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Annex 23 

Evaluation of Preparatory Works relating to the G/N Project executed by 
31 December 1973, prepared by VVTP and Hydroconsuit of Bratislava, and OVIBER 

and VIZITERV of Budapest 





I N T R O D U C T I O N  

This part of directions involves evaluation of design, 
research, and survey works, completed by 31. 12. 1973 in the  
connection with the  GabEikovo-Naparos Project, with regard ro 
t h e i r  application for the elaboration of t h e  contractual project. 
Fxom works, included into the  evaluation, have been drawn up - 
the total list, and 
- t h e  abstract, including s h o r t  information on the content and 
evaluation of respective work. 

The evaluation has been esrirnated with following classification 
of application: 

A /  Application in full e x t e n t ,  

B/ Partial application, 

C /  Application a f t e r  supplementation, 

DI Application as subçidiary material 

Works, estimated as unsuitable for elaborating t h e  
contractual p r o j e c t  are  not listed. 



C O N T E N T  

1. List 

Preparatory works f o r  the G/N ~ r o j e c t  as a whole 
Hydroiogy of streams 
B e d  load and suspended load 
Ice phenornena 
Water quality, biology, protection of na ture ,  territorial 
plan 
Groundwater, seepage 
Peak operat ion 
Regulation of flows 
Distriburion af discharges, water balance 
Geology, seisrnicity 
Energetics, information technique 
Navigable waterway 
Maintenance and operation 
Construction materials 
Three-part consultations 

3 .  Preparatory works for the  GabEikovo part  of t h e  P ro jec t  
3.1 General  
3 . 2  ~rugov-Dunakiliti Reservoir 
3 . 3  ~unakiiiti-HruSov Weir 
3 - 4  Headwater canal 
3 . 5  R i v e r  project Gahëlkovo 
3 . 6  Tailwater canal 
3 . 7  Channel deepening downstream of PalkoviEovo 
3 . 8  Regulation measures in t h e  o l d  channel 

4 .  Preparatory works for the Nagparus  part  of the Project 
4.1 Gene ra l  
4 . 2  Protection measures on the Czechoslovak t e r r i t o r y  
4 . 3  Protection measures on I h e  Hungarian territory 
4.4 River proj  ect Nagymaros 
4.5 Channel deepining of the Danube downstream of Nagymaros 



1. L I S T  
LIST OF PREPARATORY WORK FOR THE GAB~~KOVO-NAGYMAROS PROJECT AS 

A WHOLE 

Number Title of the work elaborated Y e a r  

2.1 HYDROLOGY OF FLOWÇ 

1/1 Hydroloqical data  in the section HYDROPROJEKT . 
between Bratislava and Nagymaros  Sano, Binder 1965 A 

1/2 Fixed Danube water levels 
km 1770 - 1800 

vinrH 
Bratislava 1966 A 

1 / 3  Assessrnent of flood events H M ~  Bratislava 
an the Czechoslovak-Hunqarian Zatkalik 1965 B 

1/4 Probable periodicity of maximum Bratislava 
discharges on the Danube at Proch5 z ka 1964 A 
Bratislava /l.-S.part/ 

1/5 Course of flood waters in t h e  VfWH Bratislava 
Danube a f t e r  construction of Prochaz ka 19 6 4 8 
Hydropower pro jec t s  /l.-2.part/ 

1 / 6 Hydrcpower assessrnent of t h e  VfWH Bratislava 
1965 flood on the Danube Gyalakay, N a t e r ,  

Proch5cka.Çzol- 
gay, BartolEiE 1466 8 

117 Natural water stages and  
discharges of the Danube 

VI Z I T E R V  
T a k i c s  1964 5 

1/8 B a c k w a t e r c u r v e s o f t h e N a g y m a r o s  VIZITERV 
project  on the basis of da ta  ac- Takacs 1964 D 
cepted in 1964 

l/S ~dentification of the flood w a t e r  VITUKI 
levels of the Danube in 1965, Csoma 
without dam-break 

1/10 Hydrological d a t a  for the  p r u j ~ c t  VIZITERV 
HC Nagymaros, Basic data ,  Volume Tak6cs 1965 C 
VIII/A 

1/11 Project task of the systern of VIZITERV 
hydropower projects Gabcikovo- PaPP 1965 A 
N a g y m a r o ç .  Backwater curveç of t h e  
Xpel river water level 

1/12 Degree of safety of flood water V I  ZITERV 
passing through the  G/N Praject, Mistéth 1965 D 
using the method of probabifity 
computation 

1/13 Study of flood waves course VITLTI 
within the backwater area Criama 



2.2 BED LUAD 

211 B e d  load reqirne with regard to V k T H  Bratislava 
present regulation.Materia1 for  Szolgay 1964 A 
t h e  trilateral consultation 

2 / 2 Study of parameters of the  Vah W h H  Bratislava 
river 'charnel wirh respect to Szolgay.Nather 1966 C 
the G/N Project construction 

2 1 3  Study af bed load sedirnentatian VITUKL 
within the backwater area, using Csoma Janus 1966 A 
the data of model experiments 

214 Study of colmatation on the ter- V I T U K I  
ritory affected by the G/N Project Starosolszky 1966 A 

2.3 KCE PHENOMENA 

3 / 1  Study of relationships of typical KMU Bratislava 
climatic situations to t h e  ice P a t  ruvie 1965 A 
reyirne on the Danube 

3 / 2  . Expected win te r  regime changes HDP Bratislava 
on t he  DanuOe a f t e r  t he  construc- Hanus 19 6 4 B 
tion of the G/N Project 

Winter regime of functional v r j v~  ~ratislava "' structures of C / N  Project  SrSmka 1965 A 

Ice phenornena on t h e  Danube W h H  ~ratislava 
' j 4  in the reach ~ e v i n - P a l k o v i . 5 0 ~ 0  Çzolgay, Ç t a n C i -  1966 A 

kova 

3/5 Winter regime of reservoir and Vh'H Bratisiava 
çanals of G/N Project on the  Danube Brachtl 1966 ' C 

3 /6 study of measures for elimina- W?JH ~ratislava 
tion of i ce  floods i n  the area Bracht 1 1966 C 
of Bratislava 

3/7 Occurrence af ice phenornena and HM0 Bratislava 1965 A 
freeze-up on the  Danube in de- 
pendence upon a i r  temperature 
and atmospheric situations 

3 / 8  Hydrological s t u d y o f  t h e  Danube V I m I  
winter regime and forecasting Szildgyi 
of changes due to t h e  construe- 
tion of G/N Project:Study of ice  
phenomena in the abandonned 
channel and Nagymaros reservoir 

3/9 ~evelopment of ice and navigation VIZITERV 
conditions in respective stages Zsil6k 
of G I N  Project 'constructiun 

3/10 Hydrological study of the  Danube VITUKI 
winter regirne and ice phenornena Csoma 
downstream of Nagymaros 



3/11 Winter operation of drainage and VIZITERV 
seepage canals in the Danube P6ka 1966 B 
section Nagymaros-G6nyü and i n  
tributary fluws 

2 . 4  WATER QUALITY, BIOLOGY 
PROTECTION OF NATURE, 
Territorial plan 

4 / 1 Hydrochemical prognosis of 
groundwater quality in the 
Danube riparian zone 

V h I  Bratislava 
Jacko 1965 C 

4 / 2  Prognoçis of w a t e r  quality chanqes W h 4  Bratislava 
in t he  Danube as influenced Rothschein An- 
by construction of the G I N  Project t o n i C  1966 A 

4/3 Study of t h e  rnost suitable SAV Bratislava 
groundwater levels for agri- Benetin A 
c u l t u r a l  production 

4 / 4  I n f l u e n c e o f . t h e G / N P r o j e c t  S ~ V P L S ,  Herda 1966 8 
on agricultural production 

4 / 5  Assessrnent of agricultural 
production on areas, occu- 
pied temporary or permanen- 
tly for t h e  construction of 
G I N  Project, and açsesçment of 
agricultural production i n -  
creasing on areas  taken out 
£ r o m  r i ve r  floodplain PPU 

4 / 6 Assessrnent of the e f fec t  of ~ ~ V P L S  
groundwater level changes on Herda 1967 a 
agriculture production in 
the area of Nagymaroç project 

4 1 7  Methodology of restoration of ~ T ~ V P L Ç  
soils, occupied ternporarily Bella 1965 . n 

during the construction of 
the G / N  P ro jec t  

4 / 8  Utilization of drainage s y s -  RVT- SVP 
tems for irrigation in the Vongre j 196j 3 
comection of t he  construc- 
tion of the  G / N  Project 

4 / 9  Study of fruit growing on the P P ~  Bra t i s l ava  
areas adjacent to G / N  P r o j e c t  - Musi1,Gergely 1967 3 
namely Hrusov-PalkoviEovo 

4 Economic evaluation cf the V ~ H  B-stiavnica 
effect of the G J N  Project on foreçt Biskupski,Faith 1963 3 
management in the area of Vachav, V o j  tu5 
decreeased groundwater level, Ju rko  
considering eventual forest  
irrigation. Preliminary infor- 
mation 

4/11 Study of the river hydropower Institute for foresr 
project on the Danube management 

Zvden ,Ga l l a  1954 3 



4/12 Res~archofgsoundwaterçuppl ies  V6VH~ratiçlava 1968 B 
of Zitng oçtruv f u r  irrigation 
and ather aims 

4/13 Project  of the G/N Project and SAV - CZESTC 1965 D 
the development of environment. 
Material from a Symposium, held 
on 29.-30.4.1965 in Bratislava 

4/14 Assessrnent of three vaxiants S U P Ç ~ O P  Bratis- i 

of the G/N Project with regard to l ava ,  Fekete  
environmental and nature pro- SAV-RuZiEka 1966 B 
tection 

4/15 ~rinciples of bank line regulation VIZITERV 
at low water Ievel F6ka 195 5 A 

4/16 Groundwarer l e v ~ l  regulation VITLTKI 
in the area of old channel Cs orna 

2.5 GROUNDWATER, SEEPAGE 

5 / 1 Groundwater regirne on the 
iitnp ostrov 

VCVH 8ratislava 
Lehkp, Gyalokay 1964 A 

5/2 Prognosis of water level VOVH Brno 
stages on the 2icn2 ostrov Halek 1966 C 
after the construction of the 
bypass canal of the G / N  Project 

5 / 3 Grorrndwater regime in t he  area ?~~-Kratochvil 
of che G/N Project Y&X-~yalcka~ 

vW Srna 
~ A l e k ,  CiStin 
V k l  Praha 
Za j iEek  1958 B 

5j4 1966 R e p l a t i o n s  for proposal ZVUT BaZant 1966 8 
of rneasureç against the  effects 
of seepage from reservoirs and 
river charnels in t h e  cornec- 
Lion with the G/N construction 

5/5 Knowledge obtained from the SVST ~ratislava 
study of research reports con- Peter 1967 B 
cerning piping  and reconçtruc- 
tiun of the  Danube dykes 

516 SyStem of river pawer projectç Ç V ~ T  Bratislava 
on the Danube-twu experirnental Peter,  Urban 
sections of dykeç Hulla 1966 D 

5/7 Investment task of the Hungarian- VIZITERV 
Czechoslovak system of hydro- Galli 1966 E 
p o w e r  pro] ectç on the Danube 
Calculation of seepage below 
the  dykes. Collection of formulas 

5 / 8  Expert's account on the efficien- VITLTKI 
cy of Larsen sheet pile driven Varriik 1959 A 
at the upstream t oe  of the flood- 



protection dyke in case of slra- 
tified subsoil 

Hydralogical research reqrrired VI ZITEKV 
fur the construction of G / N  Project Molnar 
Outlet of seepage canal into the  Ganting 1965 A 
Szigéti Duna 

Study of gro~ndwater regime in VkT Bratislava 
the area of Zitni ostrov , Duba, Supek 
lower vah,and Nitra rivers, VITUKI, Ubell 1959 3 
and furecaçting of its changes due 
tu the  construction of hydropower 
project  N a g p a r o s .  Preliminary 
orientation results 

PEAK OPERATION 

Hydraulic regirne of canal hydropower V6VH Brarislava 
p lan t  at frequency requlation Gabriel, Taus 

Si k o r a  1966 A 

Support of t h e  G/N Project con- HDP Bratislava 
struction and operation J e i e k  1966 A 

Hydraulic calculations of peak HDP Bratislava 
operation. Material for consul- JeZek 1965 8 
tation 

~ydraulic calculations of wave KDP Bratislava 1966 A 
motion at peak operation of G/N 
Project. Investigated for the 
bypass scheme Wolfsthal-Bratislava- 
Gab2ikovo-Nagymaros 

Examination of justification of HDP Bratislava 
requirements of t h e  CZ e l e c t r i f i -  Hragko 19 6 6 A 
cation s y s t e m  concerning the rise 
time transductance with regard to 
eventnal increasing of investrnent 
and operation costs 

Evaluation of experimental peak VI ZITERV 
operation at Tiszalok hydropower Homath 
project w i t h  regard to charnel 
stability. Year 1960 

Study of t he  course of discharge VXTU-KI 
wave caused by peak operation f soma 
/Partial Report/ 

Channel development as influenced VITUKI 
by peak operation Cs orna 

Water levelç,  dischargeç, veluci- VITUKI 
ty variations. Calcularions accor- Csoma 
ding tu equations of non-permanent 
water motion 

Calculation of discharge and velo- VITUKI 
city variations at water level Csoma 
decreasing by means of equations 



of non-permanent fluw 

6/11 Calculation of water levels and VITUKI 
velocity variations in tributaries Csoma 1965 C 
according to equations of non-perm 
manent water motion 

6/12 Study of non-statianary mavernent ?SAY - ~uzanuv 
in reservoirs and canals of the VITUKI - KuzZk 1966 A 
G/N Pxojecq 

6/13 Study of the course of wave motion VITUKI 
for the investment task G/N Project Nagy 196G A 

2.7 REGULATIUN OF FLOWS 

7/1 B ~ S ~ C  laboratory study of growth VfkTH 
resistance Vincent 

7 / 2  Study of establishment and cultiva- VfW 
tion of hydraulicallyadvantaqeous C i f r a  
growth within the  land band hetween 
dykes of the  Danube 

7 / 3  Study of channel modifications VITUKX 
due to peak operation accozding to Csoma 
calculations in the theme 3.5.13 

7/4 Stndy of regulation work connected VIlvKI 
with the G/N Project conçtruction  soma 
and assessrnent of costs for t he  
bypass variant 

7/5 Elaboration of p r i n c i p l e s  for t h e  VITLTKI 
regu la t ion  flow in t he  section Bratis-Csoma 
lava-Budapest 

7/6 Tnfluence of the G/N Project and itç VITUKI 
operation on the outlet section Dohnali k 
of the  Ipel river 

7/7 Effect~ of backwater and peak ope- VITUKI 
ration in the excavared charnel Dohnalik 
development in the  outlet section 
of the Moçoni branch 

2 . 8  DIÇTRIBUTIONOF DISCHARGES, WATER BALANCE 

8/1 Preparatory study for the investment VIZITERV 
t a sk"Wate rba lancefor theaverage  ~lall6, Papp 1867 3 
year 1938, dry ytax 1934 and w e t  year 
1910" 

2 .9 GEOLOGY, SEISMCITY 

9/1 ~ectonic res-earch in t h e  area of G U D ~  
w a t e r  project on the Danube ~anâEek+col ,  1967 A 

912 Study of earth dams stability VI z ITERV 
with regard to seisrnicity ~uhhsz,Maté 1966 A 



9/3 Survey of the structure of the VI Z ITERV 
Danube Island /Kisa l fo ld /  volgye s i 1966 

9/4 Çystem of the Danube river power VI ZITERV 
projects Vojka-Dunaszeg-Nagymaro~~ Vulgyesi 19 6 8 
cornpetitive alternative 
Engineering-geological report 

2.10 ENERGETICS, INFORMATION TECHNIQUE 

10/1 Cooperation of hydroel.power plant HYDROPROJEKT 
Wolfçthal-Bratislava and hydroel. JeZek 1956 
power p l a n t  GabEikovo 

10/2 Cooperation of hydroel-power p l a n t  HYDROPROJEKT 
GabClkovo and hydroel.power plant J e Z e k  1966 
N a g y m a  ro s 

0 Study of t h e  conception of opti- E G ~  Bratislava 
mization and automation of control Elberr 19G5 
of a group of aggregates of the 
hydropower p l a n t ,  working for twu 
electrification systerns. Study 

10/4 SLudy of principles of optimum E G ~  Bratislava 
programming of outputs of hydro- ~hnaEo 1965 
power plant workiny for t w o  
electrification systemç. Çtudy 

5 Connectiun of hydropower p l a n t s  EGU Brno, PasAk 1965 
on the Danube into the electrifi- Kozak.Viktorinov5 
cation systems in CSSR and Hungary 

10/6 Study on connection of hydropower EGU Praha 
plants on the Czechoslovak-Hunga- Vitek,Josefus 1966 
r i a n  Danube section into the systern 
of automatic frepuency contra1 and 
p o w e r  transfer control 

10/7 SLudy of optimum utilization of WE Bratislava 
hydropower plant  outputs, working Grigel 1966 
for 2 electri£ication sysrems 

10/8 Connection of t he  G/N Project into ERÜTERV 
the  electrification systems of both BajzanS 1966 
cauntries 

10/9 Design of t h e  scheme of connection EROTERV 
of hydropower plants into the j o in t  sarkôzy 1966 
system of hydropower projeets  on 
the  Danube 

I O / l Q  Energetics - data for the  G / N  HYDROPROJECT 
Pro j e c t  D a n i  SoviT: 

VIZITERV-Fehér 1957 

10/11 Investment task for telecornmuni- POT1 
cat ion of the G/N Pro jec t  (1.version) 



2.11 NAVIGABLE WATERWAY 

rl/r Çummary and evaluation of materials KYROPROJEKT 
from international navigation con- sebele 1966 3 
gresses 

11/2 Effect of wind on navigation KYDRUPROJEKT 
Sebele 1966 B 

11/3 Propasal af assessment.of t he  RVT S W  
effect of G J N  Project and of respec-LiSka 1968 A 
tive projects  on improvement of 
navigable waterway and navigation 
conditions 

11/4 Issues connected w i t h  navigation VIZITERV-Nagy 
in the area of Nagymaros HorvAth,Zemplényi 1965 B 

11/5 Investigation of navigation con- VI Z ITERV 
ditions on the Danube section in- R5cz 1966 A 
fluenced by the construction of t h e  
G / N  Project ,  special attention being 
payed on peak operation 

11/6 ~omparative çtudy of navigation VI ZITERV 
l o c k s  dimension Nagy 1968 D 

11/7 Examination of the proposa1 of a VIZITERV 
substitute navigable waterway Ki s s 1966 A 
through t h e  Bagornerskp branch 

11/8 substantiation of t he  subçtitute VI ZITERV 
navigable waterway thruugh the  Hankovszkynk 1955 R 
abandonned charnel 

2.12 MAIFîTENANCE ANI3 OPERATION 

12/1 Proposa1 of principles of mainten- HDP, g i i rek  
nace and general repairs of 
enezqetic facilities of the  
G J N  Project 

12/2 Investment task of 1967. Materials HDP, L i o z i n  1957 D 
eïaborated by the CZ s i d e .  
Equipment and operation of the 
G / N  Proj  ect 

12/3 Investment task cf 1967. Materials HnF, C é n i k  1967 13 
elaborated by CZ parcy. Housing 
construction GabELkovo-Nagymaros 

12/4 Proposa1 of principles for mainte- EROTERV, Kiss 1965 D 
nance and general repa i r s  of struc- 
tures and facilities of t h e  G / N  
P r o j  ect 

1 ~ r e f  abrication and spec i  f ication VUXS Bratislava 
of the G/N structures Brno 1966 3 



13/2 Prefabrication and specification HYDROSTAV Bratislava 
of concrete structures of G / N  HujeEek, Balko 1966 

Chlubna 

13/3 Expert's account on concreting of ÉKME, Palutas 1964 
t he  Nagymaros Pxoject 

13/4 Proposal of concrete mixtures corn- ÉKME, Palotas 1965 
position 

i3/5 Investigation of grinded concretes ÉKME, PalotSs 

13/5 Report on the  survey of clays for MAGYAR ALLAMI 
dam sealing /Territory between FOLDTANI INTÉZET 
Pilismarot and LSbatlan/ Sipos 1965 

13/7 River hydropower p r o j e c t  on the VI ZITERV 
Danube-river alternative /results/ Mantuano 1966 

2.14 TRILATEXAL CONSULTATIONS 

14JI Trilateral consultations and VIZITERV 
preparatory materials HYDROPRDJEKT 1958 

GIDROPROJEKT 19 6 4 

14/2 Consultation on t h e  G / N  Projec t  VI ZITERV 
HYDROPRO JEKT 
GIDROPROJEKT 1 9 6 4  

14/3 Preparation of trilateral con- VIZXTERV 1966 
sultations on the  G / N  Project 

14/4 Materials prepared for consulta- VI Z ITERV 
tion in May 1966 /unified CZ- HYDROPROJEKT , 1966 
Kungarian materials/ 

14/5 Consultation un respective GTDROPRUJEKT 1966 
issues concerning t h e  designing 
of the Project on K u n g a r i a n  and 
Czechoslovak section of the Danube. 
Expert ' s account 



