc t& 

inundatron ara d i &  rrtution Q ~ W S ~ ~ W  ~ & ~ L J C  rf;t tfiBr-@w~zg off& S A - m a d r t s u f t  in an 
-wd waftr reg& cf s . I fw  d ~ ~ d w a t t r ,  w h d  utitii t fur o w m  rwim and nutritnr conttnts 

d n o t  corrc5pOnd fo t h  na& t f f i ~ d ~ f w r f o i t ~ u .  f f w o d p v o &  a non-&d&q+tcrm i~rtrrsfaticn of 
rtic jwfs rnusw its or sprfrcant cfwgt.' 

I 

This view is strongly supprted by the WWF scien fisfs: these dikes will fransfurm Ihe 
previous con f inuum of ihe fiodpiain info a chain of practically independent ponds whiclr 
perhaps give the impression of an intact wetland at fint sighr and in very short t e m .  Ir 
may even be ttwe thaf rhe new waler Ievels following the new arri/icial wafer inpuifrom tlre 
Dobrohosr intake structure liJted ihe wafer level tu a higher level than under recent predam 
condirions. Ho wever. rlre single-poin f inJo w of water. ils stable, signijîcanrly reduced volume 
a~td ifs changed water qualiq (the warer cornes (rom the srorage lake having los mosr of iis 
suspended marrer including nurrienrs cruciai fur rhe jloodphin ecosys~ern) in fact rwir  itz 
delrimental eflecfs. 

The warer b e l  jus1 upsfream from eoch iareraf d i h  is l$ed roo higfr and remoins stabIe 
over many monihs. This is h o g i n g  for norural floodpioin biuce~oses. Furfher upsfream 
from eoch larerd dike, rire w m r  dumming hm no more impat~:  the dammed water remairrs 
Irarizunrai, while rhe fruodpIain morpho fogy is inciined. 

No independent ponds (except two new material pits between Vojka and Bodiky), no stable 
and stagnant water, no horizontal water level, no loss of nutrient. This was explained earlier. 
We cari only recornmend to WWF to visit and to work in the area. 

***&a 
This meesure induces a reni ihreut tu rilc affecced flr>odpiak fores~s. Cuntrov $0 rhe 
propagundo of the Slovak invesfor c o m p ~ y  in 1993, the arft!ci~I warer inpur &as nor 
' kved  &c Danube iirtatrd de£ru"+. Moreover, the negaiive scieniific progrrosh is  uIready 
reaIiiyF irs ii uns reveated drrrirrg recenr smdiés tiy French scienlisix f rom rf~e Lyon unive@) 
wfro inves-ted the 10 wer par£ of rhis Sfovak floodpl~i~f secfion in f 992 and 1993: rhey 
fou ad cimr signs ofphysioiagicai prubiems fur wifiows which iil large nu rnbers soon wiII die 
or have already died (espciaily large irees). 

Yes, there are known physiological problems of large old wilIows in predam conditions, 
which has the French scientist recognized. Ground wato level has increased pince May 1993 
in the whole Slovak f l d p l a i n .  It means, that he studied the previous predam long-term 
developmcnt in 1992 and 1993. 



**a*+ 
ln uadi~ion, the larerai d i h  proved ro impede rhe migration ojfish ond orlier waler 
organisms because they created high barriers which no Danube fîsh can cross. In 1992, rl~ere 
were four srnall lateru1 dikes in flte side-arms near the village Baka; in full 1993. the number 
of evept Iarger barriers increased lu leri. The French studies docurnented a drasric loss of Jîsli 
biomass as compared [O the 1992 siruasion: opparenrly almosr ail large jîsh have gone. oiiiv 
a few species dominate (e.g. bleakr = Alburnus a.) while the original diverse Jsli cetioses are 
largely alrered roday. The derailed analysis will be available in January 1994. 

SIovak Cartography published a map [27] where all oIder lateral dikes are shown. AI1 IO 
dikes are in the map. Laterai dikes were re-consrnrct&, regdation weirs at some places were 
added. 

+iF+*+ 
Finally, the consrruciion of these new laleru1 dikes ~ogether wirh rhe pemanent, controlled 
fillittg of she channels provided unlimired access for many more visilors (recreacioit!).and for 
the ofren illegal consrmcrion of weekend houses al1 over the Jloadplain: the wetland, which 
urrrii recentfy kosted mnny rhreuzened, but sensible species is today dramalically 
endangered &y rhe &tent of turning inru a big recrtarion area for &ousandrs of people. 

The wbole area from Bratislava EU Sap is 50 km long and bas two sida. Enough space for 
organizd tourism and protected area 90 % of the area is cultivated (forest plantarion). Some 
areas are aiready protected and closed for tourism. 

**a++ 
It catr be concIuded thai, after the weirs and dikes were largely tesied on the Upper Rhine 
in the 1960s und f 97&, &lrey wiIi have no sarisfying effeci orr eso/ogvf groundwuter or 
foresny ut the Danube. 

This is true in the Upper Rhiae, 

,+*++ 
Un fortunatelly, the most important recomrnendarion of the EC Report suggesiing a 
"depositi~n of gravel" downsrreom of the Cunovo weir is not discussed any furrlier. 

DeposiUon of grave1 is included in the reports [A, 8, 1, G (p. H)]. 



++SC* 

C Technicd Limits of the Present and Dischurge intu the Old Danube 
Temparmy W a e r  Monugemenr are large& dependent on the iechnieai siruniion o j  ihe 
Gobcikovo scheme, especi~Ily {lie Cunovo diversion weir. wirh ils vanous upenings. 

Cunovo weir, shiplocks and power siaiion are under construction now and will be ready in 
1996. This will extend the discharge capacity at Cunovo to that as in Dunakiliti weir, wbich 
is completed, but is usai only dunng the large f l d s .  , 

! 

*+a++ . 
A reiatively mai f  probkrn orose wifh fie ferv service, in rhe GnbciX-ovo cmaf providing n 
second connection ru ~fre ifiree isolaled villages. 

The road connecting the ihree viIIages with Bratisiava is under construction. This will be the 
t hird connection. 

.*/I+++ 
... navigation was closed several limes, especially on 29 days berween 20 Ucfober atïd 30 
November f 991. 

Tbe 29 days of cIosing the navigation was during prrning the Gabcikovo into operation and a 
large winter f l d .  This is commun situation on al1 watenvorks and during the flood 
si~uations. 

Titbit for the WWF was the new stopping of navigation in March and April 1994. Besides, 
for such cases, operation of shiplwk in Dunakiliti was foreseen. 

+**a+ . 
The Crrnovo bypass weir was originali'y designed fur auxiiiary prposes with a irydrauiic 
capctciw of 1,160 m'/sec (4 gaies), Hloweyer, ofrer a few houn of operolion. ir p v e d  fo 
have a faüig design /or rire srrvng er~sion acrivities irs downsrream par& (9). ThereJore. 
ifre weir 's dischorge is limired in ai£ cases to 600 m'/sec. oorfremise if cuufd be desfr~yed by 
erusion. 

Cunovo bypass weir is temporary stnicture now with iimited discharge via spillway of 600 
m3/s. Definite weir, shiplocks and hydropower station is under construction with large enough 
capacity. 



+***a 
Two lainier gaies {ench 24 m h g   UR^ 23 i henyy) were wosited 2 Lm imuwnsireom onla 
Hungurian r~rriloïy. 

Tainter gates are heavy but hollow. Archimedes law is  still valid. 

+*+CC 
Tlris expInim why one O/ rhe remediai meures  of iite EC Working Group recommends iiie 
*n<iructim 5fm d m a & r  mir ut 1845.5fur impr- de opmMnniid&ifiry of wairr suppiy 
from thr &&na WC$ ( . .  mn~lunnncr o f t h  r$=yyl. ... Wthmtt th3 thrrr ir n f n r p  N t  thnt thr 

inundation WC? s@wq d b e  d r  rcpaL mast of r fit tim'. 

WWF is aware of the fact that the proposed undmater  weir in rkm 1845.5 ensures the 
fitIing the branches system in Hungary with water and ensures at the same time the crucial 
needed interconnection of Hungarian river branches with the Danube at least on two or three 
places (Fig 3.4). If the undmater weir is 1 - 2 m high, an increase in the water level will 
not reach the inundation weir. The Hungarian and SIovak administration agreed with the 
Hungarian proposal of realizatiun of a similar undenvater weir in rkm 1843 which can put 
into use aIso the ready made inlet structure of the Hungarian brancb system in Dunakiliti. EC 
Working Group made political compromise and advanced the proposal place of the 
uaderwatw weir upstream, so that Dunakiliti hItt structure for suppIyhg Hungarian 
inundation can not he used. This was decision tu satisfy the wish of the Hungarian 
Parliament, 

4++++ 
The sedimen tation processes in the Cunovo srorage Iake were always stressed by ihe SZovak 
side as an important limit for o higher discharge of water into ~ h e  Old Danube because a 
reduced discharge in the srorage l a k  will en hance the undesired settling of suspended load. 
The new EC R e m  (4) col l fm rhar 'dbdfoadruz660 %qf t f i r~ f f~pcr rdcd6cdbudt iov~sz~t~ in  
tr;t rcrtrvw' and fhar the damming or Cunovo bas higfriy ssignificair~ly disrurbed £Ire 
sedimenrofion/e~osiun bohltce in the Danube. musi. be staied.- 
f . The Sfovak sr'dr now admiis fur the rùne ilrat ihis yrobicm in the storuge lu&& 

already exisfs, Evm rhe building ufaflificiaI isIan& in rhe srorage iake connut s ~ c p  rfris 
process. Mosrlikly. detrimenlai biochemicai processes inducing o zlzreat for rlre 
groundwater qualiiy have sfarled and rhus will probably ~Iireaten the drinking worer 
iiearby. 

The Slovak side from the very beginning have been aware of the sedimentation in the 
reservoir. This sedimentation of the bed Ioad is smali in the reach from Bratislava to 
Rusovce (ca 150000 m31yem) and has positive' tif&. Later* grave1 and sand will be dredged 
and adde. downstream Cunovo weir. Guiding structures in the rwervoir (which is now noi a 
storage Lake) are not consiructed tu stop these processs, but tu distribute them over rhe area 



. . 
FI<'. 3.4: Openings in ihe river cmhaikmcnis fiir supplyinp ihe 

I Iungaria~t il<~cdcrpitiiri wir h waicr 



so that at some places is alternating scdimentation and erosion. This guiding structures are 
functioning only if the water is flowing witb high enough velocity. Under such conditions at 
these places "mostlikely" detrimental processes will not start and mostlikely detrimental 
processes will not exist in reservoir. Reservoir is not a polder as it is, the case at the sides of 
tbe hydropower structures upstream Bratislava. 

+++a* 
1 .  Beside jiner bed sediments, ihere will be a clear deficit of transportable marter compared 

ro the river's transport capaciy in the Danube downsrreum Jrom the reservoir. This ivill 
inmitubly result in erosion processes downstream from both the Cunovo and the 
G&cikovo weirs, ssimilar to such eflects on orher dams elsewhere. 

WWF is no1 aware of change3 transport capacity in the Danube downsrream Cunovo weir 
There is no1 direct sirnirarity with utha dams "ebewhere". In the opposite, because of 
destmction of river bank fortification, meandering of river, interconneclion with river 
branches, underwater weirs and fortifid fords and if necessary adding sediments at 
Bratislava, this al1 will make this effect ao important. 

+a**+ 
D. Commeiris cri the Suciai Si-ario~f. of Lucal People 

The unreliable ferry service (if mns mosrly once an hour due to limired fuel; ils limited 
capaciv oflen l eah  ro long waiting times; it ofen has IO stop during fog, wind and ice) 
causes unacceplable travel times. 

In cunrrast, the new r d  wili mniniy seme rhse who (irow devefap an interes1 itt) spend 
rlreir week-eird or recreafion rime in rhis area. Toge~her wirh ilre new, pennunent access ro 
rhe enlire we~land over the £arerai dikes* rhe pennunenriy filied-in warerwoys. the hundreds of 
oJen iilegally built week-end houses aIong rhe side-am and rhe newh pfanned recrcuriorl 
areas al the grave1 pits. a total transfonnatiodalienation of the wetlund and of the 
traditionai villugw with their social stmcîure is now being Ùnplemen fed from the outside: 
This process is technocraiically oriente4 ignoring traditionai local inlerests and ecologicai 
sensibilities. It is urgent thut this wiII be sropped, and where possible, reversed 

Tbere will be thiee access possibiiîtia to the three viilages and those are: directly from 
Braislava, via Gabcikovo puww station and the mention4 ferry boat. There was always 
permanent access to the entire f l d p l a i n  between villages and ibe Danube. Qnly in the laresr 
20 years the river branches bave not beeo pmaneotly filled-in with water. We ask WWF 10 

give a list of "hundreds of illegally built week-end houses" in this floodplain. Gravel pits are 
situated out of a floodplain forest. Lateral dikes are old roads used by forestry. 



+ + * S i  

Recomme~rdariorrs by M F  and Independerrr Sciettrists 
A, Recommendatiuns wifIt Respect to the EC Repurrs 
.... M F  saggesrs prodücing as soon as possibIe 
* a water qualio study including 

conrrol sampling and analysis on the clian&s in su rjace and groundwater quaiil-V. 
changes of the underground currenfs and 
putenlial impncfi on rhe drinking wuter resiyvoir; 

* a nYer engineering smdy itzvesriga~ing 
rhe present sfate of rfre Crrnovu sefieme, . 

r rire rgchnicd pssibiii~ies and cos# for rhe improvemer~r of rlie discharge in ru the 
Old Danube and 

r the new variant io reduce the undesired sedimentarion processes in the sforage 
Iake up and downsfream /rom the Cunovo ,wetr rhrough rhe construction of a 
small navigation route. 

Eacir sfrrdy should be worked ouf by an independent expert ream aIso inv~fving lucal, 
competeHi expem, providing lhot t h g ~  con wark indepnderrli'y from {Ire goveramen1 and rhe 
Gabcilrovo operaror. 

Until now there have been various independent studies: One such a study is under realization 
in framework of EU PHARE program. The program is not only study but an optimization of 
al1 aquatic elements: 
- surface water 
- ground water j 

- agriculture and fores~ry 
- environment in connection with wata t 

The main goal of this program is to define and solve problems and to malce and realize 
suggestions. Same results are already available (see pages 103 - 109). Paralle1 studies are in 
framework of monitoring at various institutions, univepities and the Slovak Academy of 
Sciences. 

+a+*+ ; 
B. Alternative Recommendalions for the Fuîure wuter Regimes 

Ho wever, il b clearly a question of the Europeun political interest ho w quickly the needed 
political negoriutions wilI produco rrsults and ho w mvch rime wilt br nllowcd tu p u s  by 
fut Qe reaiisan'on of rhe urgent& needed und iiopefuffy agreed sep. , 

What is the reai WWF political intaest in this case story? 1s WWF really polilically 
independent? Is the Gabcikovo projcct technical proble'm or political one? 

1 



*a*** 
The sciertrisis invo fved are convinced rhar rhis 'kerrtle sulurion" can be aclrieved ( t r ,  
cheaper and polilically easier, than ihe "iechnical sululion " 1 he EC Mission's Working Grotrp 
was able to agree on. 

Every new solurion Ilas to respect rhe Jollowing priori@ objec~ives: 

1. The reestablishment of the hydrologicai dynamics both 
in rhe O id n'ver -bed. 
in rhe side-am w e m  and 
in rhe fzoodpfains. 

... rhe wcrfer Ieveffl~~cf~atiuns ..* huve tu run in, rrrrch a wuy as rhey were ut Im under pre- 
dam corrdirions, and nt bes~ before the serious grave1 exavarions siarred (i-e. 1960s). This 
atrrmarico~ly enraik the treeded narural i n p i  of nurrienrs into fite Juodpiuin. 

The Gabcikovo project and the Slovak proposals of water regime ful fiIl these requirements. 

++a++ 
2, The resfurufion of the groulidwitter fabie dyirumics 
This is possible only under o non-resfric~ed conneetion berneen ~ h e  s~trfoce w~ aird ihe 
aqtrifer. 

This requirement is fulfilled by existing state. Pruper warer management regime has been 
proposai. 

++*++ 
3. The reesrablishmenf of a direct and non-inhibited connechbrt between the river and tIt e 

fIoodpIciUr inciuduig the side-ums. 
This will aibw the migrution oforgorrixms orrd diaspares. 

The Hungarian and SIovak project of re-establishment of connection bas been stoppd hy 
political means by the  Hungarian Parliament. 

*+++a I 

4. Theenhancement of rhemorphodynamics 
Erosion and sedimen ta fion are prerequisites for the habitat and biologicd dynamics of 
j70adpIaim. TItey should be prumored ru ihe largest exren! possible. 

It has happend on the SIov& fidpIain.  



*a**+ 
5. The resioration of serf-purificmSoti processes . 
mey hove ro be supprred 15 frre maximum extenr in ihe entire f loodpf~in and river a m ,  

! 

Restoration bas already re-startd at Rusovce, between Bratislava and Kalinkovo, in the 
Musuni Danube, in rbe SIovak inundarion. "SeIf-pollution" processes have been stopped in 
the Slovak f i i d p l a i n .  

I 

1 

* * + S I +  
C. Short-tenn Solution 
Based on ihe technicaliy pssibie I 
* disrharge minimum of 600 m'hecA and 

discfrmgc maximum of ar ims# 940 m'/sec (more bp £0 1.51111 m'/sec depending on ihe 
recitnical pssibiliries of the Cu novo weirs and wi~h  respect ro rfre SIovak legai order 
srated in the " f 9 Cmdirions " from June - 1991). ' 

Higher average discharge will create eutrophication pioblems with following water qualiiy 
changes and secondarily it will create pollution of air, soil, etc. Cpage 1 IO). 

WWF suggests as an urgent mesure for the next two years, wbich are needed for the 
preparation of the long-term solution, instead of underwater weirs the accumulation of 
scdiment bodies in the oId river btd in the form of gmvel banks and isIands. 

Betrer possibility is tu Iet the Danube, at Ieast partially, tu meander uver the floodplain. Tu 
accumulate sdimenis, it meaus tu excavate and transport çediments tu a proper place and 
rhen tu put rtiem somewhere inro water, This prmes'in tbe large scaIe is not very 
ecoIogtcaIIy friendIy. 

*$I+++, 

Even though this interim solurion cannoi bolunce the idrawbacks of undenvater weirs 
conceming the groundwater levels, 
* ii largely prevents upsiream coImation and 

L 

* etifraphicalion, 
* i f  presemes rire river continuum olrd 
* a h w s  je migration of JS f r  and other organismq in rke river bed. 
* In addilion, if  is no dien consfruction Oike on arl@ci~t undemater weir.1 in rhe river 

bed, and uses aurhochrunous marerial from rhe river bed irseif and front the banb T i i i ~  
meastire does not disturb or change the ypical environment for the river biocenoses. 

* These sediment bodies allow an e w  transition tqwardr the needed long-ferm solution 
whicir is suggested in D. 

Underwater weir is similar to naturai fd. At the same time it is  the bottom fortification 10 
some exlent. Underwater weirs are na the river -seps. . - 

1 



4 i * + *  
These sedimernr bodies can easir'y be buiit up wirlrin a slrorr-rernl of a Jew weeks using f i e  
exis~ing focai grave4 and sand deposits in the old river bed 

Exactly, from this material will be built the underwater weirs or if WWF wisbes - artifrcial 
fords. 

+as+* 
D. Long-tenn Suiufion 
Srarring from the above-rnerrrioned facts thur 
* rhe previous, rraturrral waler ievei d p m i c s ,  wifh uI! ~heir positive eflec~sfor rire 

JIoodpIains and rhe gr~undwater, have ru be r ~ r e d .  
* rhe discharge in rhe Old Danube realisticaii'y will remaitt befow the fumer dischorge, 
* ar leml rire Slovak legai s~andards (as stared in the "1 9 Conditions" from June 1991 

fo/Iowing J 14 O/ the Slovak Water Law) wilf be fuIfiiIed, bu1 in tfieir meaning of a 
dynamic discharge (cf. description in BJ of 65 10 75 % of warer. 

* an acceptable compromise will be found, orienting on the EC proposal from Februnry 
1993 (average discharge of 66 %) which was already accepfed by Hungary. 

rlte compensa lion of the discharge dejîcii (25 - 35 %} cnn only be achieved by 
lifting and constricting the present river bed 
whiCrFl is entailed by a reduction of the existittg discharge area. 

The iifiing and constriciing of the river bed carr be achieved by the depsifion ofgravei and 
srnoil si& botriders in the oid river bed. SimiIar tu rhe short-temi solution, rhis meusure 
it~chdes rhe flmirrg of isiands and grave! bu&, Ii is expected rliar o sirelch af ca. 20 - 30 
km downstream of Cunovo has ru be fiIled u wifh a vofume of one to IWO melers. Fur zizis P purpse, an omaarrr afca. 5 - f O million m grove! and burtiders wiil be needed. 

As a second FMYF recommendation if is mggesred i h  
tlt e siorage Iake up und downstream of Cunovo be reduced by new dikes to a navigation 
route 

The objective is to reduce the sedimenration and undesired biochemical processes in surface 
and groundwater of rliis arri/icial lake (wltich has no ejîcient sealing ro rhe undergrouiid like 
rl~e power canal) to the minimum extent. This will reduce the poten fial water pllurion 
threutenirrg ihe nearby and downstreom drinking wuter weIls. The area in-bemen the new 
dikes paralid £0 the navigaiion roule and the presenf I& dikes should be tumed Mfo 
reszorariori areas, gdone in ihe appropriaie wa). rhese mm-made biotopes con devefup over 
rfre years inlu secondary wedand biofopes. 

Ir is  eviden~ ~Irnf rhe enrire pfûnning and reaiisafion ofthis salurion lias 10 be examined 
rfrorougfrfy rznd in deiaii by an independent, infcrnationrtf wnm engineering instifufe 
to~ether with un ecological insiiiute experienced in n'ver management. 

h contrast to other proposais, this "gentle" solution oflem a comprehensive appruach to 
the river are& It wiii 6 eIp to limit und p u d y  men reversc the detrimentai changes induced 
by the Gubcikovu schern~. II will nul only bring a long-tem preservation of ,th& jloodplain 



ecosystem of European importun ce but it guaran tees a improvement of the presentIy 
critical groundwater siruution. It is a solution for the Danube and the base for an 
ecologicaIi.+rieirted, ecunmic devclopmeni of the border region wfrich is io seme the 
iiveiihood of people living on bofk sides of the riyer. 

Decision making for the long-lem solution wiII be bas4 on thorougtrly study of monilorecl 
data and on evaIuation of long-term deveIopment in the area. The soiution will be tuned ro 
the best conditions and this with c~operation with the best environmentai institutions. 



EnvironmeotaI impad of constrrtclion of hpdropower system lies in construction of weir, 
function of whicb is impoundment of wata, cunsrmction of bydropower station and 
construction of water suppiy for turbines. Water supply for turbine is constructed by 
canalizing a river (making a river into a canal by straightening, building the high 
embankments along the river), or by building the water supply canal aside from river 
bringing water to turbines. In the first case, hydropower station is built up directly 'at the 
river. This is typical for Nagymaros. Pari of the f l d p l a i n  is covered with impounded water 
and a part is changed into "polders" (depression with stagnant water behind the 
embankments). Original f l d p l a i n  is  lost. In the second case, the bydropower station is at 
some distance from the river. This is typicai for Gabcikovo. The f l d p l a i n  is saved, but the 
water regime is changed and should be thmefoie optimized by appropriale mesures. 

In the past, measures taken fur the navigation constrained the possibilities for the 
deveIopment of the Danube and the floodplain area. The ecdogicaI changes in rhe area are 
subject to a Iong-term trend of river bal and warer IeveIs decreasing carisui by a variery of 
reasons, above al1 the large r i v e  regrrlation works, wbich implied deliberate and unnaturai 
cutting off and bundling of river branches into one main, straightened and heavily fortifred 
channel for navigation. Assuming the navigation will no longer use the main river, a unique 
situation has arisen. Supported by technical mesures, tbe river and the floodplain can 
develop more naturally. 

The main impact of a constniction of hydropower system lies in the changes in water and 
ground water regime. These changes are the primary changes. They are rneasurable 
irnrnediateiy or in short time afier puaing system iuto operation. Ecological changes (except 
large lusses in frsb biomass immediately aftes diverting Iarger part of water) and especiaIIy 
the changes of several important ecoIogicaI indicators, e,g. furest, birds, beetIes, mammals, 
fish, molIusks, are secondafy changes and are usually mesurable after a longer period, but 
at the earliest in the next vegetation perid.  It was the aim of the EU experts tu cstimatc thc 
primary changes, changes in water and ground water regirne, because tht frrst rneasurcs 
and remedy measu res are of fi ydrologica1 type. Tu evaluate and propose such mesures, 
there are needed the characterization of long-term pre-dam condition trends and short-term 
changes during, beiore and atter damming the Danube. It is therefore only obvious that 
rnainly water regirne measuremen ts were taken into considemtion in the EU expert's 

Gabcikovo - Nagymaros system of barrages, lwks, dikes, canals, etc. represents an cxtrcmcly 
cornplex system. To understand this system, it is necessary to creare a plausible and 
consistent frarncwork for thinking about the probiem and a tao1 tu organize and analyzc 
the avaiIabIt information in spttifrc projetl-vritnttd context. Except this, it is necssary ro 
have a dtep interdiscipllliary know1edge A simple example fur an "independent" reader can 
be the prublem of occurrence of benzopyrenc in an observation well @age 90). An 
independent scieorist should not only knuw rhat benzupyene is an ha2ardouS organic 
poilutant and he shouid not only compare anal- concentration with somc standards, but 
should know somethiog about the possible pollution sources of chemiaals, about ils 
degradation, transformation, treatment, etc. But this is only one part. He should know abou 
ground water flow, recharge of aquifer, proceues in the aquifer and this al1 according to the 
local geological, hydrological, etc. conditions. Except this, the independent scientist should 
h o w  something about constniction of production wata  wells and observation wells and 



especially of concrere wells i f  some anomalies are measured. In our example organic 
p~llutants have beeo derected in a deep obsevation well (Rusovce - Ormvoe L u c y  D3/3) i n  
a deprh of 71 m. only one day aftrr fulfilling of rese+oir with waier, in ihe uppa pan of 
the resemoir by Rusovce where tbcre war not fiwded arca and the Danube is flowing in itr 
previous nver bed. Water level was raised, that time not unnaturaIy higb, to the Ievei 128.5 
m as1 which is approximately level at previous average discharge in m m m a  period. The reai 
scientist shorrld ask a few questions: 

What is rhe origiu of poIIurion? 
What is polIuted, ground water, well or sampie by ,sampling? 

w 1s it possible rhat ibis kind of pollution can travel from river into the well in such short 
time? - 

a What can be the reason for this wcurrence? 
1 

The aaçwer will be: scientifically and theoretically il i's not possible that e.g. lindan could 
occur in the ground water in this observation weI1. Occurrence of sucb substances in the 
mentioned well is probably from the air and dust, because this wells are observation weIIs 
constructed for measurements of ground water Ievels and not for microbiulogy and speciaI 
chemicals, Wells are ncit pumped continuousIy and are not isolated from air polIution and 
dust. fump ~ h e  wells properIy and try again* This was aIso done and no polIution was 
measured. We have discussed aII these topics with the WWF independent scienrist on the 
Conference in Papiwnicky, one of the authors of the WWF Statement. 1s be reaIIy 
independent and is he reaIIy scienrist? 1s WWF reaIIy interested in scientific dispute or in 
political one? 

Comprehensive staternent, as the WWF Statement seems at the first sight to be, bowevcr 
should also look at the positive impacts, i.e. environmental improvements that are possible 
directly (tg. hydropower replacing fossil fuel), (see page 110) or indirectly (due to increased 
revenue) as a consequence of a new developtnent project, e.g. supplying floodplain with 
water, new road, tourism, etc. Furtber such statwient should be comparative, not aa absolute 
assessment. 

Recommendations by WWF and independent scientists are trivial, Surface and -und water 
flow and quality iacluding sedimentatian processes are aiready studied in tbe SIuvakia very 
carehUy e.g. in the EU PHARE project, and meaçured and studied by various orber 
organizations in framework of Centre of Monitoring. Independent experts are incIuded, 
contrui sampling and analyses are carrid out. 

h 

The re-estabEstirnent of the hydrologicai dynsmics id old river bed, river branches, 
f l d p l a i n  and ground water have been proposed [I, FI; For WWF scientists it i s  known that 
such real proposals have been elaborated. For example, discharge in river branches on each 
side should be 1/50 of discharge in Bratislava, which ensures natural discharge and water 
levels fluctuation (up to 2 m) and the whole variety of flow velocities. Except this, in special 
occasional f l d i n g  of f l d p l a i n  is foreseen. Similar water management is proposed for the 
Danube includiog more water in vegetation period, fluctuation of discharges'and walw ievels, 
according to previous studia, The means for ground water fluctuation are the Danube, 
seepage canals, inundation a r a ,  resmoir. By superposition of these rneanq necessary Wund 
watw fluctuation estimated by previous studies corrId be reached. There is no fear that 
connection between the surface and grorrnd water would be lost (see experien~e from the 
SIovak f ldp la in ,  page 64). 



Tbere was no1 non-inhibital connection between the river and the f i d p l a i n  in predam 
coaditions. Proposais and approved projects for such connection exist. Some of rbem in 
f lodplain are under construction. Co-operation of Hungarian side would be welcome and 
would yield into much better conditions than there were the predam conditions. Erosion and 
sedimentation is promoted from Devin down to Rusovce, from Cunovo to Sap and in 
reservoir from Cunovo to Samorin. 

Self-purification prccesses are restored in the Mosoni Danube, in the Danube at Petrzaks and 
Rusovce, frum Bratislava tu Karinkovo and in the a d p l a i n  area. This wiil be improved in 
addition after connecting the Danube with river branches, 

SIovak side wiII ensure the necessq discharge into the Mosoni and -Mary Danube, into rhe 
Danube and will optimize step by step the wbole stnicture, based on evaluation of 
monitoring. 

Meandering of oid Danube, new islands, new banks, fords, erosion of river bank fortification, 
etc. are realities. This prwess will continue. Some undenilater weirs are needed to start the 
process of river flow via f l d p l a i n  and eventiial fo start new partial meandering i n .  
f ldpIain.  

Undenvater weirs are no1 colmating because velwities in al1 cases and at aII places wiII be 
tïigher than 0.3 &S. T h e  wiiI be in al1 cases turbulent flow, no thermal stratification and no 
eutrophication in the Danube. Undenvater weirs are similar tu narurai fords and preserve rhe 
river continuum well. They do not prohibit migration of fish and 0th- organisms. 
Underwater weir will be created by large Stones and grave1 using authochtonous material 
from river bank fortification and river banks. 

Lifting and constncting the present river bed already startedr Some grave1 will be added after 
constmction of Cunovo shipIwks or after prittiag DunakiIiti into operation. Tu construct new 
dikes in reservoir downstream of Cunovo is not realistic because the needed amount of 
gravel. It wiII in addition create polder situation and fmm the point of view of ecology, such 
proposa1 is not sound. There is not fear at present conditions that some undesird 
biogeochemicai procsses wuld sstart in reservoir. Sedimentation is regulared in rhe rservoir 
area. Reservoir is not a lake. 

In general, the WWF Statement is based on very simplified way of thinking. Tbe WWF has 
al1 materials and data as the EC experts and in addition some more data from Hungary and 
probabIy some special reports from Slovakia. The rault  is slaodering of EC experts, 
slandering of SIovak and Hungarian institutions, scientists, experts and designers. 

W F  sentences are very emotive, but in very generaI IeveL In the whoIe Siarement there rs 
no exact number, scientific demonstration of facts, no discussion. Perhaps, the text give rhe 
imprasion of the whoIe wisdom and suund judgmenr. 

Typical sentences are: 

WWF has been octively engaged in rhe Gabcikovo case Jnce 1986. 

Unti1 now we have not seen any real scientific study on so much discussed topics. 