L I S T  OF PREPARATORY WORKS FOR TKE KYDROELECTRIC POWER PROJE"r 
GABCI KOVO 

N u m b e r  Title of work elaborated by Year Applica 
bility 

1/1 ~ydrapuwer plant Gabfikovu - KDP - Hragko 1966 I3 
determination of optimum back- 
w a t i e r  elevation 

1/2 Determination of optimum absorp- HDP - ~ r a g k o  1966 D 
tion capacity of hydropower p l an t  
GabEikovo-Study 

1 3  I n v e s t i g a t i o n o f  t h e d u r a t i o n o f  H D P - D a n i S o v i E 1 9 6 6  C 
the  peak op. at maximum output of 
hydropower plant GabEZkovo 

1 / 4 Investrnent task of 1967 HDP - Kotala 1967 B 
Materials elaborated by CZ party 
Project of organization of construction 
- Hydropower project Gabeikovo 

I / s  Investrnent task of 1967 HDP - h p t a k  1967 D 
Materials élaborated by CZ party 
Expropriation of l and  and buildings 
GabEi kovo 

1/6 Operation of hydropower project  HDP - Schulz 1966 B 
GabEikuvo in w i n G e r  period and 
during floods 

I J 7  Winter regime of drainage canals VfWH Bratislava 
Gya 1 okay 1965 A 

2/1 GJN Project, Hrusov reservoir ZHGP Bratislava 
BuroS+kol. 1965 C 

2/2 Reservoir, ccnstruction material GP Bratislava 
~akovskqikol. 1964 C 

2 / 3 Hru3ov reservoir - Hydrological HDP-~rankovskq 1965 D 
data 

2 / 4  Study of problems of reservoir VUVH Brno 
colrnatation nearby Hru5uv Ei~tin 

2 / 5  ~ o d e l  study of bed load regime V i h  Bratislava 
of the Danube at Bratislava and Vincent 1969 A 
of flood protection 

2 / 6  ~ruSov reservoir - bed load and IDP. Frankovski 196 5 I3 
suçpended load regime 

2/7 Study of the reqime and forecasting v"hm Bratislava 
of groundwater levels in the sec- BartolEiE 196 5 C 
tion,PetrZalka - krfiovo 





Capacity of Dunakiliti project, VI Z I TERV 
of headwater canal and GabCikova Zs i l a k  
proj ecr during f loods 

Capacity of the  weir of Dunakiliti- VIZITERV 
Hrusov p r o j  ec t  Pip6  

Nurnber of openings for ice runs VI Z ITERV 
dischargin9 through Dunakiliti- Zçil5k 
~ r u ? b v  pru jec t  

Passage of flood waters through VIZITERV 
the Dunakiliti-Hru3ov project  ZsilSk 
dusing construction 

Examination of issues connec~ed VI ZITERV 
with the  Dunakiliri-Hru5ov naviga- Pipe 
tion lock 

Possibilitiy of leaving out  t h e  VIZITERV 
navigation lock at D u n a k i l i t i  CzSkb 196 5 

Çeepage around and under 
structure Kiliti 

Çeepage under ~iliti dykes VITUKI Ubell 1964 

Investment task fo r  the G / N  Pro jec t .  VIZITERV 
Lateral seepage of t h e  Dunakiliti- ZsilAk 196 5 
Hruzov project. Projec t  study 

Short report on resnlts obtained V I T U K I  
byrneans of mode1 s tndyperformed Varrok 
in 1965 aimed at estimation of 
groundwater movernent adjacent  to 
the reservoir and structures of 
Dunakiliti 

Drainage of Dunakiliti project VITUKI: 
consrrnction pit Varrok 

Dunakiliti project-Foundation VI ZITERV 
var ian t  s M a t é  

Research.work connecced with con- FTI 
struction of river power projects Regele 
on t he  upper Danube. Bottom seafing 
of large construction p i l ç  

Experiments with new methodç of sub- FTI 
soi1 consolidation. Fina l  report Rege 1 e 
Sealing of construction pit bottom 
by grouting at Dunakiliti project 

Uplifts affecting foundation plate VITlTKI 
of ~unakiliti project. Variant with Varrok 
bypass canal 

~ydraulic research of stop-log weir VITUKI 
stilling basin at Dunakiliti project  Haszpra 

~rugav-Dunakiliti weir-First design WATERV 
of water side travelling crane Xakedy 



3 / 2 2  Programme study of long-distance Eroterv 
transmission line to power plants Halacsy 1967 C 
GabEikovc and Dnnakiliti 

3/23 Prajects of hydrapower plants Gab- ERUTERV 
Eikovo and Dunakiliti. Documentation HalScsy - - 1967 C 
on affected land 

3 / 2 4  Dunakiliti-Hruzov pro jec t ,  damming VIZITERV 
of the  old Danube charnel Fékné 1964 D 

3/25 Dunakiliti-HruZov weir-Çupplement VIZITERV 
to investinent cask M a r  ko 1966 A 

3 / 2 6  Approach road tu Dunakiliti project WATERV 
Fogarassy 1965 D 

3 / 2 7  Bridges in floodplain constructed WATERV 
on t h e  approach road to Dunakiliti Papp 1965 D 

3/28 Hru5ov-Dunakiliti weir. Investment VIZITERV 
task. Basic data. zsilak 1967 A 

HEADWATER CANAL 

The G J N  Project, headwater canal, Brarislava 
consruction mater ia l  Za kovs k.j 1961 

The G/N Project ,  bypaçs canal for I G H P  Bratislava 
hydroelectric power p l an t  GabEikovo Sladki+col. 1965 

Concrete sealing of headwater V ~ O S T A V  
canals and t he  methods of lining Zilina,~arnch~na 

Rozpravka 196 4 

Biturninous sealing of hypass Road developrnent 
canal bottom. Experirnent Brna,Meluzin 1954 

Estimation of main variants of dyke CZAV-~nstitute 
construction with regard to used ma- of theoretical 
terial,çeismicity, p i p i n g  and t e c t o -  and applied me 
nics. /Construction of dykes for chan i CS, Prague 
upper and lawer reservoir/ XavLiEek 1 9 6 5  

Installation of reverse filters an V f h - W ' T  Brno 1965 
interfaces between materiafs with E i ~ t i n  
low and high p e m e a b i l i t y  in earth 
dams 

Construction of the dykes of WIÇ ~ratislava 
the G J N  Pruj ec t  Mach 1965 

Construction of the dykes of Ç V ~ T  Bratiçlava 
the G / N  Project ~ e t e r  1965 
Construction and technology 

Construction, of the G/N dykes IPS Engineering 
estimation of technological pro- and industrial 
cedures with regard tu existing structutres Prague 
machinery suva 1965 



Construction cf S H P  G-N dykes. WPÇ - Praha 
~ethod of extraction, pouring and Rataj,Flori&n 1965 
consolidation with regard to 
envisaged machinery 

Technology of headwater canal con- HDP Bratislava 
struction. Transport band Kotala 1965 

E f f e c t  of wave muvernent on biturninouç 
liainq of earth dams VEMI ~ r a h a ,  V I C e k  1963 

Sealing of headwater canal bottom WIS Bratislava 
of hydropower project  GabEikovo. Mach 1966 
Sealing with soils 
a/ Report un resluts of mechanical ~ ~ U s J ~ e c h n i c a l  

stabilization of a large-scale testing building 
consolidation experirnent, Podu- Tnçtitute-PolSk 1966 
n a j s k é  Biskupice 

bj F i e l d  experirnent of headwater HDP ~ratislava 
canal bottom sealing /project  Schulz 1965 

C/ Fie ld  assessrnent of stability of GHP Bratislava 
consofidated earth against Tichi 1966 
contact  pipinq 

d/ Sealing of headwater canal bottum HYDROSTAV 3rd- 
of Rydropower plant Gabcikova tislava HujeSek 1966 

e/ Çealing of headwater canal bottorn 
of hydropower p l a n t  GabEikovo-Lar- WIS 
gescale experiment. Bratislava 1966 

Study of drainage of headwater canal HDP Bratislava 
bottorn Çchulz, Mach 1966 

Sealing O£ headwater canal bottorn of MIS 
hydropower plant GabCikuvo. Çealing Bratislava 1966 
of boctorn with s~abilized earth Mede 1 s )cP 
a/  Sealing of headwater canal bottom ~ I S  Bratislava 

with stabilized earth, membrane Medelskp 1966 
and bituminouç concrete. ~rief 
conclusion of the task S-1-26-2/1-II/ 

b/ Report on results of chernical s t a - ~ ~ f i s  Bratislava 
bilination cf a f ie ld  e x p r i m e n t  Polgk 1966 
Podnnajské Biskupice 

c/ Sealing of headwater canal bottom Hydrostav,Bratislava 
of hydroel-power plant GabCikovo BujeEek 1966 

Preparation of tripartite consul- HDP Bratislava 
tations on alternative technical Lokvenc,Çchulz 1966 8 
solution of headwater canal 

Monitoring of changes during filling SVST Bratislava 
and emptyiny of the canal TrenEian- Peter ,  Urban 
s k e  Biskupice - ~ieztany Hulla 1966 3 

Anchuring layer i n  the headwater HDP Bratislava 
canal of hydropower plant GabCikovo Martinickq 1965 A 

Investrnent task of 1967. ~aterials HnP Bratislava 
wc~rked out  by t he  CZ par ty .  Schulz 1967 8 
Headwater canal , 

Headwater canal GabCikovo with VI ZITERV 
bentonite sealing /lining/ Gant in4 1964 A 



4 / 2 1  Experiments with anchorage for Translation 
assessrnent of a protective layer of an article 1965 D 
over navigation canals lining 

5/1 Engineering-geological survey TGHP Bratislava 
of Gabeikovo project - KaEnlk+col. 196 5 C 

5/2 Hydroelectric power plant GabEikovo, HDP Bratislava . . 
Assessrnent of number and dimension HraSko 1965 ' B 
of turbines 

5 J 3  Assessrnent and justification of KI3P Bratislava 
optimum installed power plant HraSko, Çchulz 1966 A 
capacity, production and number 
of equipment in hydroel-power plant 
GabEi kovo 

5 J 4  Hydroel.power p l a n t  GabEikovu V l h X  Bratislava 
Gabriel, Si kora 
Grund 1966 C 

5 / 5  Determination of navigation W h  Praha 
locks dimension in Gabeikovo Kubec 1966 B 
Bypass alternative 

5 J 6  Optimum çystern of f i l l i r ig  and - VfFl  Praha 
evacuation of navigation lacks Dole Zal 
at ~abeikovo project and proposal 
of navigation of vessels and dis- 
charging of ice runs 

5/7 Foundation of hydropower plant on CZETSC 
permeable subsoil. Symposium 
15.-17.7.1964 

S J 8  Hydropower plant Gabeikova 
Foundation 

HDP Bratislava 
H r a  5 ko 1965 A 

5/9 Hydropower p l a n t  GabEikovo-power KI3P Bratislava 
production Hragko 1965 B 

5/10 Study of fall-out of hydroel.power HDP Bratislava 1966 B 
plant GahEikovo HraSko 

5/11 Monitoring of rise tirne veiacity in HDP Bratislava 
hydropower plant GabEikovo Hragko - 1966 A 

5/12 Investigation of possible frequency HDP Bratislava 
regulation on hydropower plant Gab- HraBko 1966 A 
ET kovo 

5/13 Resultç of experirnental grculing IGHP Brno 
of gravel-sand deposits and dred- Verf el, 1956 A 
ging of uncased trenches in the Lanf Eek 
site of designed hydropower plant 
GabEikovo 

5/14 Results of experimental grouting IGHP B r n o  
of grave1 -sand deposits and dxed- V - e r E e l  1967 D 
ging uncased trenches in the site 
of designed hydropower plant G a b C i -  



kovo. Çupplement:Pumping experirnents 

Data for hydropower plant GabEikovo WIS Bratislava 
design-foundation Pl ch 1964 

D a t a  for design of hydropower plant HYDROSTAV Bratislava 
GabEikovo faundarion. Forming O£ vat HarteX 
walls and bottom hy grouting, or IGHP Brno 
eventually by trenchirrg V e r f e l  1964 

Data for design of hydropower plant KYDROSTAV Bratislava 
Gabzikovo foundation. Distribution Balko 1964 
of casings by means of vibro-rarnrning 
engine /pile driver/ 
W P S  2 Q / l l  

Proposal of composition of concrete V ~ I S  Bratislava 
mixtures for  construcrion of hydra- 1964- s stage 8 
power plant and navigation lock G a b -  Zigrai, HorniC 
Eikovo 1965-1I.stage 

Study of the G/N-foundation of struc- WIS Bratislava 
tures on the basis of purnping large- Gregor* 
scale experiments VUT-VAJVRS Brno 

HZlek 1 9 6 6  

Hydropower plant GabEikovo-Layout HDP Bratislava 
solution of the project  and adjacent HraSko,gebele 1965 
canal sections 

Hydropower plant GabEikovo and i d l e  KDP Bratislava 
outlets HraSko JaroSeviC 

Go1 jer 1965 

Hydropower plant GabEikovo-Study of HI3P Bratislava 
consCruction solu~ion of navigation gebele 1965 
locks 

InvesLment task of 1957. Malerials HI3P Bratislava 
worked out by CZ party, GabCikovo KraSku 1967 
p r u j  ect 

Hydropower plant GabEikovo-Construc- HDP Bratislava 
Lion site equipment and building Kotala 1965 
procedures 

~nvestigation un 8 engine-pump secs HYCO ~ratislava 
of hydropower plan t  GabCikuvo Schulz, HraSko 1971 

Optimum dimensions and shapes of Vb7H Bratislava 
spiral  casings for turbines of ia j d l i k  1 9 6 5  
the hydroel.power plant GabEikovo 

Development of construction of the CKD Blansko 
hydroaggregate for hydrupower plant Blrn 1966 
GabEi kovo 

Model tests in water for acceptance CKD Blansko 
of the turbine block 4-H-69 and Vi tvar 1966' 
assessment of i t s  e f f e c t  on effi- 
ciency 



E f f e c t  of spiral width variation ?KD Blansko, 
and shortening of suction piping Vitvar 1966 D 
conus 4-K-69 on t he  course of ef- 
ficiency and cavitation 

E f f e c t  of i d l e  autlet and tu rb ine  CKD Blansko 
pençtock 4-K-69 un efficiency course Vitvar 1966 A 

Long-term turbine run 4-K-69 a t  CKD Blansko 
loose linkage of guide wheel and Rempagek 1966 C 
runner  

Development of throttle control  ~ K D  Blansko 
in tu rb ine  suction piping Pracha? 1966 C 

Research and development of a proq- EKD Blansko 
ressive solution of technological Vitvar 1966 B 
part for investment task of the 
G / N  - Proiect 
~ y d r ~ ~ o w e ;  plants Gabëî kovo, Vo j ka 
and Ci Eov 

Çtudy of pure compensation operatian HDP Bratislava 
and determination of apparent gene- GardiSn 1966 D 
rators ou tpu t  

Investment task G / N  Project.GabEikovo HDP Bratislava 
project-machinery-hydraulic part  Kaufrnam 1967 B 

The G J N  Project .  Supplernent tu HYCO_Bratislava 
project task. Study on 8 unitç Chrne l  1966 C 
of hydroel. power planr GabSikovo. 
Machinery-hydraulic part 

Design of the basic scheme of the HDP Bratislava 
hydropower plant GabCikovo Kedrovi t 1966 D 

3 .6 TAILWATER CANAL 

6/1 Overall arrangement of tailwater V6VH Bratislava 
canal discharging fromhydropower gtich, Sumbal 1964 A 
plant GabEikovo into the Danube 

6 / 2  Protection of slopes of t h e  tailwater HDP Bratislava 
canal Zoltés 1965 A 

6 / 3  Protection /lining/ of slopes of &UT Praha 
the tailwater canal from the hydro- Votruba 1965 A 
power planE GabEikovo 

6 / 4  Protection O£ bankç of the  tailwater ?VUT-IXydraulics 
canal of hydropower plant GabEikovo Votruba 

WDROSTAV HujeEek 

6/5 Investment task of 1967. Materials HDP Bratislava 
worked o u t  b.y CZ part.' Tailwater Schulz 1967 B 
canal 



3.7 C-L DEEPENING DOWSTREAM OF PALKOVI?UVO 

?/f E x t e n t o f d e e p e n i n g o f t h e D a n u b e  H D P ~ r a t i s l a v a  
section downstream of ~alkoviEovo Schulz 1966 A 
Study 

712 Estimation of optimum w a y  and extent V6"W Bratislava 
of the  Danube channel deepening, Pirkovç  ki 1965 A 
investigation of deepened channel 
çtability 

7/3 Calculation of water level course HDP Bratislava 
i n  the dredged ~anube section. Schulz 1966 A 
Deepening 1,7 m 

7 / 4  Written longitudinal water Ievel HDP 
profile in the section Gonyü-Gab- Schulz 
Eikovo after dredqing 

7/5 Investment task £ r o m  1967 HDP 1967 B 
Data worked out by t h e  ES party Schulz 
The Danube channel deepening 
downstream t he  tailwater canal 
rnouthing 

3 . 8  ADAPTATION OF THE OLD RIVER CHANNEL 

8/i Study of runoff conditions aimed V6VH Bratislava 
at designing uniform channel i n  the Szolgay, Nather 1965 A 
section HruSov-~alkaviCovo 

8 / 2  Study of a succesive transition V h X  Bratislava 
from t he  abandonned into the dee- stich 1965 8 
pened Danube channel 

8 / 3  Study of the bed si11 above the V h H  Bratislava 
deepened Danube charnel Vincen t  195 5 B 

8 / 4  Temporary Jtransientl Danube chan- HDP ~ratislava 
nel section upstrearn of PalkoviZovo Mach 196 5 S 

815 Study of temporary /transient/ s e c -  vinrH Bratislava 
tion and the Danube channel deepe- Pirkovskp 1966 8 
ning at PalkoviEovo for t h e  bypass 
variant 

8/6 Study cf conditions occuring at t he  VfTUKr Csoma 195 5 B 
confluence of -tailwater canal w i t h  
abandonned channei 

8/7 Study of the abandomed channel in V I ~ I  Csoma 1965 A 
the section downscream of w e i r  

8 / 8  Effect of distribution of discharges VITUKI 
on flood contrcl safety Jheadwater Dohnalik 196 5 B 
canal, abandomed channeff 

8 / 9  Securing of the tailwater section VIZITERV 
of the Mosoni Danube. Supplernent of Racz 1966 A 
investment task 



8/10 Investment task. Safeguarding of the VIZITERV 
tailwater section of t he  Mosoni Rdcz 1967- A 
branch 

8/11 Adaptation in the old river channal VIZITERV 
Fékné 1967 A 

8/12 Adaptation in t he  old river channel VITUKI 
Csoma 

LIST OF PREPARATORY F7CIRXS FOR THE HYDROELECTRIC POWER PROJECT 
NAGYMARUS 

I 4 . 1  G E N E R A L  P A R T  

1/1 Data for determination of weir WDP Bratislava 
sluice number and dyke safety. VeliE 19 6 6 B 
Hydroel-power project Nagymaros 

112 Arrangement of prolongated sealinq WIÇ Bratislava 
apron in front O£ dykeç of t he  re- Mach 14 6 6 8 
servoir of the lower project 

1/3 Arrangement of prolongated sealing HYDROSTAV Bratislava 
a p r o n i n f r o n t o f r e s e r v o i r d y k e s  DZadof i  1966 D 

1/4 Protected areas of NagymarOS reser- VIZXTERV 
voir ~ & c z e l y ,  Poka, K i s s  1966 D 

1 / S  Proposal of cost distribution £or VI Z ITERV 
protective rneasures. Hungarian Péczely, Pbka, Kiçç 1967 D 
regions 

l 4.2 PROTECTIVE MEASURES ON CZECHOSLOVAK TERRITORY 

2/1 Hydrogeoloqical xegirne of ground- KRP Bratislava 
water. Hydroel-power projecc N a g y m a -  VeliE 1967 0 
ras 

2 / 2  Investrnent task of 1967. Materials HDP Bratislava 
workedout by CZ Party. P r o j e c t o f  HalaSa 1967 D 
organization of construction. 
Nagymaros proj  e c t  

2/3 Investment task of 1957. Materials HDP Bratislava 
worked out by CZ party, Relaying Marek 1967 B 
a£ roadç 

2/4 Investment task of 1967. Materials HDP ~ratiçlava 
worked out  by CZ party. Connections KedroviE 1967 B 
2 2  kV and pumping stations 

2 1 5  Inveçtrnent task of 1967. Materials ïQP.Bratislava . 
warked o u t  by CZ party. Disposession Luptak 1967 D I 
of lands and-buildings-Nagymarus I 

2.01/1 The Danube - Çzalka.  ~hfaba GP Praha, Lucek 1965 C i 



2.01/2 Investment task of 1967. Platerials W P  Bratislava 
worked out by CZ party. Regicn Li ch? 1967 
N~.I-Lower ïpel R ~ V ~ Y  

2.02/1 The Danube at gti~rrovo GP Praha, ~ u c e k  1964 
2.02/2 Alterations in grounwater regime UK ~ratislava 

in the Sturovo region - m b a  196 6 

2 . 0 2 / 3  Investment taçk of 1967. ~aterials DWP ~ratiçlava 
worked out by Es party. Region Goljer 1967 
NU-2-Lawer Hran R i v e r  

2.03/1 III. Kravany region - GP Praha Lucek 1964 
2 . 0 3 / 2  Study of the  regirne and forecas- UK Bratislava 

ting of groundwater regime after Duba 1966 
completion of the G / N  Project  
in Kravany region 

2.03/3 Irrvastment taçk of 1967. Materials HDP Bratislava 
worked out by CZ party. Kravany Dinga 1967 
region Nu.3 

2.04/1 ~ h e  Danube - IZa region GP Praha, ~ u c e k  1964 
2 . 0 4 / 2  Study of the  regime and forecas- UK Bratislava 

ting of groundwater levels after Duba 1966 
completion of t h e  Nagparos p a r t  of 
t h e  project in the region IHa and 
l e f t  Nitra river bank 

2 . # 4 / 3  Invesrment task of 1967. Materials HDP Bratislava 
worked out by CZ parry. Region No.4 Dinga 1967 
12a 

2.05/1 KornSrno - city GP Brno Brazda 1964 
2.05/2 Investment task of 1967. Material HnP Bratislava 

worked o u t  by ES p a r t y .  Region No.5 Valagik 1967 
city of KarnSrno 

2.0611 KumSmu - ~edveaov GP Brno Hradskq 1955 
2.06j2 Irrvestment task of 19G7. Materials HnP Bratislava 

worked out by CZ party. Region No.6 Urbanec 1967 
~ornarno - Medvedov 

2.07/1 Left VSh river bank GP Praha Lucek 1965 
2.07/2 Investment task of 1967. Material W P  Bratislava 

worked out by CZ Party. Region Hu.7 Lichp 1967 
- - Left V6h river bank 

2.08/1 Right VSh river bank and L i t t l e  GP Brno Svoboda 1965 
Danube 

2.08/2 R i g h t  Vdh river bank and Little GP 3rno 
Danube HoléczyovZ 1965 

2.08/3 Analysis of groundwat$rv V h l  Bxatislava 
regime in the region Sala-Kol5rovo Gyalokay 1965 
and forecasting of the effect of 
l;lagymaros project an this xegime 

2.0814 Inveçtment task of 1967. Materials W P  Bratislava 
warked o u t  by CZ party. Region G o l  jer 1967 
No.8 - right Vah river bank and . . 
the Mal9 Danube 



4 . 3  PROTECTIVE MEASURES ON HUNGP@IAN~TERRITORY 

3.01/1 Displacement of Stone quarry I P A R T E R V L ~ Z ~ ~  1959 B 
a t  Visegrdd 

3.01/2 Investrnent task- project of vXZ XTERV 
protective measures in regions. Kéry, Péczeiy 1967 C 
Region Visegrad-Domos 

3.0211 Groundwater regirne in region V I T T X I  
Pil ismarSt  and forecasting of Ubell 19 6 4 C 
expected s t a t e  

3.02/2 Report on geoeiectric measurement Geofizikai 
of resistance of engineering-geo- intézet 
physical characreristics in the J6s a 1964 13 
region Piliçmarot 

3.02/3 Experts arcount of tawn design and VATERV 
uxhanizatioa in the region P i l i s -  ~urosanyi 1965 8 
maro t  

3.02/4 Engineering-geological survey of VIZITERV 
the region Pil isrnar6t  /Final re- Erha rd t  1965 A 
port/ 

3 . 0 2 / 5  Investment task. Project of protec- VIZITERV 
tive measures in the region Pilis- KGzi,Pécsely 1967 B 
rnSrQt 

3.03/1 Kydraufic research of the Kis Duna 
branch and hay at Esztergom 

3.03/2 Investigation of hydroloqic condi- 
tions in the bay at Esztergom 

3.03/3 Groundwater regime in the area of 
Esztergom and forecasting of expec- 
ted s t a t e  

3,0314 Engineering-gealagical survey of 
Esztergom regian ipreliminary re- 
sultçJ 

3.0315 Engineering-geological survey of 
the city Esztergom /Final report /  

3.03/6 Industrial waterwork Dorog 

3.03/7 Rising of the ropeway /cableway/ 
at Dorog 

3.03/8 InveçtmenL task. Pru jec t  of pro- 
tected areas- Esztergom region. 

3.0411 Région Nyergesujfalu - Dunaalmas 
Preliminary engineering-geological 
report 

3 . 0 4 / 2  Experience gained during the 1965 
flood in industrial plants situa- 
ted on the Danube section affected 
hy Nagymaros backwater 

3 . 0 4 / 3  Çurvey of soil-rnechanics with re- 
gard tu çewerage netwarks of the 
enterprise for transite production 
at Nyergesujfaïu 

3 . 0 4 / 4  Experts account on hydrogeological 
survey in the connection with dis- 
placement of shaft well of paper 
miIl at Lbbatlan. 

3 . 0 4 f f  Project of regiorial watemrks  
pratection at Lgbatlan 

3.04fG ~ r o j e c t  of regional seweraqe net- 
wurk protection at tabatlan 

VTTWKI 
Dohna l i k 
VITUKI 
Csoma 
VITUKX 
Ubell 

VXZITERV 
Takacs 

VI ZITERV 
Erhardt  
VIZITERV 
K o v A c s  
WATERV 
Sidlovics 
VI ZITERV 
Keri , Kiss 

VIZITERV 
P6ka 

I PATERV 
Szalay 

VI Z ITERV 
Paris 
V I  ZITERV 

Kgrey 



.04/7 Safeguarding of thermal water for VIZITERV 
bathing place at Dmaalmas Puche r 1964 

,04/8 Location of bathing place at Duna- VIZITERV 
almas Ludwig 1965 

3 . 0 4 / 9  Nyergesujfalu - maalmgs region VIZITERV 1964 
Lindner  , Marko 19 6 5 

3.04/10 Protective measures in Nyergesuj- VIZITERV 
falu - Dunaalmas region Karpzti, Kéri 1967 

I.Of/I Engineering-geclagical survey cf 
K a m a r o m  region l~relirninaxy re- 
sults II/ 

3 . 0 5 1 2  Engineering-geoloqical survey of 
Komdxom region /Final report/ 

3.05/3 Groundwater regime in Komarorn  re- 
gion and forecasting of expected 
s t a t e .  

3 . 0 5 / 4  Further developrnent in groundwater 
regime assessrnent in Danuhian re- 
gions 

3.05/5 Danube islands 

3.05/6 Pxaject of protective measures. 
Komarom region. Investment task 

VIZITERV 
RognSr 1966 

VI ZITERV 
Erhardt 1965 
VITUKI 
Vargay,Ubell 1964  

V I  ZITERV 
K é r i  , Molnarné 1964 
VI ZITERV 
Kéri , Pbka 1967 

3.06/1 Transfer of machine industry at KCMT I 1959 
~ a g  yma ros 

3.06/2 Protective rneasures for G/N PYU~~C~.MÉLYEPTERV 
Displacernent of sucti01i piping AsbOth 1964 
at zabeqényi- Informative soil- 
mechanical judgement . 

3.06/3 Investment task. Protective Feasu- VIZITERV 
res for Nagymaros region-Ipel rive =rp&ti,Kéri 1967 

3.07/1 ~n~ineering-geological SUrveyof VIZITERV 
&CS region /Final report/ Bognar 1966 

3 . 0 7 5 2  Regicn K o m & r o m - G Ü n N - N a g y b a j c s .  VI ZITERV 
Investment taçk. Project of protec- Kéri 1967 
tive measures 

3.08/1 ~rofessional watermanagement judge- VIZITERV 
ment conceming designed bridges PGka,Csoregh 1964 
at railway junctions Esztergom - 
- AlmSsfuzito and railway Tara and 
the creek Pgnyeç 

3.08/2 Prutective measures. Protection of ~ V T I  
railway Szoh-Nagymaros, Esztergom- Lesz 
AlmasfDzito, t rack for bauxite at 
Komarcnt  

3.09/1 Watermanagement expert's account 
on roads No.1 and 11 

3.09/2 Soil-mschanics part of the road 
project Nu.ll. Expert's account 
for ruad and bridge 

3.09/3 Scil-mechanics part uf road pxo- 
ject  No.121. Expert's accounts for 
ruadç and bridges 

3 . 0 9 / 4  Proposa1 of drainage of the road 
121, in the section of Nagymaros 

3 . 0 9 / 5  Contractual project of the road 
No. 121 

VIZITERV 
Csorgh 
, WAT ERV 
Tarpataky 

UtJATERV 
Tarpataky 

WATERV 
T6th 
WATERV 

Petz  



3.09/6 contractual project of the road WATERV 
No. 11 Petz 1965 D 

3.09/7 Reconstmction project for roads WATERV 
Na-1, Il* 121 Petz  1967 E 

4/1 Hydraulic study of navigation l o c k s  ESAV 
at Nagymaros projec t .  Hydraulic Masiar 
characteristics of different systems 
of filling and evacuatiun 

4 / 2  Çurveying of the charnel of Nagyma- VITUKI 
rus section of the Danube from 1964. 
Registered cross-sections 

4 / 3  Engineering-geological survey of VI ZITERV 
t h e  hydropower scheme Nagymaras Erhaxd t  1965 C 
/preliminary r e s u l t s  on engineering 
- ~eoloyical conditions/ 

4 fll 

4/12 

Engineering-geological survey of 
the hydroel-power plant Nagymaros 
/II.prelimiaary results on enginee- 
ring-geological conditions/ 

Expert's account on wind conditions 
within the locality of Nagymaros  
project 

Cornpetition aimed at urbanistic and 
architectonic solution of t h e  Nagy- 
maros proj  ect , and its environment 

Urbanistic and architectonic solu- 
tion of the Nagymaros project and 
îtç close envirommet 

Project task £or the G/N Project. 
Effect of the Nagymaros project  
operat ion 

Water projects on the Danube and 
Tisza. Assessrnent of dimension and 
types of main damming structures 

Nagymaros project. Investigation 
and cornparison evaluation of me- 
chanical and hydrauli,~ movable - 

devices of steel gate constructions 

Nagymaroç project- Steel construc- 
tions and machinery equipment of 
the weir 

Initiative project of steel con- 
structions at Nagymaros. Lower 
cutwater of navigation lock. Strut-  
Ling gates 

Namarus project. ~ovable mecha- 
nisms of strutting gates 

VI Z ITERV 
Bognar 1966 c 

State meteorol. 1964 C 
inst i t u t e  
Hajosi, SéII 

IPATERV 196 4 B 

VIZITERV 
JConsideratiun 1 9 5 4  B 

LamrnissionJ 

VI Z ITERV 
Szab6, E l e k  196 5 3 

VI ZITERV 
M i s t g t h  1964 D 

VI Z ITERV 
Neumann 1465 D 

V I  ZITERV 
Détrény i 1965 D 

V, I  ZITERV 
Gôdry 1965 D 

VTZITERV Lovas 
Godry,Dévényi 1956 D 



4/14 Namarus project. Introductury KGKTI 1955 13 
project of cranes 

4/15 Nagymaros proj ect. / ~ l e c t r i c a l  VI ZITERV 
part/ Investment task ~ndor,Akos 1967 B 

4/16 stmctures of long-distance mains ER~TERV 
of the hydroel-power p lan t  Nagymaros-Halaczy 1966 C 
Data for  investrnent task. 

Programme study af long-distance . ERÜTERV 
main 110 kV for hydroel-power p lan t  HalAczy 1967 C 
Nagymaros and mean-voltage mains, 
which are to be laid down or re- 
constructed 

Connection of 120 kv. 110 kv, 3 5  kv ER~TERV 
and 20 kV long-distance mains to 
hydroel.puwer plant Nagymaroç .  
Statement of affected lands 

Study of variants of construction VIZITERV 
s i t e  fencing Pécsely 

Hydraulic investigation of Nagymaros VIZfTERiJ 
project fencing during construcrion Andor 

~ o d e l  study of navigation locks VITUKI 
filling and evacuation at N a g y -  Rusz B.-né 
maros project 

~ydraulic mode1 study of damrning VITUKI 
structures, stilling basin and Has zpra 
w e i r  gates 5f Nagymaros project 

Investigation of weir qates vibra- VITIXI  
tion at Nagymaros project  Haszpxa 

Study of Nagymaros fish-pass deve- VIZITERV 
1 opme nt G6cza 

~ydraulic capstan-ac Nagymaros UVATERV 

winter regime a t Nagymarcs pro j ect VIZITERV 
Bur i an 

~anipulation with trash £ r o m  screen- VIZITERV 
bars of the hydroel-plant Nagymaros Szab6 

Drainage of sewage and rainwater VI ZITERV 
Jprecipitaticn/ -frorn the operation K G r y  
territory cf Nagymaros project 

L i s t  of land sites for housing SMTI 
schemes and equipment of the con- 
struction site of the hydropower. - 

plant N a g y m a r o ç  

4 / 3 0  Detai ledterri tcr ia lplantof  the BUV&TI 
settlment of provisional accomu- 
dation at hydroel. power plant 
Nagymaros 



Study of railway siding construction VIZITERV 
at Nagymaros 

Network of railway çidinqs at Nagy- WATERV 
maros pxuject G Q r n Û r i  

Extension of the railway station WATERV 
Nagymaros G8m6ri 

Abridged G J N  project task V I  ZITERV 
Sail çurvey in the section of l o w e r  Kovacs 
water channel dredging 

Preparation for mechanical-hydraulic VIZXTERV 
calculation for channel deepening Takacs 1963 A 

Investigation of slopes stability VTTUKI 
in the section of dredged chamel 
in comection with t h e  G / N  Project 

Channel dredging downsrrearn of Nagy- VIZITERV 
maroç. Suppiement to investment task Peto 1966 A 

Effect of dredging downstxeam of PTV 
Nagymaros on drinkinq water çupply Aujeszky 1966 B 
of Budapest 

E f f e c t  of dredging downstrearn of V I  ZXTERV 
Nagymaros on riparian structures Varga, ~ b c z  

Channel dredging downstream of VT Z ITERV 
Nagymaros Peta, Pékné 



2 .  EV-TION OF PREPARLMRY W U R S  FUR THE G J N  PROJECT AS WULE 

2.1 EIYDROLOGY OF FLOWS 

2.1/1 Hydrological data in the section HYDROPROJEKT 
b e t w e e n  Bratislava and Nagymaros BSn0, Bindex 1965 A 

Content - Stage-discharge curve and characteristic discharges 
in stream-gaugirrg station Bratislava 

- Stage-discharge curve cf stream-gauging station 
Dunaalmas 

- Stage-discharge curve of stream-gauging station 
Esztergom 

- Stage-discharge curve and characteristic discharges 
of stream-gauging station Nagymaros 

- Natnral discharges and water stages cf the Danube 
in the reach between Nagymaras and Bratislava 

- The course of impounding water levsls /backwater/ 
of the  Nagymaros project. 

Evaluation 
~esults of the  study rnay be applied in full extent for 
preparation of contractual pro jec t .  

2. IJ2 Fixed Danube w a t e r  ievelç v6-W 
km 1370 - 1800 Bratislava 1966 A 

Content - Data on the course of watex levels of various dis- 
charges, m e a s u r e d  since 1 9 2 3  by 1958 in t h e  concerned 
Danube reach by the enterprise Dunaj-VSh, had been 
sumrnarized in the study. 

ktaluation 
~gsults of the study m a y  be applied in full ex ten t  
for working o u t  of the contractual projecr. 

2.113 ~ s s e s s m e n t  of flood events HMU Bratislava 
on the Czechoslovak-Hungarian Zatkalik 1965 B 

Content - Evaluationof hydrolagic data, simulation reconstruction of 
flood wave in 1965 due to dyke f a i l u r e ,  with regard C U  
probability- of occurrence. It was concluded t h a t  w a t e r  
level STK Q 1% had heen de£ ined low in the section downst ream 
of Palkoviëovo, and it is necessary to incsease it according 
to s u b m i t t e d  calculations. 

2.114 Probable periodicity af maximum V ~ H  ~ratiçlava 
discharges on the Danube at Pruchaz ka 1964 A 

Bratislava 11.-2.part/ . 

Content - Calculations of probability of maximum discharges frequency 
on the Danube at Bratislava as bases for prepaxation of the 
construction of the Sys  tem of P r o j  ects GabEikovo -Nagymaros 

/the G - N  P x o j e c t / .  
Evaluat ion 

Results of the study rnay be applied .in full extent: for 
working out ~f the  contractual projekt. 



2.1/5 Course of flood waters in t he  V6VH Bratislava 
Danube after construction of ~rochaz ka 1964 B 
Hydropower projects /l.-S.part/ 

Content - Consideration cf the study worked out by the Xunyarian-party 
"~ffect of backwater on flood watex passage", and VUVH 
opinionon the course of flooddischarges ontheDantrbe a f t e r  
construction of t h e  bypass variant of G/N Project 

Evaluation 
~esuits of the study may be partly applied for working out: 
of the  contractual projec t .  

2,i/5 Hydropowex assessrnent of t he  VTkH Bratislava 
1965 flood on the Danube Gyalokay, Nater, 

Prochdcka,SzoL- 
gay, BartolEiE 1966 B 

Content - Original data on the course of flood event in 1965 
on the Czechoçlovak Danube reach due tu failure of 
dykes and diversion of flood discharges tram flooded 
territaries. 

Evaluation 
Results of Che study may be partly used for working 
out  of the contractual project  

2.1/7 Natural w a t e r  stages and 
discharges of the Danube 

VI ZITERV 
~akgcs 1954 B 

Content - Relevant w a t e r  stages and discharges on the Danube 
between Nagymaros and Bratislava in the reach, in- 
fluence by t he  G/N Project, according to kilometer scct i o n s  
in written and diagram fom / 8 0 0 - 8 0 0 0  rn3/s/ 

Evaluation 
D a t a  were agreed at Hungarian-Czechosluvak negctia- 
tiorrs in 1964-1965 and after sume modification accep- 
ted- Fina l  data are in the Volume vI r I / a .  Results 
m a y  be partly used for working out of the  contractual 
pro j ect . 

2.1/8 Backwater curveç of the Nagynaruç VIZITERV 
pru j ec t  on the baçis of data ac- Takacç 1964 D 
cepted in 1964 

content - Using basis data, accepted in 1964 ,  backwater cunteç 
were develaped for the charnel section rkrn 1696+ 
2 5 0  - 1819100, usjng the rnethod of discharge modules 
for t w o  backwater levels for both respective variants 
of backwater at Nagymaros pruject, and at bath variants 
fur t w o  discharges. Backwater curves do not  consider 
the effect cf envisaged dredginq of the charinel in 
rkm 1785 - 1811. The material includeç alço the curve 
of discharges at Nagymaros , accepted under No. 2 . 0 2  . 
04.159 

Evaluation 
The study was-used-for working out the study "Hydro- 
logic &ta for the G/N ProjectR in the V o l u m e  VIII/A of 

. basic data, 
Results for the study may be used as helpful material 
in working out the contractual pruject. 



2.1/9 Identification of the flood water VITUKI 
levels of the Danube in 1965, Csoma 1965  A 
without dam-break 

Content - The study pxesents evaluation of the effect of dyke 
bursting on the lef t Danube bank on June 15,1955 
at rkrn 1 753,3 /Patince{ and on June 17,1965 at rkm 
1 799,s {EiEov/, on water stages and d a i m s ,  that: 
only the firçt dyke failure at rkrn 1 753,3 had deci- 
sively influenced the culminating watex stages. The 
study presents computed water levels without dyke 
bursting f o r  the Danube section rkm 1 6 9 4 , 6  - 1 791. 

Evaluation 
The reçul ts  of the  study may be used in £1111 extent 
for working out of the contractual projecr. 

2.1/10 Hydrological data. for the project  VIZITERV 
HC Nagymaros, Basic data, Volume Takacs 1965 C 
vIII/A 

Content - Course of na tura l  and d a m m e d  up discharge 6 0 0 0  m 3 / s  
in the  profile Nagymaxos, discharges with vaxious 
probability i n  the  lower warer, backwater cuxves tu 
elevations 107,33 - 107,87 above sea level, and per- 
tinent natural water stages - discharges in the section 
Nagymaros - ~ratislava to elevations 107,33 - 108.33. 
duration of water stages in head water ar natural and 
dammed up conditions. 

Evaluation 
The material may be considered as a summaxy proces- 
sing hydrologicai data of the Nagymaroç project, vafîd 
also at preçent for computatiun of water level curves 
of the permanent stage. ~t is necessary to examine, 
whether the raining works perfomed in recent years 
influenced in a decisive way the natural channel con- 
ditions. Results of t he  study may be used for working 
aut the contractual project. 

2-1/11 P r ~ j e c t  task of the syçtern of VI Z ITERV 
hydropower projects GabEikovo- paPP 19 6 5 A 
Nagymaros. Backwater Cumes of the 
lpel river water level 

Content - Using the method of discharge module the natural 
w a t e r  levels were camputed for the Ipel river section 
km 0 , 0  - km 12'2, ccrrespcxiding ta the discharge 2 300 
mf/s in the Danube and 2 6 , s  m 3 / s  in the fpel, and 
backwater curves korresponding to a discharge 2 000 
mY/s  in the Danube and 26,s  ml/s. ox 7 6 0  m l / s  in 
the Ipel river. 

Evaluation 
Results of the study may be used in full extent for 
working out cf contractual project. 

2-1/12 Degree of safety of f lood water  VI Z ITERV 
passing through the G/N Project, Mistéth 1965 D 
using the method of probability 
-'cornpu t at i on 



Content - Based on the probability theory the srudy examines 
the  tightness of discharge outlets in case of vaxious 
flood events. 