The goal O/ this FYWF papr is: 
fo give nn indepnde~t.  scienrif;c~liy liased review on ~Fre presenr sifunfion in rhe Danube 
region aflec~ed by Gabcikovo 
ru critic~~lly comment on the Reporr offhe EC Mission 
ru gi~e recommendoriorrs for the future marragemenr of the river 

WWF Staternent is neitfier independent, nor scientific review. It can be seen e.g. from ~ h e  
"PRESStf (see Appeadix) or from the letter of one of the authors: "Der WWF und die 
anderen NGû Kampfen seit mehreren Jahren gegen die Wasserbau-Lobby und besitzen 
unfaugreiches Datwmaterial." 

l 
But neverthless, for WWF is typical: 

to put themseIves into position of independent scienrific organization 
tu criticize EU experts and other experts outside of WWF 
tu give "cIever" advice 
tu d istrihute appeals and organize press-con ference' 

... along rhe Danube up and downstream from Dobrohost, rhe groundwater Ievel was nor 
raised, but Iowered by up to 2 meters due to river diversion ... 

Well, we have simple no words. This is complete negation of a11 measriremenB. Simple 
advice of ground watw Ievel increase up- and downstrearn Dobrohost is at foiIowing places: 

Strkovec - Iake 
ZIate p i e -  Iake I 

Biskupicke ramtno - river branch 
couage settlemtnt at Hamuiiakovo 
grave1 pits - lakes between Vojka and Bdiky 
lakes and not interconnected depressions in the flodplain on the Slovak territory 

a al1 obswvation welIs in the SIovak part of inundation 
domestic wells in the upper part of Zitny ostrov area 

On 28 ApnI 1993 WWF spread an appeaI (see "PRESS" in Appendix) for "Urgent Action by 
European Ministers IO Averi Further Disaster at Gabcikovo". There it is wriifen: 
"The onIy way tu prevent a disaster is to immediateiy restore at Iem 80 % of waier tu the 
original riverbed, said Mr, AIexander Zinke, a WWF biogeographer wtio visited Gabcikovo a 
few days ago," 

Such arguments as  WWF is using (after visiting Gabcikovo) simply put the whoIe Gabcikovo 
- Nagymaros cause on the plane of pity and injured feelings, and are a direct admission of 
bancruptery as regards real scientific arguments and principles in WWF. We would advise to 
al1 who want to make an independent examination of the environmental effects of Gabcikovo 
project io visit rhe place, to speak with peuple, designers and other specialists in al1 reIated 
rupics and to study a11 opinions. 



REFERENCES IN THE WWF STATEMENT 

WWF (1989): Stellungnahme des W F  m m  Stausrufeaprojekt Gabcikovo - 
Nagymaros. I.A. Ungar. Inst- f. Entt Angelegenheiten. RasraIt. 
WWF (1992): Energy for Slovakia - Options of an environment - orient& policy. Ed.: 
Austnan Ecology Institute, Vienna. 
WWF (1992): Construction and operation of Variant C of the Gabcikovo - Nagymaros 
project under international iaw. Legal study by Dr. G. Bemsch, Bmssels. 
EC Mission Data Report (2 November 1993) on Assessrnent of Impacts of the 
Gabcikovo Project and Recommendations for the Strengthening of the Monitoring 
System. Budapest. 
EC Mission Report (1 December 1993) on Temparary Water Management Regme. 
BratisIava. 
Surface and Groundwater Quality (October 1993): Pais 112 and 2 2  by RH Union, 
Bratislava. 
Exrended Monitoring of Water QuaIity during the FiIIing of the Gabcikovu Dam 
berid 26 October - 31 Decwiber 1992): SIovak Hydrumeteorologicd Institute S M ,  
Bratislava. 
EC Mission Report (November 1992): Working Group of independent experts on 
Variant C of the Gabcikovo - Nagymaros project. 
EC Mission Report (May 1993): Field inspection at the Gabcikovo constniction site. 



EC REPORTS 

[A]  Commission of the European Cornmunifier, Czcch and SIovak Federative Repuhlic, 
RepubIic of Hungary. Fact Finding Mission on Variant C of the Gabcikovo - 
Nagymaros Project, Mission Report, Bratislava, Octuber 3 1, 1992. 

IB] Commission of the European Communitis, Czech and Slovak Federarive Republic, 
RepubIic of Hringary. Working Group of Independent Experts on Variant C of rbe 
Gabcikovo -Nagymarus Project, Working Group Report, Budapest, November 23, 1992. 

[CI Commission of the European Communities. Workiog Group of Independent Experts on 
the Gabcikovo - Nagymaros dam. Part of Working Group Report eIaborated by Univ. 
Prof. Igor Mucha on behalf of Czech and SIovak Federative Republic, Final version, 
Bratislava, November 20, 1992. 

[Dl Commission of the European Communities. Field Inspection at the Gabcikovo 
Constniction Site. Mission Report, Bratislava, May 24, 1993. 

(El Commission of the Europeau Communities, Republic of Huogary, Slovak Republic. 
Working Group of Monitoring and Water Management Experts for Gabcikuvo System 
of L x b .  DATA REPORT - Assessrnent of Impacts of Gabcikovo Project and 
Recommendarions for Strengthening of Monitoring System, Budapesr, November 2, 
1993. 

[FI Commission of lhe European Cummunities, RepubIic of Hungary, SIovak Repnblic. 
Working Group of Monitoring and Water Management Experts for Gabcikovo System 
of Lm&. REPORT ON TEWORARY WATER MANAGEMENT REGIME, 
INDEPENDENT SCENARIO. Appendix D of the report [G] in separate volume, 
elaborated by Univ. Prof. Igor Mucha on behalf of Slovak Republic, Bratislava, 
November 28, 1993. 

[G] Cornmission of the European Cornmunities, Republic of Hungary, Slovak Republic. 
Working Group of Monitoring and Water Management Experts for Gabcikovo System 
of Locks. REPORT ON TEMPORARY WATER MANAGEMENT REGME, 
Bratislava, December 1, 1993. 

IH] Comenius University, FacuIty of Natural Sciences, Ground Watw Division, 
CONTRJBUTIONS TU DATA REPORT. ~rarislava, Octuber 15, 1993, List of 
incIuded data reports: 
SURFACE AND GROW WATER REGIMEIIN THE SLOVAK PART OF THE 
DANUBE ALLUVIUM 
1, Genetal Description 

1 

i.1. Surface and Ground Water Regime in thelSlovak Part of the AIIuvium 
1.2. Discharge Data 
1.3. Surface Water Level Data 
1.4. Ground Water Level Data - part 1 
1.4. Ground Water Level Data - part 2 

2. Surface Water and Ground Water Quality - p,art 1 
2.1. Tab. 1: Surface Water 
Surface Water and Grou~d Water QuaIity - part 2 
2.2. Tab 2: Watw Sources 
2.3. Tab. 3: Extended monitoring 

SEDIMENI- TRANSPORT AND SEDIMENTATIONEROS~UN 
F L O W  FAUNA AND FORESTRY 
IRRIGATION WATER AND AGRICULTURE 
ELECïRICITY PRODUCTION AND NAVIGATION 



f 1) Slovak Republic. Temporary Regime of Water Management and Remedial Measures 
(Gabcikovo - Nagymaros Project), Bratislava, January 18, 1993. 

[JI Group of Monitoring and Water Management Experts for the Gabcikovo System of 
Locks, Data Report of Hungarian Party, prepared by G. Vida et al., Budapest, Octobcr 
21, 1993. 
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Annex 25 

(Translation) 

Fish, Fisfieries and the G/N Project, Ing. A. Kirka, 1994 





hg. Anton Kirka : 
Fish, Fisheries and the Gm Project 

The construction of the G/N Project on the upper Danube and the deepening of the 

Danube bottom for navigation purposes changed the hydroJogical regime on the Slovak 

section of the river, Thus, the substantiai changes in transport of bedload, its depositions and 

the progressive sinking of the bottom occumed over a major part of the river. It had an 

unfavourable influence on the water level in the branch systems and dso on fisheries, whose 

output decreased progressively. It must be said that, besides these above-mentioned effects, 

there was an excessive eiimination of sume fish species. Later, with the adjustment of the 

river bed, a significant deterioration of water qrraliiy resulting from extensive industrialisation 

occurred as well. In 1973, the water quality at the river inlet on Slovak temtory reached the 

4th degree in quality (alfamezosaprobia). 

Table 1 represents the list of fish species which existed up until about 1970. The 

number of species was 57. From this number, 54 were found in rhe main fIow, 49 in the 

branches and 33 in the waters behïnd flood protection dykes. 

In the period from 1970 until the darnming of the Danube, there were no sturgeon 

species in the invoIved section. NevertheIess, the total n u m k r  of fish species increased to 61. 

owing to the introduction of species. Durîng this period, 50 species existed in the main river 

flow of the Danube,, 56 in the branches and 36 in the waters behind flood protection dykes up 

until the damming of the Danube (Table 2). 

The presence of 43 species is expected in the reservoir, 50 species in the orîgind oId 

river bed and 55 s p i e s  in the branch systern. There were 35 species confirmed in the old 

river bed and 29 species in the branch systerns (Table 3). 



THE RESERVOIR 

The species cornpusition and zooplankton bioma$s in the reservoir wiI1 be the same, 

for rhe most pm, and a Iittle higher than in rhe main flow. The phppIarikton biornass wiII 

increase several tirnes. 

No grear changes wiII orcur in rhe species of ichthyofauna of the reser~oir as 

cornparecl to the main river fiow. If is supposed that rypitd reufile species, u., RuriIris Pigus 

virgo, Peiecus culturatus, Zingel zingel, Zingel Streber and Cottus gobio will decrease. W here 

water quality is ameliorated, populations of such species as Barbus barbus, Vimba vimba, 

Chondrostoma nasus, Stizostedi~n lucioperca and others wiII be found. h parts Iess exposed 

ro flow, increases in popuIations of phytaIitophyIe species, Q., Perca ff uviatiIis, AIburnus 

dbumua, Rutilus rutilus, Abramis bjoerkna, Abramis brama, Gymnocephalus cernuus may be 

expected. The occurrence of econornically preferred species such as Stizostedion lucioperca 

and Silurus glanis will increase. The species Esox lucius, Cyprinus carpio and Tinca tinca wiI1 

be influenceci by water purity and the sfeadiness of the water Ievd, especidIy during rhe 

spawning {reproduction) and development periods. An iqcrease in the number of Acipenser 

ruthenus can be expected, too. Most likeIy, the predominant fish will be the species Leuciscus 

cephdus and Abrarnis brama. The relative density of ichthyocenose (per hectare) as well as 

the production and possible fish clearance wiII be slightly higher than it was up untiI now in 

the main flow. SimiIarly, the total snm of cIeaance (sport and cornmerciai clearance) c m  be 

higher than it was i n  the branches before inundation. i 

1 

Wi th regard to the construction of the dyke and bypass canai, the reservoir wiII becorne 

prarticaIIy an isoIared ecosyskrn, with ichthyocenoses depending on rheir own reproduction, 

and the system of control and partial completion from the upper situated sections of the 

Danube and the lower part of the river Morava. 
1 

The construction of fish passes af Gabèikovo and Èunovo was abandoned because, 

given the anticipated hydrologicd regime and the particular composition of the ichthyofauna, 

the effectiveness of fish passes is eliminated. The same is true for the weir in Dunakiliti. 



HEADWATER CANAL 

It is not expected that large amounts of strong ichthyocenose will be forrned in the 

headwater canal because the bottom and banks of the canal will be smooth, thus, lacking in 

hiding places for fish. This is not the case for the neighbouring parts of the intake structure of 

the brmch system where, in particuIar, sdmonoids and rheophils species are concentrared. 

The headwater canal wiII surely have a great effect on the negative impact on the ichthyofarrna 

of the reservoir and it will have no great effect on fishing. 

SEEPAGE CANALS 

The thermal regime of the water of these canals is different from the chermai regirne of 

the Danube and it is distinguished by its greater unifonnity of temperature, because the water 

temperatrire does not fall below 4°C in winter, and does not rise above 15°C in summer. The 

water quality is cIassified in the I and E3 classes. Both canais were reIativeIy quickIy over 

grown, especiaIIy with submersion vegetation. Good living conditions created a rich benthic 

zoocenose and, subsequently, a ichthyocenose composed of about 25 species, including 

salmonoids. 

TAILRACE CANAL 

A steady hydrocenose is formed successively with the predominance of species 

seehng a lotic environment with a flow speed and water volume which are greater than in 

those in the oid river bed. Afrer putting the warerworks into operation, conditions simiIar to 

those in the main flow were created here. AIready during the winter monrhs of 1994, species 

like Abrarni s sapa, Abramis ballerus, Abramis bj oerkna, Abramîs brama, Vimba vimba, 

Chondrostoma nasus, but also Stizostedion lucioperca, S. volgense and esox lucius were 

Iocaied (water rernperature of 2,B°C), in addition to species such as Acipenser ruthenus and 

PeIecus criIrratus, whicb were dso present. It mus1 be said that this ichthyofauna is not 

representative of the entire system which is in continuous formation. The influence on fishing 

of this condition will be considerable. 



ORIGINAL (OLD) RIVER BED OF THE DANUBE 

It should be stated that phytoplankton and zooplankton in the old river bed were not of 

substantial importance for the existence of fish. The centra1 bottom area is subsrantiaIIy 

different from the 1ittor;tI area. The fartna of the centrai botrom area consists exclusiveIy of 

oIigochets and of chironomid larvae. In the littoral area - with its soiid bottom - one finds 

richer fauna in terms of quality and quantity. ~es idés  the groups already mentioned, 

gastropods, bivalves, hinidines, crustacea and other groups of amphibians -g, 

ephemerophers and trichopters are presenr here. The low ichthyomass was the result of a Iuw 

density of food organisms, a strong flow, a mobile botrom, high turbidity and a minor 

miculation of the bottom and banks. 

The main flow and the branches were settled with about 28 putamic species b., about 

50% of the totd number of dl determined taxons. They beIong to 14 ecoIogicd groups. The 

most characteristic md typical species are, for exampIe, Acipenser nithenus, PeIecus cultratus, 

Barbus barns, Zingel zingel, Zingel streber and Hucho hucho. Some rare and protected species 

also belong here, besides those already mentioned, Cyprinus c. carpio, Gobio uranoscopus and 

G. Kessleri are to be found. 

The actud old rînver bed has a srndler discharge,,lower fiow velocity, and a higher 

water purity as a consequence of sedimentation in the reservoir. Its bottom is more stable 

during the season and it has a richer fauna of macrozoobentose. The food base is also richer, 

drhough its structure is being gradualIy rebrriIt. An intensive sedimentation of dri fted 

components occurs in the Iower part of rhe water course due tu the broad and shailow river 

bed and slower flow. Thus, the original grave1 bottom is s~perimposed with fine sand. Due to 

this fact, the ratio of oligochets increased, but the number of amphipods and trichopters 

decreased, becoming almost totally extinct. 

The fîrst results of ichthyofauna monitoring brought about some changes in species 

variety and quantity. These changes should be related to only some of the inhabitants of the 

littoral area. The greatest part of these species have also settled in the tailrace canal. The 

permanent presence of some species, such as io ta  Iota and especialIy Gobio gobio in the oId 

river bed, offers evidence of an meliorated water qudity in the Danube. 



BRANCH SYSTEMS 

Initially, the branch systems carried out more important functions. During long lasting 

and high discharges, the area of production increased. Nutrients found in soils were 

transfered into the water and conditioned the dynamic devalopment of phyto-and 

zooplankton. The flow veIocity in the main water way exceeded 3 rn-s- 1. Migrant fish funnd 

refuge in the inundation system. During that period, the abundance and biomass of fish 

changed in the branch systems, as did species diversity, because fish typically found in the 

main fl ow were present here for the above mentioned reasons (Acipenser nirhenus, PeIecus 

cultratus). 

These inundations coincided with the spawning period of most fish and the inundation 

area frrnctioned as a naturd spawning place. During decline, young fish floated away into the 

branches where intensive feeding wenf on. These fish passed progressiveIy from the 

ternporary branches into bigger branches and also into the main water course. At the sarne 

time, the zooplankton, which multiplied during inundation, passed progressively into the 

branches and the maîn fiow. Tht low water leveis, which occurred reguIarly during the 

autum, caused its active migrarion intu the branches for hibernation purposes. 

This complex, but effective, mechanism began to be affected and disrupted in the 

1950s. Since the end of the 1950~~ it has often occnrred that frsh at the littoral leveI ended up 

on dry land. Mureuver, inundation occurred and conrinued to occur periodicaJIy, bur the 

periods of inundation did not correspond to spawning periods from a thermal point of view. 

This means that the spawning of the fish did not occur during optimal conditions of 

i nundation. 

The continual decrease in fish clearance beginning in the second haif of the 1960s 

(Table 5)  is the consequence of the above mentioned changes in the water regime and river 

iopography, especidly given the reduced area of inundation and the sho~ening of inundation 

durarion. 



On the basis of studies performed during a period uf 30 y- by the former hstitute of 

fishing and hydrobioiogy in Bratislava, we have data on the numbers and biomass and partial 

data on fish production in this section of the Danube. in stationary, periodic waters, the 

ichthyomass reached an average of 260 kg per hectare, in the branches of the parapotamai 

rype, it reacbed 400 kg per hectare and in the branches of pIesiopotama1 type, foIIowing a 

reducrion in water area, up to 1200 kg. in similar branches near the source of pollution, there 

were only 60 kg and in the main water course 35 kg. The low ichthyomass of the water course 

was caused by a high flow velocily, a shifting bottom, high turbidity and a Iow densiry of food 

orgmisms. The annuai fish production couId be characterized similady. h the main water 

course, the average vdue of this parameter was 18 kg. hectare-1. In branches it was about 200 

kg. The three most numerous species were Alburnus alburnus, Rutilus rutilus and 

Gymnocephalus cernus. Thcir ratio relatai to total abundance was 89.10% and 80.65% on the 

tutai ichthyomass. The ratio of economicd I y preferred species were 0.49-0.5596 of the totd 

number and 3.15 up to 3.30% of the mass of the whole ichthyocenose. The secondary species 

formed 0.88-6.27% of the total number and 6.89-1 1.54% of the whole ichthyomass. The 

accompmying species represented 98-53 to 93.18% of rhe nurnber and 89.96 - 85.16% of the 

mass. The number of species increased from 19 tu 29. The ichrhyocenoses were in an 

1 unbdanced state with a predominance of non-ravenous species over ravenous ones in a very 
! unfavourable ratio. Such had unfavourable consequences, for example, the decrease in 

production and a progressive decrease in vaIuabIe species, and decreases in economic value of 

ichthyocenose and rota1 catch. 

It is clear that the experts were not satisfied with 'the state of things and they looked 
I 
! intensively for ways tu s~op it. A possible way to stop it was the consuvction of the GiN 
I 

Projecr. It was detennined that the most effective way to.maintain fishing areas wodd be tu 
I 

dam the river and fiii it through the intake structure from the bypass cand in order to reach 

optimum fish production. 



l 
Table 1 - The original statt of ichthyofauna in Che conce& area 

uf the GJEI Pruject 

(Explmation - I - main wuccr course/flow, 2-inundation are& 
3 - area bchiad the flood protection dyke 

o - €:original species wich hfgher Bump.spresd 
1:inrroàuccd sptcits, K: katadrom sgecies 
pK-opecies w i t h  pontokaspie spread 
D- endemic sgeciss i n  th8 D-e river 

5 - Re - rheopfil spccits, L-limaophi1 sgecies, 
Eu - eurytap species 

6 - didsion accordinç tu repraduction (table el 

Sgecies ' 

X. PETRCmYZûHTfPX 

Biotopes G e o g ~ .  Eco1 a.econ. 
sprcod characcer. 

1 2 3  4 5 6 

l 1. Zudonco~on mariae (Berg ,  13311 + + -  PK A.2,3 - 

2 ,  Acipenser queldenstaedti Brandt, L833 + - -  PK Re A.1.2 HP 
3, Acigmser nudiventris Lovetzky, 1328 + - -  PK Re A-1-2 -RP 
4 .  Acfpenser ruthenus Limaeus, l f  58 + + -  PK Re A-1-2 F i  
5. Acip-rrioer stellatus Pallas, 1771 t - -  PX Re A.1.2 tre 
6.  F ~ s a  h s o  ILinna*u~, 17581 C - -  PX Re A.r.2 HP 

l Iff. W O N -  

l IV. ESOCLDAE 

1 9. Esax lucius Linnaeus, 1758 t + +  E Eu A.1.5 EEP 

12. Abramis b a l l e ~ s   inna na eus, 1758 1 ' + + +  
13. Abramis bjoarha ( L i m a e u S .  1758) + + + 
14 - Ahrami s brama <Linnatua, 17581 + + +  
15, Abramis sapa (Pallas, l%l l l  t + -  

16- Aibumoides biwncca~us  (Bluch, 1782) + + -  
1 7 .  Albumus alburnus f l f m u ,  17581 + + +  
18. Aspius aspius (LFnnaeus , 1758 1 + + + 
19- Barbus b h u a  (Linnatus, 17581 + + -  
2 0 .  Carassius auratus ( L i n n ~ e u S ,  1758 1 + + 
2 l . Carassius c a r s o i u s  ( L ~ M ~ c u s ,  1758 1 + + + 
22,  Chondrcstoma nasus <Lirihatus, 17581 + + -  
23. Cyprinus carpîo Limaeus, 175% + + +  
24. W i a  albipinnatus v l a e k ~ ~ i  F q ,  1943 + + + 
25.  Gobio gabio ILinnaeuS. l f S a l  + + + 
2 6 .  Gobio kessleri Pybmski,  1962 + + -  



-27. Gobio u r m s c  us f r i E i  Vladykov, 1929 + 
28. Leucaspius del "i neatus (Eeckel, 18431 , - 
2 9.  Leuciscus cephalus (Linnaeus, 1758 1 + 
30 .  Leuciscus idus (Lfnnaeus. 1 7 5 8 )  . L 

3 1, ~eucircus lcueiscus <Lfrinatus,  1758 1 '+ 
32.  ele et us cultrucus f~fnnaeua, 175Al & 

3 3 .  Phoxinus phoxinus  linn na eus, 17%) + 
34. Rhodeus sericeus <Pallas, 11761 , + 
3 5 .  riutilus p i g u s  (Lac0pede. 1 8 0 4 )  + 
36. Rurilus ~ t i l u s  (Linnaeus. 17581 + 
3 7. seardinius crythzophtblanu (LFrinaeus, 1758 1 + 
38. Tinca tinca (LinaeaUS, 17581 + 
3s. vimba v i d a  ILirma%us, 17531 + 

D Re 
E L 
E Re 
E Eu 
E Re 
PK 3e 
E Ra 
E Eu 
D Rc 
E 
3 

Eu 
" L 
E L 
E R!? 

4 0 .  Cobitis taenia Limaeus, 1758 + + +  E Eu A.1.9 S 
4 1 -  Misgwnus fussilis I L i ~ t U 5 .  17581 - + + B L A.l.5 f 
42. Nuemachefius babarufus fLlnnaeub, IfSI] :+ + + E EU A-1-5 Ç 
43. Ç a h a n e f e w i a  aurata ffilipyt, 18651 + + -  E Re A.L.5 Ç 

x- SILmmAE 

45. Silurus glanis Linnaeus, 1758 

XI. -ID= 

45. Lota lora (Linriaeus, 17581 + + +  

4 9 .  ~ymnocegWus cernuus ILfnnaeus, 1758) ' 4  + + 
50.  Gymnoccphalus schractser ( L i m a t u S .  i7581:+ + - 
51. Perca fluviatills Linnaeus, 175B + + + 
5 1 ,  Stfrortadfon lucfcperca IL3m&us,  175 8 )  4 + + 
53. Scizostadion vdgense IGmclin, 17BBj .+ + + 
54. Zingel screhsr ISir?bald, 18531 ' +  t - 
55. Zingel ririgel {Limeus ,  17581 .+ - - 

XïV. GOBI ID= 



Table 2 - me s t a t e  or Lctichyof auna i n  the concerned axe& juge before daming 
of the nmmc 

<Explanution - 1 - main wuter coursefflou, 2-hundation area 
3 - nrea bthind cht Llaod proteetion dyke 

4 - 2:original Speeits with hfgha  hrrop-sprtad 
1:introduced species, K: katadrom species 
PK-species with ooncokaspic spread 
D- endsmic spccies in the Danube river 

5 -. Pt - rhtcipfil specits, L-limophil  species, 
Eu - euytup specits 

h - division according tu rrproduc~ion ftahla 41 
7 - HP - spsciss ecunomically preferrcd 

V - species with  secondary 
8 - begree a? thIcaccning 

Ex - extinct species , 
E - spceies critically threatened 
V - rkeattned specfts 
R - n l u a b l e  specfes 
r - species demanmg tht ett+ncion 

Species 

1. ACIPENSüRIDAS 

~ i a t o p c s  Geogr. Ecol a. eeon. 
spread character. 

1 2 3  4 5 6 7 8  

II- SXÉFlmIDAE 

2 .  Hucho hucho (Linnaeus, 1758) ? - -  D Re A.2.3  XP E 
3 .  Onccrhyndnrs nykiss (tfaTbaum,19721 + + +  1 EU A-2-3. HP - 
o. Salrno t r u t t a  morphu fario fiinnaeus, 1?58+ + - E Re A.2.3 EP I 

6 .  Corcsorius Lavaretus (Linnaeus, l7sS 1 + + - E EU A.1-3-  WP - 
7 .  Coreganus peled (Grnelin, 17881 - + - I EU A.1.2. KP - 

10. Anguilla angtilla (Limaeus. 17581 + + +  K hi A .  FS 1 

11. Ahramis ballerus ( L f ~ a t s .  17581 + + +  
12. Abramis bjoerkna (Limaeus. 17581 + + t  

13. Abramis brama {Linnaeus, 17581 + + +  
14. Abramis sapa (Pallas, 1 R l l I  + + - 
15. Alburnoides bipunctatus (Bloch, 1782) + + - 
1 6 .  U u r n u s  alburnus (Li m o u s ,  1758 + + + 
17. Ariscichthys nobil is  <Richardsa1,l%Q4i t + - 
18. Aspius aspius iLfnnacus, 13581 f i t  

13- Barbus barbus Ifrimeus, 175 01 + + -  
2 O. Carass ius auratus (Limaeus, 1758 1 + + +  
2 1 .  Carassius carassius ( L i r i ~ c i u ; ,  1759) - + + 



22.Quïndruotomanasus ILiMaew, 1 7 5 8 )  + , +  - E 
23.CtcziopharyngoBonidella (Valencien-18445+ + 1 
2 4 .  Cypr i r rus  catpio Linnaeus, 1751 + + +  E 
2 5 .  Gobi0 aLbipimarus VLadykovi Fang, i943+ + + PK 
26. Gcbfo gobio (~iMaaus. 17581 + + + E 
27. C;cbio kessleri nyhewski, 1852 + + -  FK 
23. Gobi0 uranoseapus f r i E i  VLadykoP, 1319 + + - D 
13. Eypophftzalmichthy~ m l i t r i ~  { & l m 4 8 4  + ' + - I 
30. Leucaspius delineatus IEeckel, 18431 - + + E 
33.  Leuciscus cephalus (Lhnaeus, 1758) + + + - 6 
32. Leuciscus idus (Linnaeus, 17581 + ' +  + 
3 3 .  Leuciscus leuciscus [Lfnnacus, l7Sa) + ' +  t E, 

E 
34. Peltcus cultratus (Linnatus, 1758 + + -  PK 
35. PstuEerasbora p a m  fSchlege1.13421 - : + + 1 
36. Rhudtus serfceus IPall&s, 17761 + + + E 
37- Rutilus frisLi meidiageri IRedEtl,llf21+ , - - E 
38.  mtftus pigus ILacepede, 1 8 0 4 )  + + -  D 
3 9 .  Rutilus rutilus (Limaeus. 1753) + . +  + E 
40.  Scardinfuserythrop.(Linnaeus.l758~ + ; +  + E 
4 1 .  Tinta tinca (~ imeaus .  1758) + : +  + E 
4 2 ,  Vi&a vimba ILimaeus, 1758) + + -  E 

=II. COBfTfPAF 

43.  tobicis  taenia Limaeus, 1758 + I +  + t ?ZU A.1-5 ç - 
4 4 .  Misgcrraus fossili~ (Linnaeus, 1758 - , +  + E II A.1.S S. V 
45. Noemacheilus barbat. (Linnaeus, 1758) + + + E Eu A.1.6 s - 
46 .  Sabanejewia auraka (Filippi, 1865 7 ' ?  - E Re A.1-5 S V 

1 

fx. I r n U R I D A E  

47 - Ictalurum nebulosus {Le Sueur, 18i51 + , + + I L B . 2 . 7  S - 

XII. GASTEXOSTEIDAE 

52. ~ p c ~ l u s  bal& H o L E i k  et 8.1374 
53.  Gymnoctphalus ILinnasus, lrral 
54, -cephalus schraerstr (Linna, 111561 
55. Yerca fluvfatilfs Limaeus, 1758 
5 6 .  Stizostedion lucioperca IL-, 17582 
5 7 .  Scfzostedion volgese  (Grnelin, 1788) 
50.  Zin-el srreber (Si&old, 1863) 
5 5 .  Zingel zhgef (Linnaeus, 1758 )  

Xv. GUBIInRE 

5 6 ,  Proterorhinus aranacrratus (Pa11as, L8i11 + + + PK EU 8.2.7 S - 
m. cmSDAE 

5 7 .  Cortus gobio Limeus,  1758 + :  - E Re B . 2 . 7  S. I 



Table 3. Temporary state of ichchyofauna after the construction 
of the Variant C 

Irf probable occurrence, (+cJ con£irmed occurrence, 
( - 1  the  occurrence is not çupposed, < ? l  uncertain occurrence 

Species 

1. ACIPENSERIDAE 

Reservoir Headwater Orig. Branch 
canal r-bed system 

I 1. Acipenser ruthenus Linnaeus, 175 + - + + 

I II. ÇALMONIDAE 

2 .  Hucho hucho {Linnaeus, 1758) - - ? ? 
3. O n c o r h ~ c h u s  mykiss (Walbaurn,1972) + ? ++ + 
4 .  Salmo trurta rnorpha fario Cimaeus,1758 + - + + + 
S. Salvelinus fontinalis (Mitchil1,lBlS) - - ? 