~valuation 
based on recomrnendation of Moscow consultation held 
on May 20.-26.1966 the number of discharge openings 
was quoted in the basic data of the investment task. 
The study has a character of documentation data. 
Resultç rnay be used as helpful material for elaboration 
of the contractual project. 

2-1/13 Study of flood waves course VITUKI 
within t he  backwater area Csoma 1966 A 

Content - The çtudy deals with water discharges surpaççing 4 IO0 
m 3 / s .  Observation of the  course of flaad wave enabled 
to determine retention decreaçing due tu d a m m i r i q  up. 
Values an increasing of natural flood water discharges 
are presented. The procedure was vexified during the 
flood in July 1954.the research task does not consider . 
backwater by weir piers .  

Evaluation 
Results may be used in full extent for contractual proj  e c t  . 



2 . 2  BED LOAD AND ÇUSPENDED LUAD 

2.2/1 Bed lcad regirne w i t h  regard to V6VX Bratislava 
present regulation.~aterial f o x  szulgay 1964 A 

the trilateral consultation 

Content - Developmen~ of training works on the Danube /to low, 
mean and high water/, and impact of these works of 
morphologic charnel development of mean and low waler. 
On the basis of direct measurements and by rneans of 
theoretical relaticnships the present bed load and 
suçpended load regime was estimated. Prognosis is 
submitted considering the construction of hydropuwer 
prajects in Austria. 

Evalnation 
Research results may be used in full extent for 
contractual project  /CP/. 

2 . 2 / 2  Study of parameters of the VZh Vh'H Bratislava 
river charnel with respect tu Szolgay, NAther 1966 C 

the G/N Project cunçtmctian 

Content - Research task dealing with the  morphologic study in 
the section Hlahovec - Kumsrno. Results of bed load 
computations show that: bed load would nat cause extxaordi- 
nary problems for the Nagymaros projec t .  

Evaluation 
After completion, the research results may be used 
for CP elaboration. Prognosis of sedimentation of 
the  dammed up VSh channel section with suspended load 
is ta be completed. 

2 . 2 1 3  Stndy of bed load sedimentation V I m I  
within t he  backwater area. using Csoma &nos 1966 A 
the data of mode1 experiments 

Content - According to prelirninary computatians. f r a m  the annual 
amount of bed load 590 000 m 3 / s  on the average. the  muçt 
part is depasited in the section rkm 1 860 - 1 8 7 2 ,  
and is to be rernoved by dredging - excavation. According 
tu preliminary computation about 2 - 2 , s  mil. m3 af sus- 
pended load will be deposited in Dunakiliti reservoir. 
~ h e  period of reservoir dead storaqe filling is 95 
years. Laxger bed load sedimentation should not be 
expected neither in bypass canal nor in the abandon- 
ned channel. 

kralua t ion 
. The study provides acceptable results on amount, inove- 

ment and deposition of bed load and suspended load and is 
ruitable fur CP elabcration. Ho further research. 
or study is necessary, the results may be used in 
full extent for CP. 

2 . 2 / 4  Study of colmatation on the ter- V I T U K I  
ritory affected by the G/N Project Starosolszky 1966 A 

Content - The research and laboratory experimeats proved, 
that it may he considered lhat natural colmatation 
due tu the Danube bed load, would occur. 



I 

Evaluation 
The effec t  of colmatation was evidenced. though it 
would not be included i n to  the project and would 
repreçent a certain safety reserve. 
Further study fur CP is not repuired. 
Research xesults rnay be used in full extent for CF 
elaboration. 

2.3 I C E  P H E N O M E N A  

2.311 Study of relationshipç of typical HM6 Bratislava 
clirnatic situations to the  ice ~atraviE 1955 A 
regirne on the  Danube 

Content - The task is based on statistical evaluation and long- 
term observation of mean daily temperatures in respec- 
tive region. The dependence of the beginning, duration, 
and end of ice phenomena on temperature variations had 
been worked ont. 

Evaluacion 
Reçearch resnlts may be used in full extent for CF. 

2 .3 / 2 Expected w i n t e r  regime changes HDP Bratislava 
on the Danube after the construc- Hanus 1964 B 
tion of the G / N  P r o j e c t  

Content - The çtudy presents characteristic data on ice regime 
on the Czechoslovak section of the Danube over the  periad 
1881 - 1950. The expected courçe of w i n t e r  regirne of 
the G / N P r o j e c t i s  described. Experiencegaineddurinqwinter 
regime on hydropower project on rivers Aar and Rhine, 
and on the VSh r ive r .  

Evaluation 
- Results of the study may be partly used for CP. 

2.3/3 Winter reqime of functional Wh% Bratislava 
structures of G/N Project sramka 1955 Y t f  

Content - ~ e v i e w  and evaluation of used methods f o r  providing 
winter operation of functional structures of hydropo-der 
projects in Czechoslovakia and abroad. These methods 
had been verified in eractice on hydropower projects on 
the Vgh river at Krpelany and Nosice as well as by 
rneans of experiments in che f i e l d  laburatory of VUVH 
Bratislava. Propoçals of suitable application of res- 
pective methodç i n  specific conditions, the i r  tecknologr- 
c a l  description, operation conditions and cornparison of 
their efficiency and economic aspects. 

Evaluation 
Results rnay be used in full extent for CP elaboration 

2 . 3 5 4  Ice phenornena an t he  Danube Bratislava 
in the reach Devin-Palkovieova Szolgay,Çtanei- 1964 A 

kovd 

Content - Present ice regime and prognosis of ice regirne, deve- 
. loped by means of ernpiric materials and method of 



analogy. Praposal of ~ i n t e r  r e g i m e  solution in the 
ahandcned channel and conditions of reservuir 
flnshing and o ld  river channel rinsing. 

~valuation 
Results of the study may be applied in full extent fox 
CP, F o r  working out  of operating regulation for the 

. system of hydropower projects it is required to 
accumulate experience frum additional w i n t e r  periods. 

2.3/5 Winter regime of reseriroir and W h i  Bratislava 
canals of GJN Project on the Danube Rrachtl 1966 C 

winter regime of reservoir and canals of the G/N Project 
on the Danube 

2 . 3 1 6  Çtudy of measures for elirnina- W h X  Bratislava 
tion of ice flcods in t h e  area Bxachtl 1965 C 
of Bratislava 

Content - Values of resistance coefficients in the reservoir 
and headwater canal during operation under ice cover. 
Assessment of water amount reqyired for ice drift 
£ r o m  the reservoir. 
netermination of optimum water level decreasinq, 
needed fur ice discharging from the reservoir Hruaov 
Location of guiding dykes and structures with regard 
tu carrying away of ice. 
Methad of ice releasing before the ice run and 
required number of ice breakers. 
Cooperation of hydropower projects on the Danube 
during ice  run discharging. 

Evaluation 
After completion, the results of t h i s  research may 
be used fur CP elabora~ion. For working out of opera- 
tion regulation it is necessary tu incfude the recent 
knowledge and experience, obtained un constnicted hydro-  
power projects on the Danube. 
The results are to be compared and put in accordance 
with research results,  quoted under paragraph 3.6.55. 
"Number of openings for ice floes discharging through 
the Dunakiliti - HruHov prajecto ~VIZITERV~, and even- 
tually perfurm a camplemantary study un hydraulic mudel, 
a i m e d  at the çtudy of lay-out solution cf the Hrusov-Duna- 
kiliti project and reservoir. 

2 . 3 / 7  Occurrence of ice phenomena and & Bratislava 1965 A 
freeze-up on the Danube in de- 
pendence upon a i r  temperature 
and atmospheric situations 

Content - Hydrological data processed by the Hydrometecrlogical 
~nstitnte /&/ Bratislava and data unified between 
HMU and VITUKI Budapest. 
1st part: ~etrovië / ~ M 6 / : ~ e ~ i m i n g  of ice phenomena and 
frceze up on the Danube in dependence upon air tempera- 
turen /article in Meteorological News No.5-1965/. 
IInd part: PetroviE /&/: Supplement to the above 
mentioned report. 
IIfrd part. PetrcviE - Szillagyi /--VITUKIJ "Chrono- 
lcgical occurrence of ice phenomena un the Danube between 



vienna and Budapest over the period 1900-196~" 
unified tabulated data: date of the 1st day of ice ruri, 
date of the 1st day of freeze up, date of the 1st day with 
ice ruri after Ereeze up, date O£ the laçt day with ice 
phenamena. 
EVth part: PetroviE, Hak, FargSE, MokrS /ID&/: Beginning 
of ice phenomena on the danuhe in dependence upon atmos- 
pheric conditionsn. 

Evaluation 
Results of the survey rnay be used in full extent for CP 

2 . 3 / 8  Rydrological s t u d y a f t h e D a n u b e  VITUKT 
winter regirne and forecasting ÇzilSyyi 1965 C 
of changes due to the construc- 
tion of G/N Project:Study of ice 
phenomena in the abandoned 
channel and Nagymaros reservvoir 

Content - Using mathematical-statiçtical methods the  probabilit~ of 
ice phendmena occurrence had been determined for the present 
state and f o r  the state after t h e  G/H Project operation. 

Evaluation 
After cornpletion, the research results may.be used fo r  
CP, though additional research is repuired, and verifi- 
catian in the connectiun with: 
- peak operation 
- ice conditions in headwater canal with regard tu special 
attention on f r a z i l  ice 

- the  discharge diverted through the abandoned channel 
in winter period 

2 . 3 / 9  nevelopment of ice and navigation VIZITERV 
conditions in respective stages zs i l a k  1 9 6 5  B 
of the G/N Project construction 

Content - During the 1st and 2nd stage of construction the  ice 
cover in Nagymaros project will increase by IO%, but 
the navigation can he safeguarded by means of two ice- 
breakers. In the 3rd stage cf construction, it will be 
necessary fur ice floes diçcharging to use a l l  openings. 
Navigation would be interrupted over 63 days. At H n t E o u -  
Dunakiliti weir no alternation of ice  phenomena would 
occur until t he  Danube channel damming. Then it is 
necessary to support developrnent of ice cover in the 
Dunakiliti reservoir, as ta prevent, if possible, ice 
discharging. 

Evaluatiun 
In the meantirne the arrangement of construction site 
fencing of Nagymaros project had changed, and prublems 
connected with putting into operat-ion the HruSov-Duna- 
kiliti weir and GabEïkovo project  have not been solved 
yet. 
Results of the study rnay be -partiy used for CF, A rrew 
çtndy haç ta be wurked out on the baçis of design direc- 
t i o n s  fo r tha  construction stages andputting intooperaticn. 

2-3/10 .~ydrologicaî study of the ~anube  VITUKI 
winter  regime and ice phenomena Csoma 1966 B 
downçtream of Nagymarus 



Content - ~robabilities of ice phenornena occurrence have heen 
assessed by means of mathematic-statistic methods f o r  
-natuxal conditions and f o r  conditions after the G/N Project 
putting into operation. Effects of the Adony pioject 
were also dealt with. 

Evaluation 
Ressarch results may be paxtly used fox CF, since the 
ef fectç of the r iver  pzoject Iron G a t e s  had not been 
corisidered. Additional reseaxch of ice diçcharging 
is necessary, performed in cooperaGion with respective . 
river projects ,  including the Austiian section of the 
G/N Project and the section downstream of Nagymaros 

2-2/11 ' Winter operation of drainage and VIZITEW 
seepage canals in the Danube POka 1966 8 
section Nagymaros-G6nyii and in 
tributary flows 

Content - The study presencs following results on the basis of 
thermal and hydraulic computations, and empiric data: 
a/ IL iç not necessary ta consider freezing up of 

covered drains and wells- 
b/ Temperature of w a t e r  flowing into drains may be 

permanently +I - +Z°C, a temperature so low, t h a t  - 
in contradiction to the opinion of Czechoslovak 
experts - the  development of ice cover on the canal 
cannot be avoided. 

c/ Ice thickness of 30 cm is to be considered, / i ce  
thickness up to SU cm occurs ra ther  raxely./ 

dl Ice cuver decreases watex discharge in çeepage 
canalç, therefore it is neceççary tu increase 
water level in the canal before freezing. 

e /  Groundwater level increasing in w i n t e r  in intra- 
villanes and industrial residential areas cannot 
be allowed, therefore closed seepage canals must  be 
used. 

Evaluation 
Research results may be partly used for CF. 



2 . 4  WATER QUALITY, BIOLOGY, PROTECTION OF NATURE, T E R R I T O R I ~  PLAN 

2.4/1 ~ydrochemical prognosis of 
groundwater gtiality in t he  
Danube riparian zone 

V f h  Bratislava 
Jacko 1965 

content - ~ h e  task is airned at justification and description of qround- 
water quality changes due tu alterations of hyïraulic pa- 
rarneters, or climatic conditions, and some artificial 
factors /e.g.water pollution/. 

kraluat ion 
Research results may be used, after supplementation, for 
CP. IC is proposed to work out  more precise prognosis of 
groundwater qttality within the riparian zone in the area 
of ~ruzov-Dunakiliti reservoir. 

2 . 4 / 2  ~rognosis of water quality changes V h %  Bratislava 
in the nanube as influenced Rothschein An- 
by construction of t h e  G / N  Project toniE 1966 A 

Content - The task is dealing with basic properties, as the Danube 
w a t e r  quality - chernical and biological, with dependence 
of water composition changes upon hydralogic conditions, 
season of the year, etc. The Danube w a t e r  quality is 
chiefly inf luenced by discharging of industrial waçte- 
waters and sewage. Especially unfavourable iç pollution 
with petroleum products. 
After evaluation of the  effect of several reservoirs, as 
well as of the whole system of reservoirs it was stated a 
predorninantly positive influence on water quality. From 
biological point of v i e w  unfavourable effect w a s  inde- 
tified as Dreissensia reproduction and #il films on 
watier level.  
F ina ly  a series of propasal, huw tu provide good w a t e r  
quality a f t e r  the G/N Project construction, is presented. 

Evaluation 
Research results may be used in full extent for CF. 

2 . 4 1 3  Çtudy of the  most suitable SAV Bratislava 
groundwater levels for agri- Bene t in 
cultural pxoduction' 

Content - Research task dealing with suggestion of favourable 
groundwater levels for providing agricultural p l a n t  
production on the territory affected by construction 
of the  G / N  Project. Research results bring data for a choice 
of musl  favourable solutions, of protective measures 
after the G/N Project construction. 

Evaluation 
Research results m a y  be used in full extent for CF 

2 . 4 1 4  Influence of the G/N Project . , S ~ P L S ,  Herda 196 6 B 
on agricultural production 

Content --Meal demarcation-and description of the texritory. 
present'groundwater reqime. 
Gruundwater levels favuttrabie for agricultural production. 

- Suggestion of crop alteration, 
~ e f  ining of areas where worsening or improvement of ground- 
water levels is expected with regard tu agricultural pro- 



duction. 
~ccnornic estimation cf river puwer projectç variants 
with respect to agriculture,  evaluation cf anaual lasses 
in case cf: 
- bypass variant 
- two-step river variant 
- PetrZalka - GabEikovo scherne 
- river-bypass variant 
~inally it iç stated, that utilization of canal netuork, 
ccmplemented by irrigation systems developm~nt, will make .  
possible todecrease the losses in aqricultural production, 
caused by the GJN Project canstruction. 

Evaluation 
~esearch resutls rnay be partly used for CP 

2-4/51 Assessment of agricultural production on areas, occu- 
p i e d  remporary or permanently for the  construction of 
G/N Project, and assessrnent of agricultural production in- 
creasing on areas taken o u t  
f r o m  river f loodplain PPC 1967 B 

Content - Estimation of plant  production on ladns, permanently 
or temporary occupied due to the  G / N  Project  construction. 
Balance of agricultural soi1 losçes according to districts, 
cultures, and character of occupacion on protected terri- 
tcxy and flood plains. 
Assessment of gross plant production on permanently 
and temporary occupied lands. Estimation of plant 
production increasing on lands withdrawn £rom flood 
plains .  Estimation of annual growth increase of forests 
in permanent and temporary occupation and its price 
estimation. 

Evaluation 
Research results m a y  he partly used for CF. 

2 . 4 / 6  Assessrnent of the effect of ~ T ~ P L S  
graundwater level changes on Herda 
agriculture production in 
the area of Nagymaros project 

Content - Detaminat ion of suitable groundwater levels for agrl- 
cultural production. Characteristics ai geologicai and 
hyürogeological conditions, groundwa ter regime , pragnos 1 s 
cf groundwater regime, estimation of t h e  influence cf 
hydropower project: in regions, w h e r e  impxovement; of 
production conditions will occur and deterioration 
of production conditions in agriculture vil1 take 
place. 

Evaluation 
The study may be partly used for CP. 

2 . 4 / 7  Methodolugy of restoration of . , S&LÇ 
soilç, occupied ~empurarily B e l l a  1956 A 
during the construction of 
the G/N Project 

Content - Description of expected land quality deterioration/ 
utilization of land for  construction/ 
Impact of building-up on suil fertility /deteriaration 





s t a t e  cf agrictttural praduction, praposal of planting out, 
economical aspects, 

Evaluation 
The study may be partly used for CP. 

2.4119 Economic evaluation of the V h H  B-gtiavrrica 
effect of the G/N Praject on forest Biskupçk9,Faith 1963 a 
management in the area of Vachov, Vu j tu3 
decreeased groundwater level, Jurko 
considering eventual forest 
irrigation. Preliminary infor- 
mation 

fontent - Problerns and requirementç for solution. 
Demarcation of production areas. 
Present production cunditions in respective regions. 
Production in fu ture  - changed production conditions 
Cornparison of production 
Production on adjacent land belonging to s t a t e  forests 
Increment of Eorest land after  desiccation of a part 
areas eovered with water. 
The Danube hrancheç 
a t i f i c i a l  i r r igat ioncf  poplargrowths /poplarplantationsf 
Estimation of damages caused tu forest management 
Concluding tables of production axe presented, showing 
economic and growth stnicture after the G-N construction. 

Evaluation 
Study may be partly used for CP. 

2 : 4 / l l  Stsidy a£ the river hydrcpower Institute for forest 
project on the Danube management 

Zvolen, Galla 1964 B 

Content - Assessment of cost for exploitation, number of workers, 
housing, machinery, losses f o r  forest management 
due to the G-N Project  construction. Assessment of lusses in 
forest management, caused hy the  G-N construction, had 
heen performed according ta the rnethodology of t he  
Ministry of Agriculture, forest and water management 
/a copy is enclosed in the studyf. Two alternative 

. solutions for saving forest gxowth between the  old Danube 
channel and bypass canal had been worked out: 
a/ construction of dykes for retention of water in 

Danube branches /according ta the requirements cf 
foreçt authuritieçf, 

b/ study of tee Research Institute of Forest Management 
in Bansk5 Stiavnica. 

Evaluation 
The study rnay be partly used f o r  CP. 

2-4/12 Research of groundwater supplies V f h l  Bratislava 1968 3 
of gitnp oçtruv for irrigation 
and other a i m s  

Content - Final report estimatiny present groundwater regime of 
the D a n u b e  Island, taking into account changes, caused 
by artificial interventions in last years /The Mali 
Danube adaptations, construction of closing structure, 
building of Dedinka weir and construction of the second 
water supply resottrce at PodunajskS Biçkupice/. 



Evaluation 
Results may be partly applied for CP. 

2-4/11 Project of the G/N Project: and SAV - CZEÇTC 1965 D 
the  deveiopment cf environment. 
Material £ r o m  a Symposium, held 
on 2 9 . - 3 0 . 4 . 1 9 6 5  in Bratislava 

Content - ~ontxibutions at the Symposium held in 1965 
~aniZoviE: ~ruject of the Danube utilization and pro- 

tection of the nature 
sslelc: Hydrological regime and water qrrality in concerned 

area 
Szolgay: Alternation of hydrological r e g i m e  of the Danube 

in the section Hrugou-PalkoviEovo in case of 
the G-N Proj  e c t  construction 

mtoniE: Water quality in the Danube as influenced by 
the G-N canstructian 

Jacko: Groundwater quality in the Danube Lowland 
Mucha: Implernentation of hygienic principles in planning 

and construction of hydraulic structures. 
RuZiEka: Biological problems in the environmentdemonstrated 
by the envisaged the G - N  construction J 

Sub-reports: Geology, Hydrology, Usbanistic-architectural 
aspects, 

Danuhian forests, Agxicultural issues, Fishery. 
Evaluation 

~aterial rnay be h e l p f u l  for solution of t h e  biotechnical 
project  and CP. 

2-4/14 ~sse s sment  of three variants Ç ~ P Ç ~ O P  B r a  t is - 
of t he  G/N Project with regard tu lava, Fekets  
envirorimenfal and na ture  p r o  - SAV-RuZiEka 1966 B 
tection 

Content - Comparison of three variants of the G-N Project  according to 
following criteria: 
- environmental protection-hydrology 
- effect an agricultural production 
- protection of forests 
- watex quality in f l o w s  
- influence on groundwater regime 
- impact on the  character of the country as a whole and on 

its biological balance 
- possibility to realize some criteria of the  environmental 
biolagy and natural protection. 

~elative compariçon have brcirght fullowing sequence of 
acceptahility or suitability of respective variants: The 
most favourable is the variant with bypass canal. The 
second being the  variant with pro jec t  PetrZalka-Gabëikovo 
LI. The less acceptable -is the variant with t w o  river 
projects IVojka ,  Dunaszeg/. . 

Evaluation 
~ h e  study m a y  be partly uçed for CP; 



2 . 4 1 1 5  Principles of bank line repla t ion  VIZITERV 
at Iaw watez level P6ka 1965 A 

Content - Suggestion for uniform solution of the construction of 
shore line at low water, created due to backwater of 
the G-N project, as  to prevent ~ v e ~ g r ~ t r i n g  of w a t e r  plants 
airing the banks, development of swamps and rnarshes and x e p r o -  
duction u E  masguitoç, and last but nut least protection 
against surfs on - bank sections af . intravilanes 
- bank section outside of intravilanes 
- bank section of recreation areas. 

Evaluation 
Research results may be used in full exteat for CP. No 
addition1 investigation is necessary* 

2 - 4 / 1 6  Groundwater level regulation VITUKI 
in the  area of old  charnel Csoma 1966 B 

Content - The study defines the  developrnent of groundwaters of 
Sziqotkoz and of flood plain Jduring ~rowing season/, 
as influenced by diversion cf 190 m ' f s  of water  £ r o m  
the Dunakiliti reçervoix i n t o  the ahandonned channel, 
as well as hy non-permanet water motion due to of operation 
hydropower plant GabEikovo and Nagymaros. 
Alternative solutions of groundwater level regulation 
in the floùdplain of t he  right old  chamel bank had 
heen dealt with- 

Evaluation 
Research results may be partly used for CP. Further 
investigation is nut necessary. 



2.5/1 groundwater regime on the V h H  Bratislava 
Zitni ostruv Lehk?, Gyalokay 1 9 6 4  A 

Content - Final report asçessing current groundwater regime in 
the Zitnjt ostrov as basis for designirq the G / N  Praject- 

~valuation 
Research results may be used in full extent for CP. 

2 . 5 3 2  Prognoçis of *rater level VUVfI ~ r n o  
stages on the Zitni ostxov HSlek 1466 C 
af te r  the construction of the 
bypass canal of the G f K  Project 

Content - Data for estimation of the impact of the G/N Project  
construction on agriculture in the cencerned area. 
prognoçis was developed using the network ana lyze r  
RU and by means O£ network çystems in three alternatives, 
açsurnirrg vaxiouç boundary conditions. Research results 
have shown, t ha t  if the preçent sîruation w a s  ta be 
preserved, the  draingae system had tu be suitably m ~ d i  f ied . 

Evaluation 
After completion, the research results may be used for 
CP. Rirther mode1 study is required, considering a l s o  
seepages from the canal bottom. ' 

2.552 Groundwater regirne in the  area c ~ ~ - ~ r a l o c h v i ~  
of the G/N Project VflvR-~yalokay 

V 6 V  8reo 
HSlek, C i z t i n  

Praha 
Za j icek 1958 9 

Content - Hydrolngic, geolagic, and hydrogeolagic canditîans. 
Theory of nonstationary flow of groundwater. 
Theoxy O£ experimental solution of nonstatiunary flou 
of groundwater. 
Used instruments and description of applied experirnenta? 
technique. 
Verification experiments. 
Application cf theory i n  çolving problems of groundwater 
flow in the Danube Iuwland and on the  Eitni ostxov. 
Hydr~lagical methods. 
Bibliography - 

Evaluation 
Study may be partly used for CP. 

2 . 5 J 4  1966 Replations for propusal &UT BaZant 1966 3 
of maaswes againçt the effects 
of seepage from.reservoirs and 
river charnels in the cornec- 
tion with the G/N construction- 

Content - Guidelines ensuing from theoreticai solution of f i l t r a -  
tion stability of the subsoil along protection dykes. c r  
reservoix dams, f r c m  hydraulical and geomechanic point 3f 
view . 
Basis for  hydraulic solution was the computation of 
nunstrationary gromdwatsr flow, making possible sclu~l=rn 

l 
1 



of the flow gradients, the course cf pressure lina and 
seepage volume. 
Results of analyses show the causes of filtration stabi-  
lity disturbance, 

Evaluation 
Research results may be partly used fox CP. 

2.5/5 Knowledge obtained £ r o m  the S V ~ T  Bratislava 
study of rasearch reports con- Peter 1963 3 
cerning piping and reconstruc- 
tion of the Danube dykes 

Content - Estimation of results of piping studies and t h e i r  a p p l i -  
cation in reconstruction of the Danube dykes. The most 
important çtudies are: 
I G H P  Bratislava: Viçual recording of piping 
v6m Brno: ~nvescigatian of colmatation of Hruguv reservoir 
~avllEek: Dam for the upper and lower reservoir 
WIS Bratislava: On filtration stability of cohesive 
and incohesive soils. 

Evaluation 
Research results m a y  be partly used for CP. 

2.5/6 System of river puwer  projects SVST B r a t i s l a v a  
on t he  Danube-two experimental Peter,  Urban 
sections of dykes Hulla 1966 D 

Content - Proposa1 of monitoring equiprnent_for two experimental 
reçervoir sections /lst at Medvedovo, 2nd at surany/, 
each 4 0 4  m long. Expriments performed on those sections 
should have verified the function of rneasures against 
pipirig . 

Evaluat ion 
Research results rnay be used as  subsidiary material. 

2.5/7 Investment taçk of the Kurigarian- VIZITERV 
Czechaslovak çystern of hydra- Galli 19 6 6 E 
power projects on t h e  Danube 
Calculation of seepage below 
the dykes. Collection of formulas 

Content i Collection of formulas, describing the rnethods of cal- 
culalion, worked out by the author, using the formulas of 
Benett-Kamensky. D a c h l e r  and Forcheimer. 

Evaluation 
For calculation a£ seepage below the dykes Galli ' s method for 
cornparison with t he  proposal,- which will he submitted by t h e  
Czechuslovak par t i  rnay be used, besides other  well known 
methods / ~ o v & c s ,  Juhssz, etc. / 
Results may be partly used for CP. 

2 . 5 / 8  Expert's accuunt un the efficien- VITIXI 
cy cf Larsen çheet pile driven Varr6k 1459 A 
at the upstream tue of the flood- 
protection dyke-in case of stra- 
tified subsoil 

Content' - Expert's account based on the hyckaulic mode1 study of 
amairnt and distribution cf infiltrated w a t é r  on the  



downstream face of dykes at 100 m thick penneable sub- 
soil, without sheet p i l e  and with sheet pile down to the 
depth of 16.6, 33,3 and 5 0 , O  m. 
Results ohtained by measurementç on mode1 are compared 
with computations of Kuvgcs, which correspond fully 
to the  requirementç of practice. 

Evaluation 
Expert's account may be used for con t ro l  of the method 
of seepage camputation below dykes. 

z.fJ9 Hydrological research required V I  ZITERV 
for the construction of G/N Pruject Molnar 
Outlet of seepage canal in to  t he  Gantin4 1965 A 
Sziggti Duna 

Content - Study of the need and method of water level regulation 
in seepage canal on the downstream face of the dam of 
Hrugov-Dunakiliti reservoir. Three alternatives are 
dealt with: 

- water level is nat  regulated 
- bridge openings in the floodplain will be closed, 

and a gate will be inçtalled in one opening 
- seepage canal will m o u t h  through a gate into the 

dead branch 
The study recommends to perform the  measures for water 

l eve l  regulation oniy after 2-3 years of operation, if it will be 
necessary. 

2.5110 Study of gro~ndwater regime in V 6 J  Bratislava 
the area of Zitni ostrov , Duba . S upek 
lower VSh,and Nitra rivers, VITWKI, m e 1 1  1959 B 
and forecasting of its changes due 
to the construction of hydropower 
proj ec t  Nagymaros . Preliminary 
orientation resufts 

Content - Present groundwater regime in t he  territory confined 
by the Danube and rnunicipalities: PaLkovi5ovo - nunajçka 
Streda - ~omagikovo - gurany - Nov6 Zgrnky - Huxbanovo - 
Marcelova - zitavska Tofi. 
- Hydrologie description 
- Data un evaluations of the territory 
- Present groundwater regime: 
1. N a t e r  table  contoures and main directions of 

groundwater flow 
2 .  Groundwater level depths below the terrain 
3 .  Definition of regions with prevailing influence of 

r ivers  and precipitation on groundwater regime. 
4 .  Analysis of groundwater level /1953-1957/ 
5. Hydrological cross-sections with characteristic 

qroundwater levels. 
6 .  Characteristic features of time course of groundwater 

stages in the  area with prevailing -effect of rivers 
and precipitation. - 

Evaluation 
Research results may be partly used for CP. 



2.6 P E A K  O P E R A T I O N  

2.6/1 nydraulic regime of canal hydropower V i h  Bratislava 
plant at frequency regulation Gabriel, Taus 

Sikora 1966 A 

Content - Result~ of rneasurements executed un the r iver  power 
project Madunice were extrapolated for the GahEfkovo proj ect . 
Investigation-showed that it wuuid be possible tu use diversion 
hydropower plant Gabriikovu fur frequency reguiation in the . 
required extent and delivered output .  R ~ s u ~ ~ s  of the solution 
with actual' data on waves heights , occurring during regulat ion 
opexation /about 2 0 - 4 0  cm/ showed, t ha t  the waves would not be 
dangerous with regard to navigation and with respect to slope 
stability, namely of tailwater canal. Thus frequency regulation 
is admissible with regard to safety and navigation. 

Evaluation 
Research rgsults rnay be used in full extant for  CF. 

2 . 6 / 2  Support of the  G/N Project con- HDP Bratislava 
struction and operation Jeiek 1966 A 

Content - The taçk dealt with t he  couperation of the hydropuwex 
plant GabEikovo and hydropower plant Bratislava - Wolfsthal, 
and cocperation of the  hydropower plant GabEZkovo with 
t he  hydropower plant Nagymaxos at peak operation. 

Evaluation 
~esearch results may be used in full extent for CP. 

2 . 5 / 3  Hydraulic calculations of peak HDP Bratislava 
operation. Material for consul- JeZek 1965 B 
tation 

Content - The study summarizes results of hydraulic calculations 
of non-uniform water flow in bypass canal and applies 
them for consideration of different duration of r ise times until 
the full power plant output is reached 
- the canal çhape inffuenceç on wave motion in the headwater 
canal 

- velocities in headwater and tailwater canal 
- che effect of emergency events 

frequency regulation 
- cooperation of the hydropower plants GabElkovo and 
Nagymaros 

Evaluation 
The results rnay be partly used for CF: 

2 . 6 / 4  Hydrauiic calculations cf wave HDP Bratislava 1966 R . 
motion at peak operation of G/N 
Project .  Investigated for the 
bypass scheme wolfsthal-Bratislava- 
GabEikovo-Nagymaros 

Content 
On the basis of results cf computations of non-permanent flow 
the computations of power pxcductiun w e r e  m o r e  precise, t h e  
in tensi ty :  cf wave phenornena in diversion canal was eçtirnated 
and flow velocities in respective canal sections and in the  
reservoir w e r e  def ined. 

Evaluation 
Research results rnay be used in full extent for CP. 



2 .  6/5 Examination of justification of HDP Bratislava 
requirements of the CZ electxifi- WraSko 1966 A 
catian system concerning the rise 
time transductance with regard to 
eventuai increasing of investment 
and operation casts 

Content 
The rise times and zun downs were examined f o r  t he  approach 
canal after 5 ,  10, 20, 30 and 60 min. in four characteristic 
profiles according to Eollowing criteria: 
- velocity and extent of water level drcp 
- longitudinal water surface xlopes 
- cross-sectional flow velocities 
- changes of flow velocity 
For the outlet canal computation of values were carried out  
only for rise time over 5 and 30 min. T H e  results 
demonstrated, that the investigated rise times to maximum 
output  and run doms do n o t  cause a dangerous hydraulic reqime 
in t he  headwater canal of the hydropower plant GabEikavo with 
respect tu navigation and project structures. 

Evaluation 
Research results m a y  be used in full extent f o r  CP. 

2 . 5 / 6  Evaluation of experirnental peak VIZITERV 
operation at Tiszaluk hydropower Worvath 1461 B 
project with regard tu channel 
stability. Year 1960 

Content - Evaluation of experimental results obtained on the  
hydropower project Tiszalok with regard to wave surfing in 
the upper and lower reservoir during peak operation. 
Results of experiments of 1960 are not reliable due tu 
inadeqtteate inçtrumentatiun and few measurements. H o w e v e r ,  
the  study brings some useful  information on experience 
gained during experiments. 

Evaluation 
~esearch results may be partly used for CP. . 

2.517 Çtudy of the course of discharge VITUKI  
wave caused by peak operation Csorna 1964 A 
/Partial Report/ 

Content - Calculations using the Archangelsky rnethod, include 
the first part  of calculation £rom the river section 
GabEikovo-Nagymaros. They dealt  with: water stages,  
discharges, and velocity chanqes. 

Evaluation 
The computation principle is also nowaday correct, 
in those days it was applied for compaxison of cornpu- 
tations according to hizanov. 
Research results m a y  be used in full extent for CP. 

2.6 1 8  Channel development as in£ luenked VITUKI 
by peak operation Csarna 1965 A 

Content - Following issues had been d e a l t  with: 
a/ intensity of water stages chages during peak operation 
b/ velocity changes during peak operation 
c /  effect of peak operation on channel developrnent 



Evaluatian 
Kesearch results may be usad in full extent £or CP. 

2.6/9 Water levelç ,  discharges, veloci- VITUKI 
ty variations. Calculations accor- csorna 1965 A 
ding to equations of non-permanent 
water motion 

Content - The study includes water-level curves, discharge rating . 
curves, and curves of velocity variations, computed for 
the Danube section Nagymaxos - GabEikovo under non-per- 
manent peak operation. The çimplified method of Ing. 
mzanciv is dealt with as well a s  modification of Dr. Kozak 
and the program of computerized system O£ computation, 
elaborated on t h e  basis of these arrangement. 
The p r inc ip l e  of Dr. Kozâk's method - VITUKI - is con- 
sideration of the effects  of branch discharges and of 
the floadplain. Neglecting these effects rnay cause 
considerable inaccuracies in computations. 

Evaluation 
Research raçults rnay be used in full extent for fp. 

2-6/10 Calculation of discharge and velo- V I ~ I  
city variations at water level C S O ~ ~  1965 A 
decreasing by means of equations 
of non-permanent flow 

Content - The water level stage in the reservoir Dunakiliti has k e n  
determinéd at a discharge of 1000 rn7/s, and a!: 4 - 5 hour 
peak operation of the GabEikovo project. By means of the 
computation t h e  operation, lasting 5 hours, between rkm 
1858,864 - 1880,005 has been examined and curves z /'', 
Q/=/, v I c /  are presented. 
Ccmputationç w e r e  performed on ELLSOT 803 B cornputer 

Evaluation 
Research results may be used in full e x t e n t  for CF. 

2.6/11 Calculation of water levels and VITUKI 
velocity variations in tributaries Cçoma 1965 c 
according to equations of non-perma- 
nent watar motion 

Content - For lower reaches of trihutaxy streams t he  presented 
puantities -were computed in dependence upon time, £ r o m  
the beginning of peak operation over 24 hours. 

Evalutation 
Computation method and advantages of its application 
are described in the Study No.i3.08.03,02.ol - I J l b -  
1365, which is applicable also currently, while making 
more precise the input data. Reçearch results rnay be used 
after supplementation. 

2-6/12 Study of non-stationary movement CSAV - ~uzanov 
in xeservoirs and canals of the VITlTKI - Kozak 1966 A 
G/N Project 

Content - The task was sulved by Dr. Puzariov on the hasis of a prcgrarn 
develcped for cornputer Elliot 503 using the method of 
characteristics in orthogonal system of fixed nodal points 



and considering the variable-distance of profiles and 
large variations of retention capacities of lateral tri- 
butaries in their emptying sections. 

m a  lua t ion 
Both parties unified their results. In case an important 
channel shape training wuuld occur, the computatiorr is 
to be repea ted .  Research reçultç may be uçed in full 
extent for CP. 

2-6/13 Study of the course of wave motion VIT~KT 
for the investmexit t a ç k  G J N  eroject Nagy 1956 A 

- Content - The srudy deals with estimation of wave dimensions, caused 
by various factors in upper and lower reservoirs of Nagy-  
maros and Hrusov, and in the headwater canal. waves are caused 
by wind, navigation, and hydropower plant operation: i . e .  
abrupt turbine closing, frequency regulation, quick  opening 
of stop loqs, filling of navigation locks.  
Probabilitity of occurrence of respective types of waves w e r e  
çtudies and their possible unified action. 

Evaluation 
Research results may be used in full extent  for CP. 



2.7 RIVER ADApTATION 

2.7/1 - Basic laboratory study of growth V h I  
resistance Vincent 1972 B 

Content - Tree growth resistance had been investigated in a flume 
with variable çlope. 
Variations of spaces and stem thickness of txeeç were 
studied for 3 variants of g r o w t h  lay out. 
Research results have significant application in practice: 

Evaluation 
Results may be partly used f o r  CF. 

2.7/S - Study of establishment and cultiva- v6v 
tion of hydraulically advantageous Cifra 1973 B 
growth within the land band between 
dykes of the Danube 

Content - Study dealing with the forest management problems connected 
with space layout of forest growth within the Danube flood 
plain. As to increase the  capacity of the Danube floodplain 
it is necessary tu cultivate forests in distances larger 
than 6 m, and tu propuse technology fur undergrowth removal . 
The study showed, t h a t  the Euroamerican poplar is the 
moçt suitabla type fox these conditions. For permanent 
undergrowth removal on large areas the  rolling chisel 
was proved as suitable in pilot-plant operation. 

Evalua tion 
Research results rnay be parrly used for CP. IL #as suggested 
tu further verify in pilot-plant conditions the efficiency 
of rolling chisels for undergrowth remuval in floodplain. 

2.7/3 Study of charnel mudifications VlTUKI 
due to peak operation according to Csoma 1965 D 
calculations in the theme 3.5.13 

Content - Study of channel development due tu different bcundaxy 
conditions. 

Evaluation 
The study was used as basis for an investrnent t a s k .  For 
preparation of contractual project it would be necessary 
to execute neu computations. 
Results may be used as auxiliary material for CP. 

2 . 7 1 4  Study of regulation work connected VI?uKI 
with the G/N Project construction Csuma 1966 D 
and assessrnent of costs for the 
bypass variant 

Content - Required regulation works and investment costs in the 
connection w i t h  the G/N project construction 

Evaluation 
~eçearch reçluts may be helpful for CF, however the respective 
coçt are to be calculated again 



2 . 7 / 5  Elaboration of principles for che VITUK 1 
regulation flow in the section Bratis-Csoma 1966 A 
lava-Budapest 

Content - Direction for un i fom designing of river adaptation. 
Evaluation 

~esearch results may be used in full ex ten t  for CP. 

S.7/6 Influence af t he  G J M  Project and its VITUKI 
operation on the outlet section nohnalik 1965 A 
of the Ipel river 

Content - Study of chamel development due to N a g y n I a r O s  backwater, 
and GabEfkavo peak operation, in t he  outlet section of 
t h e  I p e l  river. 

Evaluation 
Research results may be used in f u l l  extent for cp. 

2.7/? E f f e c t s  of backwater and peak ope- VTTUKI. 
ration in the excavated charnel  Dohna 1 i k 
development in t he  outlet section 
of the Mosoni branch 

Content  - Alteration in channel developing i n  t h e  outlet section 
of the Mosoni branch have been dealt w i t h  in details 
and it was s ta ted ,  that river  bank protection was to be 
provided on a length of about 19 km. 

Evaluation 
Research results m a y  be nsed in full ex ten t  for CF.  



2 .  8 DISTRIBUTION OF DISCHARGES WATER BALANCE 

2 . 8 / 1  Preparalary study for the investment VIZITERV 
task "Water balance for the average Bla1 '16,  Papp 1963 
year 1938, dry year 1934 and w e t  year 
1910" 

Content - On the basis of methods agreed with VIZITERV and RVR 
5.-7.IV.1966, and basic data £rom 17.V.1966, t he  study 
presents water blance according to decades for  
representative average year  1938, dry year 1934 and 
w e t  year 1910. Watex balance includes actual discharges 
in those years, and for 1980 planned and expected w a t e r  
demands. Finally it presents discharges according to 
decadeç, which çhould be passed through the Dunakiliti 
projects, and discharges utilizahle in the projects 
GabEikovo and Nagymaxos 

Evaluation 
Study results m a y  be partly used f o r  CP. For the 
years 1985 or 1990, i t s  verification with regard to new 
envisaged intentions and plans rnay be desirable . 



2.9 GEOLOGY, SEISMICITY 

2.9/1 Tectonic research in the area of G U D ~  
w a t e r  project an the Danube Jan~Eekicol- 1967 A 

Content - Reçults of rectonic çurvey in the area O£ the G I N  Project in 
the section Bratislava - Stfirova . The sttrvey was f ccused on 
identification of structuxal-tectonic units in pre-qua- 
ternary formations. 

Evaluation 
Research results may be used in full extent fox CP. 

2 . 9 / 2  Study of earth dams stability VIZITERV 
with regard tu seismicity Juhasz, Mat6 1966 A 

Content - The seismic zones and MCÇ, agreed duxing joint negotia- 
tion of CZ and Hungarian geophysicists and geologists, 
were considered /Bratislava, N o v . 2 2 . - 2 5 . 1 9 6 5 / .  Computa- 
Lion procedures £or: determination O£ s e l s m i c  load, 
shearing force, safeguarding the dam against shearing 
failure, assessrnent cf shearinq, assessrnent of slopes sta- 
bility, were suggeçted. 

Evaluation 
Research results rnay be used in full extent fur CF. 