6 .  Coregonus Lavaretus ilinnaeus, 1758) 
7. Coregonus peled (Grnelin, 1788) 

I IV. ESOCIDAE 

8 .  Esox luciuç Limaeus, 1758 

9. Umbra krameri Walbaurn, 1792 

l VI. ANGUILLIDAE 

10. Anguilla anguilla (Linnaeus, 1758) 

VII. CYPRINIDAE 

1 11. Abramis ballerus (Linnaeus, 1758) 
12. Abramis bjoerkna (Linnaeus, 17581 
13. Abramis brama Ilinnaeus, 1758) 
14. Abramis sapa (Pallas, 18111 
15 - Albumuides bipunctatus {Bloch, 13821 
16. Albumus a l b u m s  (Linnaeus, 1758) 
17. Aristichthys nobilis (Richardson, 1844 1 
18. Aspius aspius (Linnaeus, 1758) 
19. Barbus barbus (Linnaeus, 1758) 
20, Carassius auratus (Linnaeus, 17581 
SI, Carassius carassius flinnaeus, 17581 
2 2 ,  Chondrostcma nasus (Linnaeus, L1581 
23, Ctenupharyngodon idella (Valemien.1844 
2 4 .  Cyprinus carpic Linnaeus. 1758 
25. Gobio albipinnatus Vladykovi Fang, 1943 
2 6 .  Gabio gobio (Linnaeus, 1758) 
27. Gobio kessleri  üybowski, 1862 
2 8 .  Gobio uranoscopus friEi Vladykov. 1929 
29.. Hypophthalmichthys molitrix (Valen1984 
30, Leucaspius delineatus (Heckel, 18431 
31, Leuciscus cephalus (Limaeus, 17581 
32. Leucisas  idus ILinnaeus. 17581 
3 3 .  Leuciseus leuciscus (Linnaeus, 17581 
3 4 .  Pelecus cultratus (Linnaeus, 1758 



Pseudorasbora parva (Schlege1,18421 + 
Rhadeus sericeus (Pal las ,  1776) + 
Rutilus frisii meidingeri (Hecke1,1852) ? 
Rutilus pigus (Lacépede, 1804) + 
Rutilus r u t i l u s  ru in na eus, 1758) + 
Scardinius erythrop. (Limaeus,l758) + 
Tinca rinca (Linneaus, 2758)  + 
Vimba v i d a  ILirrnaeus, 1758) + 

43. Cobitis taenia Limaeus, 1758 + 
4 4 .  Misgurnus fossilis (Linnaeus, 1758  
4 5 .  Noernacheilus barbat. (Linnaeus, 1758) i 
4 6 .  Sabanejewia aurata (Filippi, 1865 - 

IX. ICTALrnIDAE 

47. Ictalurus nebulosus (Le Sueur, 1819) ? 

XI. GADIDM 

4 9 .  Lota Iota (Linnaeus, 1758) 

50. Gastercsteus aculeatus, Linrtaeus,l758 

XIII. CENTRARCHIDAE 

51. Lepornis gibbosus (Linnaeus, 1758 

XIV. PERCIDAE 

5 2 .  Gympcephalus baluni HulEik et H.1974 
53. Gymnacephalus cernuus (Limaeus, 1758) 
5 4 .  Gyrnnocephalus schraetset (Linna, 1758) 
5 5 .  Perca fluviatilis Linnaeus, 1758  
56. Stizostedion lucioperca ( L i m a ,  1758) 
5 7 .  Çtizostedicn volgençe (Grnelin, 17881 
5 8 ,  Zingel srreher ISiebald, 1863 1 
5 9 -  Zingel zingel ILinnaeus, 1758) 

XV. GOBIIDAE 

60. Proterorhinus marmoratus (Pallas, 18111 +: 

XVI . COTTIDAE 

5 7 -  Cottus gabio Linnaeus, 1758 



Table 4 - Ecological groups of fishes according to reproduction mamer 

A. Fishes nct  prorecring fish-eggs Ispawnsl 

I A- 1 Nor opawninq un free subsrrarum 

A . 1 . 1 .  Pelagophil 
A . 1 . 2 .  Litopelagophil 
A . 1 . 3 .  Litophil 
A.1.4. Phyto-litophil 
A . 1 - 5 ,  Phnophil 
A.1 .6 .  Psamophil 

l A.2,  Fishes protecting spawns 

t B. Fishes-protectinq spawns and young Lish 
r 
l B. 1. N o t  constructing -nests 

8 . 1 . 4 .  Phitophil 

t 8 . 2 . 2 .  Polyphil 
3 . 2 . 4 .  Ariahophi l  
B . 2 . 6 .  Phitophil 
B.2.7. Speleophil 

l 



- 

Table 5 .  Fishing in the Slovak - Hungarian section of the Danube 
l 

Period Total fishing Econom.preferred Total fishing 
species on the Hungarian 

side of the 
commun section 

1966 - 1970 233,8 6 7 , 8  - -  (no data) 
1971 - 1975 181,8 4 9 , 6  - -  Ino data) 
1976 - 1980 181,8 41,6 364 ,2  

! 

1981 - 1985 145,4  41,s 3 3 7 , 8  
I 

! 
I 1986 - 1990 83,8 30,3 2 4 9 , 2  
1 

1991 - 1992 3 8 , s  13,9 151, O 

I 
I 
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Introduction , 

Water work GabCikovo is situated i n  the  central part of 

the Danube Basln 2lrnited by faults from Male Karpaty Mts on 

t h e  w e s t ,  by PovaZski  Inovec and Trfbee M t s  on t h e  north, by 

promontory of the Central ~ l o v a k '  Neovolcanites on t h e  

n o r t h e a s t  and bv Komdrno block on the east. It 1s continuing 

southward tu Hungary as Ki sa1 fü ld  . 
A detailed analysis of views development on geological 

structure of t h e  Danube Basin w a s  elaborated In the stage 

report of this studv. There was treated history of learnlng 

about geolagy and tectonics af its Neogene filllng, 

underlier structure and engineering geclagy and hvdrogeology 

and seisrnic geology studies. Stage report 1s supported  by 

list of references solving these questions. For this reason 
the f i n a l  report Ls l l r n i t e d  tu the most important resuits of 

older research i n  a rnanner tu keep evident continuation with 

flndlngs directly concerned. 

Chapter 1 

OIder view on geological structure of the Danube Basin 

In spi te of the fact. that geologfcai structure of the 

Danube Basin has been solved durinq more stages i n  t h e  past, 

more rel iable information enab1 ing creation of comprehensive 

view, conception on the basfn structure was acquired as late 

as l n  and later mainly thanks to inniense exploration 

aimed at searching for hydrocarbon reservoirs namely by 

virtue of application of seismlc and other geophysical 

methods and boreholes inclusive 'deep main boreholes 

(M.Dlabae, 1959). Depth range of that perlod methois was 

only 2 000 tu 3 000 metres, which limited a interpretation 



possibility of the  basin structure in its deeper parts. 
1 In elaborated syntheses it is necessary point to 

especfall~ to demanstration of continuation of horsts 

Z imited by marginal faults of PovaZsky Inovec and TrlbeE Mts 

lnto the basin underlier and their gradua1 dying away 

southwards and demonstration of cornplicated f a u l t  system 

accumulated n a m e l ~  in marginal parts  of the basin. Extrernely 

cornplicated fault systern in the  marginal southeastern part 

of t h e  basin in contact with Komdrno block {B-Gaza. 1982) 

verifies signification of t he  Raba line in the Danube Basln 
forming process. 

Works above a l l  of "oi 1 geologlsts" served as a basls 

at the basin presentation in synthetic representative 

achiements of Czechoslovakia as Tectonic Map of 

Czechoslovakia in scale 1:SOQ 000 (M.MaheP et a l . ,  1984) and 

Tectonic Map of the Underlier of t h e  Inner Carpathians 

tO,Rrsan et a 19851, Both of t h e m  are lfnked wfth 

analogical maps of the Hungarian territory IFüll~p - Dank et 

al., 1987) as a reflection of mutual couperation of Slovak 

and Hungarian geologists, whlch started already at 

compilation of the Tectonic Map of t h e  Carpathian - Balkan 
Mountain S y s t e m  and Adjacent Areas IM-Mafief  et al.. 1974). 

Tectonic Map of ~zechosio;akla 1:500 000 points ou t :  

- Two-levelled structure wi th a Pannonian l eve 1 

characteristic for the southern p a r t  of the basin havlng 

several disconnscted Mfocene small basins in its underlier. 

- Transversal tectonic Iines as continuation of gaps from 

Mal& Karpaty Mts: LamaC gap (the Danube fault between 

Bratislava and Gonyü tlll t h e  Komdrno block margin) , Cajla 

and Dobrb Voda gaps  (ludince l ine) . Deeper range of these 

faults 1s anderlined above al1 in Tectcnic Mapu; t h e  

Underlier. We shall take a particular attitude tu this 

problem later. 



The la t ter  map assumes in t h e  whole area prcvalent 

extent of crystalline complex of tatric type tlll t h e  

Certovica fault and veporic type more easternwards i n  the 

underlier of Neogene filling. Lack of Mesozolc complexes in 

the Neogene fiiling underlier southernward of Ludince line 

1s derived from results of a f e w  d e e p  boreholes, 

Results of new geological and  geo~physical research 

(RNDr .  of HruSecki. VVNP, Bratislava) 

During years 1991 tu 1993 there was carried out  selsrnie 

research i n  an extent of 550 km fAnnkx 1). fts Results are 
introducing a completely new viewpoint on deep geologlcal 

structure of the a r e a  by their d e p t h s  reach of 

lnterpretative information. There 1s a substantial change i n  
view on the Luxer Neogene lever structure and course of 

faults, their signification, n a t u r e  and structural 

dissection of underlying units. 

Neogene development was controlled by t w o  different 

phases of tecton i c f ormi ng : 

1.  phase of crusta1 extension :accompanied by rap id  

subsidence during the Karpatian, Sarmatian and Lowermost 
Pannonfan, 

2 .  phase of thermal subsidence from the Fannonian to Recent. 

The first stage et the Danube 3asin Neogene development 

1s characterized by origin of a pu1,I-apart basin in its 

central part iniciated on a l e f t  Principal Displacement Zone 

(PD21 of northeast - southwest strike tit correspund tu 

Moirnirovce faultf. Process of t h e  opening and filling of the 

pull-apart basln was in progress during the Karpatian till 



the Lower Badenian (Annex 2 . 4 1 ,  when a t  Its northern margin 

t oak  place neovolcanic extrusions tstratovo~canoes KrdPovd 

and 3urany)  . 
In the  Middle Badenian development of the pull-apart 

basin stopped in consequence of faults activity attenuation 

limiting the basln from t h e  n o r t h e a s t  and s o u t h w e s t .  

Activity of faults l i r n i t i n g  t h e  puIl-apart basin from the  

northwest (Mojrnfrovce faultl an6 southeast {Raba Ilne) 1s 

however continuing and simultaneousl~ In t h e  central part of 

the basin, westward from the pull-apart structure, is 

Ilfting-up a ridge of the nortkern - southern direction 

dividing the basin7 into an eastern halfgraben part and 

a western extensf ve Blatne depression in the Middle and 

Upper Badenian ( 1 5 . 5  - 13.6 million years) ( A n n e x 5 ) .  

Volcanic activity attenuated. Tfie youngest Upper Badenian 

sedlments are missing volcanic admixture and cuvering 

stratcvoZcanic formation. 

Rlght strike-sl i p  movement 1s sti 11 probably taklng 

place on Mojmlrovce fault during the Sarmatian and creating 

a posltlve flower s t r u c t u r e  l n  the  area southward f r o m  

Dunajskd Streda (Annex 5). This development is continuing 

t i l l  t h e  Lowermost Pannonlan. The Sarmatfan represents in 

general a period of distinctive fault activity attenuation. 

In som places the normal fault activity 1s cornpletely 

stopping. There iç no creation of new more important faults. 

Maximal present depth of pre-Neogene underlier in the 
central part of the  basin reaches nearly 8 000 metres and in 

t h e  pull-apart basin probably 9 500 to 10 000 metres IAnnex 

2 ,4 .9 ,10) .  

The first stage of deveropment was succeeded during the 

Lower Pannonian (9.5 - 11.5 million y e a r s )  by the second 

stage of the  basin development ( t h e  Pannonian - Recent )  

characterized by nearly complete attenuation of volcanic 

activity in its central p a r t .  However f a u l t  activiky is 

continuing a t  basin margins. There are indications of an 



areal (thermal 1 subsidence induced by changes (col lapse) of 

d e e p  under 1 ier ( c r u s t  , mante1 } s t a r t  to man1 fest  

simultaneously with the unification of up tu that time 

partial basins i n t o  a unlfied sedimentation area with - t h e  
d e e p e s t  part i n  broader vicinit~ of GabClkovo fAnnex 

3 , 6 . 9 . 1 0 ) .  

Activity on the southwestern p,ar t  of the Mojmirovce 

fault also gradualy f a d e s  durrng the Luwer Pannonian (9.5 

- 11.5 million yearsl and t h i s  its part is extint to the end 

of the Lower Pannonian (Annex 3,51. There 1s no more 

expressive activity on t h e  Raba line during the  same period. 

The Middle Pannunian to Q u a t e r n a r y  are marked by a very 

unlfied sedimentary sequence  in the whole area of the 

central depression. It is an image of basin subsidence as 

a whole without faults participation during t h e  phase of t h e  

thermal subsidence (Annex 3,6,9,10). However the f a u l t  

activity is contfnulng i n  rnargfnall p a r t s  of the central 

depression Only long-l iving (renewed 1 fau 1 ts are active 

among rnaster faufts. such as the southern part of Mojmirovce 
fault and o t h e r  in bay parts  of t h e ,  basin. The Raba iine 

probably renewed i ts activitv dur1 ng this per iod and 
undertakes a function of marginal fauIt sys tem on t h e  

eastern side of the central depression. A negative flower 

structure creates in area between welfs Komdrna-4 and ZeIenS 

Hdj-1 directly on this line (Annex 6, 9 ,  11). Thlckness of 

sediments of Pannonian - Recent basln filring reaches tu 5 

500 m (Annex 9.101. 

Tectonlcal-sedimentary regime 

During the Badenian sedimeritation' w a s  influenced by an 

extension tectonical regfme w i t h  volcanic activity along 

large fault zones with a system of sbrfke-slip and normal 

faults of N-S and  NE-SW strike. Marine basins were 

represented hy narrow grabens and hklfgrabens with s t e e p  



slopes. T' s is documented by presence of extension sl i d e  

bodies 1 d e . i t i f i a b l e  in several seismic sections. 

The tectonlc regime have been gradually changed during 
the Çarmatlan and Lower Pannonian. A gradua1 extinction of 

narrow grabens and halfgrabens and forming of the extensive 

central depression Is c h a r a c t e r  ic . for tkls development 

lAnnex 3,9,10). The s t a r t  of a deltaic sedimentation was 

becoming the distinctive feature since t h e  Lower Pannonian, 

An extension deltaic p l a i n  graduallv prograding tu the  east 

and southwest starts to form i n  the western part of the 

basin. To the end of t h e  pannonian central depression was 

completely filled by deltaic sediments and in the  Upper 

Pannoni an tu P 1 i ocene predominated shal low-water 

lacustrine-fluviatile sedimentation. 

Pre-Neogene underlier of the Danube basin 1s built by 

several tectonic units. Tatric crvstailine complex is 

pressent in the western part. Accordfng tu seismic sections 

Upper Paleozoic to Mezozoic enveiope and nappe units 

predominantly of the Veporicum and North Gemericum are 

p r e s e n t  in the central and northern part, They are areally 

predorninating over the crystalllne cornplex here. Paleogene, 

more or less continuous sedimentary cuver Iays above the  

latter in rnorthern embayment parts. The tatric crystalline 

complex continues eastward up to the Principal Displacement 
Zone where it submerges (Annex 9) under a thick cornplex 

expressed f n seisrnic sections by strong continuous 

reflectfons. It represents the most probably sediments or 

metasediments of more interna1 Central Carpathian units. 
Mass of Veporic crystalline complex encroaching upon the 

basin from east, submerges in its eastern part 

southwestwards, under high reflectinp complex, probahlu 

Mesozoic envelop of the Veporicum or remnants of l e f t  wing 

of t h e  Bakony synclinorium, respectively already of the Graz 

Paleozolc [Annex lB.L1), and southwards under ~alebzoic 

- Mezozofc tu Paleogene rock sequences of t h e  Bakony 



s y n c l  inorium tTransdanubium C e n t r a  1 ,Range - T C R )  (HruSeckS 

et al., 1993). 

Chapter 3 , 

Position of the Danube Basin In the West Carpathlans 

tectonic scheme (Annex 121 
(RNDr  . Michal MaheP, VVNP. Bratislava) 

me Danube Basin has a partlcular position in the 

Carpathian system ' by its morpho1ugica1 charact,er {an 

extensive lowlandl. bowl-shaped frame and an intensive 

subsidence i n  the  Pannonian without influence of more 

important faults since the  Middle. Pannonian. to Recent. 

Thfckness of these y o u n g e s t  sediments representing an 

independant tectonic level is manifold than on the rest of 

t h e  West Carpathlan area. where an uplift reglon prevails 

during this period. ! 

The Lower Mioçene level ( ~ a r ~ a t i a n  t o  Sarmatian) I s  

already by Its structural-tectonic character and thickness 

of sediments comparable with the 'vierina Basln and East 

Slovaklan Basia. 

Individuality of the Danube Basin is in consequence of 

the f a c t  that in its area we observe transition of the 

Carpathlan tectonic style into the Alpine one. The 

Carpathian style fs characterized bu: eiongated horsts and 

deep inner basins i n  t h e  Paleogene, Lower and Middle 

Miocene. The Alpine style is characterized by a huge belt of 

crystalllne complex with infolded youfig Paleozoic - Mesozolc 
sequences. From the nor th  thfs stripe 1s fringed by Narthern 

Calcareous Alps  belt with nappes analogical tu Carpathlan 

subtatrit nappes (KriZna and Choc nappes). 

Results of t h e  latest geophysical research in the  

Danube Basin show t h e  presence of ~ o u n b  Paleozoic - Mesazoic 



units lnfolded into crystalline cornplex. It refers to areas 

llmited to deep faults as it is indicated by seismic 

sections in Mojmlrovce f a u l t  {cornplex with a high 

reflectevlty). It is evldently an analogue of t h e  Alpine 

style of s tructure  namely of t h e  "Middle East Alpine". 

On t h e  other hand ties with Carpathians a r e  proved by 

course of deep trans-Carpathian lfnes into area of the 

Pannonian Basin and also by course of t h e  crystalline 

complex (Tatric and Veporic). 

Basic tectonic lines which cpntinuatfon' we can Zollow 

I n  the  basfn, or in its vicinity are as fol loris: 
+ 

- eertovica line, cantinuing in the basin by t w o  paralel 

branches - Mojmirovce and Surany faults. 

- Murdfi line, linking throuqh arch of Korndrno faults tu the 

Raba line. A t  margin of t h e  Komdrno block links tu them also 

system of Tnner Carpathian lines - Trans-Gemerlc and Dios 

- 3en6 lines. 
Particular lines delimitates basic zones of the  

Carpathian crystalline complex, The Tatric crystalllne 

complex reaches to Mojmirovee system, Veporic one creates 

a wedge between the Mojmirovce fault and Raba line. Gemerlc 

units wedges o u t  between Trans-Gemeric and Dios - Jenü 

lines. Trans-Danubian Zone of  Bakony synclinoriurn (TCRI 

appears southward and southeastward of the Raba line. The 

former one has according to nature of lithotypes and the 
newest  knowledge and also by character of its structure many 

1 comon signs with the Inner Carpathians tÇlovak Karst).  

A cormon genetical-sign is also presence of thick Paleogene 

cornplex of Pannonian type. 

Converging of tectonis 1 , i n e s  (Murafi, Trans-Gemeric and 

Dids - Jenü lines w i t h  Raba line) and wedgfng out of basic 

beits creates a significant knot area in t h e  Kombrna arch. 

A notable s f g n  of the West Carpathians is t h e  creation of 



knots, wedglng o u t  of basic bel ts and converging of d e e p  

faults. This differs the West Carpathians from t h e  A l p s ,  

wbere structural phenomena have as a. rule a paralel c o u r s e ,  

In accordance with t h e  newes t  knowledge of Hungarian 

geologists IHorvAth eL al., 1993) an extensive area cf 

Hurigary trated until receritly as a n  allochthonnous block, 

fias basic slgns of t h e  West carpathiian s t r u c t u r e .  With this 

1s connected a change of view on such  important tectonic 

elements as the Raha line. This stops to fuactionate as 

a boundary between t w o  genetically cornpletely different 

blocks (the Carpathian - ~ l p i i e  and Pannonian) and is 

becoming one of i m p o r t a n t  systems' of t h e  Carpathian and 

Alplne system. 

A separate question is function of transversal faults 

of northwest - souteast t r e n d  i n : b a s i n  structure. Their 
manifestations are indisputable inlmarglnal parts of the 

basin, that means In Malé Karpaty Mts. Upon them are based 

transversal gaps (LamaE, Ca j la  and Dobrd Voda gaps) and upon 

t he  Komarno block they disturb . t h e  Paleogene. These 

distinctive manifestations led to an efford to judge them 

regionai character and important role in the process of 

forming the Danube Basin also during t h e  Neogene. The course 

of the Danube river and axis trend of the Quaternary 

depression contribute to such conclusion. The Ludince line 

w a s  credited as dividing line of two types of basins: on t he  

north Miocene depressions and on the south bowl-shaped 

Pannonian depression. 

Manifestations cf transversal ,faults were especlally 

traced by seisrnic surveying but exceptirtg Ivdnka faults in 

continuation of t h e  Lama& gap,  knowhere in the Miocene were 

confirmed as rupture disturbances.; The newest researche 

showed that the LudInce line is 'neither dfviding lin@ 

between different types of lines nor. southern limit of 

spreading of Central Carpathian Mesozoic units. There are 
indications, that the role of these faults in the Miocene is 



overva luated . The Y played a cert-a i n p a r t  in 

morpho-structural forrning of the basin surface:  f o r  example 

transversal ridges dividing transversal depressions. However 

the influence of transversal faults i n  formlng of 

sedimentation area is possible ta observe oniy i n  

orlentatlon controI of Lower Miocene depressfons. Tectonic 

disturbance of ruptural n a t u r e  is known practically f r o m  

areas built by the Paleogene. Significance of these tectonic 
disturbancies is minimai fn the Middle and Upper Miocene. In 
splte of thls in the next chapter 4 are mentloned a i l  

indications Ieven I f  they are disputable) possible 

signalizing t h e  faùlt presence of such directions. The 

conclusion of this question is t h a t  during last 700 000 

years 1s impossible to identify any tectonic movement with 

a trend corresponding tu such faults. 

Chapter 4 

Neotectonic Map of the Southwestern Part .of the Region 

Podunajsko - DANREG (Annex 13) 
IRNDr.J&n HorniS, GU&, Bratislava) 

From geological viewpoint p r e s e n t a d  Neotectonic Map of 

Southwestern Part of the Region Podunajsko - DANREG 

(hereinfater Neotectonic Mapl represents a map of the 

central depressicn of the Danube Basin. The map expresses 

surface geological setting (predominantly of the Quaternarv 
with isopachs of the total thickness of Quaternarv 
sediments, mainly Danube a l  l u v i a .  On this map there are 
delineated and interpreted neotectonic faults and 

structures, creating actual contents of the map. A s  

aeotectonic activity we understand expressions of tectonic 

activity during so called neotectonic period of Rlpine 

orogene documented during period of the Upper Pliocene and 



Quateraary i-e. during last more than 3 million years. 

~ompiiing the neotectonic map we applied three  basic 

rnethodlc procedures. Critical r eeva lu t ion  u p  to now existing 

conceptions on tectonic and mainly neotectonic developrnent 

of area concerned served as arigfnai source. Existing 

studfes a r e  gIving exhaustive analysis of tectonic structure 

of t he  central depression. However rn@stly they are missing 

d a t a  which can be provided by complex elaboratlon of 

Quaternary sequences. Therefore could n a t  be specified 

function of interpreted faults in the depression during t h e  

maternary even at thelr relativeiy considerable number. i t 

is vaifd as viewpoint of defining the'relation of Quaternary 

faults compared with older tectonic lines as from viewpoint 

of more precise tirne definition of,the Quaternary faults 

activity. 

Reevaluation of bureholes documentation b u t h  f r c m  

archives and one-s own was another important source of 

information for compilation of the ~eotectonic Map. Results 

of sedimentary-petrographic, lithofacial and in a case of 

positive findings also mi~ropaleontolo~ical. or palynological 

studies of Quaternary sediments w e r e  used in division of 

Quaternary cornplex f n t o  basic strat lgr;aphic sequericas, wfi ich  

a re  clue tu interpretation of neotect,onics. All older, the 

same as complementary new obta ined kata, were consi dered 

also in compilation of Geological Mapl and Map of Quaternary 
thicknisses cornpiled in the frame of; the program DANREG. 

These maps slrmrltaneously serve as d a t a  maps for  compilation 

of the Neotectonic Map. 
t 

Çpace condensation of  borehole ., data was provided by 

geophysi ca 1 survey , mainly elgctric measurernents. 

Simultaneously there were reinterpred results of older 

surveys and cornplexively evaluated new surveys realized i n  

the frame of the program DANREG. 

Mentioned methodical procedures! provided- sufficient 
quantity of information enabling to: carry o u t  t he  first 

! 
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abundantly exact,  detailed and reliable neotectonic analysfs 

of area concerned. We stress this statement i n  spite of that 
lnterpretation of fault surfaces  i n  the  filling of basin 

s t r u c t u r e  of the central depression cannot be always 

absoIute1~ unanbfguous. More detailed Lime delimitation of 

activfty of individual faults during the period of Upper  

Pl  locene - Quaternary is based on stratigraphie 

classification of tectonically disturbed key dividing lines 

among relevant sequences. Simplffied illustration of t h e  

surface geological map served as a base for ' expression of 

the Neotectonic Map. In this map there is depicted spreading 
of basic lithologic&l and genetical types of sediments at 

the surface and their rough stratigraphical classification 

{the HoIocene, transitional period Pleistocen - Holucene and 
Pleistocene undi vided) . Area l co2ouring depicts' 

stratigraphical incorporation, in t h e  case of eolitic and 

slope sediments also their genesis. Lithology of sediments 

is expressed by uncoloured shading. Pre-Quaternary groups 

croping out on t h e  surface only i n  a small extent at the 

margin of t h e  area concerned arc undfvided in the map. The 
thlckness of Quaternary sequences is expressed by fsopachs 

in metres. Faul t  types are classified accordlng to the 

youngest registered activity. With regard to Intensive 

frequency of discussions on the influence of t h e  Raba line 

on the ~oungest geologicai-tectonic development of area 

concerned we deplct its course in the map although 

unanbiguously it Is a non- -active structure during the 

neotectonic perlod. Besides the depiction of individual 

fault Lines in the map there is for t h e  ffrst time 

interpreted tendency and relative àtfferentiation of 

mavements of structures limited by faults fmhlocks"). 

Megastructure of a basin type 1s determining for young 

tecton ic development of studi ed area (the centra 1 

depression). Its subsiding and flexural dom-bend was t he  

primary tectunic activity alread~ in the Neogene and have 



been continuing during the whule neotectanic period. During 

the neotectonlc period it came to light b~ orfgination of 

faults of basin type consequently t o  balancing of stresses 

originated at prirnary flexural dom-bend, mainly i n  marginal 

parts  of the basin. These faults, rnainly  i n  clastic, 

coarser-grained and incompact seàiments Isand. grave1 1 are 

marked by individual n a t u r e .  There 1s a smaller 

expressiveness of fault surfaces ,  their low d i p  and 

occasional presence  of isolated faults nonproducfng 

s t r u c t u r e s .  These faults together uith a certain limitation 

of fau1t surfaces e x t e n t ,  rnaInly ,in vertical direction, 

evideatly make d i  fflculties in the identification of these 

faults at seisrnic surveying. 

The àasin dom-bend of the centr la l  depression keeps an 

approximate trend westnorthwest - eas tsoutheas t  . The' 

depression 1s limited f rum northeastern slde bv distinctive 

Çallby fault situated northeastward of t h e  Çmall Danube (out 

of the rnap). From t h e  northwest it 1s limited by piedmont 

marginal faults of Malé Karpaty Mts and Halnburg Mts. Slovak 

part of t h e  depression continues f n  southwestern direction 

continuously tu Hungary . Natural boundary between ÇZovak and 

Hungarian p a r t  of the basfn is gfven by p r e s e n t  river bed of 

the Danube founded on the system of t h e  Danube longitudinal 

faults. Mentioned faults a r e  part19 concordant  with t h e  

course of axial line of depression, l 

In the foilowing part w131 be gfven a description of 

territorial course of identified faurts and simultaneously 

they w i l l  be incorporated into relevant group according to 

a period of their youngest documented activity. Mal4 Karpaty 
Mts marginal faults represent to a considerable extent  an 

exception as to t h e  character of majority of t he  central 

depression faults described above as : faults of the basin 

type. Male Karpaty Mts fartlts differ 'frm the majority of 

faults of t h e  depression by an evident coincidence with 

faults of pre-neotectonic period. Tt does concern t he  
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piedmont line of the Malé Karpa ty  Mts, transversally divided 

along Danube faults of the Devin (or Hainburg) gate into 

Bratislava piedmont fault {la), PeCensk9 les fault (1h) and 

marginal Berg - Gattendorf fault (lc) in Austriari territury. 

Male Karpaty Mts marginal faults belong to the  y o u n g e s t  

faults of t h e  area concerned. Their actlvity have been 

contfnuing aiso during t h e  HoIocene and they a re  selsmically 
active. The Danube fault of Bratislava 121 and WoTfsthal 

fault ais0 belong tu mentioned faults of Danube trend. Tfiefr 

youngest a c t  i vi  ty was proved from the Upper P l  e l  stocene . 
These faults have similarl~ as Malé Karpaty Mts faults 

char acte^ of block fkults, however the Woifsthal fault gains 

gradually in direction tu the  centre of depresslon 

substantial I V  a c h a r a c t e r  of t h e  fault of basin type. 

Biskupice fault (4 )  and Small Danube fault of KrdPovd (51, 

split of the former one, belong unanbiguously to faults of 

basin type. These f a u l t s  were, simtlarly as Danube faults, 

active still i n  t he  Upper Pleistocene. The Biskupice fault, 

together with t h e  KrdPovd fault. limit f r o m  the  southeast  an 

area with the terrace development of Quate rnary  of the 

proper area of t h e  basin development. From the northeastern 

side identical role Is played b~ the youngest, southeastern 

part of the Wolsthal fault together with the Biskupice 

fault. 

Other neotectonic fault lines limft in territory and 

time partial structures of proper area of t h e  depression. 

They are: Duriajskk LuZnA fault 16), Çmall Danube fault of 

3eIka (14) and isolated Vydra fauit (13). First two faults 

limit a marginal, in Waternary slightly subsiding zone of 

depresslon from its d e e p e r  parts. A c t i v l t y  continuing tiZl 

t h e  Middle Plelstocene was proved on a l 1  three faults. We 

were able to identify a f e w  faults, predominantly cf 

transversal direction to the Danube strearn in t h e  ment-ioned 
deep part of the depression. They are distinctive samurin 

fault (7) and DobrohoSt 18) and GabClkovo (16) faults 



I i r n i t l n g  t h e  mst deeply suhsided p a r t  of the depreslon. 

From southeastern side t h e  deep par t  of the depression is 

l l rn i ted  by Velki Meder (former Calovo) fault ( 1 7 )  and 

KFGCovce fault (181 and f r o m  t h e  northeast by Lehnica fault 

112) of Danube direction. A l l  rnentioned faults, IncIusive 

frequentlv dlscussed GabCikovo f a u l t ,  have no gcoiogicaliy 

proved activity younger than t h e  Lower P l e i s t o c e n e .  That  

rneans t h a t  there were no found  out bectonic movements along 

these faults durlng t h e  last 0.7 rnl ' l lfon years. Even older 

are t h e  Danube f a u l t  of ?ilistovo (91, lts continuation t h e  

Danube fault of Sapa (10) and transversal to them Sapa 

fault, i.e. former PalkoviEovo fault '(111. The former one Is 

s i g n i f l c a n t  a l s o  by l i r n i t i n g  the s o u t h e a s t e r n  part of the 

depression In  which were n o t  prekerved Upper PIiocene 

sedlmentç. Mentioned faults do not disturb overlying- 

Quaternarv sequences, thus their aciivi ty i s not younger 

then the Upper Pliocene. 

The KfYEovce fauZt [Gyor - Koldrovo line) , already 

rnentioned, limlt t h e  marginal part of'the depression against 

its deeper part s .  Very important fauit of KlIZska Nemd ( 1 9 )  

and fault of Slatnd (201 belong to marginal zone f a u l t s .  The 

Danube fault of Komdrno - Ostrihom i 2 3 )  is an significant 

a n d  long one on Hungarian s i d e  of ; t h e  Danube stream. The 

last three rnentioned faults divide Areas of the  basIn and 

terrace development of Quaternary on Slovakian and Hungarian 

territory. Faults of the marginai , zone are marked by 

a relatively Young activlty, w i t h  the ~oungest activity in 

the Upper Pleistocene. The marginal zone of the central 

depreslon is lirnited from eastera stde by a part of Doiny 

Vdh fault ( 2 2 ) .  
0 

The territory suutheasterriward ifrom t h e  Slatnd fault 

already belongs to the neotectonic area of so called Komdrno 
high blocks. As we indicated, this arela is marked by terrace 

development of t h e  Quaternarr. ~ o n k a c t  of the D O ~ R P  Vdh 

faul t terminat Ion w i  th Korndrno fabl t (21  1 represents 



a distinctive neotectonic knot of faults of Holocene 

- Recent activity. It is evidenced by found out  high 

selsrnicity in KomArno  and Its vicinity sirni lar ly as at the 

norhtuestern margin of the terrftoru, depression have also 

at its southeastern termination faults of t h e  marginal zone 

and  Komdrno high blocks a distinctive coincidence with f a u l t  

lines of the pre-neotectonic period. 
4 I 

Based on the neotectonic analysls of area concerned it 

was possible to m a r k  off  individual neotectonical structures 
with a different tendence and ex,tetn of movernents. Marked 

of f  structures represent a comprehensive expression of 

r e p e a t e d  neocentonic' and pre-neotectonlc activi Lies of the 

territory of depressfon and its margins. In proper 

depression their intensfty represents a s u m  of flexural 

dom-bend and internal differentlating movernents alcng 

faults. From the map there is clear rejuvenation of faults 

activity from t he  centre of depression to its rnargin. From 

this fo i  lows that in the central part of the depression 

differentiating movements along faults practicaly stopped 

during t he  Quaternary and remains onlv a continuous flexural 

subsidence of t h e  whole megastructure of t he  central 

depression. It is reflexed also in largest thlck?esses of 

superpositlonally accumulated Quaternary alluvia. The Slovak 

part of the central depression bas. a uninerrupted 

continuation iato Small Hungarian LowIand IKisalf6ld1, which 

represents aproximatellv its symetric image, 



Chap te r  5 

Geodvnamic mode1 of the Danube Basin i n  area 

of the Water work Gabefkovo 

(RNDr.Miroslav Peresztényl, VVNP, Bratislava] 

Durlrig last y e a r s  there was publ' ished number of studies 

on extenslon origin of sedimentation. basins (e.g.McKenzie, 

1978 ,  1981, Steckler and Wattes, 1978, 1980, Royden e t  al., 

1980. Çcalter and Christie, 1980,.Royden, HorvAth, Nagymrosy 

and Stegena, 1983, Swift et a l . ,  1987, Friedinger, 1988 and 
su on). Even i f  details of assumed extension process are 

different by individual a u t h o r s ,  basic estimates in each of 

these studies are resembllng and according to Royden & . a l .  

can be summarized as follows. 