2.9/3 Survey of the structure .of the VIZITERV 
Danube Island /Kisalfold/ volgyes i 1966 D 

Content  - Data an tectunic çurrreys of wells, carried o u t  on t h e  
Hungarian side by Ju ly  1966. Endeavour to define sites 
of tectonic faults, taking into consideration also 
r e s u l t s  of geaphysical measurementç in this territory. 

Evaluation 
Based on later performed well surveys it is necessary 
to overwork the conclusions, Results may be he lp fu l  f o r  
CP . 

2 . 9 / 4  Systern of t he  Danube river paner VI ZITERV 
projects Vojka-Dunaszeg-NagparasI Volgyesi 1568 D 
cornpetitive alternative 
Engineering-geologicai report I 

Content - Results of surveys performed earlier'for other purposes. 
/for designing of two-stage alternative, dismissed in the  
mean tirne/. Data were arxanged and evaluated according to 
n e w  xequirernentç, data of some new deep wellç were appl red . 

I 
Attention is focusad on the tectonics of Riçalfold and 
gitni ostrov, on data on the change of t he  Danube riier 
flow, of characteristic propertieç O£ sail cover, and 
on several horizonts of one well. There is an attempt to 
confine the stage of permeability in the d o m  direction 
within the Danube grave1 complex on the basis of tectonic 
structure. . 

Evaluation 

1 
Surnmation of sumey of wells of bath parties in one report. 
m a y  be Pielpful for CP. I 



2.10 E M E R G E T I C S ,  I N F O R M A T I O N  
T E C H N I Q U E  

C O M P U T A T I O N  
T E C H N I Q U E  

2.10/1 Cooperation of hydroel.power plant HYDROPROJEKT 
Wolfsthal-Bratislava and hydroel. JeZek 1966 B 
power plant Gab5ikovo 

Content - Passibilities and advantages of hydraulic couperation 
of the hyüropower project Wulfçthal-Bratislava with 
the hydropower project  GabEikovo on the basis of cornpu- 
tation of non-stationary flow at peak operation of both 
systems . 

Evaluation 
~esearch results may be partly used for  CP. 

2.10/2 Caoperation of hydroel-pawer plant KYDRUPROJEKT 
~abCfkovoandhydruei.puwerplant JeZek 1966 B 
Nagymaros 

Content - Possibilities and advantages of hydraulic cooperation 
of the hydropower pro jec t  GabCikovo with the hydropower 
project  Nagymaros un the basis of computation of non- 
çtationary flow at peak operation a£ borh hydropawer 
plants 

Evaluation 
Plants reçearch results may be parcly used for CP. 

2.10/3 Study of the conception of o p t i -  EGU Bratislava 
mization and automation of control E l b e r t  1965 C 
of a group cf aggregates of the 
hydropower plant, wurking for two 
electrification systems. Study 

Content - Çtudy is dealing with the optimum operation of groups 
of aggregates, operating into one and two electrification 
systems, with increasing of efficiency and production 
of power, of operation reliability, with remote control 
of hydropower plant at simultaneous decreasing of ope- 
rators - personnel. 
conditions of optimum operation and ensuing requirements 
for  autamatic operation u n i t .  

Evaluation 
Kesearch results my be used, after completion, for CP. 
The study should be updated by actual data on agreed 
output  transmission of the hydropower plant GabEikovo into 
the Czechoslovak and Hungarian electrification system. 

2.10f4 Study of principles of optimum EGB "Bratislava 
programming O£ outputs of hydro- Ikrriato 1955 f 
p o w e r  plant wurking fur t w o  
electrification systems. Study 

. . 

Content - Criterion of the optimum determination of technical- 
economicalcharacteristics of ahydropowerplant, principles 
for the choice of lirniting condition and the amonnt of 
pruduced power  with regard tu optimization. ~ethods, pro- 
grams and computations, and several cases of computation 
of optimum out puts of hydrupower plant, operating fur 



t w o  electroenergetic systems. 
~valuation 

A f t e r  updating the results may be used for CP. 

2.10/5 Cannection of hydrupower plants EGU Brno, ~ a s a k  1965 D 
on t he  Danube intu-the electrifi- Koz~k,Viktorinov~ 
cation systems in CSSR and Hungary 

Content - Solution of the basic scheme of the hydropower plan t  
GabEikovo according to the requirments of the CZ and 
Hirngarian electrification systems. fonnection into a 
commun 220 kV switching station was worked out. /mu 
transmission lines were designed on the  CS s ide  - 22OkV 
to Podunajskg Biskupice and one to Sala, and t w o  trans- 
mission lines 2 2 0  kV on the Hungarian side to Gyor, and 
one as reserve/ . The study is based on tèchnical-economical 
evaluation and drawing documentation on division of active 
output in both systems at various operation conditions 
of the hydropower plant. 

Evaluation 
According tu Protocof from the workshop of experts from 
Hungcry and Czechoslovakia, held on Octuber 2 . - 4 .  1973 in 
Piegtany an agreement was reached on n e w  connection of t h e  
hydropower plant GabEikovo, designed with reagrd to n e w  re- 
Tests  of CZ and Hungarian electrification systems: 
400 kV switching station. I l 0  kV switching station on 
t he  CZ side and 120 k V  switching station on Hunqarian 
side. 
The study may be helpful for warking out CP. 

2.10/6 Study on connection of hydropower E G ~  Praha 
plants on t he  CzeChoslovak-Hunga- Vitek,Josefus 1966 C 
r i a n  Danube section into the system 
of automatic frequency control and 
power transfer rontrof 

Content - Connection of t he  hydropower plant GahEikavo into the  
automatic regulation of transmitted power frequency with 
estimation of t he  magnitude of regulation zone, load va- 
ration, e t c .  Evaluation of efficiency of regulalion 
output is a l s o  presented. 

Eva lua t ion 
After completion it may be used for CF. Updating wuuld 
be alsu required. 

2.10/7 Study of optimum utilizalion of V6E Bratislava 
hydropower plant outputs, working Grigel 1966 C 
for 2 electrification systems 

Content - Conception concernirig optirnization and automation of 
canrrol O£ the gruup of turbines of the hydrapower 
plan t ,  operating intu two electroenergetic systems. 
supplemental parts Lo the goxup regulation of the act ive  
output according to various regulation parameters. 

Evaluation 
After completion the results may be used for CP. The task 
should have been dealt  with agairig with regard tu actual 
parameters a£ the hydropcwer plants GabEikovo and Nagymaros . 



2.1#/8 Ccrinection of the G I N  Project into ERÜTERV 
the electrification systems of both Bajzane 1966 C 
cauntries 

Content - The study proceeds from the conditions of electrification 
systems of two countrieç and specifies the energy level 
of corinection to hydropawer plants GabEikovo and Nagy- 
rnaroç, nurrJ3er and cross-section of long-distance trans- 
mission lines into the networks of both couritries, and also 
the situation in connection of regional networks. 
The connection of 2 2 0  kV, Or 400  kV hydropower plant Gab- 
Eikovo is dealt w i t h  in d e t a i l ,  and only partly t he  connec- 
tion of the hydropower plann should be realized by long- 
distance transmission l i n e s  to hydropower plant GabEikovo 2+3 
ks 220 kV and tu Nagymaros l+I ks 120, or Il# kV. 

Evaluation 
The study is na more topical at preçent, however çome 
of the  conclusions are still valid, and may be used for CP. 

2.10/9 Design of the  scheme of comection EROTERV 
of hydropower plants into the joint Sarkozy 1966 D 
system of hydropower pxcjects on 
the Danube 

Content - The study dealt with the  scheme of electric connection 
of the  hydropower plant Nagymaros, including some basic 
layout issues. The hydropower plant is comected ot two 
voltage systems. In addition to the proposal to connect 
10 direct-current hydroalternators 15 MVA also supplyinq 
~ i t h  electric power of çame auxiliary process units and 
applianceç was considered. 

Evaluation 
The final standpoint will be decided after decisions of 
che comection to the network. Results may be helpful 
for working out the CP. 

2.10/10 Energetics - data for  t h e  G / N  HYDROPRUJECT 
pro j ec t  DaniZoviC 

VIZLTERV-Fehgr 1967 D 

Content - Energetic data an coopeation of the system of hydropower 
projects at continous and peak operation with given 

, accumulation, on t he  basis of guarantee curves of the study 
on non-permanet w a t e r  flow, agreed balance f o r  wet, dry, 
and average year, and other limitations. 

Evaluation 
Data may be he lp fu l  for  working out of CP. 

2.10/11 Investment task for telecommuni- POT1 
cation of the G / N  Project (1-version) 

Content - Based on genexal thxough survey of al1 issues connected 
with communication technique of the  Project, a more detailed 
solution of these problems un the Hungarian territory had 
been designed, as for instance, telephune, teleprinter, 
rernote signalling, radarandiridustrialTV, in the comection 
with navigation, as well telephone comection between other  
stnictures . 

Evaluation 
The study rnay be paxtly used for  CP, while considering 
changes, which occurred in the past years .  



2.11 N A , V f  G A B L E  W A T E R W A Y  

2.11/1 - Surnmary and evaluation of materials HYROPROJEKT 
f r o m  international navigation con- gebele 1966 B 
greççeç 

Content - Çome materials £ r o m  the XVII - XX Navigation Congresses 
are summarized, applîcahle either directly, or indirectly 
for the G / N  Project .  

Evaluation 
Results may be partly used for the CP 

2.11/2 - Effect of wind on navigation HYDROPROJEKT 
gehele 1966 B 

Content - ~ ~ t i m a t l ~ n  of wind effects on navigation from t w o  points- 
of v i e w :  
a/  by the  pressure on emerged parts of vessels /parts of 

vessels above -the water level/ 
b/ by influencing water level /surface - wave formation! 
Techical characteristics of the reservoir and bypass 
canal are described. intensity and duratiun of winds. ~t 
is stated, t h a t  w a v e s  caused by wind lasting one hour, 
with frequency once in a year ,  do not reach the value 
of design waves. 

Evaluation 
~esults rnay be partly used for  CP. 

2.11j3 Proposa1 of assessrnent of the RVT SW 
effect of G/N Pxoject and of respec-LiÇka 
tive projects on improvement of 
navigable waterway and navigation 
conditions 

Content - Cornputalion rnethods - applied literature 
Deçcription of navigable sections 
Costs required for maintenance and deepening of navigable 
waterway 
F l o w  velocity 
Navigation depths 
Downbound and upbound cargoes 
Characteristics of the vesse1 park 
Length of navigable season 
Contribution a£ the cornplex Danube develuprnent fur 
navigation 
Contr ibut ionof theG/NProjec t tc i rnprovemant :  of navigation 
conditions - distribution of custs 
Proposal of additional works for methodology completion 
Contribution of respective projects £rom improvement 
of navigation locks. 
In independent supplement of the suggestion of methodology, 
an example of ccmputation according tu propoçed methodology 
is pxesented. 

Evaluation 
The study will be used as bases for.-dealing with problernç 
concerning navigation and the results may be used in full 
extent for the CP; 



2.11/4 Issues connected with navigation VIZITERV-Nagy 
in the area of Nagymaros Horvath,Zemplényi 1965 B 

Content - D a t a  on existing and expected types of vessels and t o w -  
boals during the period of construction. Analysis of con- 
ditions during t he  construction and after putting the G / N  
Project  into operation, The study relates tu t he  divided 
hydroelectric power plant. 

Evaluation 
The disposition arrangement of the  hydrupower projecc 
had been changed in the investment task. With regard to 
it, the part of study concerning flow conditions, can- 
not be used for CP. The section "Problems of enegetics 
involved in navigation", and the data on types of vessels 
and tow-boats may be used for CF- 

S,11/5 - Investigation of navigation con- VTZXTERV 
ditions on the  Danube sectian in- R5cz 
fluenced by the construction of the  
G / N  Project, special attention being 
payed on peak aperation 

Content - O n  t he  baçis of studies performed by VIZITERV and KDP, 
the expected impacts-of construction and operacion of 
the G/N Project on navigation are çurnrnarized in t h e  
comection w i r h  
- navigable waterway 
- flow rate 
- ice phenomena 
- peak opexation. 

Evaluation 
Research results may be used in full extent for CP. 

2.11/6 Comparative study of dimensions V I  ZITERV 
of navigation l o c k s  Nagy 1968 D 

Content - Cornparison of t h e  capacity and efficiency of navigation 
locks of the  G/N Prcject in the  section Nagymaros - 
Bratislava: 

2 x 34  x 2 6 0  rn 
3 4  x 260 + 3 4  x 190 rn 

2 x 260 + 2 4  x 230 + 12 x 100 m 
Evaluat ion 

Final dimensions of navigation l o c k s  are defined by t h e  
investment task of 1973. Results of the study may be 
helpful for the methodology of othex çtudies. 

2.11/7 Examination of the proposal of a VIZITERV 
substitute navigable waterway Kiss 1966 A 
through the Bagomerskp branch 

Content - Examination and survey of structures, concerning t h e  
substitute navigable waterway throuqh the abandcinned 
charnel, considering the technical and sconamic 
aspect S.  

Evaluation 
~esults &y be used in full extent f o r  CP. 



2.11/8 Substantiation of the substitute VI2 ITERV 
navigable waterway through the  Hankovszkyné 1966 
abandonned chamel 

Content - Examination cf the need of providing a substitute 
navigable waterway. O n  the  baçis of results, i ts reali- 
zation is not recornrnended. 

Evaluation 
Results of the study may be used in full extent f o r  the CP. 



2.12 MAINTENANCE AND OPERATION 

2.12/1 Proposa1 of principles of mainten- HDP, zfirek 2966 B 
nace and general repairs of 
energetic facilitieç of the 
G/N Project 

Content - Assessrnent of the expected demand of woxkshops, their 
equipment, required for repair and maintenance of ener- 
get i c  facilities at respective structures of the  G / N  Project. 
Estimation of manpower. In case of GabEikovo and Nagymarus 
projects independent workshops for maintenace and reapairs 
are  envisaged. Large repairs for t h e  ~rtrSuv-Dunaki l i t i  
projectç are considered tu be prcvided in the GabEZkavo 
workshops, 

Evaiuation 
Research resutls may be partly used for CP. 

2.12/2 Investrnent taçk of 1967. Materials HDP, Liozin 1967 D 
elaborated by the CZ side. 
Equipment and operation cf the 
G / N  Project 

Content - Specification of equipment for the operation of G/N Project ,  
as for instance inspection motor boats, diver equiprnents, 
equipment of warkshops, ice-breakers, hydraulic suetion 
dredge, helicopter, e t c .  for the projects 
- HruSov-Dunakiliti 
- GabCikovo 
- Nagymaroç 

Evaluation 
Project  may be helpful for CP. 

2.12/3 Investmeat taçk of 1967- Materials HDP, Cgnik 1967 D 
elaborated by CZ party. ~uusing 
construction Gahfikuvo-Nagymaros 

Content - It is necessary to construct permanent housing for the 
employees of ~ h e  operation of the G/N Project ,  and for 

maint ence 
of dykes and other watermanagement facilities, on CZ and 
Hungarian territory, accurdinq tu principles agreed between 
both countrieç . 
The extent of housing construction waç çpecified with 
regard tc the demands of energericç, navigation, weir 
operation, operation and maintenace of dykes, pumping 
stations and requirements of t he  joint CZ-Hungarian Corn- 
mission for construction and operation. 
About 2 6 8  dwellings are assumed on the Czechoslovakterrilory, 
and 199 d w e l l i r r g s  un the Hungarian territury, in the 
fom of settlements and scattered houingç. 

Evaluation 
P r u j e c t  rnay be helpful for CP. 



2.12/4 Proposai o fpr inc iples  formainte- EROTEKV, ~ i s s -  1966 D 
nance and general repairs of struc- 
tures and facilities of the G / N  
P r 0  j ect 

Content - Bequirements and possibilities of repair and maintenace 
at t h e  G/N Project according Lu the bypass variant have 
been dealt with. For the study purpose Kaplan turbines were 
used at Nagymaros project. According to results obtained . 
it is advantageous to perfom small repairs within the 
hydropower plants, and larger ones at the producer. 
Research results presented in this study cannot be con- 
sidered as final. 

Evaluation 
Research results may be he lpfu l  for CF. 



2.13/1 Prefabricatiun and specification VÛIS Bratislava 
of the G/N structures Bxno - 1966 B 

Content - Pevelopment designs of navigation locks ,  design of 
prefabrication and prestxessing 
c~nstructicnal arrangement of ship guiding beams of 
navigation locks  approaches 
sealing of mounting and expansion joints 
Tests of anchurage into the subsoil /bedrock,/ 
study of progressive prestressing technology 
~equirement, methods and extent of control and research 
measuxements on the G/N Project structures 
~conomic evaluation 

Evaluation 
~esearch resultç may be par t ly  used fo r  CP, 

2 . 1 3 J 2  ~refabrication and specificaticn HYDROSTAV Bratislava 
of concrete structures of G/N HujeEek, BaLko 1966 D 

Chlubna 

Content - verification of anchorage in water-bearing gravel-sands 
at different anchorage depths. Results are included 
in the  Report for Ç-1-26-2/12. 
~esign of preçtressirig equipment fo r  200 Mp, testing of 
prototype cf prestressinq j a c k .  
The parameter; were obsekéd. The function of the equipment 
is reliable. 
~esting airned at assessrnent of the effect of reinforced 
panels w i t h  concrete filler. Own production of test beams. 
~valuation si submitted in the ~ I S  Report S-1-26-2/12. 

Evaluation 
Reçearch resultç may be helpful for CF, 

2.13/3 Expert's account on concretin9 of ÉKME, Palotss 1964 C 
the Nagymaros Pro j ect 

Content - conclusions of an expert's account: 
- The Danube gravel, which can be exploited i n  the surroiinding 
ares is, after grain-size treatrnent, or eventualy sorting, 
a suitable material for  cuncrete production at the 
Nagymaros project. As impravement material is not recorn- 
mended aridesite occuring beluw the D a n h u e .  It is suggested 
tu use dark gray andesite from a locality near Szob, or 

- the andesite from the  hi11 Matyas nearby VisegrBd. 
However ,  for both types a more derailed rnineralogic and 
rock sumey is to be carried out .  
- cernent DCM /research of 1964/ is not suitable for 
concretes used in w a t e r  structures due tu its high 
hydration heat. Rrrther research was propused for 
treatent of cernent of required quality. 

Evaluation 
~esults conceming aggregates are valid also at present. 
However it is necessary to carry out,research of cernent, 
which is now produced at VAc.  
Results may be used,. after completion, for '  CP. 



2.13/4 Proposal of concrete mixtures corn- E ~ E ,  Palotas 1965 C 
position 

Content - a/ Concrete used in water structures building 1. 
Review of the literature 

The expert's account dealç with following groups of issues : 
I/ main parameters of large dams 
2/ suggested concretes 
3 /  Technology of massive concrete 
4 /  Thermal investigation of massive concrete 

Evaluation 
Literatura published worldwide on concrete used in water 
structure by 1965, The study iç ta be completed by infor- 
mation on professional literature published since 1965. 

b/ Concrete used in water structures building 1. 
Annexes 

Content - Close comection to the above material - literature revies , 
Tables, diagrams, construction details and photos of 
construction machinery. 
A t  the beqinning the  Department of building materials 
submitç in a separate enclosure a design of a cancrete 
mixture camposition for the Nagymaros project. 

Evaluation 
Data necessary for working out  of the investment task. 
For the final designs t h e  recornmendations rnust be verified 
by experiments. 

cJ Concrete used i n  warer structures building II. 
Tests  of suitable aggreagtes a5 fillers of t he  concrete. 

Content - This valume dealç with the çurvey and investigation of 
andesites, uccurring in the Danube charnel in the  area 
of designed hydropower plant ,  and ch i e f l y  of andesites 
occurring in the mountain Matyss in the section Szob-vise- 
grad, and with testing t h e i r  suitability as f i l l e r s  for 
concretes used in water structures building. 
Also main technical data are included concerning ape- 
ration and material £rom these Stone quarrieç and 
gravel-sand grading plan ts ,  managed by C h e  trust "Stone and 
Gravel Industry". 

Evaluation 
After completion with topical data, it rnay be used for the  
project. 

dJ Concrete used f o r  water stgructures building III .  
Cernent for the abovementioned concrete 

Content - Çelecticn of the must suitable cernent cf inland product icn. 
fur massive concretes used in water structures, from 8 
types of cements, recomrnended by experts as teçted with 
various experimental methodç. 

Evaluation 
, 

Research should be supplemented for cements produced at 
present . 

ef Cuncrete used for water structures building IV. 
Sumary,  conclusions 

Content - Surnmary of chapters 1-111 
- Evaluation of the s t a t e  of the art' on the basis of 
literature review concerning aggregate fi l lers,  binder, 

/cement/, admixlures, quality control, production tech-  
nolagy af massive concrete, and thermal investigation of 
massive concrete, 

- Investigation of agqregateç accuring in the area of 



the future construction with regard tu its use as filier- 
- Cement for concretes used for water structures. 

L Evaluation 
After supplementing with the advanced information may be 
used for designing. 

f/ Project of concrete study 
Content - The study iç a supplementing paxt of volumes 1-IV on 

cancrete E o f  water structures and contains 
~f rnethodç for concrete designing, recommendations con- 
cerning composition of concretes of solid consistency, 
proposa1 of production of construction massive concrete, 
sand quality, sand content. 
2 /  Investigation of concretes with the aim to obtain optimum 
composition of massive concretes. 
3 1  Application 0f electro-analogous mudel for determination 
of hydration temperatures developing in massive concrete. 

Evaluatiun 
Study may be applied after  verification by authors. 

2.13/5 Investigation of grinded concretes ÉKME, PalotSs A 

Content - Examination uf application cf Stone admixtures frorn the  
valley of the river VSh together with t he  Danube aggregates. 
Characteristics of Stone admixtures from the V&h river valley 
are considered in the  s tudy according to Czeçhoslovak research 
w o r  ker s . 
~ a s i c  materials with regard to resistance to abrasion a r e  
separately dealt  with. 

Evaluation 
Results of the study may be used in full extent for CF. 
NU furrher reçearch is neceççaxy. 

2.13/6 Report: on the survey of clays for MAGYAR kL-I 
dam sealing /Territory between FOLDTANI INTEZET 
pilismarot and LAbatlan/ S ipos 1965 A 

Contant - surveys revealed that for construction of water-tight 
embankmentç/fillinq/. suitable hinding earths at L e a n p a r 1  
/ 2 7 9  000 m3/, at Tokod / 2 4  000m3-and at SariSApa /15 000 m3 
rnay be exploit&- From the total supply 313 0 0 0  m3 
E14 0 0 0  m3 belong into the category C, and the rest i n  
D category. 

Evaluation 
Results may be used in full extent for CP. 

2.13/7 R i v e r  hydropcwer project un the VI ZITERV 
Danube-river alternative /resuits/ Manuano 1966 D 

Content - From many surveys, the most interesting is the detailed 
survey of cover layers between Rajka and Gy6r. Estimation of 
materials suitable for embankments with regardto quantity and 
quality, Partial estimation cf materials for the cure. or 
çtatic part cf dam, Supplies are in the category C,. 

Evaltiation 
Valuahle information on hydrogeulogical and tectonic condi- 
tions, it rnay be helpful for CP. 



2.14 T R I L A T E R A L  C O N S U L T A T I O N S  

2.1411 Trilatexal cunsuitations and V I  ZTTERV 
preparatory materials H Y D R O P R ~ ~ K T  1958 - 

GIDROPROJEKT 1964 B 

Content - Documentation including following preparatory materials 
fo r  consultations, minute-books summarizing results of 
consultations and experts accounts: 
- 3.111. - 4.IV.1958 /~udapest - Bratislava/ 
- 11.-28-1-1960 /Budapest - Bratislavaf 
- 13.XI. - 7.XfI. 1963 /MOSCOU/ 
- 28.XI.-17.XI1.1953 JMOÇCUU~ 
- 13.-29.IV.1964 /Budapest - Bratislava/ 
The f i rs t  four consultations clariiied the conception of 
the utilization of the common Hungarian-Czechoslovak 
Danube section. On the basis of this conception, a j o i n t  
investrnent  task was workded out in 1964. 
~ h e  last consultatian dealt with following issues: 
r . GABCIKOVO pro j ect 
- parameters 
- layout and construction of structures 
- structures of Hrugov - ~unakiliti reservoir 
- organization of construction works 
I I .  NAGYli'YLFiOS p ro j  e c t  
- alternatives of construction site fencing 
- qeological survey 
- s t a t e  of research workç 

Evaluation 
P a r t s  re la ted  to the conception solution are v a l i d  also 
at present. Respective partial issues were dealt with 
during f u r t h e r  consultationç and in t h e  j o i n t  investment 
taçk £ r o m  1967. Results rnay be partly used for CP. 

2.14/2 Consultation on the  G/N ~ro jec t  VI Z ITERV 
HYDROPROJEKT 
GIDROPROJEKT 1964 B 

Content - Consultations dealt with the issues of engineering geology: 
- seismicity of the Nagymaros area 
- completion of t he  engineering-geologicaf survey in 
the area of Nagymaros project 

- infiltration conditions in the area of backwater from 
t h e  Gabeikovo project 

- completion of the engineering-geological survey of 
the GabEikovo project - 

Mechanizatipn of construction works, organization of works 
and constructian and assembly /installation/ wurks schedule 
and sealing of the b o l t o m  of headwater canal were also neqo- 
tiated. 

Evaluation 
Results of consultations wexe considered in the j o i n t  
investment task, worked out in 1967. They rnay be partly 
used for CP. 

2.14/3 ~reparation of trilateral con- VI ZITERV 1966 I3 
sultationç on the GJN Project 

Preparation of trilateral consultations on the G / N  Project 
1966 



2.14/4 Materials pxepared for consulta- V I  ZITERv 
tion in May 1966 funified CZ- KYDROPROZKT 1966 D 
xlmgarian materialsf 

~aterials prepared for consultation held in May 1966 
/unified Czechoslovak-~ungarian materials/ 1966 

2.1415 Consultation on xespective GIDROPROJEKT 1465 A 
issues concexninq the desiqning 
of the eroject on Hungarian and 
Czechoslovak section of the Danube. 
Expert's account . 

Content - The first t w o  materials are preparatory works for the 
proper consultation. The th i rd  one is an expert's acccunt 
of GIDROPKOJEKT Moscau concerniny fullowing issues: 
- prabability of occurence of flood waters, which are to be 
paçsed through the ~ a n u b e  river power projec ls ,  
determination of the height of dams  and weirs crests, 
exposed to a permanent effect of backwater 

- hydrological and engineering-gelogical justification 
of alternatives, filtration stability of the bedrock 

- ensuring the filtration stahility of the  bedruck and 
measureç against seepage 

- tecimica1 solution of headwater and tailwater canals 
of the by-pass alternative 

- issues -connected with t h e  auxiliary navigable waterway 
in the abandonned Danube charnel. 

Evaluation 
Results of consultation were considered in working ont 
of t he  joint învestrnent task in 1967. They m a y  be used 
for CP. 



3 . EVALUATION OF PREPNWTORY W O Y  FOR THE HYDROELECTRIC POWER PROJELr 
G . A B C f  K O V O  

3.1 G E N E R A L  P A R T  

3.111 Hydropower plant GabEfkovu - RDP - Hra3ko 1966 
determination of optimum back- 

n. 
w a t e r  elevation 

Content - The study dealt with the optimum backwater elevation 
at GabCZkovo pruject with regard tu technical-ecunomical 
aspects. 
In decisiun making about the  optimum backwater elevation 
the state with and without the hydropower project walfs- 
thal-Bratislava was considered. The study considers 
continuous operation in both projects. 
AS to provide dyke protection against piping, as well as 
tu avoid further increasing of relatively high dykes of 
the headwater canal, it iç recornrnended tu leave the back- 
water elevation at 131,10 m above sea level. 

Evaluat ion 
Results of the study were used for investment task drawing 
up, they may be used for CP. 

3.1/2 D e t e m i n a t i o n o f o p t i m u m a b s o r p -  H D P -  HraSko 1966 D 
tion capacity of hydropower plant 
Gabeikovo-Study 

Content - The costs, energetic poarameters and indexes 
/parameters/ of absorption capacities alternatives 2000 - 
3000 - 4000 - 5000 m3/s were compared at continuous ope- 
ration. It was çrated tha t  desiqned absorption capacity 
4000 m 3 / s  cuuld be considered as adequate. 

Evaluation 
Results may be partly uçed for CP. 

3.1/3 Investigation of t h e  d u r a t i o n o f  HDP - Danigovie 1966 C 
the peak op. at maximum output of 
hydropower plan t  GabCikovo 

Content - A t  t he  request of Hungarian energeticç the  p~ssibility 
of power plant operation at permanent maximum load was 
examined and duration of peak operation at maximum fuad 
was assessed. The r e s u l t s  show, that the peak duration 
at output 700 MW, and Q = 2000 m 3 / s  is 5 hours. 

Evaluation 
~esults m a y  be, after completion, us& for CP. 

3.1/4 Investment task cf 1967 D P  - Kotala 1967 8 ,  
Materials elaborated by Cz party 
Project of organization of constniction 
- Hydropower project GabEikovo 1 

tontent - ~aterials, worked out for the  project of construction 
works urganization, include description of construction 
site equipment, list of main constriiction machinery, 
schedule of constructfan, manpower. The materials are 
arranged according to respective main structures. 

Evaluation 
The project  will be partly used f o r  CP. 



1.1/5 ~rivestment: task of. 1967 HDP - Eupt6k 1967 D 
Materials elaborated by CZ party 
Expropriation of land and buildings 
Gab€i kovo 

Content - Statement of land fur t he  hydrapawer project ~abEïkovo 
was worked out on maps in the scale 1:lD 0 0 0 .  The 
direct ions for t h i s  mapping w e r e  obserred. The total 
statement of land was elaborated according to respective 
main structures, for permanet and temporary occupation. 
- ~rugov - ~unakiliti reservoir 
- headwater canal . 
- approach roads 
- GabEikcvu proj ect 
- taiiwater canal 
- dredging cf the Danube canal . 

- change of the state bcrders - dredging of the Danube channel dokmstream of PalkoviEovo 
/evluation of the dumping site No.1 and 3 / .  

Evaluation 
Final land occupation will he specified in more details 
according to the design of structures in the Contractual 
P r o j  ect , 
~esults rnay be helpful for  CP. 

3.1/6 Operation of hydropower project HDP - Schulz 19 6 6 B 
Gabëikovo in winter period and 
during floods 

Content - Possibilities and ways of operation cver the winter per rod, 
and during fluods. L i r n i t i r i g  assumptions for operation, 1 . e .  
water levels, discharges, roughness, e t c .  

Evaluation 
Results may be p a r t l y  used for CP. 

3 . 1 J 7  Winterregime of drainage canals v@AIBratislava 
Gyalokay 1965 A 

Content - Results of groundwater temperature measurements showed.  
as well as calculation of infiltrating water velocitieç. 
that water from the infiltration canal would have enough high 
temperature and velocity, as to avoid in given climatic con- 
dation the f reeze up. Thus w i n t e r  regime of infiltration cana 1s 
of t he  G/N Project would not require special meaçures agalnst 
freezirig . 

Evafuation 
Results may be used in full extent for CP. 



3 . 2  H R U g O V  - D U N A K I L I T I  R E S E R V O I R  

3.2/1 G/N Project, ~rugov reservoir IHGP Bratislava 
Burozikol. 1965 C 

Content - The surface cornplex of clays and sands had been searched 
in zones along t he  deçrgned dykes. The zone w i d t h  is gettinq 
narrower in the upstream direction independence upcn t he  
height of designed backwater. In addition, also the whole 
territory of the reservoir mouthing into the bypass .canal , 

- between both dykes was investigated. Wells are 
executed in profiles, their spacing being 100 m, respective 
wells are in the distance 75 m. Excavated test p i t s  w e r e  
situated on t he  basis of resultç obtained by means of 
bore hcles, performed by means of earth auger, as tu obtian' 
undisturbed sampleç and execute Nester infiltration tests. 
Hydrulogical wells are situated in the dyke line, in the 
distance of 1 km on the  average. Their depth is 30 m, or dom 
to neogene, if it is higher.  Pumping t e s t s  lasting 7 - 21 days 
w e r e  carried out on 30 hydrogeological wells. 
18 engineering-geological wells 10 rn deep are in the route 
a£ the infiltration canal. Material of old dykes had been 
examined by means of 9 core drills. 

Evaluation 
Research resnlrs rnay be applied, after completion, for CP 

3.2/2 Reservoir, construction material GP Bratislava 
iakovsk~+kol. 1 9 6 4  C 

Content - Assessrnent of the survey programme for searching sealing 
clayç for dykes and concretes of C, catagory. 

Evaluation 
After completion the results of the survey may be used for  
CP. It is necessary to carry out investigation in clay deposits 
and computations of supplies of C, category. 

3.2/3 Hru3ov reservoir - Hydrological HDP-Frankovsky 1965 D 
data 

Content - u a t e r  level regirne between Hrugov and Bratislava hefore 
and af ter  the GIN Project construction 

- Flow rate in the reservoir be£ore and afcer cunstructron - ~ l o w  rate in t h e  headwater canal 
- Air temperatures - water temperatures 
- Wind directions and velocities 

Evaluation 
Research resultç rnay be used as he lp fu l  material fur CF. 

3 . 2 / 4  Study of problems of reservoir b%VX Brno 
colmatation nearby ~ruBov E i s t i n  

Content - The research task dealt with the possibility of depch 
and surface sail colmatation in case af earth types, 
occurring in the area of the buttcm and dykes of- the  
deçisned H r r t E o v  reservoir, either due to na tura l  col- 
matacion with Danube suspended loads, or artif icial 
colrnatation with light ash and c l i n k e r .  
Theoretical analyses and laboratory t e s t s  showed, 
that natural surface, or depth colmatation may be expec- 



ted, cansed by Danube suspended load. 
Evaluation 

~esearch reçults may be used in full extent for CP. 
The effect of colmatation had been proved, honever it 
would not  be considered in the project, thus creating 
a ce r t a in  safety reserve. 

3.215 Model study cf bed foad regirne V h I  Bratislava 
of the Danube at Bratislava and Vincent . 1969 A 
of flood protection 

Content - Several methods of the Danube channel dredging had been 
investigated on a hydraulic mode1 with movable bottom. 
The study showed the effect of deforestation of a part 
of floodplain and of channel bottom deepening on water 
level decreasiny i n  Bratislava region. 

Evaluation 
~esearch results may be used in full extent  for CP 

3 . 2 / 6  Hrugov reservoir - bed load and HDP Frankovski 1965 D 
suspended load regime 

Content  - The study includes brie£ revien on t he  present bedload 
and suspended foad regirne in the  secrion of the  Danube 
in the  area of envisaqed the G J N  Project, i.e. in rkm 1840- 
1880, taken out £ r o m  VfW Report by Çzolgay: "Regirne of 
the  Danube bedload and suspended load as related tu 
preçent txainingw: 
- ninoff conditions 
- surface gradients of w a t e r  levels 
- qualitative changes of the channel material 
- bedload regime 
- suspended load r e g i m e  
- bedf oad and suspended laad transport in Bratislava profile . 

Evaluation 
Research results may be nsed as h e l p f u l  material in CF. 

3 . 2 / 7  Study of the regime and forecasting V h T I  Bratislava 
of groundwater levels in the sec- BartolEiE 1965 C 
tion PetrZalka - bfiovo 

Content - Assessrnent.of the  present groundwater regime and fore- 
casting of groundwater levels after the G/N Pru jec t  
construction. Groundwater level progr ios i s  had been d e a l t  with 
using network analyzer. 
Issues of bedrock /subsoil/ stability, supporting masses 
of dykes stability, and stability of interception canals 
had been also dealt with. 

Evalua t ion 
Keçearch resultç have tu be supplemented by t he  study of 
new situation, considering the recent developrnent of t he  
territorial solution of the area Bratislava - PetrZalka  
Then they may be used for  CF. 

3.2/8 Study of flow ad reservoir arran- V h H  Bratislava , 

gement of Hrugov-Dunakiliti Kornora,Sumbal 1965 A 

Content - The task Bad been solved un an aerod~amic  mode1 on one 
hand, and by means of computation rnethods on the other 



hand. By means of experimental research 9 various reser- 
voir alternatives were studied, considering the effect 
of various direction of quiding embankments, and various 
weir laeatiuns. Sites of reservoir sedimentation with 
suspended Ioad w e r e  determined using analogue cornputer. 

Evaluation 
Research results m a y  be f u l l y  used for CF. 

3 . 2 / 9  Study of layout solution of the V6W-l Bratislava 
hydropower proj  ect and reservoir Komora,Gallay 1967 C 
H ~ S O V  - Dunakiliti 

Content - Within the scope of the task a large hydraulic model of 
the reservoir in t h e  srale i:26# and 1:75 was constructed. 
Optimum location of the hydropuwer projecc and of the  crrroff 
had bean assessed by means of the  model study. The £unction 
of guide-structures in the  reservoir was verified with 
regard to the course of flood waters and ice diçcharging. 

Evaluation 
After final solution of regulation arrangements in t he  
reservoir the results m a y  be used for CP. 

3.2/10 Srudy of regulation arrangements V h I  Bratislava 
in the  Danube downstrearn of Bratiç- Vincent 1965 A 
lava and diversion of floods 

Content - Examination of t h e  design of protection dykes adaptation 
at the end of the backwater of ~rugov-Dunakiliti reservoir 
from the point of view of flood protection of Bratislava. 
The task was salved on an there-dimensional model. 
Reçearch resuf ts showed, t h a t  it was passible tu mave the  l e f t  - 
side protection dyke duwristream of Bratislava clcser ro rhe 
Danube channel, without deteriorating t he  present protection 
of Bratislava. 
As to improve discharge conditions and thus  also protecticn 
of Bratislava, straightening of the bend downstream of B r a -  
tislava had been suggested in rkm 1862 and 1865. 

Evaluation 
Research results may be used in f u l l  extent for CP. 

1-2/11 Optimum width of prolongated apron Brno 
in HruSov reservoir HSiek 1464 8 

Content - warking out of methodology for hydraulic solution of 
protective measures against seepage £rom the H r u Z o v  
resemirs.  
For given conditions an algorithm of solution waç ela- 
borated, providing that £or seepage interception only 
one infiltration canal w o u l d  be used. sunk down tu the 
permeable qravel-sands. Acccrding to the cumputation 
method a design and estimation of protective measures 
was submitted in four selected profiles, with a detailed 
compulation proceeding. 

Evaluation 
Research resul-t: may be p a r t l y  used f o r  CP. 



3.2312 Construction of prolongated sealinq ~ ~ ~ ~ - ~ e o t t c h n i c  
apron before the dam of the river Peter,JesenZk, 
reservoir Hulman,Kuban 1966 B 

Content - Examination of possible dyke subsoil sealing with a sealing 
apron in geological and hydrological conditions of the 
H ~ Ç O V  reservoir area. 
- Construction of apron made of local clays 
- Estimation of apron dimensions in eight dam profiles 
- Feasibility and technalogical conditianç of apron con- - 

s truct ion- 
~esults of t he  studyr 

- Most efficient measure against seepage in case O£ 
~rui5ov reservoir dykes is the sealing apron. - Stability of dykes subsoil and the criterion of per- 
missible amount of losses due to seepage require 
a sealing apron L = 150 tu 460 m long. 

- ~ a r t h  apron assumes a hydraulically and functionally 
efficient drainge system - an open canal is r e c o m -  
mended . 

- with regard tu technology the construction of sealing 
aprons in conditions of left-side dyke of the H r u B o v  
reservoir is feasible. 

Evaluation 
~esearch results may be partly used for CP. 

3.2513 Study of the  sealinq apron in front Ç V ~ T  Bratislava 
of Hrugov dykeç Peter 1966 A 

Content - The task solved appropriate length of the  apron, con- 
struction and material of the  apron, interaction of t h e  
apron and infiltration system. 

Evaluation 
Research reçults may be used in f u l l  excent  for Ce. 

3.2/14 Construction of dykes for the  upper MTS Bratislava 
and iower retention reservoir M a c h  1966 D 
Assessrnent of soils 

Content - Soils showed to have good characteristics for compacting 
by means of r a m r n i r i g  and rolling in a relatively large 
range of humidity. 
fn principle, al1 3 tested t ypes  of sails may be used with 
regard tu permeability i n  the sealing dykes elernents. 
The permeability coefficient is lower as the required 
l i rn i t ing  one k = 1.10 -' m / s .  

- ~ o d e l  tests of water flow and development, and course 
of piping below the dyke were carried o u t .  

Evaluation 
Rescarch resultç may be used as helpful material for CP. 

1-2/15 Investment task of 1967 HDP Bratislava 
Matarial elaborated hy CZ party Sebena ' 1967 B 
Hrui3ov-Dunakiliti  reservoir 

Content - ~ccord ' ing to Lhe basic materials and data the ~ r u z o v - ~ u n a -  
k i l i t i  reservoir, with irs backwater elevation 131,lQ m 
above sea level, has the  capacity 234 mil. m3, of which 
available sturage capacity for utilization of the upper 
1 -m layer is about 60 mil. ml. 



The dam crest is 2 , s  m above the backwater at a discharge 
4 0 0 0  m 3 / s .  ~esearch results are surnmarized in the basic 
materials. 

~valuation 
Project may be partly used fur CF. 

3-2/16 Study of hydraulical problems O £  VhTI  Bratislava 1968 A 
hydrojunction and reservoir H r u Ç o v -  Komora 
Dunakiliti 

Content - suçpended load regime of the  Danube in t he  area of rhe  
reservoir and t he  sectian belcw the dam at various stageç 
of the G/N Projeet construction had been srudied un three- 
dimensional hydraulic model.,, as w e l l  as impacts of var ious  
manipulation with weir sluices on bottom deformalions, 
navigation during the construction and after putting 
the G/N Project  into operation. 

~valuation 
Research resultç may be used in f u l l  e x t e n t  for CP. 

3 . 2 / 1 7  ~ngineering-geological survey of V I  Z ITE RV 
the r e s e r v o i r a n d p r o t e c t i o n d y k e  Erhardt 1956 C 
at Dunakiliti 

Content - D a t a  for dam deçigning on the Hungarian s i d e  of the reser- 
voir, or eventually resul~s of the survey of cover laïers 
for assessrnent of dyke dimensions and infiltration systems.  
Çurpaçsing general geological characteristics, the  work 
presen tç  detailed information on soil-rnechanics and 
engineering-geological characteristics of the cover complex. 
or eventually of t h e  water-bearing grave1 complex. Spec:al 
attention was given to determination of filtration coef- 
ficients in assessrnent of hydrogeological conditions. 