1. Origfn of t he  basin is a result of an extension of 

underlying lithosphere acompanied by attenuation or breaking 

of the crust, or 1 ithosphere and passive bulging of a hot 

astenospehric material . 

2 .  Thermal anomaly prcduced this way cools tu an original 

temperature of the s t r u c t u r e  and causes a thermal 

contraction of rocks of lithosphere and subsidence. 

3 .  Usiag mathematical modelling it is possible tu determine 

exteht and tirne relations of extension of iithosphere from 

data on subsidence, sedimentatlon iand this way it is 

possible to restruct thermal and te ,c ton ic  history of the 

basin development. 

For analytical purposes it is advantageous tu dfvide 

the  development of an extension basin into few main stages 

with characteristic sedlmentologic and' structural featqures. 

First stage corresponds tu rifting process for that reason 

the lithosphere (the crust and  a i portion of t h e  upper 



mantle) attenuates and is replaced by a passive bulging of  

t h e  hot astenosphere.  Simultaneously it is usually induced 

an i n i t i a l  or synrift subsidence of the  basin. Both of these 

phenurnena proceed as an isostatic response to m a s s  changes 

( i n  t h e  rock column to an arbitrary compensation d e p t h )  

re&uittng from attenuation of the crust (increase of the 

rnassl and f r o m  increase of mean temperature i n  t h e  upper 

mantle Idecrease of the massl. This phase is an response tu 

active extension processes in t he  lithosphere and subsidence 

area 1s usuaily well placed and iimited by faults. Sediments 

accumulated during t h i  s stage are frequentlv deposf ted very 

quickly and are usually disturbed by faults. The following 

second stage of subsidence Is a passive process 

corresponding tu cooling of the crust and the upper rnantle 

into a state of thermal balance. Thermal contraction of 

lithospheric rocks causes long-term subsidence, which can be 

designated as a thermal or post-rifting subsidence. Thermal 

subsidence has usually larger areal e x t e n t  than t h e  f irst 

phase and is not i irnfted tu trcgs demarcated by faults. 

Sediments are relatively flat laying and updfsturbed. During 

both phases the  subsidence is intenslfied by an isostatic 

compensation as a result of loading by sediments, 
For modelling of t h e  Danube Basin - broader area of the 

Water work GahCikovo we have choosen P r o g r a m  BASTA by 

P.3.3.Frletzinger '(Marine Geoscience Unit, University of 

Cape Town, South Africa). Program was developed for  

modelling of subsidence and paleutemperature in r i f t  baslns, 

We have choosen thls program because it contains so called 

"best fitting mudel", t h a t  means that it specifies mode1 

which best fits to parameters of our area. Mathematic 

apparatus and program description is very extensive. It 

catls practically for a separate work and for this reascn WB 

do not preseat it here. 

The i sostat l c compcnsat i on cause& by accumu fat i on 

( l o a d )  of sediments cannot completely explain the subsidence 



observed in majority of sedimentation basins. mat is why 

there were developed several ,geodynamic models for 

explanation of supplementary, so called tectonic subsidence. 

The tectonic subsidence is "sedimeatary striped and 

isostatically corrected depth of a given levei i n  different 

times in the past". In our solving we have concentrated 

predominantly on mean velocity of tectonic subsidençe 

(indiferent tirnes of the past) which very well characterize 

the dynamics of basin development. 

A s  input parameter Lnto t h e  mode1 we used results of 

28 deep wells of geotherrnal and a i l  exploaratfon supplied by 
results of approximately 400 km of seismic sections (Table 

1 to 4 ) .  We cornputed rnean velocities of the tectonic 

s u b i d e n c e  in separats development periods for the basin of 

Pannonian sediments, I t  is clear at first sight on maps of 

mean velocity of tectonic subsidence of Pannonian basin 

(Annex 14 to 161, t h a t  the tectonic activity of territory 

since the beginning of the Pannonian' (11 million years) u p  

tu R e c e n t  i r i tensfvely decreased. From maximum value about 

4 metres per 10 000 years  in the Pannonian.to 0 , 4  metres per 

10 000 years in the period of the Rumanian to Quaternary.  It 

is v i s i b l e  in the period of the 'Rumanian to Q u a t e r n a r y  

(Annex 14, 22 respectivelly) that rniddle tectonic acttvity 

is manifested mafnly in Komdrno area what 1s in a gcod 

coincldence with finded earthquake epicentres at present. It 
is possible to state  that tectonic activity of territory in 

the area of Water work GaXfkovo is as twfcefold louer as in 

Komdrno area. 

For an illustration there is given also mean velocity 

of tectoniç subsidence i n  nothern part of the basin tBlatn& 

depression) in the Badenian period (Annex 19). where mean 

velocity of tectonic subsidence culminated in t h e  Middle 

Baden f an per iod and have been reachf ng maximm values about 

15 rnetres $er 10 000 years. 



Mean veiocities of sediments accumulation in the 

Rumanian and maternarv period IAnaex 17) documents that t h e  

tectonic activity of an area dues nut need to be direct 

proportional to quantfty of accumulated sediments. or does 

not to be bounded to deepest par.ts of the basin as the  case 

may be. 

Hure or Iess for  the control of the mode1 we 

constructed map of extension fo the lithosphere {Annex 18 

- regular model). Coefficient of the lithosphere attenuation 

(13) in t h e  centre of the basin, reaches value of 1.8. A t  

choosen start thickness of the  lithosphere 100 km we are 

getting at present  t'hickness of the Itthosphere in centre of 

t h e  basin about 55 km. Tt well coindicldes with geophyslcal 

mode1 IBabuBka et al., 19861 and with magnetotelluric 

exploration. Alsa this fact conflrm acceptabillty of used 

mode1 (Referencies to this c h a p t e r  are  included in Annex 

11.1 

Chapter 6 

Main conclusions in relation to Mater ttork GabCikovo 

IRNDr-Michal MaheP, Ing. Ivan PagdE, VVNF.  Bratislava) 

From viewpoint of seismological conditions of Water 

work GabEikovo is important a distinctive change of views on 

Komdrno block of Bakonfcum. Until recently it was considered 

tu be a deep anchored al lochtune block. Recent studies of 

prominent Hungarian geologi s t s  and geophvsf cl sts (Horvdth et 

a l . ,  1993) convincingly show nappe-scale structure wi th 

a dominant role of thursts  und regional overthrusts. This 

has an individual significance also for t h e  judqing of 

seismicfty of t h e  territory and for the character of the 
Raba line. In conceptions of geologists t h e  latter one 1s 

recognized no more to be a tectonic boundary between t w o  



autunomous s~stems (Alplne and Pannonian). Bath of them at 

present show to be parts of uniform system with large number 

of dominant longitudinal lines of regionai slgnificance. So 

thus the  Raba lfae is becorning only one link i n  this systern 

with a cluse linking on t h e  system of Carpathian llnes 

(Murdfi and Trans-Gemeric lines). 

The West Carpathians a r e  linked with the Bakonicum also 

by other regional Carpathian line - t h e  Certovica l i n @  

passing through GabCikovo area and continuing to Hungary. I n  

new seismic sections both on ou r  and fungarian side it s h o w s  

to be a typical positive flower s t ruc ture .  It i s  

a remarkable phenornenon on the West Carpathian regional 

tectonic lines. It is related to the forming of Carpathian 

arch. Even it determinates also aprcach to t h e  solving of 

several tectonlcal problems in territory cf the Danube Basin 

and leads tu foilowing conclusions: 

1. The tectonic line found o u t  in GabCikovo territory is 

neither the Raba l ine nor its branch. f t  represents a part 

of the Certovica s y s t e m .  By Its geological structure this 

system d i f f e r s  from innermore one wbich the Raba line 

belongs to. Any more distinctive seisrnic manifestations were 

never recorded on this Certovica system. 

2 .  In itç northern part in Çlovak territory t h e  Raba line 

changes Its direction from southwest - northeast to 

westsouthwest - eastnortheast and by an arch form documented 

by the  KomArno faults system is linked to the Inner 

Carpathian system represented by Dids - Jenü l ine and i ts 

branch - Trans-Gemeric line tPle3ivec linel. It links also 

to northern more Murafi line, Komdrrio sector thus represents 
a knot of convergency of these three significant lines. 

Moreover the arch nature is expressed by branching of 

Kom&rno faarts i n t o  a form af en ecbelon structures. Tt is 
typical for  knot regions. In thfs lies individualit~ of the  



KomArno area and directly with this is connec ted  its 

increased but regionallu limited and by tectonic controlled 

seisrnicl t~.  

Mentioned basic tectonical phenornena have as a rule 

d e e p  nature. This explains also a deep position of 

earthquake centre as  it follows from t h e  earthquake 

manifestation analysis. 

3 .  Close structural link of Carpathian units with the 

Bakonicum (the Komdrno àlock is its marginal part) as wetl 

as with Alpine units asks f o r  a new view on forming and role 

of transversal faults i n  geologlcal s t r u c t u r e .  Then 

phenomena manifest only during some periods of t h e  

development, for t he  last time i n  the  Oligucene and Lower 

Miocene (that means before 20 ta 25 mi l l ion years) . It 1s' 

necessary to approach also tu t h e  evaluation cf fault 

significance along t h e  Danube from this viewpoint. There a r e  
no reasons for assurning Young activities along faults. Even 

as meaningfull lines as Ludfnce line i n  the northern part of 
the basin, acccrding tu the nevest knowledge, does n o t  

represent the southern boundary of spreading of Carpathian 

units. Seismic sections 551 and 556 show that the 

pull-apart basin in GabCfkovo territory Ifar southward of 

t h i s  line) is filled even more than 10 kilometres thick 

sediments evidently of Carpathian type. 

4.  Result of stage forming of Carpathlan arch and rotation 

is the fac t  that single development stages (mainly in t h e  

Neogene) show individualities also in the forming of 

structures. I t  is possible tu consider a levelled structure 

here. mat is why alsa structural plan in upper more level 

rnostly does not copy plans of lower more levels. An example 

is given by disconformity of Middle Miocene (Middle 

Badenian) directions, being unanbiguously diagonal to older 

Upper Cretaceous ones. For this reason in t h e  Danube Basin 



it is incorrect tu draw directly al1 round Miocene faults 

into underlier. It 1s very important in judgement of 

seismicity s o u r c e s ,  e . g .  in relation to horizontal 

movements. Such movements functianated alang the Mojmirovce 

f a u t t  (tertavira l i n e l  i n  the Lcwer Miocene tu Lower 

Pannonian with a different nature of tectanic expression. 

but not i n  t h e  Upper Pannonian and Pliocene. 

5. The Danube Basin f r o m  viewpoint of the tectonic 

development during the Neogene c a n  .be divided into three 

tectonically different areas developfng by their own w a y ,  

Westernmost is the Nalé Xarpaty Mts area involving a belt of 

approxirnately 10 kilornetres i n  width at eastern margin of 

t h e  Male Karpaty  M t s .  Specific f o r  this belt 1s existence of 

pro 1 onged marginal dom-bend (BlatnB depression] 

predestinated by faults of nurtheastern - southwestern 

direction and an intense decreasing of thickness of the 

Miocene approaching tu rnargin of the  Male Karpaty  Mts. 

Another marginal area are Korndrno blocks with the 

Paleozoic, Mesozoic and so called Pannonian type of the 

Paleogene and with an intensive tectonical disturbance hy 

faults s y s t e m  f n  t h e  Miocene and Paleogene. In t h e  Paleagene 

it is possible tu follow alsa manffes.tations of transversal 

faults of  northwestern - southeastern direction here. 

Western limitation of thfs block is represented by the Raba 

fault system, 

The central part of t h e  basin 1s represented by black 

with the tectonic development in the Upper Miocene and 

Pliocene tu maternary connected above al1 with a total 

subsidence, particularly intensive, in the  Pannonian 

(thickness to 5 5 0 0  rnetresl and dytng away in û u a t e n a r ~  

tthickness up tu 500 metresl. 

Characteristic sign of the neotectonic development of 

t h e  Danube Baîin 1s then downthrow along marginal f a u I t s  and 

dom-bend in central parts .  That 1s why marginal faults at 



Male Karpaty M t s  and at Komdrno block disturb the whole 

Miocene f f l l i ~ : g ,  while faults i n  the central part in 

direction to younger sediments die o u t .  

6 .  ~ t u d y  of t h e  neatectonic devetopment of the central 

depression of the Danube Basin i n  al1 basic questions 1s in 

accordance with results of pre-neotectonic developments 

studies. 

Also i n  t he  ~oungest stage of the  development it is 

evident rejuvenation of movements ln direction from the 

centre of depression to its mar'gin. In t h e  central part 

there are nu traces of dlfferentiating movements along 

faults. 3t remains onlv flexural transversal dom-bending of 

t h e  whole Neogene s t r u c t u r e  of the  central depression, 

Faults transversal to the direction of t h e  Danube, inclusive 

Gabeikovo fault, do n o t  manifest younger tectonic activity 

than the Lower PlIocene. 

It is posslble tu identify a tectonic knot of Holocene 

- Recen t  activity a t  linking of t h e  DoIn? Vdh fault tu 

Kornarno fault also in the youngest development stage. This 

explains existence of the earthquake. centre in Kornarno area. 
Certain difference i n  cornparison with cuncluslons 

followiny f r o m  t h e  study of reflection-seismic sections is 

interpretation of larger number of faults i n  t he  central 

depression. In seismic sections faults disappear in the 

Upper Pannonian and Pontian. Neotectonic study I d e n t , i f i e s  

t h e m  still in the Lower Pleistocene. This discrepancy is 

explained by inexpressiveness of these faults, srna11 d i p .  

llmlted extent of fault surfaces and by fact that thsse 

faults do n o t  produce accompanying structures in youngast 

stages of t h e  basin developrnent. That 1s why they are  

unldentifiable by seismic survey. 
The Neotectonic Map also depicts faults of so cal~ed 

basin t y p e  originated as a result of balancing of stresses 

at flexural dom-bend of the central depression. Their 



spreading mainlr at northern margln of t h e  depression 

creates an impression of continuous faults. They do n o t  
represent deeper reaching vertical disturbancies, but in 

majority of cases onlv shallow non-ruptural discantinulties. 

Thus they a re  faults genetically different #rom deep and 

Neogene faults. That is why majority of them does not link 

dlrectly ta older faults. 

7 ,  An extraordinary relevant factor which has tu be taken 

tnto account  i n  consideration of t h e  seismic menace of t h e  

Water work GabClkovo a r e  confirmation and partly new 

findings on lithoiogical n a t u r e  of Young filling in 

a broader terri tory of its location. Prfmari ly those are 
300 tu 500 metres thick Pleistocene - ' Q u a t e r n a r ~  gravels and 

at the same time also to 3 500 - 4 ûQO metres thick cornplex 

of deltalc and lacustrine sediments of the Pannonian with 

prevalence of sands and gravels. Silencing efiects of these 

formations has for  judging of the, seismic menace and 

construction engineering conditions a particular 

significance and gives unanbiguous favourabfe recornendatiuns 

for  the benefit of this construction. 

8 ,  From geodynamic viewpoint the maximum of tectonic 

rnavements i n  the Danube Basin tuok place during t h e  period 

of Louer C22 tu 16,5 million years) and mainIr Middle (16.5 

tu 13.6 million years) Miocene when tectonic subsidence has 

culminated durlng the period of Upper Miocene (13.6 to 5 . 6  

million years) the tectonic phase of subsidence is gradually 

silenced and practically already only dies away during the 
period of PlIocene ( 5 . 6  tu 1 . 8  million yearsf or Quaternary 

when s t a r t s  to dominate thermal stabilization of the basin. 



Conclusions 

Presented report ccntains some flndings heing 

çompletel~ new from viepoint of up tu this time knowiedge. 

VVNP, Bratislava had a possibllity to gain and interpret 

such knowledge above a l 1  fo r  that reason that in frame of 

a joint Company wfth firm MAXUÇ ENERGY CORPORATION, Dallas, 

Texas, USA realized seismic research of top quality, 

processed by Western Geophysical, USA. High quality, 

communication value and large depth range of these 

measurements was possible to utilfze also for the solution 

of question of seismicity in territory of the Water work 

GabÇikovo . 





Annex 27 

(Translation) 
1 

State navigation office 

ANALYSIS OF CONTRIBUTION OF WATZRWORK G A B E ~ K O V ~  FOR INTERNATIONAL 

- NAVIGATION 

The D a n u b e  as a natural-- transport corrnection point ta the 

Western part of Europe and its connection with Ela& Sea was 

already in the past the object of efforts tu utilise ft for 

navigation purposes also Erom non-riparian countries. Therefore 
one cannot wonder that assertion of these ideas was put also in to  
respective intemat ional trearies wi th aim to guarantee transport 
utilization of the D a n u b e  watercourse for  al1 countries, 

II is-natural that the fact to guarantee the interests 
ensuing £ r o m  transport polit ics of individual countries and in 
utilization of the Danube phenornena, had to be manifested in 

establishing international regimes of navigation. 
< * * * . l  
The D a n u b e  countries have expressed t h e i r  w i l l  ta realize 

al1 necessary works to guarantee and $&ove navigation 

conditions so as it is ensuing from the nConvention concerning 
the regime of navigation on the Danube, Belgrade 1948. 

The realization of th i s  obligation waç pointed out - besides 
other profits - w i t h  conclusion of an international Treaty 
between Euaga- and Czecho-Slovakia. ff these aims w e r e  not 
fulfilled, what was Che cause of protests for.ex. of industrial 

and cormercial chambers from West-Europe sent ta Goveznments of 

Hunyary and CÇPR, it is necessary tu examine causes why these 

internationai and legal obligations of both s t a t e s  w e r e  not 

realized and fulfilled within the provision of article 3 of 

Belgrade convention. 

It is importaiit to stress that with .regard to these 

obligations, it is not allowed to deteriorate navigation 

conditions on the Danube watercourse. 

Just this fact - besides other evident profits - was a cause 

to conclude an International Treaty which had tu guarantee 

fulfilment of obligations ensuing £rom Convention concerning the 

regime of navigation on the Danube in the whole continuity. If 



conditions of Convention is accepted also by the Agreement on 
regulation of water management issues on boundary waters between 
riparian States with a cornmon section. 2.e. between flungary and 
Czecho-Sluvakia in such a way that maintenace and sigaing uf 
watercourse (Danuhian] and demarcation of navigation route should 

be according to xecomendatians of the Danube corrmiission (article 
13 of the said treaty) , a question is raiaed h o w  and i n  w h i c h  way 

can be this problem objectively solved* The a n s w e r  5s uld: with 
a System of waterworks GJN.  (. - . -1 

F m  th i s  point of d e w ,  the said analysis of contribution 
of waterworks Gabcfkovo concerns the basic condition in the 
above-mentioned meaning - to make the Danube watexcourse 

navigable. 

The continuity of the develapment of national navigation was 

d-strated also by the fact that there was a substantfal 
quaIftarive change in used navigation technologies in the last 

l 20 - 30 years. These changes had, of course, impact on demands 

concerning navigation depths, widthç of navigation route and 

radius of windings on navigation route, . . 

This fact is very inqartant because gradually dominant 

technology of push navigation differç substantially in demaribs 

on parameters which must be held for a watercourse. Taking into 

accuunt al1 these viewpoints, it is obvious that analysis of 
navigation conditions bef ore and ai ter putting the GabEikova part 
of the projecl inta operation has a principal importance also for 
international navigation on the Danube in rkm 1870 - 1810. 

In the years 1988 -1992 before putting the GabEfkovo into 
operation, there were in annual average, in the mentloned 

section, 7 f ord sections and 1 permanent strait (narrorwsf . Tfieix 

occurence caused thaï the utilizatfon of çhip draft Iplunge) (25 

dm and more) could ]lave been reafized as fol~owç: 

in days % of given time 
1988 2 2 s  61,6 



The utilization of ship capacities w a s  thus naturally very 
limited. In the observed period, it represented in annual average 

practically only half of time funds. Naturally, the lirnited 

navigation depths d i d  not allow to utilize the whole year for 

navigation. 

~t already mentioned changes concerning used technologies 

of navigation, it is necessary tu state that predominant push 

navigation asked f o r  a need to guarantee sufficient navigation 

depths especially for push tugs with regard that their draft 

(plungel is between 18 - 22 dm according tu respective tug type. 

It is clear chat by disburdening f re ight  (cargo) ships. push 

tugs are determinant . ~f the proportion of push vesçels is about 
60%. it is natural Ehat this reality (fact) is very expressive 

at utilizaiion of watercourse f o r  navigation. 

Fur illustration. the quantity of vessels (ships) going 

through profi le  Gabilikovo in examined periad was : 

guant i ty  of vessels 
21 344  

2 1  519 

2 0  857 

18 104 

17 876 

Even if there I s  a decrease in number of vesels, it must be 

taken i n t o  account that it is caused by change of political 

situation in former Yugoslavia and it cannat have a permanent 
character. 

After mentionning these facts, we can procede tu evaluation 
of contributions 'of the  GabEikovo project for international 

navigation on the Danube between 1870 - 1810. 
First, 7 ford  sections w e r e  eliminated which formed the 

greatest obstacle in international navigation and thus 

unproductive standing of vessels was also eliminated' The 

velacities of sh ips  and groups- of vessels increased due to 

decreased of water flow velocity. ~ h i s  positive component 

(decrease of water flow velocityl had an expressive impact also 
in upstream navigarion in the profile of the  old bridge in 

Bratislava where, ir, the past, acctrred a l u t  of accidents due tu 
s 



these causes and due to cross components of water flow. 

The diversion of navigation £ r o m  the  old Danube eliminated 
a unfavuurable navigation narrows in Bagomer ilength IODO m and 
width I O O r n l  

The creation of favourable navigation deptha in port  basins 

in Bratislava is of the same importance. riç compared t o  previous 
period the ships had greater prublenis with law w a t e r  levela, or 

their manoeuvre was rendered impossible, the  present situation 
eliminated it, cven if the level of.impouTlded water has not yet 
reached 131, 10 B.p.v. Response of navigation staffs (teams) is 
positive to the solution of navigation. But it mus t  be stated 

that some eechnical deficiencies, eçpecially those of navigation 

locks, w e r e  not yet removed, lowerç the total impression and 

positive impacts of Gabëfkovo contribution. 

f . . . . )  



of May 28,  1966, NO. 85 

concerning the report of the Central Comisçion of Public C o n t r u l  

and Statistics on causes of dyke break and damages arisen in the 
Danube Lowland during the 1965 flood and t he  Government proposa1 

of the resolution concerning this report. 

The ~residenc~ af the Çlovak National Council, on its 

session on May 2 8 ,  1966, discussed the report of the Central 

Commission of Public Control and Statistics on causes of dyke 
break and damages in the Danube Lowland during the 1965 flood as 

well as the proposal of the government resolution and takes the 

f ollowing 

p o s i t i o n :  

the report identifies correctly the objective and subj ective 

causes of the  dyke break on the D a u b e ,  in the fight of actual 
degree of knclwledge and available documentation. 

1. 

Together with deficiencies in the metnodology of water 

management and application of subjective viéwç in its 

organizational structure, i t  considers alarming that the 

allocation of financial and material means for  maintenance and 
operation of dykes, of drainage canals and pumping stations was 

insufficient, and that the fulfilment of decisions of state  

authorities concerning the comprehensive solution of the D a u b e  

{the tem cuvering alsa GNP] w a s  incunsistent, what cunstributed 
in a considerable masure, the rise and extent of damages during 
the Danube flood in 1965. The flood protection and comprehensive 
utilization of the Danube were flot solved hand in band with the 

economic development of the region. 

2 % ~  Presidency of the Slovak National Council, in this 

period, considers as fo r  the most important task to ensure the 4 1 7  
1 flood protection of the territory in connection wi th in  the  



compprehensive utilization of the Danube. It underlines mutual 

relationship between flood protection and prompt decision of the 

concept of Danube utilization and the necessity of their 

interdependence as tu the content and time scope. The actuai 

situation is t h e  situation of permanent flood danger which 

demandç permanently significant expenditure for flood protection 

as well as for the reconstruction of water management facilities, 

but does not guarantee permanent protect ion of territory. 
Following the submitted analysis and recent experience, it 

considers the consistent fulfilment of adopted deciçionç 

concemirrg the comprehensive utilization of the Danube as the  

most advantageous solution from the viewpoint of development of 

agriculture, industry, settlement, navigation, utilization of 

energy, together w i t h  protection of the  Danube ~owland. 

II. 

Within the 2nd stage, circa 800 billions of KCS are plamed 

f o r  reconstruction works on the Danube till 1970. The definitive 

protection of territory fwithout the  construction of the water 

work project on the Danube), including adaptation of water 

management siruat ion in the Danube ~ o w l a n d  would cos t additional 

2,1. billions KEs, according to the study ,of Hydroproj ekt and the 

Directorate of Water Managemeht Development in Bratislava, 
Thus, it would mean that f inancial means isolately spent 

for  flood protection of the territory and for adaptation of water 

management situation in the Danube Lowland would reach 2 , 9  

billions KEç. But the proportion of cos'ts of the Czechoslovak 

çide on an economically more effective solution of the Danube 
with its comprehensive utilization would be about 4 - 5 billions 

XEs and at the  same tirne, flood protection of the territory, 
adaptation of intemal water regime, utilization of energy and 
improvement of navigation would be reached. 

The experience w i t h  the 1965 flood demonstrated that 

contrarily ta previuus economic analyses in evaluatiun of 

contribution of water workç on the Danube, a suhstantially higher 
proportion should be attributed to the f lood protection of 

territory . 
( *  - - . )  



(Translation) 

The Governent af the Czechaçlovak ~ocialist Republic 

R E S O L U T I O N  

of the Governent of the ~zechoslovak ~ocialist Republic 

of ApriI 10, 1967, Ho. 1 0 1  

concerning the report on causes of dyke break and damages arisen 

in the D a n u b e  Lowland during the 1965 flood 

T h e G o v e r n m e n t  

after discuççing the report on results of verification of causes 

of dyke break and damages arisen in the Danube Lowland during the 

1965 flood s t a t e s !....) 

Even if the problem of filtration fa i lures  and its possible 

consequemes have been alreaüy well-known fur sume years, the 

protection against filtration fa i lures  waç not technically 

solved. This complex problern, with regard to considerable length 

of dykes and very variable geological composition, should be 

eliminated only in the 3rd stage of reconstruction works and 

çafety works on the dykes and t h e i r  fouridations or within the 

construction OE new dykes in corinection with the water work 
pro j ect on t h e  Danube. 
( . . . . )  

It is unfavourable that the u t i l i z a t i o n  of the Danube and 

its coordination with reconstruction workç and definitive flood 
protection of the D a u b e  Luwland was not yet clarified. The 

coordinating authorities responsible f o r  the preparation of the 

concept of the water work project  so fax considered the 

construction of the Danube ~ r o j e c t  in i so la t ion  £rom the demand 

f o r  territory protection and with considerable time delays. 

{ - .  . j  

I V .  r e q u e s t s  

1. the Preçident of the Sta te  Planning Office to ensure 

the harmunization of the G/N Project with other intentions 

and poçsibilities of development of the Czechoslovak 
economics up to 1970 and in Eollowing years, starting £ r o m  



the principle that sooner or later this Projec t  is to be 

c~nstmcted .  The result  shall be submitted to the 

Government with proposal of choice of optimum variant of 
water works on the Danube which will be discussed later 

by the Gavernment. 

2 .  the Head of the State Planning Office, Ministers of 
Finances and for Forest and Water Management to ensure 
financial means, in the plan for 1967 and 1970, to 
guarantee smooth transit tu the 3rd stage of protection 

of territory, according tu the demands af the Minister fo r  

Forest and Rater Management. 



Annex 30 

(Translation) 

The Governmenf of the Slovak Socialist Republic 

Number:1019/1072 

Material fo r  the Govemment 

of ESSR 

f o r  the comprehensive uti1i;ation of the Danube 

( . * - * l  
Bratislava, Maxch 1972 

Annex No.1 - Detailed report concerning the proposal of the 
cumprehensive utilizatiun of the Danube 

The safety and flood protection of the whole interested 
territory of the Danube Lowland, places a n d  cormmuiications, 

indusrrial structures. agriculture and forest areas. as well as 
the intensification a£ agricultural productiondemand to increase 
the level of the protection against breaking of dyke f oundations 

and control  of seepage, prec ip i t a t ion  and groundwater regime. 

The reccnstnictiun works envisaged in the 1st and 2nd stages 
don' t guarantee the nacessary flood protection parameters as 

prupoçed within the 3rd stage. 

In the widee complex of the 3rd stage of flood protection 
measures, some separate constructions are organically included, 
çuch as: 
~om&rno - flood protection of the  city (in the 2nd stage - 
without ancifiltration measures) , Cloud protection cf Bragislava 
(will be realized in the 3rd stage and thecefore it is not 

included in the Annex No.21, protection of water supplies of 
island ~ihoE. 

The roalization of protection measures envisaged within the 

3rd stage is urgent, but it is necessary to hazmonize it with the 

constniction of water work on the Danube. ln case of realization 



of the 3rd stage of protection measures and subsequent 

constniction of the water work pro jec t ,  majority of f inancial 

means for  the 3rd stage would be uoeless because significant 
number of structures of the 3rd sstage would looçe its function. 

Therefore it would be useful to u t i l i z e  financial means, 

calculated for the 3rd stage of reconstruction works, d i r ec t l y  

f o r  the  cons tmc t ion  of the water wotk project  on the Danube 
which wuuld guarantee. in addition to its o m  functions, also the 
protection af the Danube Lowland w i t h  even higher degree of 

safety than the 3rd stage could guarantee. The costs f o r  the 3rd 

stage was calculated f o r  2 . 0 4 2  mil l ions  KEs (Annex No.2). This 

solution would guarantee the protection of territory belew 

Bratislava against floods. but f r ~ m  the  national and economic 
viewpcint it iç not advantageous, because it is solution with 

only one purpose. The majority of investments, in the case of the 

G/N Project  construction, would be useless and would burden only 

the Czechoslovak side. 

Active protection of the Danube Lowland (Annex No.3) 

If t h e  protection of the Danube Lowland is not constructed 

separately, but integraly with the constmction of the  derivation 

alternative of the water work project on the D a n u b e .  then 

majority of financial means necessary. f u r  the protection of 
territory would be used for more purposes. 

The designed water work on the Danube and protection 

measures would have many cannon structures. for ex. dykes on 

both sides of the  D a n u b e  helow Bratislava, aleng the rivers Hrcn, 

N i t r a ,  iitava, the M a l i  Danube etc. .. . 

~ h e  calculation of advantages of the  jo in t  solut ion of 

def ini t ive protection of the Danube Lowlaiid with the construction 

of the G/N projeet demonstrates that the construction of the 

Pruject can substantially lower the costs f u r  flood protection. 
< * . -  . )  



Annex 31 

(TransIation) 

Final Protocol from the negotiations of Czechoslovak-Hungarian 
Government Delegations, 18-20 April 1963 





FINAL PROTOCOL 

OF GOVERNMENT DELEGATIONS 

April 18-20, 1953 

about the results of negotiations ai government delegations 

of Czechoslovak Socialist Republic ( PSSR) and the Hungarian 
People's Republic (HPR) on comon utilization of the Danube-in 

the section Bratislava-Nagymaros held in Budapest on April 18-20. 

1963. 

The government delegations of &SR and HPR discussed in 

Budapest on April 18-20, 1963 main principles of cornon 

utilization of the Danube in the section Bratislava-Nagymaros. 
A t  the discussions took part: 

tram Czechoslovak side: 

Stanislav Vlna - Vice-Minister of the State planning comission 
chief of the government delegation 

Michal SabolCik,CSc. - President of the State planning comission 
Ing. Jifi B a k r  - Vice-Minister of the Central office of 

energeticç 

Ing. Ladislav Mertl - director of dept.  Water management of the 
State Planning commission 

from Hungarian side: 

Dr- Xng.Miklos A j t a i  - President of the State planning of fice 
chief of the government delegation 

Ing. Tmre Dégen - chief of the Main Office of water management 
Ing. AndrS8 Levai - Vice-~inister of heavy industry 
Ing. Gydrgy Osztrovszky - Deputy president of the State planning 

of fice 
Dr.ing.Jdnos Sz-6 - Vice-~inister of Industry of construction 

After discussing the results of preparation wurks up to 
this time and the report of cornnen c o d s s i o n  of experts, the 

government delegations came to the following conclusions: 
1, Checking on the fulfilment of agreements containad in the 

final protucol about the results of negotiations of government 

delegations of Czechoslovak Republic and HPR about t h e  
utilization of water energy of the Danube in the section between 
Bratislava and Nagymaros on October 7 ,  1958. 

1) The government delegations state t h a t  buth sides fulfilled the 

rnain task which the government delegations determined at their 



session in OcCober 1958, i. e. tu solve in the most advantageous 

w a y  the utilization of t he  Danube in the section Bratislava- 

Nagymaros. They appreciate help of t h e  Soviet experts from 

Hydroprojekt USSR to this prohlern. 

21 A detailed analysis of f u l f i l l r n e n t  of these tasks is in Annex 

A of this protocol. 

II. Approval of the new concept of the u l m i l i z a t i o n  of the Danube 
in the  section Bratislava-Nagymaros and main parameters of the 

waterwork. 

1) After evaluation of studies, after-their estimation by Soviet 

experts and with regard to schema of complex utilization of the 

I Danube agreed by the  Council f o r  Mutual Economic Help, the 

government delegations approve the new concept of the utilization 

of t h e  Danube between Bratislava and Nagymarus with construction 
of Hater Systern of Locks Iinstalled output ca 900 MW, annual 

production of electric energy ca 3.700 GWh - these values will 

be precised with the elaborat ion of the cornmon investment task) . 
In this water sysrem, the upper diversion construction 

would produce mostly peak energy and fower waterwork Nagparoç 

would function as balance reservoir and would produce c u r r e n t  

l energy . 
I 2 )  Fur the r  data about the n e w  concept are in Annexes B and C of 

this protocol .  

III. Conditions of cornon realization 

Route of diversion canal. 

1) The government delegations state that8the route of diversion 

canal can be considered as practically equal if it is led on 

right or left side of the D a n u b e .  

2 )  The government delegations agree that the diversion canal be 

led on the  left bank, Czechoslovak bank of the  Danube. 

3 )  The government delegations agree that two local  corrections 

of s t a t e  border take place in a way that.the state border nould 

follow the axiç of diversion canal leading to hydropower plant, 

croçsing the hydropower p lan t  and going upright back tu the  
! 
i or ig ina l  state border in the river bed of the Danube. Similarly 

at the weir in Hrusov (Dunakiliti), the  state border would pass 

the axis of the weir w i t h  a local correction. 
I 
! 



4 )  The government deleqations agree that within the framework of 

planned modification of boundary flow between both stafes, the 
corresponding t e r r i to ry  substitution be given for t h e  territory 

ceded according to par.  3. 

5 )  The orientation situation of proposed modification of state 

border is in Annex D.  The precise situation w i l l  be elaborated 

af te r  the definitive placement of hydropower plant at Gabëikovo 

and at weir Hrugov-Dtrnaki l i t i .  

i Ratio of ~ r o d u c e d  enersv and division of casts and works. 

6 )  The government delegations determine t he  ratio of produced 

electrical energy £rom the  Water Scherne on the  Danube in the 

proportion 50%:50%, this proportion related to both sorts of 
produced enerw (basic and peak energy) 
7 )  The goverment delegations agree that hoth sides take over the. 

investment costs in the proportion 50%-50% each, i. e . investment 
caçts for  enera, production. The irwestments which are not 

iwnediately related to energetic utilization or which çhould 

serve for amelioration of present state, w i l l  be guaranteed by 

each side on its own territory w i t h  own means. 

8 )  The costs  for the second navigation lock 'at the  river step 

Nagymaros and f o r  second navigation lock at diversion water 

scheme. which construction is demanded by navigation, w i l l  be 

covered in the proportion 50%-50%. 

91 The gavemment delegations ccnsider for necessary that hoth 

sides guarantee also the investment costs which are nct 
imediately connected with energetical utilization. b u t w h i c h  are 

absolueely necessary and designed for putting the watework inta 

operation. 

10) According to the results of preparation works and by ratio 

on produced energy 5 0 % : 5 0 %  it is supposed that the  Czechoslovak 

side would cover f r o m  the t o t a l  of the investment cosrs 6.100 
mil.KEs 2 m i  Ft) 3.085 m i l .  Kfs 15.666 m i l ' .  F t f  and the 

Hungarian side 5.516 mil. ft (3.015 m i l .  K C s )  the calculacion of 

costs w a s  made on the baois OZ prices valid in both states in 

1960 and on the basis of elaborated studies and calculations. 

Design costs and costs for investment s u p e ~ i s i o n  are not 
included in these prices. By elaboration of conmon investment 
task it w i l l  be necessary to reach the riffectivity of t h i s  



I 

project and to think over the extent of invesrrnent supervision, 

design works and unforeseen coçts. 

11) The government delegation agree chat the participation of 

both sides on the construction of water project on the Danube in 

the section Bratislava-Nagymaros would be as follows: 

a) both sides r e a l i z e  necessary investments E i r s t  of al1 on the  

own territory 

b) the compensation of differences which arise by the  division 

of investrnent works, will be done during comon realization 

according to special agreement. 

Manaqement, operation and maintenafice 

12) The government delegations agree that both sides manage, 

operate and maintain the water project on the Danube as the 

comon investment. The costs  connected with management, operation 

and maintenance cover boch sides in the proportion of agreed 

ra t io  on produced energy ( 5 0 % - 5 0 % )  

13) The government delegation agree t h a t  both sides participate 

in ,advantages and disadvantages ensuing £rom the cornmon 
construction, management operation and maintenace in the 

proportion 50%-50%. 

'Period of construction 
14) The government delegations agree that according to the 

present documentation, the period O£ construction of water 

schemes w i l l  last seven years, and both water schemes will be 

constructed parallely. Both sides w i l l  try to shorten the  period 
of construction. 

15) The government delegations reconmiend that the State planning 
commissions of both states discuss by. the end of May 1563 in 

presence of representatives af cornmon experts commission the  

possibilities and conditions of including the construction of 

water schemes into long-tem plans.  It'is recommended that the 

construction begins in the shortest 'period possible and be 

finisted by 1 9 7 5 .  

IV. El ah ra t i on  of commun investment task, main principles of 
interstate treaty and organisational quarantee of fur ther  works 
11 The guvernment delegationç agree that the cornon inveçtmeat 



task of water schemes is elaborated on the basis of p r i n c i p l e s  

rnentioned in this final protocol .  
21 There will be main principles  f o r  elaboration of interstate 

treaty cancerning construction, management, operation and 

rnainrenace of water project  in the carnon investment task. 

3 )  As basis for common investment task w i l l  serve the  design 

documentation elaborated up to this time. 

4) The government delegations determine t h e  following course for 

other works: 

a) they appoint the commun experts commission to l e t  elaborate 

at latest in one year period the commun investment task including 

main principles of interstate t reaty 
h) they impose on the  common experts cormnission to establish "The 

group for preparation of design worksIf and IlThe group for 

elaboration of interstate treaty" and tu determine the directives 
for  work of these groups as w e l l  as tu determine tirne schedule. 

c) the cornmon experts commisssion will evaluate the proposition 
of comon investment task  and submits it to the government 

delegations for approval 

df the government delegations will submit the approved comrnmon 

investment task tu competent authorities fo r  approval. 
~ h i s  final protacol was dune in two copies, one in Czech 

language and one in Hungarian language. 

Both copeis have the  same validity. 

The government delegation w i l l  submit this final protocol to 

t h e i r  respective governments and will inf orm each other about the 

stance of their governmentç. 
In Budapest, April 23, 1963 

/Stanislav Vlna/ 

Chief of gov. delegation 

CSSR 

/ ~ r .  A j t a i  Mikl6s/ 

Chief of gov. delegation 

HPR 





Annex 32 

PossibiIitieç of River Restoration 

on the Danube in relation to the GabCikovo scheme 

Martin N. R. Jaeggi, Swiss Federal Insti tute of Technology, Zurich 

(short version of a lecture given at the Ministry of Environment of the 
Slovac Republic, Bratislava, October 8, 1993) 

first, a more precise definition of river restoration, or river revitalization, as it is 
sumetimes caIIed. iç needed. NorrnaIIy, it is supposed tu reverse the effects of a 
river regulation which has been execuled in a purely technical way for flood 
protection, navigation or hydro power use. Such works may have Ieit Iitile or no 
natural elements. By river restoration, i t is hoped to reintroduce natural elernentç 
and in particular a variety of natural habitats which has been lost. 

The original natural river as it existed before the impact of major regulation 
schemes has tu be the mode1 for a river restoration. ln Central Europe, this means 
Iooking back into the rniddle of the 19th cenfury. Consuitation of oId maps is very 
useful. but alço the cornparisun tu natural environment with sirnilar characteriçtics. 
The study of New Zealand rivers lias proven to be extrernely usefu! in Swiss river 
restoration projects. , 

A full recovey of the natural conditions is normally not possible. A combination 
of technical and.environrnenta1 a ims conditions a river restoration project. The 
question rnay be raised if there are pure restoratron projectç. On a srnaIl sale and 
a5 pifot projectç a number of them have been realized. Recent experience shows 
however that large scale river restoration is possible only i f  some technical problem 
must be solved anyway (Jaeggi, 1992b). The restoration project then represents an 
al ternative to a conventional purely technical solution. 

\ 

The introduction of environi~iental impact studies has triggered important 
modifications tu planned hjldro power schames.  If  river restoration has been 
induded in the pruiect. the impact study became more positive and the chances of 
passing the project at the authorities and in the public were increaçed. The mare 
the actual river concerned with the project had been altered compared to its natural 
situation, the more such a combinaiion of hydro power use and restoration was 
seen in a favorable way. 

For the Danube reach concerned by water retrieval by the Ga%kovo scheme. 

i it is t herefore impbrtant tu distinguish the foIIowing situations : 

The more or less natural situation before 1850 



2. The situation resulting form the major regulation realized by the 
Austro-Hungafian Empire to imprové mainly the navigation, and the 
subsequent works. The intensive dredging near Bratislava . 
which reçulted in an  improved fIood safety, but aiso in a drarnatic 
lowering ut the bed. shouId be mentioned here 

3. The present situation with the scheme in operation. Less water is 
flowing in the Danube. No changes Rave been made to the river bed 

4. The eventual future situation after inclusion of the  reçtoration of the 
concerned reach of the Danube inio a rnulti-purpose project. 
Restoration shuuId be orientated to situation 1 and nor 2 

The Reussdelta project in Switzerland (Jaeggi and Peter. 1983; Lang, 1985; 
Jaeggi, 1986) may now be considered an early successful example of river 
restoration. Flood protection in the alluvial plain upstream of Lake of Lucerne was 
achieved by river training and the realrzation of a cutoff creating a new mouth. 
When sediment was deposi ted there. the river Ievees were continuousIy advanced 
into the Iake. The fine sedimen1 being deposiied in the deep part of the Iake, shore 
erosion now occurred in Ihe region of the old delta. Later. grave1 dredging 
accelerated the erosion. 

A renewal of the mining licence was obtained only after a long public debate 
and after the proposai of a rnulti purpose project had been accepted. The idea was 
broughl up tu resture a naturai cieita Iandscape. Thus, fine çedirnents wouid be 
resupplied tu the shore, and grave! dredg~ng could he concentrated tu the zone of 
deposits which occurred bctween 1850 and 1900. The jdea was very unusual in 
1980 when it was put forwai'd. Only the study of nalural river morphology in New 
Zeaiand and a specific hydratilic mode1 investigation could convince the authorities 
concerned. In 1991 the project was accomplished. It is expected that in the delta 
zone wide habitat variety iç created which s houfd attract endangered species. 
Therefore, the delta rune is closed to the pubIic. 

The study Emme 2050 (Hunziher and Jaeggi, 1988) and the subsequent 
realization of the local widening on the Emme river near Utzenstorf (Jaeggi and 
Peilandini, 1988; Zarn, 1992) is another example of a technical solution which 
covers restoration aims. The regulation works. which extended over a period of 
about 50 yearç and whictl were siarted around 1870 induced a slow but cansistent 
erusion trend. OtiginaIly this tiad been welI accepted since the major fear at the 
tirne was agg~adation. Furtherly, evacuatiun of bed material was deliberateiy left to 
the river. With tirne, an increasing number of drop structures had to be built to 
compensate the overcapacity concerning sediinent transport. If the same policy is 
followed in the future, the Emine river will show at low flows a series of cascades 
with ponding reaches in between. There will be no more reaches with free fIowing 
conditions. This in turn wiH resuI1 in a Ioçs of habitatS. 

As an alternative, a solution with local widen&ç has  been proposed. In the 
widened reaches sediment transport capacity will be reduced and and a steeper 
energy slope will be establisbed there. These steep reaches will compensate for 
the general trend towards a flat çlope in the reaches narrowed by the original 



regulation. The solution is technicatly and economically equivalent to the traditional 
appruach using drop structures. Environmentally, it is far more acceptable since 
these reaches contain a lot of elernenls of the original natural river. A large variety 
of rnorphologicai eIements Tike gravel bars and içlands and also variabLe flow 
conditions (pool and riffIes) can be expecied. Specific rnodeI tests showed which 
type of training works have tu be foreseen tu prevent excessive fateral ercsion. 

Water power development bas become increasingly difficult in Switzerland 
over the last years. A first proposal to increase the production of the existing plant 
near Wynau an the Aare river which induded the dredging of the bed downstream 
ut the puwer plant on a Iength of about 1.5 km was turned down by the Swiss 
Çupreme Court in 1983 because of viula!iun of the law on fishery. A second picject 
proposed the buiIding of a bypass gaIIery tu use the head in this downstrearn 
reach, leaving a reduced discharge in the river. This proposai had tu be 
investigated by an environmentaf impact study. a procedure which had juçt been 
'introduced by law. 

This çtridy çuggested rnodjfications to the flow regime and showed, that with a 
few other modifications the project reach couid- becoms environrnentaH y more 
valuabla that the actuaI river. In particular, there are hardly no remnants of the 
otiginai alluvia! furests. The reascin was rnainIy exlensi~e agricuituraI land use right 
to the river bank. Because of the changed flow regirne;deveIoprnent ûf such areag. 
in the existing river bed can be expected. White in the same period many water 
power projects have been turned down because of environmental reasons the . 

Wynau project obtained the licence for further development in the Gantons 
concerned. 

Recently, the pIanned deveropment on the Aipine Rhine be-een DomatlEms 
and MaSPiIs has been given a positive advice by the Environmentai Authoriw of the 
Canton of Grisons. Here, the main environmental concern was t h e  future 
development of the Mastrits alluvial zone. It was feared, that the open gravel bars 
may disappear, which are an important habitat for a rare bird species. The 
environmental impact study 'showed that much damage in this respect was due to 
gravef mining uver the Jasi years. The future devebpment including water 
derivation for power producrion would even create a higher proportion of open 
grave1 bars compared tu the today's situation. There is aIço a general e r ~ s i ~ r i  trend 
on this river. Local wideningç tike on the Emme river rnay bB firianced through the 
power project and thus the environmental value of the river again improved 
compared to the actual situation. The positive advice of the Canton was therefore 
linked to the condition that the project should include such restoratkn measures. 

The ~anube river downsiream of Vienna to the Slovac boarder is one of the 
Jast remaining free  flowing reaches of rhis river. The aIluviat zone which had 
deveJoped on the floodplain confined between the main channe1 and the fbod 
~rolection dykes is internationally recognized as being extrernely valuable. AftW an 
intense public debate, the proiect of building a power plant in Hainburg W S  givm 
uP by the Austriari government anci it was decided to turn this area into a National 
Park. 

Fiowetfer. pIanç of a such a development had to cope with tlle conditi~ns 
wwch na~igaticiri on thiç river reach imposes. The deveIupment of poWeS plants 



upstrearn of trienna and the present construcri~n of- the Freudenau pant in Vienna 
will reduce the sediment supply to this reach to insignificant values. Erosion has 
therefore to be expected. To secure the conditions of navigability, on the other hand 
still groynes are built which are confining the flow section and thus  increasing 
sediment transport capacity, and even material is dredged Jorm fords and depbsited 
on the banks or between groynes. A numerical simulation (Jaeggi, 1992a), where 
grave] extraction has been negIected, showed that the erosion trend is slow and 
amounts to a 1 m at maximum near km 1800 (20 km downstream of Freudenauj for 
a geriod of 80 years. It may be concluded that it is sufficient to protect the river bed 
just in the Vienna reach to allow the access to the ports, but that a dynamic 
approach should be chosen for the other part. The actual discussions among 
experts however çtill show little coincidence. the main reason may be that it is very - 
difficult to combine the idea oi the National Park with optimum conditions for 
navigation, The sirnuIation aIso showed thaf the erosion in this reach wiI1 saturate 
sediment transport capacity at the downstrearn end for the n ~ x t  decades and that 
hear~y 8I1'000 rn3 of grave1 are tu Be expected tu be deposited near Devin each 
year. 

From al1 the described exainples ideas may be transferred to the G a a k o v o  
i project. Between the water derivation and restitut'ion remains a reach now'ca!ted 

the Old Danube. Before the realization of the  Gaakovo scheme. the navigation 
Bad ta pass on ttiis ,reach. Now, navigation uses the canal. This is a major 
difference cornpared tu the Austrian Danube. AI1 the training works which have 
been instailed' on what iç now the Otd Danube are now of fittle use. Riprap at the 
outside of bends and groynes had had the purpose to confine the river into a main 
channel. Furt herrnore, intense grave1 mining near Bratislava had induced a 
substantial erosion. Of course, the water derivation without any compensation 
measures (those were nul possible because of political reasons) Ied tu a further 
Iowering of the water IeveI. 

For the moment, a lot of efforts are made tu preserve the aIIuvia1 zone in the 
present state by irrigating the  secondary channel system'from the derivation canal. 
On a short term basis, such efforts are certainty very valuable. On a long term basis, 
however, a more dynamic approach may be necessary. The official proposal to 
build low weirs in the old Danube is in this respect also very static and only of some 

i use on a short term basiç. The flow canditions wiII be seriorrsly alter&. . 

The alternative is tu recreate natucal morphobgical elements. Taking off some 
of the existing training çtructrrreç may induce lateral crosion and widenirrg of the 
existing channei of the Old Danube. Of course, a dynamic development of such a 
channel is possible only if periodically bed forming flows of the order of about 3000 
m3/s are sent into this reach. A wider channel can then be expected to bifurcate and 
braid. With time, a channel system comparable to the one existing before the main 
reguiation rnay develup. 

I 

ObviciusIy, such a development must be rnonitored and boundary, conditions in 
terms of f Iood protection, sediment management and stability of the flood protection 
dykes against lateral erosion have to be formulated. Furthermore, the river will 

i develop its channel'according to the conditions imposed by the water power. A 
compromise has to be found concerning the residual discharge in the Old Danube. 

1 Like in the  Wynau project. the duration curve has tu refiect the original conditions 



with some short duration bed forming floods and tiigher base flow in summer, which 
- can be compensafed by lower fIows in winter. On the whoie, the new river will be 
some surt of a mode1 of the origina1 river and thus not be identical tu il. But the 
expected natural devebpment of a channe1 system cornparabje Io the original &III 
favouf the reforming of natural rnorpho1ogica~ elements where pioneer plants an 
settle and the cycle of formation of an alluvial forest may start again. AIso t he  
natural alternances with reaches of higher and smaller flow vetocities witl be 
preserved. In general terms. a higher habitat variety compared to the present 
situation can be expected. 
* 

In a poiiticaI discussion where the completion of a more or Ieçç pureIy technical 
project or the destruction are ihc only issues in debale the presented ideas rnay be 
seen as a third alternative whîch rnay Iead tu a reaIization of a rnurti purpose project 
combining water power use with a substantial river restoration. 
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Annex 33 

(Translation) 

Professor Mosonyi is against the dernolition of the cofler dam GabEkov+Nagymaros; demands 

new examination. 

At the extraordinary session of parliamentary council for the environment on Monday . . .  it was 

said that the construction of a temporary weir could unfavourably influence the decision of the ICJ 

in The Hague ... Lajos Zsebük, the deputy of the Hungarian Democratic Forum drew attention to 

the danger of a soiution consisting in underwater weirs. We couId confrrm with this solurion that 

is is possible to eliminate unfavourable eReas of the Danube diversion through technicd measure 

and thus we would give up the idea of the return of the river and a decision of the Hague 
favourable for us. 





-, 
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Annex 34 

(Translation) 

J h o s  A. Szilagyi: 
UnpredictabIe decision wi th unpredictaMe consequenees 

We are in an emergency situation, we must act immediareiy. We must finish with hesitations. I t  

will no more be possible to repair al1 what we don't do today in two years - Mr. Boross expressed 
his view when visiting Szigetkoz. 'Naturally, if Parliament rejects the project of the inhabitants 

of Szigetküz supported by the govemment, the undenvater weir wiII not be constnicted. Then, it 

will be necessaty tu f a ~ e  the public and teII why rhe environment is dyhg out' - the Prime 

Minister highiighted the water appropriation question as a national matter. According to the 

experts of the Department for the Environment, some rnembns of the Danube Circle and the 

Parliamentary Council for Environmental Protection, the reaIisation of the governmentd proposa1 

would negatively infiuence the long-tem interests of Hungary. We wouid admit, with this 

soIution that it is possibIe to prevent negative sides of the Danube diversion, we would give up 

the r e m  of the river and a favourable decision of the Court. 
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(Translation) 

KisaIf~Id, 10 Septem ber 1994 





Kisalfold 10.9.1994 
With tirne-going on, the negotiations and position of the 

country worsen 
The guvernment is weakening, Sziqetküz becames deçolate 

'There is no more fuel, ail rnoney was spent, theref ore we 
put aside since this morning, eight O' clock, gradually pumps in 
Çzigetk6zR - inforaied yesterday Gy&rgy Jakus, the chief of the 

North-Danube w a t e r  m a n a g e m e n t  office, Tbere were phones ringing, 
faxes were working in the Gyür head office and the director took 
the car equipped w i t h  car telephoie to see directly what was 

happening in the site. The visit was planned already some days 

ago, independently f r o m  the problems with fuel: the important 
representatives of water management came with tfie parliamentary 
deputy Karoly Szentkuti {SZDSZ] tu see the inundation territory 
of Szigetkbz and to give information about the situation i n  water 

supplies. The lack of fuel actualized t h i s  expert visit. 
The water management director f irs t in f  ormed K A r o l y  

Szentkuti about the resultç of puqing.  

?be setting of equipment cost 120 millions Ft and further 
90 millions Ft, which were  at disposai for ugeratiun, lasted for 

50 days. The water management got already some millions forints 
from other areas, but al1 was spent and it is impossible to 
credit the pumping and thus the equipment was stopped. The last 
fuels w e r e  brought on Tfiursday evening. 

The punrpç of Cikolasziget have no more worked yesterday and 

at Dunareniete, there was l i t t l e  fuel left for some hours when 
a statement of KVRM (Ministry of Transport, Conmu;uiication and 

Water Management) came that the Government, at its session on 
mursday promred fu r ther  20 millions Ft for water suppiy with 

pumping and the Ministry ordered the Of fice to guarmtee fuel and 
fu r the r  operation of pumps. The rneasures w e r e  imediately 
realized, as al1 three pumping stations were already working with 
full capacity in the early afternoon. The 20 millions qui.& help 

did not excite one-minded joy among the experts because as they 

mentioned, the impact of pumping lays behind the awaiting state 

according tu actual measurements . 
The result of hundred millions investment is t h e  water level 

l increase of some centimerres in the m i d  of Szigetkoz and the 



negative impacts failed co be stopped, including spreading of 
sea-weeds, These 20 millions Ft w i l l  be sufficient for about ten 
days, then it w i l l  be necessary to "tear off other millions from 

the budget. The costs for planned settinb of electrical pumps are 
between 500 millions - 1 billion Ft. B u t  the gravitation water 

supply would have diminished the Szigetkdz damages mch moqe 
effectively and wfth l o w e r  cosls. 

KSroly Szentkuti was inf ormed on place '\about the actual 
situation of water supply and then, on the other side of the 

border, on the t e r r i t o r y  of the Variant C ,  he could get 

acquainted with the II, stage of c o ~ t r u c t i o n  near h o m .  
With passing months, the possibilities of favourable 

development of situatian in Çzigetkaz decrease progressively- 
said the parliamentary deputy. - If the construction of the 
Variant C will be f inished, the negotiations positions of ~ungary 

will still be worse than they are today. Then Çlovakia will 

really have no interest tu look for a conpromise solution w î t h  
O u r  country, According tu the plan, the construction of the 

bydroelectric power plant and navigation lock in kuiovo will be 

conpleted by the end of 1995 ,  i.e. the V a r i q t  C w i l l  get the 
f ina l  fom. . . 

The parliamenta- deputy haç promiçed that  he wuuld demand 
decisive steps f r o m  the Government. Such çtep could be for ex. 
a partially putting of the Dunakiliti reservoir into operation. 

The Slovak side cannot oppose this step because it would oppose 

al1 own stepç, arguments, i.e. against i t se l f  if it would not 
support the u t i l k a t i o n  of navigation lock for water supply. 

1 have a feeling that the Hungarian G o v e r n e n t  is weakening 
in an incanprehensible way if the discussion is about Szigetkôz. 
Gyuia Horn rnentianed befare his visit tu Bratislava that the 

Szigetk6z question had to be solved. It seems that he avoids this 

question since that time and the Minister pf Foreign A f f a i r s  bas 

got alsa mare reserved in the last weeks. The Ministry of 

environment and territorial developent is being more aqd m o r e  

a puppet of some interest groups. They once more look fox 
excuses. If the things go on in this wayi I don't see chances 

that our interescs would be taken in to  account in the Cabinet - 
said Kgraly Széntkuti. 

Csaba Nyerges 
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Letter from Dr. M. SyIven, Director of WWF's Europe and Middk East Regional 
Programme, to Prof. 1. Mucha, 14 June 1994 

Letter from Dr. C. Martin, Director General of WWF, 
to Ing. D. Kocinger, 21 June 1994 





W W F  Wurid Wld= Ftlnd 
For Nûiure 

D?eiine : W ~ I ? S ~ Ç . - - .  
Tel: +Cq22f364 31  2s  

fi& you VCLZ- auch for yot'r &fi ~rezesGt5un at &he t h e  O£- 
'Y,%if s T ~ S L =  G ~ ~ C & U V U  an 3nn€ 3, 

1 apolcgize f o r  nok heviri~ t(r=- -2- Put, 
m ~ z t u z t e l y i  X .Stve D e e n  ES-y *oz =y oEice- nore O I s s  
evez since +der. Eoweter, &'ni& delq 4 s  sab led  ;;ie to I z ~ e  
"&P u ? p u M *  'tu c z r e E y  :mm ' h d y  ~ n t i k 7 e  
n C - & L i J T ~ ~ ~  - m e ,  1 ?a7 7 yuu hbg mtessed 5 
a by yum wu=% =d h u ~ l & g e  O& e 3 e p  a 5  kgv 
&r=sseC z ? i s a ~ * i l y  f ee.7 h-ar.ls p e  i=vol~&=nt- 

3c 1 p-o&ed yoz zt  et, I. 5zvé zskeC -de keu; vko put 
*e =e>o* =0ge~c31c- f oz z rr'ekgo&e, T~LGL k-m' be zar&z114. 
scr~&,inizea 5y E E F - ~ ~ C - M ~ Z ~ O ~ ~ ; ,  E=;~LLC s o ~ e ~ m g  
g u s i t i ~ ç  cfn aze  ou", of sucfi rr eEf a=. 

Z a v e  =06s?~ zn o ; s a w +  -,u zss&s &&E =se %Pt 
D7heckuz C e n = z l  u5 k - i ~ - ~ ~ s e Z z z ~ % m - ~  2 ~ .  C k x d Ê  E L ~ ~ Z .  EG 
Lzve hot5 eg=eeG t o  * e d l ~ t e y  ,STOP ELL TLLL-~~~L involvement 
fro-r;! 3W?-kuski~. Dr. Y r z h  w i  be s ~ q C i 3 g  E p e p o n ~ i  
lekter to Lng- Xoc&ger + s s +  7~ k t h z t  t h c e  xi11 
3~ no -*e b~dl?renotzL f=a FFw? ,=L=E. c f~zmzl zeyuest i s  
receiv&--o~ e e  SIUT& sLÜe of corrrçe, Te do r~st 
expec=- 



W WF Wudd Wide Fund 
For Nature 
O k e  o t the Dietor Gme rai 

1 

Gland, 21 June 1994 

Avenue du Mmraianc 
l r f 6  Gland-S*rlznd 
Telephone : {di-221 3 s  92 92 
Telefax : (41-W 36s 3 68 

a g ;  ~ominik K a c h g e r  
~ i ç -  of AgriculC=e 
Slovak,R.epublic - 
Dobroviocova 12 
81266 Bratislava 
Slovakia. 

Deaz Mr ~ocing&, 

. On behalf of m-fntezmational ,  1 would like to express 
my sincere thanks for  the hospitality shown te t he  W F  
delqation on June 3 ,  2334- 

1 Would zlso like tu acknowledge your.le*er of Jme 13, 
1994- 1 have taken note of the criecism expressed by 
Prof essor Mucha b t h e  document t"~abcikovo - W W n ,  and . - -- 

apprecia,te yom reaction. 1 w i l l ,  in t h i s  context, also 
look i t l to the performance of i s ta f f .  

On the amer fiand, it is importarit for me to receive 'the 
cornent% of sLcafZ on some pf YUUT. statenents. We are 
therefore reviewing pres~nt and -past actipities and we 
have requested Dr, D i ç t e r  - to provide- us with comments on 

. Professor Biuchals report- As s?Qn as this review is 
finalized, I w l 1 1  be Fn touch with you again. 

In the meantirne, and after consultation ~ 5 t h  Dr. Mügnus 
, s ~ l v e n ,  Diredur of- the Europe/Hiddle E a s t  P r o g r m e  of 
WITF, w e  are suspendhg MY further involveme. af in 

+ the Gabcikuvo issue- 



1 understand that it iç now f o r  - the  ~ntexnational: Court 
of Justice to assist the paLi=ies to reach an agreemeat 
which take into account~local, national and'trans- 
national needs, and hupefully be benef icial for the 
en-ornent, 

W L t h  kind regards. 
- . 

Dr- Claude Martin 
. D i r e c t o r  General 
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Letter from Dr. C. Martin tu Ing. D, Kocinger 

3 Octuber 1994 





WWFC Wndd Wide fund 
For Nature 
B c e  of the Oiecbr G e r t d  

Avenus du MmtBianc 
1 19û Q hnd - S h e d a n d  
T@ip#hohP : Wl-ZZb366 92 02 
TaIsfsx . if41-22!354JS# 

Urii.stry o f  Agriculture 
Slavak ~epuhlic 
Dobrovi-#cuva 12 
81266 Bratislava 
Slovakiw 

The Pros and Consn wbich, jritër aummented on WFrs 
stuay published in Jmuary 1991 s i t i c i z e d  WWF sWL.. 

f also ind icah8  that until such t h  as we had ràeefved 
cornai-bs on Professor mcha's report, fumer IfIW 
hvulvsarit in tae  ~abcikovo issue. would be ternporerrily 
s ~ p ~ r i d e d *  

. . 

We are now in a position ka share our assesamtimt af 
Professor Mucharrr report V i a  you and athers, to Wporn you 
tbok the libw of copyhg =y letter of 211~Juna 1994. 
aowever, before doing $0 ,  1 nust t e l l  yau mat WCQPCS 
e x p e  and staZf bava been quite d-stressad b f "" repu*'s nmwous, persunal, deroptory  =d;/or pa d a  
raazxs. mese remrks are not çvrrsidercd tu be 
appropzlab appear a technical repu:. Fxofs 

4 HNhars advefse reaetions ta ,me m study alsu cdfitr8W. 
wfth the favourable reactions received fm ather 
BOUrCBO. 

Referring to the runt#ts of Prof, m a l s  reports it has 
tu bs recognfzed tbat # ia  repart deals only w i t h  a 
liait& p à r t  of the iapact puttkm 8 the G-Lkwo 
scheme, esseatially concentrating on ma wouridm*e 



issue* Ecological issues af çinilar or even highar 
importance, such as the floodplain dyihmios have been 
largely umf tttd, The xepor% aigo lsaves o u t  any 
cons5 Aeration of the deterioretion of echlagical 
functions and the biodiversity of the  e n t i r e  f loodplain,  
caused by thc  ârastic hydrologicai changes. In addition 
to these s h o r t a d h g s ,  the rcpayt concentratex anly un 
the Slovakiuti par t  of the &ri- Llaodplsin aiid hardly 
refers ta the impertant H u r r g x i a n  p a e  of the system. 
 not th& najar weakncsç of the repu* is the fact that it 
dues not address putential long-tern effects- 

- fh conclu~inn, the report of Prof, Mucha 1s seriously 
Limfted. zt is coneemrd w i t h  only a p a e i a l  aspect of 
t h e  changes brought about by the drast ic  alteration of 
the hydrclogy, daals wfth unly a part cf the area 
affected, and encompasses a vary liraitee t h e  horizon. ft 
.tharefore dues not Lnvalfdate *#a scienZifically based 
agiunentri tien. 

La the light of thesé fa-, Ww can eee no zeason b 
Eberng~i its pa~ition laid o u t  in itc dtudy published fn 
Janwq 1994 "A New Solution fur the Danubem. Hure 
spwf f l d l y ,  HWF makta3ns its v i a w  tBat an ecologiçally 
aueptable soluffab entails, the f oU-g t h r e  short- 
ta= aeasureç: 

- a &charge vaxying 600 m'/sec and at l eas t  
940 m'/sec (dependhg w-, a e  technical 
mssibi 1 ktiesl of Dan- -ter in the natual  -. . 

I n.ufdm 3 river ' W; 

+ fhe cunstrfctiun of the river bed by i s l ~ d s  and 
graveL banks, and. 

0 ruconnedion the si de W.. 1 

on a longer tem basis a d y n d c  aisch4e of b u t  W 
thirds of the Dan* -ter ~II the o l U  . h d  sbould & 
envisagea; together ~ 5 t h  a 
the prese~~ t  river W uver 20-30 
Cunovo weir. mese m e w u r a s  can be takm in -th an 
ecologically sensitive way and without ri-g -ent 
interference &th the river ecosystem. 

1 

As yau Undoubtedly rsaliie, WWT1s Hission ' is tu consema 
nature and ecoleglcal processes thYo'ugh the p r a a e m t i u n  
of genetic, specîeç .and ecosystem diversity. wwF is 
therefore p r i ~ s r i l y  concerried wi*& the severo impact of 
the Gahcikovo scheme on t he  biodiversity of t h e  Danube 
f londplain.  Thus WWF in i t s  po.sition focuses primarily ,on 
the neea to naintain the floodplain dynauics based on a 

l suffici~nt and dynanric discharge in the o l d  river bed= 
This focus çhould in no wzy be tead as disregard of or 

1 tu effet* on groundwater =&les, changes in the 
4 5 4 7 2  udynaimics of vater quality and o t h e r  likely 

i &tia;e-ences of the scheme. 



1 herewith reguest you to inform your OoverrmieM PZ WWFR6 
asGasaont cf prof. Muehatg r a p ~ e t  M d  ,me a e + r i p a t i o n  
of ouk standpoint published .earlier thls ' Y e u .  WWF, 
its paet, w i l l  comnuicate. ifs pos i t ion  outlined above 
inteniatianptly,. ending t h e  t e m p a r q  suspension of it. 
 volveme ment about whieh 1 wzote to ycU in JFe Z994. 

mpy: moi. pr . igcr MUC~E 
Gavernmant of Bungary 
p l  . JO-a ~ ~ r i p ,  W~T=AUGP~ a 
Dri E m i l  D i s f w ,  Auenanstitut, WWF-Gertaany 
PD m. E-H. B e r n h a r î  ' 

Prof. m. T O P ~ ~ C  Paces, a d r é  j a g a  
Prof. ,Dr. .A.L. R~ux a 

Dipl. Geagr; Alexander Zfnke 
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Letfer from Prof. T. Pa& tu W WF Europe and MiddIe East 
Regional Programme, 6 September 1994 





. WWF 
Europe and Middle E a s t  Regional  Programme 
P-0-B. 1 
A-1152 Vienna 
Austr ia  

Gentlemen, 

Thank you 
"GabELkovo 

1994). 

for.asking me to express my opinion about t h e  report 
- WWF the pros and cons by Prof .  1. Mucha ( A p r i l ,  

I will address the relevant parts dealing wi th  the chemical 
composition of surface water, ground water and sediments 
associatecl w i t h  the *Gabcikovo dam" in relationship tu 
biogeochemical processes w i t h i n  the system. 

The cri t ique in the Hacha's paper dealing w i t h  this çubject 2s 
on pages 84 to 93. Some of h i s  coments are directly related to 
the part of Y A new solutions for t h e  Danube, WWF Statementw 
which has been based on my evaluation of documents given to me 
by WWF (Faces, 1993). 

Before I answer the Mucha's critical com&ntç, 1 w& to make 
C l e a r ,  that 1 dîd nut study the Gabcikovcl pruhlem in f i e l d  or 
kburatory and that my opinions have been based on the dccuments 
offered to me hy MW? and based on my knowledge which 1 gained 
when 1 was appointed to be an opponent of Slovak research 
reports by ~lovak authorities (Bilikova, Szolgay, et al., 1991, 

~eln&ov&, et al., 199'1, LiptSkovd, et al., 1991, ~olubec et 

al., 1991, Hucek, et al., 1991 and Mucha et al,, 1992)- I am net 

part of any ~abcikovo Campaigna. 1 have acted as an inv i ted  
expert on the issues of biogeochemiçtry in n a t u r a l  water 
systems, I have tried tu be as objective as possible and 1 am 



not bf luenced  by any political pressure. ny opinions are my orm 
and nut related to any activity  of the Czech Geological Sunrey. 

.MuchaJs report refers tu problems uhîch are connected with t h e  
monitoring of p l l u t f u n  in t h e  grave1 aquifer on p. 84 - 88. The 
report s t a t e s  that the observation wells are not representative 
for  microbiological pollution, organic  pollution and micro 
element pollution. It goes to some details why t h i s  is so. This  
would imply. that the extensive monitoring which goes on for 
several years his baen incorrect and t h e  obtained data can be 
miçleadfng;. W h i l e  I know, that samplfng of wells i s  v e q  
di f  f icult a d  some errors can always occur, syçtematic changes 
deseme appropriate a t t en t i on .  Before t h e  dan was b u i l t ,  tfiere 
was an indication, that the organic po l lu t ion  in groundwater has 
increased when the water level has increased due to a high level 
in Danube. In analogy, there is a possibility, that similar 
phenornenon can appear after the dam lake builds  up its maximum 
water level. It is a good news when Mucha states t h a t  after one 
year of Gabcikovo operation ground water in drinking water wells 
su far have shown no changes in ground vater q-uality (p. 8 5 ) .  

Mucha.wites that t h e  observations used by wera made enly 

- o n e  day aiter the start cf operation cf Gabcikovo - which 
clearly documents that t h e s e  chernicals are a result of past 

[ activities and cannot possibly have any l i n k  to the ~abcikovo 
hydropaier project. 1 do not know about t h i s  specific,WWF 
obçenration, however, Mucha sounds misleading by stresshg the 
past  origin of the  pollution. 1 have never heard anyone to 
maintain that the organic or trace metal pollut ion is produced 
by the dam and the lake. Huwever, f i l L i n g .  up an artificial lake 
changes the oxidation-reduction condi t ions  in surface w a t e r  as 
well as in the aquifer and the resfdence t h e  of water in M t h  

the reservoirs. AS a consequence, some pollutants stored in 
sediments may be liberated, fo r  example by reduction of t h e  

1 chemLcal compounds and t h e i r  desorption or ' dissolution, and 
i transterred to water. A probable cause of t h e  misunderstanding 

is that I point to potential dangers which can be activated by 
the changes in biogeochemical processes, w h i l e  nucha refers +O 

1 posit ive results on t h e  present chemical composition in drinking 

1 w a t e r w e l l s . I b a s e . m y o p i n i o n o n t h e  r e s u l t s o f a d e t a i l  
research of t h e  Research institute of Water - Economy in 

400  2 



Bratislava (whm) * (B i l ikovd ,  Szolgay, et al., 2991, ~elnarov~, 

et al., 1991, LiptAkova, et al., 1991, Holubec , et al., 1991, 

aucek, et al. ,- 1991), and monitoring data by slovak ~ y & o  - 
meteorological Inst i tute  offered to me by m. These  data 

indicare pollution of bottom sedhents w i t h  organic trace 
substances and their occurrence in infiltrateà water which 
passes through the  sediments- The behavior of this system is 
extremely difficult to predict. The results of modeling which I 
had chance to review (Mucha et al., 1992) were too simplified to 
juçtify any def ini t ive  conclusion. This  is the reason why 1 
speak about a 'chernical time bombff and point tu the fact, that 
the building of the dam, is a huge biogeuchemical expe rhen t -  
Nobody can'predict exac t ly  what will happen, I an sure, that 
Slovak scientists and engineers know all..this and t h i s  is the 
reason why "the s i t u a t i o n  is çubject to continuous monitoring 
and thorough analysis" (p- 8 8 ) .  

Z criticizeà the data f r o m  the well 54  Xalbkovu as possibly non 
representative and wondered why t h i s  was chosen as an example of 
t h e  state of the ground water system. 1 pointed to the low 
qual i ty  of the data. Mucha goes even further and indicates in 
the two tables on p.86 and 87 that the data given to me were 
statist ical ly incorrect. Such a table should not ever appear in 
any serions evaluation* {The table was taken from a report of a 
Slovak institution and is not product of wwF). Mucha is right 
when he criticizes the  WW report by requiring data on the sum 
of non-polar extractable matter in water when the analyses give 

3 

concentrat ions of individual  non-polar compounds (p. 3 8 ) .  

X have called for observation poin t s  which wuuld repxeçent t h e  
most sensitive part of the groundwater system and not the most 
stable one- Mucha explains why S4 has been chosen (p. 85 to 8 8 ) .  

Be points to t h e  fact, that Kalinkovo ground water wells are the 
closest drinking water.&ells tu the dam lake. In this respect 
the choice is w e l l  justified. I do no t  know whether t h i s  part of 
the groundwater system is the most sensitive tu pollution by 
trace elements and orqanics or not. It depends on the degree and 
nature of the clogging of infiltration bottom and riversides as 
well as on other biogeochemicai factors. 



I 

Properties of som+'crganic micro pol+utants are given on P: 89 

to 90. The concludi& of Mucha is t h a t  these pollutants are net 

produced by the  hydropower station. ~ h i s  section is irrelevant 
tu the problem. Nobody wauld accuse the s t a t i o n  of produckg t h e  
pollutants. These and other poïlutànts are stored hl bottom 
sediments and theix traces have been found in some of the 
groundwater samples. The question is whether these compounds can 
be released from t h e  sediments into i n f i l t r a t i n g  Danube water 
when the l l cwer  flow velocity and higher water table  i n  the dam 
lake will change the exidation-reduction s t a t e  and 
microbiological condit ions of the water - sediment system. Here 
I see a discrepancy which requires clarif ication.  Wucha 
introduces new chernical data on sediments (p. 4 4 )  hdicating no 
organic p o l l u t i o n  and probably very smaZl amounts of adscrbed 
trace metais. These data look very reliable because they were 
produced by twc  independent labcratorieçr on the other hand, the 
extensive research of t h e  s e d h e n t s  by the the Research 
I n s t i t u t e  of Water - Economy in Bratislava (vUv8) in 1991 
(B i l ikovd ,  szolgay, et ai., 1991) has indicated the existence of 
the  organic pollution of the sediments. What is the reason for 
the discrepancy?'-The answer may be perhaps found in the report 
by Rodak D., et :al. (1993). However, 1 was .not given the report 
for  evaluation. 

The most important  statement is made by Mucha in the f k o t  
paragraph on p. 91 as h i s  reacfian tu my criticism that the EC 

I report was too optimiçtic with respect tu surface w a t e r  and 
! 

groundwater qua l i ty  prospect considering the data which have 
been available. Mucha says that the experts have available the 
w h c l e  d a t a  base and that t h e  impact of ~abcikovo on &und water 

quality in slovakia after one year of operation 16 
insignilicant. ~f it is tnie that t h e  EC experts had al1 data 
available, including those of t h e  research conducted by the 
Institute of Watar - Economy in ~ratfslava ( W h )  and aII data 
on temporal changes in ,.response to changes of water level in 
Danube and in aquif er,' then I am very ' s u q r i s e d ,  that they were 
so pos i t i ve .  Thore were indications that t h e '  situation with 
respect tu the q u a l i t y  of ground w a t e r  cuuld deteriorate. It i~ 

l of course a good naws that t h e  q u a l i t y  of ground water has, 
changed i n s i g n i f i c a n t l y  after one yeat of Gabcikovo operation. 

4 



My point that t h e  behavior of this biugeochemical system has a 
character of a %hemical time boa* is dismissed as a g e n e o l  
statement on p. 91. Reference is made to a new evaluation of 
sediments prepared in t h e  framework of PHARE. 1 admit, that my 
.reference to the uchemical t h e  bomba is a general s ta t ement ,  It 
is supported by numerous examples, when engineering solutions of 
various projects have generated with some retardation harmful 
effects to environment. Xt is not  specific to Gakikovo only- 
~abcikuvu means a huge impact into environnent and we wi11 see 
its effects tu-gronndwater, surface water and ç e d h e n t s  in years 
tu corne. ~rojects such as t h e  one under PHARE program are 
use fu l  steps in our understanding of anthropogenically 
influenced biogeochemical systems. 1 do mot know the results of 
this particular pro ject and I hope that they w i l l  be publ i shed 1 and readily available. 

My statement that the data on pollution have tu be presented in 
f u l l  before any s c i e n t i f i c  conclusion can  be niade as regards tu 
t h e  impact of Gabcikovo dam on water qual i ty  is diçmissed with 
t h e  note that data are complete enough tu conclude that alfuvium 
grave1 and sediments are n o t  polluted ( p .  911,. ft is true that 
rny statement is directed to my knowledge o f ' t h e  system and rny 
i n a b i l i t y  to make definitive conclusion a b o u t  the p o l l u t i o n  
state of the aquifer and bottom sediments. 1 cannot judge 
w h e t h e r  there are other data which are complete enough to make 
such conclusion,  This  is a subject for an objective evaluation 
by a multidisciplinary reçearch t s a m  independent on c9nstructorç 

t 

and defenders of ~abcikovo work, 

My comment that the properties  of sediments can va- 
considerably and that it would be helpful to have experimental 
data on the abi l i ty  of t h e  sediments'to yie ld  the p o l l u t i o n  to 
ground water is commen*ed in the Mucha's report by a reference 
to d i s t r i b u t i o n  coefficients and experimental data in R d a k  et 
al., 1993, I do no t  know t h i s  report and cannclt comment on it. 1 
know, that some prel iminary experiments w i t h  t h e  sediments were 

conducted by Hucek et al., (1991). These experiments showed that 
t selected çediments yielded PCB and in a lesser extend other 

organic pollutants i n t o  percolating water. The experiments w e r e  

E 



not very exact abd w e r e  difficult to apply tu Iield conditions. 
I do not know if khese results have heen taken into account by 
Rodak et al. (1993)- 

MY suggestion,  that a small team of independent hydrochemical, 
hygiene and medical experts to evaluate impact of the Gabcikovo 
dam on water quality and consumers of t h e  water has been 
answered by Mucha positively. Be States that the data are 
available for  any k h d  of independent evaluatiun. It means, that 
R ' ~ F  can find out w h a t  is presently known'ahut the state of 
groundwater and surface water and can reduce uncertainties and 

misuriderstanding tu minimum. Only after al1 data are 
independently studied,  it wuuld be just i f ied  for WNF tu 
criticize -reports on water quality by Slovak scientists. 

MY general impression is that the data on water quality with 
respect to Gabcikovo dam, which I had epportunity to study, have 

been collected and evaluated seriously and that mistakes and 
omissions have been exceptions  rather than a rule in reports by 
the Slcvak scientists and engfneers. Nei the r  1 have found any 
reasons why to.doubt Mucha's statement that the ground water 
qual i ty  has n o t  significantly changed afker one year of the 
Gabcikovo operation. I n  s p i t e  of that, it is puzzling for me 
that t h e  studies by t h e  I n s t i t u t e  of Water - Economy in 
Bratislava (*) which were conducted independently of t h e  
Gabcikovo management indicated groundwater and sediment 

1 

pollution w h i l e  the  s tudies  which have continued under the 
support of Gabcikovo management indicate.only positive .results, 

If wwr wishes tu l e a r n  mare about t he  state of groundwater and 
surface w a t e r  quali ty,  it shuuld perform a detail study of al1 
data. As stated by Mucha, al1 çuch data will be made available. 
1 have a feeling that groundwater and surface water quality w i l l  

be a minor problem within the Gabcikovo issue. 

'-8- Tom s Faces 
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(Extract) 

Preparation of Input Parameters for Model of GroundWater Flow 

Danubian Lowland - Model SHE, 

PH ARE: Projecf ECCW AT11 





procesmi a typom podneho horizontu. N~feûpukIadi sa jchIe 
rozpiistanie karbonitov a uvolnovanie ria nich viazau$ch zloZiek Preto aj 
m o h i  kontaminovana plocha zaujima len tast pôvdnej ramennej siistav v 
zdrSi, ktor8 bola Eiastdne a v kinete celkom dstranen& 

P r i a  I l ]  a zCasti prica [2] sa zaoberala hlame kontaminiciou plavenin a 
sedimwtov Dunaja a ramennej stistavy, teda prive tMi sdimwtarni, kde 

sa kontaminicia mûZe riachidz. YO *i:enej a2 extrémnej miere. 
Histogramy poukazujri na to, Ze i v td$chto pdmienkach, kde sa daju 
d&ivat extrémne koncentricie, nadlimitné a extrémne vysoké hdnoty 

(Casté aapr. u plavenin vu vmose) sa vyskytujri ojedinele. Treba 
pomamenaî, Se holandskh norma nie je normou na piaveniny vo vznose a 
priamo recentn6 sedimenty plavenin, 

Obsahy v iacech  litoh pokiar sfi sorpEne aktivne, sa .viahi na ily, organickii 
bmptu, glejovd polohy v pMach a na ureité polohy v pMnych horizontoch. 
Ich obsab sa preto r hjbkou mituje a2 pod detekhé limity. V sXasnosti je  
to dokhné nepritomnosfou tfchto Iitok vu v d e  existujucich v y  Zivanfch 
vodn$ch gdrojov. 

Vzhladam na Iokalne rairenie kontaminantov, koré sfi naviac minimilne 
pnepustné a vzhladorn -na snahu zachovat oxidaCné podmieriky v zvdnenom 
prostredi, nepredpokladhne rodirenie sa tychto kontaminantov do podzemnej 

v d y  v nadlimitnej miere. 

v+sledky prieskumu v rimci programu PHARE preukazujfi, Ze vzorkované 
sedimeniy nie sJ m a m e  zneçisteaé a nie sii mecistené organicS;mi 
kontaminantami, Naprick vygSim obsahom niehuech f w c h  kovov v 
sediment& anaIyzov811~ch metaou totalneho ruzkladu, nehdnotime situiciu 
ako znepokojuj5cu, pretoZe mahi Easf fa=ch kovov vystrrpuje aj vo fume 
stabilnych horninotvu~ch mmineriIov CpoPi prikIad Cu, Ni). 

TransIa tion of rinderlined section: 

"The results of the survey within the PHARE project framework are showing 
that sarnpled sediments are not significantly polluted and are not polluted by 
organic poIIutants." 





Annex 41) 

Telephone interview between Mr. HriEovski, representative 
of the Slovak Embassy in Bonn and Mr. Ott on 29.9.1994 . 

Regional representative of BDB (Federal Union of river transport  

contractors) in Regensburg and the head of navigation Company 
Bayerischer Lloyd AG IVEBA AG) Mr. Ott submitted the  following 

information, He agreed with the c i t a t ion .  

The German side welcomes the  operation of GabEikuvo waterwork and 

considers the decision of the Hurrgarian side not  to construct 

Nagymaros f o r  negative. The transport is much more regular and 

many problematic river points from the past were eliminated 

(Mr.Ott worked as the captain on the river ship in this sect ion 
of the  Danube in the years 1963 - 1975). Komarno is considered 

fur breaking point. The navigation is now much m o r e  be t ter  up to 

KomSrno. If Nagymaros waterwork would be constructed, it would 
be possible to load ships  about 2-3 dm more what means 200  tonnes 

of transport more. ft would lead automacically to decrease of 

transport density and decreaçe of transport coçtç. The Geman 

transport contractors consider for p r o b l i a c i c  the closing of 

navigation locks which occur relatively often and last f rom 2 to 

12 hours.  This is rather a complication for shuttle t ransport  of 
lorries between Passau and Budapest because this transport  is 

bound to customs handling and slippage of some hours means supply 

poçtponemenc about one day. The German side would welcome if 
these cloçings would be as few as possible and if maintenance is I 

needed, it should be announced at least 14 days in advarice to 
plan the river transport. Mr. Ott amorinced that hiç company 

planned to include also Bratislava into the shuttle transport 

from begiming of the next year. 

Conclusion: Clear technical and economic reasons speak for the 
! 

operation of GabEikovo. The German river transport  ,evaluates 

positively GabEfkovo. B u t  for better improvement, completion of 

Nagymaroç shauld follow. For  transport up tu Bratislava, t h e  

deciçive importance is dependent on the completion of Freudenau 
and w e i r  at Wolfstbal- Then, the river transport on the upper 
Danube would be without any problems. 





Annex 41 

(Translation) 

COMPANIA DE NAVIGATIE FLWIALA ROMANA "NAVROM" S.A. 

Nr. 2265JI7 .x .94 

To 

Embassy of the  Slovak Republic 

S t r .  Otetari 3, BUclïRESTI 

To your letter Nr.2571/1994, we inform you as follows: 

After putting the navigation lock in GabEikovo into 

operation, the navigation conditions improved significantly due 

tu the fact that thus w i t h  navigation through the canai, one of 

the nost difficult sections of the Danube {km 1811 - 1856) is 
avoided. 

Even if there were some problems (of technical character) 

during the operation of the navigation lock and some undesirable 

events happened which led tu the utilization of only one part  of 
the navigation Iock, generally navigation took place under 
normal conditions. 

We only donlt understand why the number of ship convoy is 
limited to maximum 3, even if the.dimensions of the  navigàtion 

locks make possible the entry of 6 units, 

(Max, dimensions: length 275 m, width 34 ml 
SincereIy, 

Viorel  Stefan 

general director 
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Komiirno (Effects of Projecf on local shipbuilding) 

Slovakia, June 1993 









(Translation) 

The Slovak Commission of the Environment, 19 Environmental Conditions for the 
Implementation of Variant "C" 

I. To demonstrate by documentation the procedure of seIf-puri@ng processes and their 
capacity in the course of SItratiun of the surface water into the river-bank region. 

To demonstrate by documentation the pollution of soi1 and of underground-water horizons 
in the dead-branches systern of the upper part ofztrig Ostrov. To speciQ mure accurately 
the character and the content of pollutants and the propagation into the ground water at 
present conditions and at a higher hydraulic gradient. 

3. To assess and demonstrate by documentation the influence of the temporary solution of the 
GabCikovo Project on the regime of underground water, from the point of view of 
municipal water supply. 

4. Tu make a prognosis of the evolution of the quality of underground-water used for 
municipal water supply and tu propose a technology of treatment, corresponding to the 
resuIts. Tu match the tirne-schedule of the treatrnent rneasures with the scheduIe of 
frnishing the GabZikovo Project, taking in consideration also the resuIts of the PHARE 
Project, coordinated by Prof. Mucha. 

5 .  The change in the fom of the reservoir may change the conditions of irzfrItration of surface 
water into the region of municipal wakr wells, especially of the source DobrohoSf. Tu 
demonstrate by a research on an adequate model, the impact of the temporary soIution on 
the capacity of these sources. 

6 .  The flow and sedimentation conditions of the diminished reservoir will be changed. To 
demonstrate by a research on a mathematical model the impact of the temporary solution 
on the allocation of sediments and on the infiltration conditions. To estimate by the rnodel 
also the possibility of reductiun of the surface of the reservoir in the vicinity of the 
municipal water source h m r i n ,  

7. Due tu higher hydraulic gradients, especiaIIy on the rîght side of the resewoir, quicker 
seding of the bottom by sediments may be expected. The intensiry of this pracess wottld 
be a functiun of warer-IevcIs in the  reservoir and in the Danube. To propose measures 
reducing the seding process of the reservoir and of rhe unsealed power-canal 

8 .  To assess the influence of the old river-bed (the possible drainage effect) on the regime of 
the ground-water Ievels on both sides of the Danube, d e r  the situation of the weir 1 1 km 
upstream of Dunakiliti. 

9.  To propose a solution for improving navigation conditions downstream of Palkovitovo, i 

taking account of changed conditions of solids flow and increased erosion of the river-bed 
and reconsidering also the soIution of Mr. Bartolcic of March 199 1 .  i 

I 



10. 

I l .  

To secure storage of sediments dredged from the resewoir, outside the protecred region of 
fit113 Ostrov, in a form of controlled dumps fulfilling the given conditions of prorection of 
qtiaiity of surface and ground waters. 

Tu secrire communication between the dead-branch systern and the Danube in both w a p  
and to enable the fiow throngh the branches from DobrohoSf tu PalkoviEovo. PeriodicaI 
inundation with river-water, in correspondence with the narurd regime of flows (rnainly in 
May - Jrrne, secondarily in August - September) shouid Iast 5 to 7 days, but not longer 
than 14 days. 

To include into the design: permanent structures, which together with mobile equipment 
wodd serve for elimination of pollution of the water by oil products. 

To secure the supply of water into the Mosoni Danube according to conditions agreed on 
by Czecho-Siovakia and Hungary in 1948, on the base of the Paris Peace Treaty. 

As the construction wiII be reaiized in the inunddiun area of the Danube, to schedule the 
works into a period ofIower flows, brrr neverthelcss, to propuse measuses for foregoing or 
reduction of damages, for the case of higher flows of the Danube. 

In connection with the reduced surface of the resemoir, tu assess the possibility of passing 
floods and ice and tu secure flood-protection of the adjacent region in the course of 
construction and of operation. 

To secure monitoring of water-levels and flows in al1 decisive places of the Project, to gain 
an oversignt about the hydraulic regime of the whole infiuenced region. 

In the frame of the design of General Flood-Protection Measures, to include (in 
cooperating with the competent authorities) alsu the srnall protected regions - the two 
proposed natural reserratiun areas "Istragori" and'IIIsland of the Sea-Eag1eM, the protected 
naturd formations "Kings Meadow" and protected "sumer-oaks" at the forester's lodge. 

To secure the natural physiologie processes of the acictuaI Dora of the old bed of the Danube 
during the vegetation period (rnainly from March to September), it is necessary to secure a 
flow of about 1300 to 1500 cumecs. Further it is inevitable, tu secure such a flow in the 
oId river-bed, which would enable the underground water Ievel to touch the soi1 horizon 
and whch would prevent the drainage effect of the empty river-bed. To evaluate, whether 
the proposed minimai flow of 600 cumecs would fulfill these conditions. To secure the 
fulfilIment of the above-mentioned conditions also during the construction-period. With 
regard to the lack of data about the depth of the'top-soit cover (above the sterile gravel) 
and with the aim of finding the optimal water-level, to elaborate a prognosis of the water- 
level regime in the old river-bed at a flow of 1300 to 1500 cumecs and the corresporrding 
underground water level. 

Tu prove the necessasr security of the flood-protection rneasures in the region of the righl 
Iateral canai (the Bodiky region) at a 1000-years flpw of the Danube. 
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KüzIün~ No 5, September-October 1994 (questions of the water reguIation of 
the Upper Danube, the restoration of Szigetküz and completion of the G/N Project) 

synopses of 

1. VoIgyesi, "Wnconfined and Confined Groundwaters in the Kisalfold Region" 

L, HaIupa, "The Foresfs in KisaIfGId Region" 

L. Féjer, &A., "The Brrngarian Upper Danube - A HistoricaI Review" 

M. Csanidy, ef d., "The Hygienic Qualie of Danube Water" 

J. Juhhsz, "Canalization of the River in Europe 
Development of the Network of Watemays" 

F. Papp, "Environmental Considerations in 
Engineering for the Danube River Dam Project" 

T. Dora, "The Presenf State of the Bos-Nagymaros Project 
and the Economic Consequences" 
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heprcviousyar. - D a u k  baddd pollution. fa-1 indicaar Wpia. c h a i a l  oxygtll danand phosphat~ nnitratc. chlomphyila 

Caatlization was introdrtced for rtgitlating hen~ets in Europe and then in the Unitcd Statts, using the m&od ta 
bestdayd More than one hundrdrivu h s w # t  buiit in &ope. Con-uha wu& is ia p r o w o n  fivcapd 
eagin~gworlconscrvaIotlt~ï~is~0d~~~8y.~~~eritlt~t~g&ed0~&~epast&x~7Clyeusdurianstratt 
&at gis method &ers solution to ihe m+r pmbiems euarrrnteted 3 rtguiating ihc bw- m a -  and bighwata 

, 
Bjr compItmeatary riva ttziniog m m t s  naturt ampat iMe and eavironmuitaIIy =und - d e s  are 

p d b i J ~ ? h e  pmtodbn measuresasdatd with riva catiaiidou prwideaesthetkalàypl~ 
h i g h d i i i t y  lan-a &ai in the müst demmding riira vatiers Untreatcd dk&argts rqrestrit th p e s t  
ha;tard to îhc attwrrs and the lifG in t h  md rnrrsl be 4içoontinued regardlm whdu the river is w,W or 
not. -a O € rivm in h to natucd andition tends improvç ratha th= dcttriotate th& @ty- 
Waitooes gaincd ma cep,taries of attemois have dcmonslratd rtgulation of the Danube os aa 'mtematioaal 
watcrway to be impossible wi&out canalization ahng rhe Upper Danube and d o w n ~ . ; I f  Pals if ampf iaPce 
with intemationaIly aootpttù standar& is desired 

R i v u  tegufation, candizatiou, navigation chanael &a dam, tnviromenta1 protection, navigahn, intanational 
agretmeots 

I L b m c n t a I  Consider~tions in & g i n k g  for &t Danube füver Dam P r o j e  
P~PP, F. 

The engin- of the BosNagymams Riva Dam Projeu have displaved h m  rtit va); b-ng intetest aptri - 
mideduesand readin- to rtasonabttmodiEicari0nswhea confrontai with the ntwrcquümé~~tsof cflvhamytaI 

tsdioa apd ccalogical in ta tç t f  Umfominatdy, ~etscpoii~ical objcdiv- like char@& of the politid regme, 
Eility io tdnology. have invaded public I& in H w g q  undu ihc gr- h g  of &rrmmta!h. &f-i- 
onally highly qualificd bia bg- aoologists, fimnobgiçls, forcs~trs and landçcape a r c h i t e  arc, b ~ w e v d ,  fuUy 
aware of the possibiliiy of rcaching a balance kw6cp man and his biological surroundings in aew WF iaihred 
îo bis ne& aad rquiremtats. 'lbe l35sNagymams river dams are a h  designcd to m e  human a& wiihout 
any detrimat ro tût cnvtonmtrit. 

Bos-Nagparus Rive  Dam Projcct, avironmcn.~l proraion, i a n h p i n g ,  agine- 



u;ba as teililcrpiodudng rtll-ble, nonpalluüng mhonmmtnllysuiind magy have bca buiit ail ovor 
the mrfd ûn the Danube th- iie29 dams epdwm and2 o f k b g q . T b  additionai damswill 
bc inevitable in Hugary downsri.eam of @dapsi. Tbe M q  anditions madifiod by riva dams -te natutal 
valuai supeiior ro the &$hg oncr ï h o  pliticrl-attitude m Hung3~is9-vk dm ~ N a g y m a m s  Raja the 
m o a r # r n t ~ ~ ~ n s ~ ~ r t a h n r r d , a o f o ~ ~ d c d a a d d c e i m w  r n t t i c a o o n ~ m i d a a d ~ ~ & ~  
alikc. The r n i s t a k  made so far mnst be CO& ufgatIy by invokhg.d~-h-dd, propiy qditled 
p r c f e S n o a a t o ~ h i g h  +thicaf-Qrds in t h e ~ o f d & h n & g -  

r 

Büs~agyuiaror ~iva~ltn Proje mst-baeili analy"s, w a t ~  mtnagrmttii, 
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Reporf of the Joint Czechoslovak-Hungarian Sub-Commission, 4 April1958 

(Extracts in f ransIafion) 





On the basis of the ProtocoI of Janr iq  15, 1958 h m  the techical session in Budapesi the 

technical sub-commission was established with fu1Iowing rnembers : 

Hungary- : Ziegler K./chief /, Gyorgy I., Illeyi V., Czako J., 

Pétenyi O., Kovacs G. 

CSR: Dani3oviT: Iheadl, Jablonsk$ A., Fojtik S., Chlumsk$ V. 

JirorrSek Z., Halabrinuvk N., Duba D., Prochizka 3. 

In the work of sub-commission took part the r~presentatives of Hydropojekt SSSR: 

Titov S.V., Galaktionov V.D., and representants of the regular commission in the COMECON - 

Kazak V.R. 

The task of the sub-commission was the clarification of following issues involved in the scheme 

of the Danube utilization from Bratislava to Zlatna : 

IV. Groundwater renime changes and their impact on sail, Iand, forest and fish management 

Determination of the minimum discharge in the oId Danube channe1 

I I  Groundwater regime changes 

Designed water reservoir downstream of Bratislava and diversion of warer frorn the 

Danube charnel into the diversion cana1 will brîng about variations in gmundwater 

regime on the Danlrbe Island and Sigetküz. Adjacenr to the reserroir groundwarer leve1 

increasing wilI occur, and in the area of diversion gruundwater lever de~reasing. In the 

diversion section as water wiII infiltrate from the Danube into the grave1 subsoiI of the 

valley than hitherto, and on the contrary, in the area of the reservoir more water will 

infiltrate than hitherto. These two impacts will again be compensated in some parts of the 

concemed region, however the empty old Danube channel will act on a considerable 

Iength as a mighty open drain. 

ReIative change in groundwater level as compared with the hitherto srate is preserited in 

Amex No. 1. 



2/ Effect of nraiindwater r e ~ i m e  changes on a~tricdture 

According tu studies carried out by agnc~ltura1 brganizatiuns the conditions for soi1 

management and agncuIture wiil not be negativdy idluenceil in the area of designed 

water reservoir, since the designed water IeveI increasing above the present state is not 

considerable 13,s rn and lesd, and the water infiltrating from the water reservoir will be 

collected by means of dykes in open drains lin canals and lateral branches, which will be 

used for this purposd, and wiII be conveyed downstream of the weir. 

Three influenced zones may be defined within the area of diversion: 

In the upper zone the gruundwater IeveI occurs deep in the grave1 Iayer and dues not 

reach the cover cIayey-sand layer, in which, due tu capilIary rise, it couId get ru the pIant 

mots. In this zone a further grorrndwater IeveI ,decrease couId nor impair presenr 

candi tions for agriculture. 

In the cenrral zone the groundwater Ievel reached, under htherto conditions, up to the 

cover layer and saturated, together with atmospheric precipitation, the plant roots. 

Groundwater level decrease in this zone may impairpresent agricultural conditions. 

In the lower zone the groundwater levels are close to the territory surface under present 

conditions, and in wet years due tu waterlogging these soiIs cannot be fùlly ütilized. 

Gruundwater IeveI decreasing in this area wouId be favourabIe for agriculture. 

The area of the centrd zone, where Iosses may be expected due ru groundwater IeveI 

decrease, is demonstrated on the enclosed plan 1 :75000 l h e x  No. lland covers about 

29000 ha on the Czechosiovak side and 15600 ha on the Hungarian side. The territory 

Hansag was not considered, since it was not examined and investigated yet. 

3/ Effect of the diversion hvdrovower project on forest management 

The results of studies of institutions for forest management showed, that no deterioration 

of conditions in the area of the water reservoir may be expecrd for foresrry 

In rhe section of diversion into the old charnel 100 11131s wiII be passed over the growing 

season, and o d y  during flood events the rernaining discharges wiII be conveyed there. 

Ody minimum discharge wiiI fIow in winrer pend  in the uId chamei, and in fmsty 

periods it worrId be practicaiiy without discharge. Groundwater level decreasing in the 

adjacent area will cause deterioration of conditions for forest management. 

According to surveys and investigations the groundwater level decreasing will influence 

an area of about 2.600 ha of forests on the CzechosIovak side, and approximately the 

same area covered with forest on the Hurigarian side: 



Lusses ensuing from iower annual increase of wood mass, according tu preriminary 

estimation, wouId not exceed 1,000.000 k b  12,3 mi1 forints according ru the Hungar~an 

studied. This loss affecting the forest management due to groundwater IeveI decrease 

could be reduced, since systematic felling of those wood species which are not able to 

adapt to the new conditions is envisaged. They would be replaced by more precious 

species, able to prosper in new conditions. 

Ifluence of diversion hvdropwer proiect on fishery 

The fish management in the area of diversion cand will be damaged due to considerable 

limitation of water areas, however the guaranteed discharges in the old channe1 wiII 

moderate this negative eRect. 

Minimum discharaes in the old Danube channe1 

At present no special water withdrawal occurs from the old Danube channe1 in the 

section of envisaged diversion. The regular navigation will be displaced into the canal. 

However, it would be necessary to provide a certain permanent discharge in the old 

Danube channel due to the following reasons : 

It will be necessay to maintain in the old Danube channel a minimum sanitary discharge, 

since in this section several depressions and fords wiII occrrr as weII as dead branches, 

creating together a considerable water surface. Withuut permanent washing of the oId 

channe1 with ckan water the hazard of water borne diseases may occrir. 

It is required to maintain the oId channe1 in good conditions as to be able to ensure 

normal passing of flood waters. It is also necessary to provide transport of construction 

machines and smaller construction barges and excavators using the old channel. 

The permanent flushing of the channel will prevent overgrowing. 

It is reasonable to reduce the drainage effect of the empty channel and to attain 

groundwater level stabirization at a certain level, what is desirable for the wells on one 

hand, and for the agriculture demands of the adjacent atea on the other hand. Thus, it is 

necessary tu pass 30-50 m31s through the old channeI. 

Continuous water discharge in the oId channd is required aIso for rhe Esh management, 

since the Danube section in the area of diversion canai is a favourable pIace for fish 

breeding. 

Future demands for water utilization along the old Danube charnel are ro be also 

considered. 



Taking into account the above-mentioned requirements the sub-commission recommends to 

define the discharge of the 100 11131s in the old chamel. However this discharge may be 

reduced or stopped in wintei and during the project operation this discharge will be regulated. 

6. Mainrenance and training of the Danube channe1 in the section of diversion 

d Maintenance of the channel 

M e r  construction completion of the diversion canal the present Danube charnel will 

have the following îûnctions: 

l/ tu pass flood waters, reduced by the voIume passîng through the diversion canal, 

and tu convey bedload fmm these floods 

21 to pass ice mn 

3/ to divert discharges suppiying decreased groundwater 1eveIs. 

To meet al1 these requirements it is necessaty to maintain the oId channel in adequate 

conditions. The closures of some branches must be fortified by rock rip-rap ta prevent 

scouring during rapid water level increasing in the main channel and at water level decreasing 

in laterai branches, i.e. at increased overflow. Deposits in the channel, whch could create 

obstacles for ice nin, or flood water passing must be rernoved by dredging. Developmenr 

growih in the old channe1 must be systernaticaIIy rernoved. 

Realization of specid training works in the old channe1 wiII not be necessary in the future, since 

the navigation will take pIace thruugh the diversion canal. A navigation Iock ciose tu rhe weir 

is proposed for providing transport of barges into the old chanriel. 

b/ Flood protection levees 

The construction of the diversion canal will not require increasing or fortification of 

existirig levees. However, the safety of the prorected terirtory wiII be sumehow increased 

in the section of the canal, because the major part of flood water wiII be passed through 

the diversion canal lup to 3.600 rn31d. Considered deepening of the Danube charnel in 

the section dowristream of diversion cana1 ourlet wiII also decrease in a certain extent the 

flood water level. 





Bratislava April 4, 1958 

P Darziiovit 

Head of the sub-commission 

/Cs w 

K. Ziegler 

Head bf the Hungarian sub-commission 

S.V. Titov 

V.D. Galaktionov 

Representants of 

Hydroprojekt SSSR 



Annex 45 

£rom the negotiations of re resentatives of the Centra l  Office 
of Water Management ~ S S R  I l? SVH) and the  Main Of f i ce  of Water 
management of HPR (OVF) concerning further procedure of 
construction of t he  j o i n t  Czechoslovak-Hungarian System of Water 
Works on the Danube taking place on August 23  -31, 1966 in 
Budapesr 

Czechoslovak delegation: 

Ing, Vladimfr DvoFSk - ~ Ç V R ,  chief of the delegation 
ING, Jan F a b r y  - 6~f i  
Ing. Karol Hofman - USR 
Ing. Ladimir Mudrunka - QSVH 
Ing, J i P i  Borna - USVH 
Ing. Pave1 Petrfk - SLKT 
fng. Augustin Ulrich - SKT 
Ing. Stefan Palko - RVT 
Ing. Gabriel Kaiser - HDP 
Ing. Vladimir Lokvenc - HDP 
Ing. Jozef ObloZinskg - RVT 
Alexander Vitschek interpretor - RVT 
Terézia Boryov5 - interpretor - HDP 

Hungarian delegation: 

Dr. Ing. G a b o r  fsttt6n - OVF, chie£ of the deleqation 
Ing. Gyurgy Istvsn - OVE VfZITERV 
Ing. Matrai Içtvdn - OVF DUNABER 
Ing. Krempelç Tibor - OVF 
Ing. Kocçvay L6sz16 - NIM 
Tng. Csikor Imre - NfM 
Dr. TArk5ny-Szucz E r n Ô  - NIM 
Dr. F r o m e r  Jozsef - OVF 
Dr. Balazs Jeno - OVF DUNABER 
Dr. Ing. Hevessy Istvgn - OVF DUNABER 
Ing. Pour E r n o  - OVG DUNABER 
Ing. Szollar J6zsef - OVF DUNABER 
Ing. G a l l i  ~Sszl6 - OVF VIZITERV 
Ing. Illei Vilmus - OVF VIZITERV 
Ing. Mar& G p l a  - OVF VIZITERV 
Dr, Ing. Misréth Endre - OVF VIZITERV 
Benko Jirzsefné, interpretor - UVF DUNABER 
Ing. Petenyko Janus, interpretor OvF VfZfTERV 

The sides agreed the program as Éollows: 

1. Checking the tasks frum the negotiations of represéntativeç 
of USVH and OVF taking place in Prague on April 27 - May 5 ,  1956. 

II. Joint position of USW and OVF to the choice of optimum 
variant of the  utilization of the Czechoslovak-Hungarian section 
of the Danube and approval of basic data of the  Variant 
determined for the elaboration on the level of an investment , , 

task. 



III. Discussion of f u r t h e r  works concerning t h e  elaboration of 
the j o i n t  investment task cf the  System of water works un the  
Danube. 

IV. Questions on the preparatian of the proposal of principles 
of the Interstate Treaty. 

v, Elaboration of a j o i n t  report for'negotiations of water 
management authorities of ESSR and HPR. 

VI. Different issues. 

~ndividual paragraphs of t he  working program were discussed as 
f ollows : 

ad 1. fhecking the tasks £ r o m  the negotiations of representatives 
of OSVH and OVF taking place in Prague on April 27 - May 5, 
1966. 

The fulfilment of taçks following from the protucol of the 
Prague meeting of central irivestment authorities and it is 
stated that these tasks were fulfilled by investment organs 
and designers with exception of the following ones: 

1. A joint  approval of research ta sks  handed over till 
31.12.1965 with remarks of the  other.side (par. 1/2 of the 
cited protocol) began at the negotiations on 13.-16.6.1466 
and 22.-26.6.1966, F r ~ m  the mentioned tasks.  the research 
works concerning groundwater If / 2, IIJ2, 1IJ3, 11f/3 aiid 
Vff/3 w e r e  not yet definitely eyaluated. 

The Czechoslovak side considers for  necessas. to agree still 
besideç the above-mentiuned t he  following tasks: 

a) Tasks elaborated by the Cz:  side: I f J 4 ,  11/5, 111/6, 
III/?, 8 ,  f X / l l  /not yet handed over to Hungary/, B.1.1., 
I/3b, V/Z/already handed over/. , 

b) Tasks elaborated by Hungarian s i d e :  1/8 /not yet handed 
aver to Czechoslovakia/, 1/9 ! already handed over to 
czechoslovakia/. ! 

Central investment authorities agreed that inveçtment 
authorities and designers 

- wauld mutually hand over misçïng final reportqzof above- 
mention& research taçka till 30.9.1966 

-would mutually hand over remarks to these reports till 
15.11.1966. 

- approval would take place till 30.X1.1966 . I 



They agreed further that the results of research tasks approved 
till 30.11.1966 might be respected in investment task only after 
a mutual agreement-in such a way that the schedule of elaboration 
of investment task be respected. 

2 .  Tkiere are still differences between both sides in pr inc ip les  
of dimensioning the anti-filtration measures (1/12). The central  
investment authorities asked designers to agree jo int  principles 
till 15.10.1966. 

ad II. Joint  position of US= an$ OVF to the choice of optimum 
variant of the utilization of the CzechosIovak-Hunqarian 
section of the Danube and appruval of basic data Üf the  
Variant detemined for the elaboration on the  level of an 
investment task. 

the Choice optimal variant 

In conformity with further j o in t  approved procedure of 
preparation of the construction of a jo int  Czechoslovak-Hungarian 
Çystem of water works on the Danube, ~ S V H  informed about t h e  
result of i t s  evaluation of documents of the scheme of diversion 
and two-step river variant. 

The Hungarian side informed about its evaluation of buth variants 
at the negotiations of central authorities on 27.4-5.5.1366 i n  
Prague. 

On the basis of discussions of results of both sides, t he  central 
investment authorities agreed on the following position: 

a) In spite of differences in depth of elaboration of individual 
variants, it is possible already in this period to choose the 
final variant based on elaborated documentation and recomnend it 
for completion on the level of investment task.  ft is following 
from extensive research, examination, study and design works 
elaborated in paot years for  clarification of comprehensive 
questions cuncaming the optimum solution of a comprehensive 
utilization of the said section of the D a n u b e .  

bl It states that the depth of elaboration of diversion variant 
extends in many directions the demanded depth fo r  elaboratiuri of 
investment task. The elaboration of two-step river variant is in 
many points much more wider than it is demanded fom a technical- 
economical study. In spite of this difference, the elaboration 
reached a satisfied level of comparison for the needs of 
comparison and choice of final solution. 



c) By evaluation the solution of urilization of the 
mentioned section cf the  Danube it is clear that the  
diversion variant be better adapred to existing 
geological and hydrogeoloqical situation than t he  
river variant. 

dl Contra1 of water regirne of the river and adjacent 
territory is solved in substance hy bath variants 
equally. 
B u t  the Czechoslovak side does not consider the  
comprehensive protection of Bratislava for sufficiently 
proved from the  point of view of ice ,  flood, bedload 
regime and the regime of groundwater. With regard to 
importance of this question, it is important to reexamine 
the optimalization of the, backwater elevation point  of 
131,lO m a.s.1. /B/ of the resemoir ~rugov-~unakiliti 
within the w o r k s  of the investment task. The importance 
of the whole prublem, possible higher presence ai sume 
unfavourable impacts Iice blocks etc.) whicfi w i l l  occur 
after  the construction of the  joint system of water 
works, demand a comprehensive evaluation of individual 
research works and studies which should be abject of 
examination by both sides, because these are impacts 
caused by a joint  Czechoslovak-Hungarian work. The 
examination of the  optimalization of the backwater 
elevation point  to 131,lO m a.s.B. of the resenroir 
Hrugov will be realized by the Czechoslovak side and it 
will inform the Hungarian s i d e  up to 20.11.1966 about the 
result . 
The Humarian s ide  States that about 12 studies were 
concerned in the past w i t h  the  issues of protection of 
Bratislava against floods, bedload, ice regime and 
elevation of grcund water ievels. 
None of these studies stated unfavourable impacts, 
respectively threatening of Bratislava as consepuence 
of elevation point to 131,10 a . s . 8 .  from the point of 
view of flood protection, ice blocks and unfavouritbie 
elevation of ground water levels. These studies proposed 
at the same time such measures which have been necessary 
for the protection of Bratislava at least on the  actual 
level or s t i l l  better. The studies imposed necessary 
measures with which it was possible to realize the  
protection of Bratislava. On the basis of actual 
documents, the 
im~ortant the 
131.10 m a.s.B, 

The proposal todecreaçe the originallyplanned elevation 
point would have an uniavoul-able impact on operation 
and economy of water works A 'bigger change of the 
elevation point could cause further examination of 
such variants of the utilization of the mentioned 
section of the Danube which were already re j ected before 
by the Hungarian side, respectively, it makes possible 
tu fin& out new variants of the solution - what had 
already happened - and it would mean the postponement 
of the realization of water. works . . , 



The rnixed cornmittee set up the date for the e l a h r a t i o n  
of the  investment task on April 30, 1967. If the 
Czechoslovak side wants to reexamine the elevation point 
or any other basic information, this date would become 
doubtful. If the position of the Czechoslovak side 
to 20.11.1966 would hinder observance of prescribed 
date,  the Hungarian side would be obliged to stop 
works on the  investment task till the period of 
satisfactory answer by the Czechoslovak side. 

The EItrngarian s ide  c~nçiders the elevation point of 
131,1# rn a . s . B ,  for definite and continues a l1  works 
according to the agreed program till the information of 
the Czechoslovak position. 

e)  One of the decisive pointk of view for  the evaluation of 
the  comprehensive solution of the examined section of 
the Danube is its energy utilization. From al1 indicators 
expressing the r e l a t ion  between the value of produced 
electrical energy in a year and investment or operation 
costs, the most advantaseous variant  seems to he the 
diversion variant. Installed output and the production 
of elecrrical energy in a year are higher in this variant 
if compare& to the  river variant. The diversion variant  
supposes a lower nuniber of turbines, therefore it is 
more disposahle and more advantageous for operation. 

£1 The construction of the system of water workç in the 
section between Bratislava and N a p r o s  w i l l  form more 
favourable conditions f o r  navisatioq if compared to 
existing conditions witbout resard to rhosen variant. In 
both considered variants, the parameters recommended by 
the Danube Commission will be perspectively guaranteed 
and thus t h e  demanded conditions f o r  navigation are 
fulf i l l e d  by the  Czechoslovak and Hungarian authorities. 
The river variant has some advantage with regard to 
navigation conditions bypeak operation of hydrcelectric 
power plants and higher emergency navigation. 

gl In case of realizatiun of anv corisidered variant, it ia 
-ible to wax 

occupation of forest areas are higher. According tu the 
Czechoslovak side, the investment costs fo r  elimination 
of unfavourable impacts as consequence of the 
construction of water works on agriculture production are 
approximately equal by both variants, 

Accarding to Hungaxian studies, these costs are higher 
in the river variant. 

h) It m a y  be stated fundamentally tha t  both variants comply 
w i t h  the comprehençive development of the terri tory, they 
guarantee develupment of settlement and industry of the 
said region w i t h  çome specific differences, Ry comparing 
both considered variants from the point of view of impact 
on landscape and biology of the region, it is 'abssiblg 



to s t a t e  on the  basiç of existins materials that the 
diversion variant be m o r e  acceatable. It will be 
necesçary tu sulve the given çubject in the next  period 
af design works. 

il The technical solution of structures ~lanned in both 
variants are comenient £ r o m  the  uoints of view of 
safetv, function and feasibilitv. The advantage of 
diversion variant  is that the realization of constniction 
works of decisive stnictures will be done outside of 
inundation t e r r i to ry  what is,much more favourable 
£rom the point of view of continuation and dates of 
construction. 

j} Evaluation of construction and assembling works were 
dune on the basis af prirrciples approved by central 
investment authorities, or by respective national 
authorities of both sides. The abuve-mentionedprinciples 
were applied in equal measure in both variants and 
a sufficient camparison of budgets was reached. ft 
results from the  comparison that 
b b  

k) The proportion of effectiveness of individual variants 
was calculated on the basis of simplified suppositions. 
The utilized rnethod of calculations may be described 
as conformed for the comparison of variants on this 
level of elaboration. The cornparison of results of 
economic effectiveness of both variants showed rhat 

A f t e r  evaluation of al1 above-mebtioned facts, the 

of w t r man 
oniv diversion variant on the  level of investment task 
for the utilization of examined section of the Danube 
with regard to indisputable advantages of this solution 
if compared to a l1  examined variants till nowadays. 

Th e a m  r v  O al o f  basic data for t- he; investm 2 . k 

In conformity with negotiatioris of central offices of 
investment authoritisç taking place in Prague on 27 .4 .  - 
5.5.1966, the basic data of i m s t m e n t  task according to annex 
"AN of this protocof cuuld have heen elaborated and subrnitted f ar 
approval . 
The given task was fulfilled with following results: 
a) ~asic data for investment task were agreed and approved by 

central investment authorities as mentioned in Amex 1 
of this protocol.  

b) From the list of basic data were ekcluded, as less important 
data, following data (Numbers donlt correspond to numbers 
of the annex A) 08,09,10,21,28,29,30,31,41,42,43,57,60,52,65, 
67,69,70,71,?2. 
Çome of these data were already accepted during former 
negotiations of inveatment authorities and designers and 



remain tu be valid, the other data w i l l  be discuçsed and 
approved in fur ther  working meetings of investment 
authorities and designers. 

c) At the following basic data, no agreement was reached 
(Numbering according to Annex 1 of the protocol) 

- Basic data 26, 2 7 ,  32 (dimensions of navigation locks) . 
Czechuslovak slde dernands on the basis of results of 
elaborated studies that the navigation locks cunstructed 
on the  GabEfkovo and Nagymaros step be of the same 
dimensions, i . e .  2 x 34 x 260 in Nagymaros and 
I x 24 x 260m and 1 x 34 x 190m in GabEikovo with minimum 
width of anchorage 155 m. 

The Hungarian side persists that according to the  
recommendations of the Danube Commission, the  navigation locks 
in Nagymaros should be 2 x 34 x 260 m and in GabEikovo 2 x 24 
x 230 and the width of anchorage 120. 

In case of realization of navigation locks in GabEikovo, 
according tu Czechoslovak proposal, the difference in ' 

investment costs vould not be considered for  a j o i n t  
irrvestment. 
~ o t h  sides agreed that this difference would be çubrnit to 
decision ro the heads of water management authorities. 

- Basic data 48 (principles for the proposition of 
anti-filtration protection]. 
The central inveçtment authorities demand investorç a h  
designers to examine the documents which are at disposal 
and agree t he  principles for  investment task till 15.10. 
1966. 

dl Czechoslovak side states to the basic data No. 03a/, b, 
04a/, b, O S a J ,  Ofial, 07a/, b, 19b this note: these data 
are actually valid, their eventual change will be agreed 
after verificatiun of the o p t i m a l  backwater elevation point 
in resentclir HruSov. 

el The sides agreed that reconanendation resulting frum the Moscow 
consultation in May 1966, w i l l  be utilized by the elaboration 
of investment task.  

ad I f f .  Discussion of f u r t h e r  works conceming the elaboration 
of the  j o i n t  investment of the System of watex works 
on the Danube, 

1. Contents, division of design works and ruble budget of the 
investment task 

The çides aqreed the contents and division of design warks for 
the elaboration of investment tasks between investment 
authorities and designers of both sides. 
The content and division of works is in annex 2 of this 
protocol . . , 



The sides agreed that the budget of . the j o in t  investment task  
will be elaborated in ruble accurding tu the "Directives to the 
n h l e  evaluatios of the syscern of water worksqr agreed in Sanuaey 
1966. Roth sides w i l l  submit documents C o  quantity of works 
according tu agreed exteot. 
~ h e  Czechoalovak side infoms chat itv neads these documents for 
budget elaboration in national currency. 
~ 0 t h  sides agreed to ask their respective Ministries of Finances 
f o r  solution of the way of evaluation of forests and lands in 
ruble currency as soon as possible . 
The extent of contents and documents for the investment task will 
be agreed by investment authorities and designers up to 
15.9.1966. 

2 .  Schedule of elaberarion of fnvestmbnt task 

~ o t h  sidee agreed the schedule cf elaboration of investment task 
of the system of water works un the Danube as submitred by 
investment authorities and designers, on 16.-19.8.1966. 

The Czechoslovak side draws attention to the point 1T/1/d of this 
protocol  which could endanger final term of elaboration of 
investment task as mentioned in the schedule. 

3 .  Central inveçtment authorities agreed that by elaboration of 
investment task, they will follow the proposition of the j o i n t  
investment task of the system of water works on the Danube f rum 
1964 which should be completed, reopectively reelaborated with 
utilization of fu r the r  results of research, examinations and 
designs, including remarks of national authorities of both sidas 
to ~ h i s  investment task of 1964, 

ad I V .  Questions on t he  preparation of the proposa1 of principles  
of the  Interstate Treaty 

Both sides exchanged information on their position to the 
preparation of main principles of the Interstate Treaty. It 
resulted trom the discussions that  the sides were not of the  same 
opinion in these issues. 

Position of the Hungarian s ide:  
The Hungarian side with regard to innovative management of 
national economy being introduced in hoth states, censiders the 
principlee of interstate Treaty as elaborated in 1963 - 1964 for 
eut-dated. The head of the ~ungar ian  groug of central investment 
authurities sent tu the Czechoslovak couterpar t  a proposa1 
including also some of necessary changes. The Hungarian s ide  
infomed that it would discuss at the meeting of, central  
inves~ment authorities onlynewbasic issues and it would welcome 
mutual information without demanding detailed discussion or t e x t  
adaptations of submitted proposal. 

According the position of Hungary, the elsboration af a proposal 
of an interstate treaty for the diversion variant would be 
suffitient. But t h i s  variant is not yet guita clear in al1 
points, ncr the basic data fur elaboration of an investment task 



are available, therefore the possibility of keeping the term of 
30 uf April 1967 seems tu be doubtful, 

The agreement of the investment task which should be elaborated 
by both sides by 30.4.1967 needs a longer period f o r  approvai 
which is necessary also for positions of the heads of planning 
authorities and on including it i n t o  the plans of the national 
economy . 

On the basis of mentioned facts, in- the opinion of the  Hungarian 
s ide  it would be necessary to elaborate once m o r e  the proposal 
of principles of the interstate treaty. 

By elaboration of a new proposal, the innovative management of 
national econumy of those branches should be taken into account 
which are concerned with the consrrucrion of the Çvstem of water 
works. The proposal of new principles of t h e  intérstate treaty 
must concern the variant which will be realized on the  basis of 
recommendations of the haads of water management authorities. It 
must guarantee comonly determined technical and economic 
parameters during the construction as ne11 as during operation, 
it must determine responsible authorities for f u r t h e r  works, 
their relations and obligations. 

The proposal of interstate treaty has to be elaborated parallel 
with approved joint  inveçtment task, respectively with 
declaratiuns of the heads of planning authorities. me ffungarian 
side will demand the heads of water management authorities tu 
propose the  extension of the tem - 31.3.1967 - which was set 
up by the Jo in t  cornittee for elahrat ion af principfes of the  
interstate treaty. 

According to the position of the  Hungarian side, it is necessary 
to sign only one interstate treaty and no former governmental 
agreement is needed. The date of signature of interstate treaty 
w i l l  become actual only after  declarations of the heads of 
planning authorities and the  approved investment task w i l l  form 
an indivisible amex of this interstate treaty. 

Position of the Czechoslovak side: 

The basic propasals of the head of Hungarian delegation of 
central investment authurities for conclusion of an interstate 
treaty eoncerning the construction and operation of the Sysrem 
of water works, based on the investment task, as well as the 
detemination of relations of contracting parties f o r  
coordination, regulation and control of the joint  construction 
are not acceptable f o r  the  Czechoslovak side. 

The conclusion of the interstate treaty on the basis of the 
investment task is not in conformity with actual Czechoslovak 
standards on preparation and project documentation of 
investments, with the Law on water management and dues not 
guarantee correct division of investment costs of the  
construction between both sides. 



The subject of r e p l a t i o n  and coordination of the  construction 
of t h e  Çystem of water works by investment organizatiuns w l t h  
exclusion of a jo in t  operacive authority, 1s incompatible with 
necessary division of respunsibility on respective levels for 
obligations resulting front the treaty for buth governments, resp. 
states. It does not guarantee better observation of obligations 
and the problems arising during construction or disputable 
issues, which could not be solved- by these organizations, should 
be then solved by some cour t .  The realization of these subjects 
would demand a long period, the  date f o r  approval of investment 
task could not be observed and the realization of work would be 
postponed. Finally, the subject is not in conformity with 
discussions and agreements of these, organizations up ta this 
time. 

Theref ore the Czechoslovak çide recoqnends to observe the agreed 
idea, i , e ,  tu conclude an Agreement of governments on preparation 
of construction un the basiç of investment task and the 
interstate treaty concerning construction and operation on the 
basis of contractual project. The whole construction would be 
directed by a Joint cumnission as an authority of the mixed 
Czechoslovak-Hungarian cornittee f o r  economic, scientific and 
technical cooperation. 

The Czechoslovak side proposes f u r t h e r  to continue imediately 
a11 common preparation works, especially the  works concerning the 
Agreement for preparation of construction with related annexes 
and to solve s t i l l  unsolved proposais of the Main principles of 
the treaty concerning the issues of administration, operation and 
maintenance of the System. 

All workç must follow from agreed principles and documents £rom 
the  year 1954, they must observe cornpliance with investment task 
and sume subjects which have not yet been discussed, should be 
taken into account (for. ex. question of division of costs of 
both sides from the begiming of the j o in t  preparation of works 
up to the  approval of investment task etc . )  

ad V .  Elaboration of a jo in t  repart for negotiatians of main 
water management authorities of &SR and HPR. 

! 

On the basis of results of works 'done up ta now fo r  the 
preparation of the j u i n t  Czechoslavak-Hungarian Çystem of w a t e r  
works on the Dande and conclusions of the protucol of this 
negotiation, the representatives of OSVH and OVF elahorated a 
jo in t  report which would be submitted tu the heads of water 
management anthorities. 

ad VI. Different issues 
, . 

a) the  Czechoslovak side informs that t h e  last results 
of drills of tectonic exploration suppose that there could be a 
tectonic line near GabEikovo where a dislocation of 20-50 rn may 
be f ound. It considers for necessary tu examine the existence of 
th is  dislocation because the results may influence the situation 
of GabEfkovo work. The Czechoslovak side proposes . that  the 



experts of both sides discuss the  extent  of further research 
norks f o r  verification of theses suppositions. 

The Eungarian çide takes into account the information of the 
Czechoslovak side and cannot take a position withaut knowing t h e  
opinion and view of their expert institution - the Hungarian 
State Geological Institute. The comon evaluation of geological 
data is being performed. The issue ni11 be discussed after 
getting expert report to tectonic research. 

2 .  ~ o t h  sides agreed that the next meeting would take place i n  
Prague at the end of November 1966. 

The protocol was dune in twcl copies in Slovak and Kungarian 
version of the same validiry. The annexes fom an indivisible 
part  of the prutocol. 

i 
I 

Ing. V l a d i r n l r  Dvordk 

For Czechoslovak side 

Dr.Ing.Gdbor Istvdn 

For Hungarian side 





Annex 47 

(Translation - tables ornitted) 

Report 

Cornparison and Estimation of the Diversion and Cornpetitive Variant of the Sysfern of 
River Power Projeci on the Danube (subrnitted at the negofiafions of Representatives of the 

CzechosIovak and Hungarian Ministries of Forestry, 28 June 1969) 
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Report on Cornparison and Estimation of the Diversion and Cornpetifive Variant of the 

System of River Power Project on the Danube (submitted at the negotiations of 
Representatives of the  Czechoslovak and Hungarian Ministries of Forestry, 28 June 1969 

Pursuirrg the agreement of governmental commissions of CSSR and MïR of November 

1967 the concemed investors and designers under the leadership of representants of central 

investors worked out pruject docrimentation of the cornpetitive variant md wmpared it with the 

diversion variant. 

On the basis of cornparison and estimation the central investors drew following 

conclusions: 

Techcal-economicaI evaluation and cornparison of both variants was elaborated by 

centrd investors in their own system of currency, using principles and assumptions, as well as 

basic data of the economic computation technique agreed and approved in advance as follows: 

Comvarîson of vofumed amounid 

The variants were estimated according to 

- the volume of main workslTab. I I ,  
- the volume of main construction rnaterialç/Tab.S/, 
- extent of technologies and constructiondTab. 31, 
- permanent land occupationlTab. 4/, 

- investment cosfiab. 51, 

- main energetic data of projectslTab.6i, 
- ourputs and power productioflab. 7!, 

The data presented in tables show, that except for some types of worksl e.g.  dredging in 

water, compacted fillings, protection worksl and some types of materiau gravel-sand, steel sheet 

pile walls, asphdtl al1 parameters of volumes are more advantageous in case of the diversion 

variant. 
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3.1 Advantages and disadvantages of the successivdgradua1 operation starting are in 

both variants fuIIowing. 

- Energetic capacities are put into operation in approximate the sarne time in both 

variants, however the absolute value of the diversion variant are higher. Except for 
the first year of operation, the produced power over the whole construction period 

is higher in the diversion variant. 

- With regard the period of construction both variants are equivalent. 

- Average annual investrnent cost as weII as maximum m u a l  cost are in absolute 

and relative value Iower in case oof diersion variant. 

- Gradua1 putting into operation of the diversion variant improves the navigation 

conditions on the concerned reach by one year sooner. 

- Gradua1 construction of respective stage of the cornpetitive variant would, 

according to executed examinations, considerably and negatively influence the 
economic parameters, and thus this construction process was not taken into 
account. I t  was proved, that even the eventud prolongation of the constnrction 

period of diversion variant would be more advantageaus than the gradua1 

construction of the competitive variant. 

With regard to the gradua1 putting into operation it is evident on the basis of 
above-mentioned data, that the diversion variant is more advantageous. 

3.2 Aspects of energetic operation 

- Requirements for maintenance, service and number of personnel for operation of 

diversion variant are lower. 

- Replation of frequence, of output and providing of idle power are more 

advantageons in case of diversion variant. 

- Considering the influence on navigation and winter regime it may be stated, that 

both variants are equivalent. 

SI I 



- Capacity and eficiency in case of flood events are higher at diversion variant. 

Thus it is evidenr, that the diversion variant is more advantageons 

- The cornpetitive variant provides better con(iitions for the requirement of minimum 

changes in the Danube channel, however the long diversion canal is more 

advantageous with respect to flood water passing. 

- Concerning the conditions of minimum possible aitemation of biological conditions 

there is no substantial difference between rhe two variants. 

- With regard to agricuIturaI development there is no deeisive difference between the 

variants. Under present conditions of agriculturai production the competitive 

variant seems tu be slightly more advantageous, since Iower groundwater level 

decreasing is  expected. 

- Taking into account other impacts on the environment/location of industry, 

settlements, potential recreation and sportdthere is no substantial difference 

between the two variants. 

It is to be mentioned thai the cornpetitive vanant 'is more admageous with regard to 

sport and recreation, however if requires substantially larger expropriation of buildings, and at the 

same tirne provides more advantageous conditions for location ofindusfry on the Hungarian side. 

As fat as the reqrrirernents of water management is concernedlflood protection, diversion 
of interna1 waters, bedload transport, water quality, navigation route/ both variants may be 
considered as equivalent. However, the diversion variant is more favourable for ice passing. 

Taking into account the impacts on environment voth variants have some positive and 

negative influences which are not decisive for final estimatioh. 
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3.4 With regard tu potential application of advanced methods and construction 

organization both variants are quivalent. Whatever variant will be .realized the most advanaced 

methods of construction organisation must be appIied. 

mer the cornparison and estimation of data and resiilts of the investment task of the 

diversion variant of 1967 and the documentation of the cornpetitive variant of 1969 have been 

completed it may be stated, that: 

- the majority of technical parameters, 
- al1 cost and yield indicators, 
- al1 technical-economical inidicators, 

the method of putting into operation respective capacities, - 

- and the energetic operation conditions 

are by about 10 - 40% more advantageous in case of diversion variant. 

Other examined and studied impacts are in both variant approximately similar. 

On the basis of the neneral com~arison of concerned data the central investors drew a 

rrniform conclusion, that with respect tu the rnaiority of decisive parameters the diversion variant is 

more advantaneous and therefore i t is recornrnended for further project preparatian. 

Budapest, June 28, 1969 

On behalf of the CS Party: 

Ing. Viktor Drozda 

5 1  3 

On behaIf of rhe Hungarian party 

Dr. Ing. Istvrin Gabor 





Annex 48 

Danube Commission, 52nd Session CDISES 52124, Plan de Travail 





C 3 E I S S I O N  DU DANUSE 
cinquante-deuxieme session 

de la Ccamission du ùanube 
pour la ceriode du 2 2  avril L954 jus~u'à 

la Cinquante-troisieme session 

1. Rééditer en 1994 la Car te  Ce pilotage du Danube 
Zome 111.2 (secteur kn 845,s-650). 

1 2 .  Sééditer au couran t  de la première moirié do 1995 
l a  Car te  de pilotage du Danube tome 1V.l (secteur 
km 9 4 3 - 8 4 5 , 3 ) .  

3 .  Entamer en 1994 l a  rééd i t ion  de la Carte de 
pi lo tage  du Danube tome VI2 (secteur km 1880- 
1656). 

1 44 . Zditer les llRecommandatiens relatives B ltutili- 
sa t icn  du systeme IMIARSAT-C dans la navigation 
sur le Danube": tirage 150 exemplaires en russe et 
150 en français. 

5. Envoyer les tsRecommandations relatives h lNutili- 
sat ion  du systeme INMIIRSAT-C dans la navigation 
Sur  le Danube1< au Secrétariat de la CEE/Om ef au 
Secrdtariat de la Commissi~n Centrale pour la 
navigation du Rhin afin de por te r  à leur connais- 
sance les Recommandations adoptées et de recevoir 
des informations relatives à la possibilité 
d'appliquer le système INHARSAT-C dans la 
navigation fluviale. 



6 .  Editer les "Recommandations relatives a la deli- 
vrance du Certificat dJopérateur de station r a d i o  
de bord travaillant en régine de r a d i o t é l é p h o n i e T r ;  
tirage 150  exemplaires; edition bilinque. 

7 .  Rassembler jusqu'au ler a o c t  1994 l e s  a v i s  des 
autorités compétentes des pays  danubiens relatifs 
a l'application s u r  le Danube des Règles relatives 
au  t r a n s p o r t  de marchandises dangereuses sur le 
R h i n  ( ADN-R) Dresser une information 
récapitulative, l'envoyer zux pays et l a  soumettre 
à l'examen de ?a  reunion d'experts pour les 
questions techniques. 

8 .  Envoyer au Secrétariat &e la CEE/ONU et au 
secrétariat de la Commission Centrale pour la 
Navigation du Rhin les tTRecommandations relatives 
a la délivrance du Certificat d'opérateur de 
station radio de bord travaillant en regine de, 
radiotél&phonieTt pour infornation et en vue de la' 
reconnaissance dans les plus brefs délais s u r  le 
~ h i n  du document danubien unifié. Informer des 
avis d e  la CEE/ONU et de ' l a  CCNR l e s  autorités 
compétentes des pays membrés de la Commission du 
Danube et des autres pays danubiens. 

9. Recueillir, jusqu'au le= août 1994, a u p r è s  d e s  
autorités compétentes d e s  pays  membres d e  l a  
Commission du Danube et des, autres pays danubiens  
des informations relatives au nombre et zux 
principaux paramètres techniques des installations 
radar utilisges à bord des bat i rnentç  danubiens de 
diverses catégories. Sur la, base des informations 
reçues dresser une iaformation récapitulative et 
préparer le projet des nouvelles H~ecomnandations 
relatives aux principaux paramétres techniques des 
installations radar utilisées à bord des batiments 
naviguant s u r  le Danubeu. .Envoyer  aux pays  les 
documents préparés et les . p r é s e n t e r ,  avec leurs 



évent~elles observations, a l a  r é u n i o n  dfexserts 
pour l e s  questions de navigation et aour l e s  
questions de radiocommunication de novemBre 1 9 9 4 .  
e n  vue d'examen. 

10. Recueillir, jusqu'au le' ZOG: 1994,  auprès d e s  
autorités compétentes des,  ~ a y s  membres de  la 
Commission du Danube e t  des actres pays danubiens, 
des informations concer~ant l e s  exiqences  
nationales en vigueur relatives à la delivrance du 
certificat d'opérateur d'installation r a d ~ r  de 
bord ainsi que ,  si possible, les nodeles d e  ce  
certificat. Préparer, SUT la base des 
renseignements reçus le p r o j e t  de "Ftecommandations 
relatives a la délivrance du certificat 
d'opérateur d f  installation radar de bord1' a i n s i  
que le pro j e t  de ce certif ica; Diffuser aux pays 
les projets preparés et les présen te r ,  en aene 
temps que les éventuelles observations, à la 
réunion d'experts pour l e s  questions de navigation 
et l e s  questions de radiocommunicat-ion de novembre 
1994, en vue d'examen. 

21. Recueillir jusqu'au le= juillet 1994 l e s  avis et 
les propositions des autorites compétentes des 
pays membres d e  la Commission du Danube sur le 
projet dthrrangement re la t i f  au service d e  
radiocommrtnication dans la navigation sur le 
Danube et sur le Rhin (élaboré par les experts des 
PTT des pays rhénans)  et propose par le 
Secrétariat de la ~cmrnissicn Centrale pour la 
navigation du Rhin. 

Sur la base des a v i s  et des gropoçitions r e ç u s ,  
dresser une Information récapitulative et la 
soumettre a l'examen de la séance du groupe 
restreint d'experts pour les questions de 
radiocommunication des Secrétariats de la 



Commission du Canube et d e  'la CCNR a i n s i  qs'à la 
r e u n i o n  d'experts pour  les questions de naviqation 
et pour les questions de radiocommunicatisn d e  l a  
Commission du Danube ,  en ncvenbre 1994. 

12. Convoquer du 2 7  au 2 8  septembre 1994 a audapest, 
une réunion du groupe mixte d'experts des 
Secrgtariats de la Commission du Danube et de la 
Conmission Centrale pour la navigation du ?.hin, 
avec la 3articipation d'experts en questions de 
radiocommunicat i o n  des pays membres des deux 
organisations qui desireraiene y participer, a f i n  
d'examiner Les questions relatives à leur Zuture 
collaboration dans le domaine des 
radio~ommunications~ y compris l a  possibilité 
d'élaborer un accord respectif pour le DanaSe et 
l e  Rhin et d'unifier les prescriptions r e l a t i v e s  
aux installations radar .  Soumettre les 
propositions préparées a l'examen de la réi inion 
d'experts pour les questions de navigation et les 
questions de radiocommunication en novembre 1990. 

13. Convoquer du 8 au 10 novembre 1994 une réunion 
d experts pour les questions de navigation et les 
questions de radiecommunication: i n c l u r e  a son 
ordre du jour a t i t r e  d'orientation l e s  ?oints 
suivants : 

a )  Examen de l'Information récapitulative relative 
aux principaux t y p e s  ,dtinstallations radar  
existant dans la navigation sur le Danube ainsi 
que du projet de nouvelles nRecommandations 
relatives aux principaux paramètres techniques 
des installations radar utilisées à bord des 
bâtiments naviguant sur la Danube", en méme 
temps que des gventuelles observations des 
autorités comp6tentes des pays; 

b) Examen du pro  jet da ~oc~mmandations relatives a 
l a  délivrance des certificats d'opérateur 



d'installa-ion r a d a r  d e  nord dans la naviqation 
s u r  le Danube et du grojec d e  Certificzr, en 
nême temps que des event~elles cbservatio;~ des 
autorités compétentes des p y s ;  

c) Exanen des propositions tu groupe restreint 
d'experts des Secretariats de la Commission du 
Danube et de la CCNR avec la participation 
d'experts des FaYs de ces xernbres 
organisations, relatives a 12 collaSaration 
future dans le doaaine CS 1'unificaticn des 
prescriptions relatives aux installations radar 
et des questions de radiccaanunication. 

1 4 .  Rassembler jusqu'au îer août 1394 l e s  ~ r o p o s i t i o n s  
des a u t o r i t é s  compétentes des pays membres Ce la 
~omrn i s s ion  et des a u t r e s  pays danubiens au sujet 
d e  l'amélioration des condiiicns de n a v i g a t i o n  et 
du  balisage du Danube, ccnformement au schéma 
approuvé.  Diffuser aux cays l e s  propositions 
reçues et les  soumettre d la réunion d'experts 
pour  les questions techniques en vue d'examen. 

15. 4asçembler jusqu'au ier aoüt 1990 les a v i ç  et 
propositions des autorités compétentes des pays 
nembres de la Commission du Canube et des autres 
pays danubiens por tan t  s u r  le projet de 
uRecommandations sur les prescriptions minimales 
relatives a la délivrance des certificats de 
conduc t eu r  de bateau d e  navigation intérieure 
effectuant des t r a n s p o r t s  en trafic international 
s u r  le Danubemf. Diffuser aux pays l e s  avis et les 
propositions reçus, dresser sur leur base une 
information recapitulative et la soumettre, avec 
le projet de Recommandations, a la réunion 
d'experts pour l e s  questions techniques en vue 
d examen. 



16. Poursuivre I e  rassemblement de Iz part ",es 
autorités cornpetentes des pays membres de la 
Commission et des ~ u t r e s  pays danubiens, d e s  
renseignements r e l a t i f s  à l a  nise en vlcueur d u  
"Certificat de bateauM u n i f i é ,  adopte p a r  Décision 
de l a  Cinquante-et-unième session de le Ccmmission 
du Danube (CD/SES 51/28) et des "Recommandations 
relatives aux prescriptions techniques applicables 
aux bateaux d e  navigation in té r ieure" ,  adoptées 
par  Décision de l a  ~inquantiene session ae la 
Commission du Danube (CD/SES 5 0 / 3 2 ) .  S u r  la base 
des renseignements reçus dresser une infornation 
récapitulative, ia diffuser aux pays et la 
presenter à la r é u n i o n  d'experts pour les 
questions techniques en vue d'examen. 

17, Poursuivre jusqu2zu ler août 1994 le recueil des  
a v i s  des autorités conpétentes des pays membres d e  . 

la Commission du Danube et des autres pays 
danubiens relatifs a l'application sur le Danube 
de la nouvelle classification des voies d'eau 
navigables de l'Europe, adoptée par  l a  CEE/ONU. 
Diffuser ces avis et les soumettre  en meme temps 
que l'Information récapitulative préparée en 1993 
à l'examen de l a  réunion d'experts pour les 1 
questions techniques. 

18. Convoquer du 5 au 9 décembre 1994 u n e  réunion 
d'experts pour les questions techniques: inclure à 
son ordre du jour à titre d'orientation les points 
suivants : 

a) Exanen des a v i s  et de$ gropositions des 
autorités compétentes des pays membres de la 
Commission ez d e s  autres pays danubiens au 
sujet de l'amélioration ,des conditions d e  
navigation et du balisage du Danube; 



b) Examen d e  l'information r é c a p i t u l a t i v e  r e l a t i v e  
à l'application s u r  l e  Caniibe de l a  nouvelle 
classification des voies d f  eau naviçables 
adoptée par la CEZ/ONU,  a i n s i  q u e  des avis 
supplémentaires reçus des pays mernisres de la 
Commission du Danube et Ees aut res  pays 
danubiens; 

cl Examen de 1'infornation 'recapitulant les avis 
des pays membres de la Commission et d e s  a u t r e s  
pays  d a n u b i e n s  scr  la mise en v iguec r  du 
Certificat de Sateau u n i f i é  . et: des 
Recommandations relatives aux prescri~tions 
t e c h n i q u e s  applicables aux bateaux de 
navigarion intérieure; 

d) Examen du projet de Reconmandations s u r  les  
prescriptions minimales relatives à la 
délivrance des certificats d e  conducteur d e  
bateau de  navigation intérieure e f f e c t u a n t  de 
transports en trafic international sur  le 
Danube et de l'information r écap i tu l a t ive  sur 
les propositions des autorités comp4tentes des 
pays xembres de l a  Commission et des autres 
pays danubiens au sujet de leur précision; 

e )  Examen de  l a  question de l'application sur le 
Danube de l'ADN-R. 

f) Examen de l'information récapitulant les avis 
des pays danubiens au sujet des possibilités de 
dresser et de diffuser l e s  prévisions des 
niveaux de l'eau du Danube; 

g) Examen des avis et des propositions des 
auturit& compétentes des pays membres Ce la 
Commission et des autres pays danubiens 
relatifs A Itapplication deç Recommandations 
relatives à la prévention de la pollution des 



eaGx du Daaube , p a r  l a  navigation et aux 
possibilités de leur pér fec t ionnernen t ;  

h )  Exanen des propos i t io r i s  communes des autorités 
compétentes de l a  gépublique Slovaque et de l a  
République de ~ o n g r i e  pour l'amélioration des 
conditions de la navigation s u r  le sec teur  km 
1811,OO-1708,20 du Danube a f i n  d'atteindre des 
gabarits de , chenal  conformes aux 
Recommandations de la Comnission du Danube. 

19. Editer l'Information s u r  l'entretien du c h e n a l  
navigatile et s u r  les seuils du Dancbe d'Ela a 

Sulina pour la période du ler avril 1992 au  31 
mars 1993; tirage: 7 0  exemplaires en russe et 7 0  
exemplaires en français. 

Poursuivre le rassemblement, jusqu'au 31 aoYt 
1994, des données des pays danubiens et des 
administrations fluviales spéciales gour 
l'établissement du projet de l'Information sur 
l'entretien du chenal navigable et s u r  l e s  seuils 
du Danube d'Ulm à ~ u l i n a  pour la période du lez 
avril 1993 au 31 mars 1994 et soumettre 
l'Information à la Cinquante-troisième session de 
la Commission du Danube pour examen. 

21. Sur la base des données supplémentairement reçues 
des pays danubiens, préciser le contenu du Guide 
des bateliers et l'éditer dans un tirage de 150 
exemplaires en russe et 150 exemplaires en 
français- 

2 2 .  Inclure les données supplémentairement reçues d e s  
pays danubiens dans les  "Projets et propositions 
des pays danubiens et des administrations 
fluviales spéciales relatives a l'établissement du 
Projet de Plan des grands  travaux pour la période 
1991-2000, v i s a n t  l'obtention des gabarits du 



c h e n a l ,  des ouvrages kydrotechniques et z u t r e s  
recommandes s u r  le Danube r t ,  dans l e  but d'en 
preciser le contenu et de l'éditer dans un tirage 
de 7 5  exemplaires en x s s e  e t  7 5  exemplaires en 
français. 

23. Les autorités compétentes de la Slovaquie et de la 
Hongrie e n v e r r o n t  au S e c r é t a r i a t  de l a  Commission 
du Danube jusqu'au le=' juillet 7 9 9 4  leurs 
propositions communes rzlatives à l'amélioration 
des conditions de l a  navigation s u r  le s e c t e u r  km 
1811,OO-1708,20 du Danube dans le but.  d'atteindre 
des gabarits de  chenal conf o r n e s  aux 
,9ecommandaticns de la Conmissicn bu Danube. Le 
secrétariat d i f f u s e r a  l e s  propositions reçEes aux . 
pays membres de l a  Conrniçsion du DancDe a i n s i  
qu'aux autres  pays danubiens afin de recevoir 
leurs observations J U S ~ U ' ~ U  ler octobre 1994. L e s  
propositions et les observations seront soumises a 
l a  réunion d'experts pour les questions techniques 
de décembre 1994 en vue d'examenlr. 

2 4 .  Après réception, jusqu'à l a  fin de 1994, des 
données définitives de la part des  a u t o r i t é s  
compétentes d e  l'Allemagne et de l a  Slovaquie, 
prépa re r  le calcul des nouvelles co tes  de l'étiage 
navigable et de regularisation par s t a t i o n s  hydro-  
métriques principales s u r  le Danube et l'éditer 
dans un tirage d e  150 exemplaires (édition 
bilingue). 

2 5 .  Rassembler jusqu'au 31 juillet 1994 les avis et 
les propositions des autorités compétentes des 
pays danubiens sur le perfectionnement des 
~ecornmandations relatives a la p r é v e n t i o n  de la 
pollution des eaux du Danube p a r  l a  navigation. 
Diffuser l e s d i t s  avis et propositions aux pays 
membres et les soumettre  a l'examen de la r é u n i o n  
d'experts pour les questions t echniques .  



2 6 .  Rassembler, jusqu'au 1'@= juillet 1994, les données  
des pays danubiens pour l'Annuaire hydrologique 
1993. Prépare r  et éditer l'Annuaire dans un t i r a g e  
de 150 exemplaires ( é d i t i o n  biiingue). 

2 7 .  Poursuivre la diffusion aux pays membres de l a  
Commission du Danube et aux autres pays danubiens  
des prgvisions mensuelles des niveaux d'eau du 
Danube. 

23. Rassembler, jusqufau l e r  juillet 1994, les avis et 
les propositions des pays  membres de l a  Commission 
et des autres pays danubiens au sujet des 
possibilités de l'élaboration et de la diffusion 
des prévisions des niveaux d'eau du Danube. Sur l a  
base des documents reçus, dresser une infornation 
récapitulative, la d i f f u s e r  atix pays et l a  
soumettre a l'examen de la réunion d'experts pour 
les questions t echn iques .  

2 9 .  Preparer et éditer l'Ouvrage de réfgrence hydro- 
logique du Danube pour l a ,  pér.iode 1921-1990 dans 
un tirage de 150  exernplai'res (édition bilingue), 
Inclure dans l'Ouvrage les données de l a  RFA si 
elles sont présentées au Secrétariat avant le lez 
j u i n  1994. 

30. Préparer et éditer, sür la base des données reçues 
des pays danubiens jusqu'au ler a 1 9 9 4 ,  
l'Annuaire statistique 2Qur 1993; tirage: 200 
exemplaires (édition bilingue]. 

3 1 .  Rassembler jusqu'au le' juillet 1945 les données 
des pays danubiens pour l'Annuaire statistique de 
la Cornmissiun du Danube 1994. 



32. Dresser u n e  information s u r  le flux de 
marchandises s u r  l e  !?hint le Xain et Le gancbe et 
la diffuser aux pays membres de la ~omnission et 
aux autres pays danubiens. 

3 3 .  Poursuivre le rassemblement, aupres des pays 
membres de la Conmission du Danube et des autres 
pays danubiens, des données relatives aux 
2rescriptions du domaine de la surve i I l a r . ce  
phytosanitaire réqlernentant l'importation et le 
t r a n s i t  des natiéres de Ijrovenance végétale. S u r  
la base des informaticns reçues, dresser une l i s t e  
r é c a p i t u l a t i v e  des p r e s c r i p t i o n s  du domaine de la 
surveillance p h y t o s a n i t a i r e  réglementant lriïnpor- 
tation e t  l e  transit des natieres de provenance 
vkgbtale, et la diffuser aux pays. 

3 4 ,  Charger le secrktariat de la Commission du Canube 
d'étudier la pratique d'établissement du niveau 
des traitements dans les organisations interza- 
tionales du système de l'ONU et présenter une 
information aux E t a t s  membres d e  la ~ommission du 
Danube. 

3 5 ,  Elaborer jusqu'au 1 août 1994 le projet de 
Diçpositions relatives au systéme de pens ions  pour 
les fonctionnaires du Secrétariat de la Commission 
du Danube, le diffuser aux pays membres de l a  
~ommission du Danube et le soumettre a l'examen de 
la réunion d'experts pour l e s  q u e s t i o n s  juridiques 
et financières. 

36. Participer a la réunion d'experts du Centre 
Administratif de I n  scicurité sociale pour les 
bateliers r h é n a n s  prés la CCNR, conçacr4e & 
l'élaboration de lrArrangement administrafif 
relatif a l'application de l'Accord européen , 

concernant la sécurite sociale des b a t e l i e r s  d e  la 
navigation intérieure. 



3 7 .  Convoquer du 2 5  au 27 octobre 1394 une réunion 
dtsxp&rts pour l e s  questions juridiques B r  

financières. Inclure h son ordre dii j ou r  titre 
d'orientation !es points a + i v a n t s :  

a )  Examen des questions 'surgissant dans le domaine 
. d e  Ltharmcnisation des dispositioirs juridiques 
et professionnelles en connexion avec la 
liaison du Danube et du m i n :  

b) Examen du p r o j e t  rl:r Disposit io irs  relatives 3~ 

uystkmo de pensions p o u r  l e s  fonctionnaires du 
Secré t a r i a t  de l a  Conmission du Danube. 

C )  Examen de ?a création qrr in  fonds  de r f f se -  rve en 
vu0 de son inclusion dnns Le Reglement relarif 
A la gestion financià~e d a  la Conn~iss ion du 
Danube (disgositions Be 1 'ancien p r o j e t  de 
I tbgl?ment  (doc. C D / S E S  '52/18) sa r é f e r a n t  A la 
cr6ation d'un t e l  fonds! :  

Pxnmcn d e  la quast?on dfinterets A aayer en cas 
vr rscncn t  dcs annii l i tés apr8s las Celais 

prescrits Far le Reqltaent r e l a t i f  a l a  gestion 
financiére de l a  Commission du Danube. Etude de 
lfinformaticn du Secretariat s u r  la pra t i que  
u x i s k a n t  dans ce domaine au sein  d'outres 
~rganioetions internationales. 

F a i n t e n i r  les contacts,  purs suivre ltochanga de 
documentati~ns et, aprks s f  etre concer%es d e  p a r t  
et d *autre, consulter les organe+, compétents ùes . . '-ML'& dahuhiens ainsi' q u e '  los i n ç t i t i ~ t i o n s  de 
.?~ch.%?chhs scLent1f iques - et.. J'6tablissamant de 
projets des pays danubiens et autres  s'occupant de 
l'étuda de quest,ions d'ordre nautique - y compris 
l e s  questions da radf occmmunication - , hydro- 
technique,  hydrometBerologique, statistique et 
j u r i d i q u e  p r é s e n t a n t  de lfint6rèt pour la 
navigation danubienne. 



39. Conformément à la 3ecision de la Trente-troisleze 
session 6 e  la Comnission CU Danube sur l e s  
relations internationales de l a  Conaission, 
m a i n t e n i r  les contacts avec Iss organisations 
internationales, participer aux t ravaux d e s  
organisations internationales et des r é u n i o n s  
s'occupant de questions présen tzn t  de L'ir,iérëï 
pour la navigation s u r  1s Dan~Se. 

40. Conformément aux Decisiohs des sessions de 13 
Commission du  Danube ainsi qu 'a  I'accard i~tervenu 
en 1976 entre la Conmissio~ Qu Danube ec la 
Conmission Centrale pour l a  Yavigation du P h i n ,  
continuer et développer  l e s  zzn tac t s  de travail 
e n t r e  la Connission du SanuLe et la Cosnissior. 
Centrale pour  la Navigation da Rhin et ccntr ibuer  
à la recherche des voies povr Ifharmonisation et 
lfunification des prescript iofis  et recommandations 
s u r  le Danube et sur le 2hin. 

41. Poursuivre  le rassemblement de la documentation 
selon la Liste des quest ions  intéressant l a  
navigation danubienne en connexion avec la liaison 
sin-Main-Danube et I n  réalisation de la liaison 
Danube-Oder(Elbe)lAnnexe 2 au doc. CD/ÇZS 30/26) 
adoptée par la Commission du Danube. Traduire la 
documentation dans les langues officielies d e  la 
Commission du Danube et la diffuser aux pays 
membres de la Commission du Danube et aux a u t r e s  
pays danubiens. 

4 2 .  Participation du Directeur Général du Secrétariat 
de la Commission du Danube aux réunions de 
préparation de la conférence di2lonatique. 

4 3 .  Editer l e s  Réglernents relatifs aux droits et 
obligations d e s  fonctionnaires, et respectivement 
des employ8s du Secrétariat de la conmission du 
Danube; tirage: O exemplaires en r u s s e  et 100 
exemplaires en français. 



4 Dresser et imprimer s u r  ronéo l e s  documents  
suivants: 

a )  Procès-verbaux préliminaires de I z  C i z q u a n t e -  
deuxième session de l a  Commission du Canube 
(tirage: 50 exemplaires en russe et 50 en 
français); 

5) Procès-verbaux de l a  Cinquante-deuxiéme session 
de la Commission du Danube (tirage:200 
exemplaires, éüition bilingue). 

4 5 .  Dresser: 

a )  le pro jet de Plan de trzvail ùe la Commission 
du Danube pour 1995/1996; 

b] le projet de budget de l a  Commission du Danube 
pour 19'35. 

3emzraue: Lfobservation, dans l a  mesure du possibie, 
des délais prévus pour la prasentation des 
matériaux est orientée vers I'amélioratlon 
de iraccomplissement du p lan  de travail. 



Annex 49 





The coffer dam v i l 1  be opened at the  end of Noveniber ' 

The narrowing began already, perhaps in one month, at the 

end of November,  the dam will be ,open and working site at 

Nagymarus w i l l  be flooded. 

The restoration of the country began in the Danube bench the 

last year. This is a unique and from technical vievrpoint very 

cumplicated wark which is to be finished i n  1996 according to the 

plan. The realization of investments in amount of 9 billions Ft 
w a s  won by Strabag Hungaria and Vizep i n  a cornpetition. 

The works go un according tu the schedule - infomed Arpad 

Szentivsnyi, the chief of the Danube restoration office of the 

Dept. of Transport, The road turne1 Nagynaros- Visegrad w a s  

f iniçhed in the area protected against water with the dam and the 
adaptation of the r iver bed tu guarantee navigation w i l l  be 

finished soon. The works are performed and probably in a month, 

at the end of Nuverber, the dam w i l l  be opened and the former 

working site will be flooded. The cither parts of some kilometer 

long mcky wall w i l l  be demolished in t he  next year directly £rom 
t 

water. 
The new river bed w i l l  have the çame location, but it w i l l  

be narrower, In the section of Viségrad with srnall islands and 

shallow watera t w o  bends will be formed for water sports. The 

restoration of the country with camplete reçtoration of banks, 
plaantirig of trees, restoration of area and demolition of coffer 

dam çhould be finiçhed till 31.7.1996. Reacting to Binder's 

declaration last week in Budapest, - "ft cannot be determined if 
constructiun or dernolition is realized near Nagymarosjr - Arpdd 

Szentivbnyi said: "restoration of the country is irreversible 
already today." The BinderFs statement is right in such a measure 

that the construction continued in workinq site alço during the 
preparation of navigation route. 

~ h e  voices, arguing fo r  completion of the hydroelectric 
power plant, were raiçed in the last period. A part of 
inhabitants in Nagymaros and the Club of Real Greens initiated 

the reevaluation of deciçions on demolition of the wïlrk. Even if 

the  Horn's Government hase declared several times its w i l l i r r g n e s s  

to c~mpromise in the case of the  Danube, the  coalition does net 

suppose for  justified t h e  reevaluation of governmental and 

pa r l i amen taq  resolutiuns concerning Nagymaros. 





Annex 50 

CERTIFICATION 

1, the undersigned, Dr. Peter Tomka, Agent of the SIovak Republic, hereby certifL that the copy of 
each document attached in Volume 2 of the Counter-Memurial submitted by the SIovak Reprrblic 

is an accurate copy; and that al1 translations prepared by SIovakia are accurate rransIations. 

(Signed) 
Dr. Peter Tomka 
Agent of the SIovak Republic 