Evaluation 
Tt will be ne te sça ry  to asseçs t he  presented filtration c=ef - 
ficients, or the state of perrneability downwards. 
After completion t h e  results may be used for Ce.  

3-2/18 Study of application of sealing VITUKI 
apron in construction of G / N  Project  Bogrsdi 19;; D 

Content - A f t e r  studying t echica l  literature dealing wirh seali-g 
apxons with bituminuus bond the author worked out a reVv-reu 
according tu types of sealinys. 
On the basis of laboratory tests following types O£ sealicg 
aprons were estimated: 
- soil consolidation with diluted bitumen 
- soil consolidation with light ash 
- consolidation with cernent 
- bituminous-oncrete sealing apron 
- biturnirious membrane 
- bentunite sealinq apron 
- sealing apron made by means of bituminuus emulsions. 
It was stated, that-sealing apron made of clayey sands of 
local origin / £ r o m  the cover layer/ with diluted biturez 
corresponds to requirements. 
Laboratory investigations çhowed, t h a t  sealing apron 
m a d e  of local materials with cernent stabilization drd xz: 
meet requirements. 



Evaluation 
Since only laboratory investigations w e r e  perfarmed and field 
experiments were not carried out. the research results cannot 
be used for CP. Field experiments are to be considered, using 
t he  above material. 

3-2/19 S u p p l e m e n t t o t h e  investmenttask VIZITERV 
Dunakiliti reservoir ~ e t o  1966 D 

Content - Lay-out and mudel cross-sections of the proj ect are actually 
modified drawing supplements to the  investment task, warked 
out in 1964. It includes also slatement' of amounts, main 
volumes of works in the  connection with reservoir construc- 
tion on the Hungarian side. 

Evaluation 
Results rnay be helpfuf for CP. 

3 - 2 / 2 0  Investment task Dunakiliti-~ruzov VI Z ITERV 
reservoir ~ e t o  1967 C 

Content - Overworking of the investmsnt task from 1 9 5 4 ,  supplemented 
with cornmentç, though observing the main principleç: 
Brief description of preparatury works, more detailed des- 
cription of the protection line /dykes, çealing apron, in- 
filtration systemf, and hydraulic computalions. 

Evaluation 
After completion of the project  it rnay be used for CP. 
~t is very important to examine t h e  relationship of t h e  
in£iltration canal and Mosoni Danube branch, as well as 
altitude and route solution of the infiltration canal. 



3 .3  H R U ~ O V - D U N A K I L L T I  W E I R  

3 Engineering-geological survey of VIZITERV 
Dunakiliti w e i r  ipreliminary re- Volgyeç i 1966 C 
sul t s J  

Content - Results of the survey, processed by January 1966. Evaluat ion 
of soil-mechanics of cover layers and some engineering-geolo- 
gical characteristcs of grave1 layers. 

~valuation 
Only a small part' of planned survey works had been completed 
by the tirne of working out  thiç report, thuç important ques- 
tions concerniny the D u n a k i l i t l i  praject could not he answered. 
'It would be necessary tu investigate very thoroughly infil- 
tration coefficients and anisotropis values, the depth of 
impermeable subsoil, and to reevaluate old data. After corn- 
pletion, the results may be used for CF. 

3,332 HruSov-Duriakiliti project 
~ucurnentat ian for layout 

VI ZITERV 
SzahCi 1964 8 

content  - Lay-out and cadaster  data, required for aliqnment. The 
lay-out of the main structure was in t he  meantime rnodified. 

Evaluation 
May be partly used  for CP. 

3 . 3 1 3  Examination of dammed-np w a t e r  VI ZITERV 
levels at Dunakiliti Zs i lak 1966 3 

Content - Assessrnent of discharge conditions i n  the headwater canal 
and on the weir, and of water levels in the section of rami- 
f i c a t i o n  in case of flood discharges with 1% - 0,1% and 
0.01% prohability, assuming, that the maximum flow rate 
in t he  headwater canal would be 1,s rn'lç. 
Extension O£ the headwater canal was suggeçted. Reason: 
A t  the end of peak opeation flow rates would reach 1,5rn3/s 
in the headwater c a n a l .  A t  the same tirne, even at t h e  
original discharge with 1% probability higher flow rates 
w e r e  not  planned. Thus, the maximum flow rate at operation 
should be decreased, by means of headwater canal expansion. 

Evaluation 
The study may be p a r t l y  used for CF. 

3.3/4 Examination of backwater levels VI Z ITERV 
at Dunakiliti pro jec t  Zs i lak 1966 C 

Content - By means of computation methods stage-discharge curves 
of the w e i r  were developed for 6 , 7  and 8 nurnbers of 
openings, The stage-discharge curtre of the headwater canal 
iç stated in the protocal. 

Evaluation 
After completion the study rnay be used for CP. IL is neces- 
sary to examine t h e  water levels on t he  mode1 with movable 
bottom, plamed for  the elaboration of CP, /investigation 
of arrangements and flow in the  Dunakilliti-~niSovreservoir/. 



3.3/5 Capacity of makiliti pru j ec t ,  VI ZITERV 
of headwater canal and GabEikovo Zç i lBk 196 5 C 
proj ect  during f loods 

Content - Determination of the cornmon capacity of Dunakiliti-Hruzov 
weir and of the GabEikovo projec t ,  and study of the optimum 
extent of cunstructiun. Ir 5 s  recommended: 

- tu- remove the old flood cantrol levee at the  inlet into 
the headwater canal, 

- tu excavate t he  in le t  section oi the headwater canal to - 
elevation 123,50 above sea level, 

- to provide three 2 4  m openings on the  Dunakiliti-HruZov 
weir, 

- to unite the segment idle sluice and the  ice sluice on 
the GabEikovo prciject tu a 2 x 9,0 m wide opening with 
the elevation at t he  sill 120,70 m. 

Evaluation 
TL is neceççary tu examine the  removal O £  the old flood 
control levee and excavation of the inlet section of 
headwater canal on the level of Contractual Project as 
and alternative of construction process. The investment 
task specified the number of w e i r  openings at Dunakiliti 
as w e l l  as the arrangement af idle sluices at Gabeikovo. 
Thus the  suggestions of the study are snbjectless. 

3.3/6 Capacity of the weir of ~unakiliti- VIZITERV 
~ r u g o v  project Pipe  196 5 A 

Content - Capacity of valve and le t  down segment at 1 - 0  openings 
and at backwater level at the elevation 13i,10 m a . s . 1 .  

- Capacity of the  Dunakiliti project at the elevation of t h e  
sill 120,30 - 121,50 rn a.s.l_, at backwater ievel 131,10 m 
a . s . 1 .  and with 3 - 5  openiqs. 

- On the basis of mode1 study the overflow arnount at w a t e r  
level decreasing is specified as 1-6 m and at number of 
openings 1 - 8 . 

- Suggested sill elevation was 120.30 m a.s.1. 
Evaluation 

The study rnay be used in full extent  for CF, rhough furhter 
research is required. 

3 . 3 / 7  Nurnber of openings for ice  runs VIZITERV 
discharging through Dunakiliti- ZsilAk 1965 C 
~ r u g o v  p r o j  ect 

Content - Design of ice flaes diçcharginq and number of openings for 
ice passing. It is sugyested tu ccnstruct t w o  sluice fields 
fur that purpose, havin9 also a role to replenish discharges 
in the abandonned Danube charnel. 

Evaluation 
Openings for ice floes discharging w e r e  not prescribed in 
the investment rask. This issue is to be Eurhter exarnined 
aftser completion of the study a£ flaw within the reserroir 
~unakiliti-HruSov, and after final elucidation of hydraulic 
conditions of ice passing £ r o m  the resemoir. It wciuld be 
necesçaryto consider n e w  reçearchresults andexperience £ r o m  
existing river power- projects  . 
After completiofl, the study may be used for CP. 



3 . 3 / 8  Passage of f loodwaters through . VXZITERV 
the Dunakiliti-Hrugov project Zs i l a k  1966 C 
during construction , 

Content - Fur safe solution cf flood water diversion over the G J N  
Project construction, it would be required a 600 rn wide, 
bridged apening within the  floadplain. I t  would be also 
necessary to remove the forest in the  floodplain and tu 
increase the crest height of protection dykes. 
For extension of dyke cross-section on the d o m  Stream face 
gravel-sand would be used. As to decrease upward pressure 

/lifting force/ cofferdam system of dykes is to be constructed. 
Evaluatiun 

After supplementation the  study may be used for CP. On a 
three-dimensional hydraulic rnodel, planned for elaboratian 
of CP. It will be necessary tu ccntrcl the  backwater 
during construction and flow conditions. 

3.3/9 Examination of issues comected VI Z ITERV 
with the Dunakiliti-Hrugov naviga- Pip6 1966 B 
tion lock 

Content - Disrnantling of the  old d a m  and excavation influence favou- 
rably the capacity of headwater canal during flouds. 
The diagram presents situation at: 2 ,  3 , -  4 and 8 openings. 
A t  1% flood maximum 7130 m 3 / s  may be passed and at 0,1% 
flood 7800 m3/s. 
Power increase 5.7 MW. 
Auxiliary navigation l ock  can cope with transportation 
from 1-XII. tu 30.IV. In case, t h a t  the  navigation lock 
sill at GabEikovo, and t he  headwater canal hottom will be 
at the  elevation 123,1#, the  headwater canal will manage 
ta provide navigation over the construction period. 
In case of auxiliary navigation lock, it is necessary 
to perform damming to the elevation 125,60 m a.s.l. during 
79 days, over the period from December 1st. to April 30. 
Without auxiliary navigation lock during 2 0  days in December . 

Evaluation 
Research resulrs rnay be partly used for CF. 

3-3/10 Posçibilitiy of leaving out  the VI Z ITERV 
navigation lock at Dunakiliti CzSk6 1965 C 

Content - Design of the inlet section of the headwater 
canal, for removal of existing flood control levee to the 
elevatian cf the navigation l o c k  si11 at GabEikovo, as 
well as for testing of headwater canal. on t he  baçis of 
results obtained the possibility is presented tu h a v e  
out: the navigation l o e k  at Dunakiliti in case of a 20-day 
navigation interruption. 

Evaluation 
It is necessary to examine the design for removal of the 
old  flood control levee, excavation of bypass canal i n l e t  
section, the schedule of channel darnming, and testing of 
headwater canal on the level of contractual pruject,  w i t h i n  
the scupe of t he  project organization and construction. 
The suggestion tu leave out the navigation icck iç sub- 
jectless . 
A part  of this study may be used, after supplementatiun, 
for CP. 



3.3/11 Çeepage aruund and under structure Kiliti VITUKI 1964 c 
Ubell 

Content - The report presents in diagrams the values of seepage 
below the structures, and distribution of lifting forces 
according to various computation methods. 

Evaluation 
After supplernerrting the-study rnay be used £or CP. 

3-3/12. Çeepage under Kiliti dykes VITUKI Ubell 1964 C 

Content - seepage amounts below the dam and the  effect of a prolon- 
gated sealilng apron are examined by means of various compu- 
t a t i o n  methods, Results are presented as  diagrams. 

Evaluation 
After supplernenting the study-may be used for CF. 

f.3JI3 Investment task f u r  the  G I N  Project. VIZITERV 
Lateral seepage of the Dunakiliti- Zsilak 1965 D 
HruEov project. Project  study 

Content - By means of Bligh-Lana-Zamarin approximation method rhe 
required dimensions of sheet p i l e  cut-of fs fo r  prevent lon 
seepage around t he  Dunakiliti weir, w e r e  studied considering 
alternative methads of faundation with qruuted vat,  on xellç 
and i n  open constniction pit. 

Evaluation 
The study may be helpful fox CP. 

3-3/14 Short report on results obtained VITUKI 
by means of mode1 study performed Varrok 
in 1565 aimed at estimation of 
gxuundwater muvernent adjacent tc 
the  reserrroir and structures of 
Dunakiliti 

Content - Using the  EGDA /electro-analogy/ rnethod folfowing was 
exarnined: 
- upward pressures and seepage below the  foundation p l a t e  
of the structura, 

- arnounts of seepage, infiltrating £ r o m  the reservoir 
thruugh subsoil of the  dam into t he  prctected territor?. 
amounts of seepage, intercepted by infiltration canal, 
and eventually çeepage not intercepced by the infil- 
tration canal. 
Dimensions and lay out  of t he  examined structure a re ,  
w i ~ h  regard to applied water level decreasing /surface 
drainage deep drainage/, and construction methods 
çatisfactory /undergroundwall from t h e  trpstrearn face tu t h e  
/level/ elevatian 96.0 rn a.s.1. and from the tailwater Ca 
1 0 8 , U  m a.s.1. In case of construction using the grouced 
vat, the research resultç are inadeqoate. 
Seepage below the dam body was assessed in nine selected 
characteristic profiles, considering-the characterist~cs of 
concerned profiles and various groundwater levels. 

Evaluation 
A part oÉ the- study, dealing with seepage below the d a 3  
body, may be used fur CP, 



3.3/15 Drainage of Dunakiliti project  VITUKI 
construction p i t  Varriik 1965 D 

Content - Issues of seepage during CUns tmc t ion  pit draining w e r è  
inveçtigated using the EGDA method for the  case of surface 
drainage and two-step deep drainage. various subsoil stra- 
tification was considered, different depth O£ external 
levels and alternatives with underground wall and withaut it. 
I n  the connection with surface drainage following was studied: 
- the course of depression curve of infiltrating water, 
- the course of filtration velocity, 
- the value of a specific seepage in one studied profile. 
AS far as deep drainage is concerned following was studied: 
- water motion, which will occur in the area of the con- 
struction pit, 

- amaunts of seepage /14,7 - 17,9 m 3 J s / .  
Evaluation 

The study deals only indirectly with the solution with 
grouted vat, given i n  the investment task. Thus for selecting 
the foundation rnethod in grouted vat ,  the study m a y  be used 
on ly  as auxiliary material for  CP. 

3.3/15 Dunakiliti project-Foundation VI Z I T E R V  
variants ~ a t e  1965 D 

Content - Foundation of Dunakiliti-Hrusov weir was examined i n  
following four variants: 
- variant with drop caissons 
- variant with grouted vat 
- variant with needle filters 
- variant wirh surface drainage. 
The variant with grouted vat w a ç  designed as final. 

Evaluatiun 
The study may be helpful  f o r  CP. 

3-3/17 Research work connected with con- FTI 
structiun of r iver  power proj ects Regele 
on the upper Danube. Botrom sealing 
of large construction pirs 

Content - Çurvey of subsoil in the area of Dunakiiiti weir with regard 
to the  possibility to per fom grouting on the basis of 
obtained data /wells, bore holes, etc./, which w e r e  available. 
- Specification of materials for grouting.  
- Examination of various cements and domestic materials, 
required for grout ing . 

- Rsaft of methodology of theoretical dimensioning. 
Evaluation 

Results are suitable only £or çtarting of the research and 
designing wurk, considering the unified design directions. 
They may be he lp fu l  for CP. 

3 - 3 / 1 8  Experiments with new methods of sub- FTI 
soi1 cunsulidation, Final report Reqele 1966 I3 
Sealing of construction p i t  botturn 
by grouting at Dunakiliti project 

Content - Fractical realization of grouting works at the construct Ion 
of the sealing vat of the  construction p i t  of Dunakiliti 
weir. Required equipment, sugqested technology, materials, 



açsumed time needed . 
~rganizatiun of grouting works, estimation of cost, 
time schedule. 

Evaluation 
The study may be partiy used for CP. The results of design 
study are based on that time conditions and available ma- 
chinery of foreign production, considering t he  circumslance, 
t h a t  the delivery will be executed by the Hungarian enter- 
prise /M&lGpito vallalatf. Therefore, the study mnst be 
updated and madified acccrding to the respective agreements: 

3.3/19 u p l i f t s  affecting foundation plate  VITUXI 
of Dunakiliti project. Variant with Varr6k 1966 B 
bypass canal 

Content - The method EGDA /electro-analogy/ was used for investigation 
of 

- upward pressures, exerting inf luence  on the foundation 
plate af the structure, 

- value of seepage below the structure 
for the case of water-proof and permeable stilling basin. 
Variants with sheet pile wall, reaching on the upstrearn 
face to the elevation 9 6 , O  m a.s.l., and with sheet pile 
wall reachiny on the  original side to the elevacion 198,0 
rn a.s.1. without sheet pile wall an the  original side were 
studied on a madel. 

Evaluation 
The examined forrndacion plate is sarisfactory in case of 
foundation in the open construction p i t .  The study rnay be 
helpful for CP. 

3.3/20 Hydraulic research of stop-log w e i r  VITUKI 
stilling basin at Dunakiliti project Haszpra 

Content - E f f e c t  of the weir sill on the £lood w a t e r  level heiqht 
/in several alternatives/, 

- determination of the rating curve of a segment with valve ,  
- effect of pressure distribution on closing structure and 
on the  weir sill, 

- investigation of the required force for lifting, 
- study of the stilling hasin of normal sluica and of stilling 
basin of the sluice £or ice passing, 

- assessrnent of the capacity of one weir opening. 
T ~ E  study had been perfcmed in a qlass flume, respective 
phenornena being cunsidere'das horizontalproblems. Mode1 study 
on the level of the investment task brought satisfactory 
answertoabove-mentionedquestions. Studyof someother i s sues  
is to be pexformed on three-dimensional rnodel. 

Evaluation 
Research results may he, after completion, used for CF. 
~rrther research is necessary regarding the operation and 
s l u i c e  arrangement fur ice floes dischargirrg- 

3.3/21 Hru5ov-Dunakiliti weir-First design -WATERV 
of watex side travelling Crane Kakedy 

Content - schematic design of crane runway made of 
- steel construction 
- ccupled construction and 
- rein£orced ccncrete construction, 



Evaluation 
Çchematic design may be used as helpful  material for CP 

3-3/22 Programme study of long-distance Erüterv  
transmission line to power plants Halacszy 9 C 
Gabeikovo and Dunakiliti 

Content - Programme study of long-distance transmission line to 
power plants GabEikovo and Dunakiliti 

3 . 3 / 2 3  Projects of hydropower plants Gab- ERUTERV 
Eikovo and Dunakiliti. Documentation ~alacsy 1967 C 
of affected land 

Content - Both documentions realized simultaneously and to the same 
order are identical with regard tc technical contents. 
The çcope of data included in t he  study is broader, enclased 
is alsa t h e  minute book about construction s i te  selection. 
Both documentations are dealing with t h e  realization O£ long- 
distance transmission lines in the investrnent task /route, 
construction issues, electric data, e t c . /  
For transport of elect r ic  power produced in the hydropower 
plant  GabEfkovo a long-distance line 220 k V  îs considered, 
for providirq own consumption 35 kV, and for interconnection 
of t h e  Dunakiliti project, t w o  transmission lines 35 kV. 

Evaluation 
Resuits of bothworks maybe applied, a f t e r  completion, fo r  CP. 
Connection of the hydropower plant GabEikovo ta t he  electric 
/power/ network will be realized on the basis of negotiations 
held in Piegtany on 2.-4.X.1973 
Design of the line of long-distance transmission £ r o m  the 
nunakiliti prcject seernç tu be partly applicable, with regard 
to the voltage the deçigned 35 kV lines as well as assumed kv 
lines present a real possibility. 

3 . 3 / 2 4  ~unakiliti-Hru5ov project, dammin9 VIZITERV 
of the old Danube charnel FPkné 1964 D 

Content - Consultation on charnel damrning up in four alternatives, 
f i r s t  of all w i t h  regard to the construction period. Two 
alternatives use for damming up quarry stone and gravel-sands, 
and two alternative apply prefabricated concrete panels and 
grave1 sand. For bath of those alternatives t w o  variants of 
arrangement w e r e  worked out  : 
In the first arrangement, a supporting dam of Stone and con- 
crete vil1 be constructed on t he  original side, for pratec- 
tion of the gravel-sand d a m  body. 
In the second arrangement the stone, or concrete darnming up 
is located on the upstream face . In this case the hell of the 
gravel-sand d a m  is ensured by smaller stone dyke, constructed 
on the original side in t w o  stages. 

Evaltiation 
Reçults may be used as auxiliary material for CP. Conclusions 
must be examined with regard to construction periqd and 
required machinery. 



1 - 3 / 2 5  Dunakiliti-Hrugov weir.Supplement VIZITERV 
tu investment t a s k  Marko 1966 A 

Content - Answers to comments regarding the investment task of 1964, 
supplements. 

~valuation 
- Pruject rnay be used in full extenc fur CF. 

3-3/26 Approach road to Dunakiliti project  WATERV 
Fogarassy 1965 D 

Content - The appraach road will serve fur t w u  purposes. In t he  
courçe of canstructicn of the hydropower project building 
material will be transported, arriving by raiLway tu the 
Mosonmagyarovar station, and from there on this road ta 
the cornmunity Dunakiliti and to the  construction sited. 
After completion of t h i s  project it will be an approach 
road to the weir. 

Evaluation 
Study may be helpful fur CP. 

3-3/27 Bridges  in floodplain constructed WATERV 
on the approach road to Dunakiliti Papp 1965 D 

Content - Bridges are of temporary character and are built with regard 
tu £lood water diversion over the construetiun. Dimensions 
of continuous bridge sections: 3x200 m. Examined alterna- 
tives: 
- steel construction with truss 
- steel construction with plate girder 
- definite reinforced-concrete bridge 

Evaluation 
The study rnay be helpful for CF. 

3 . 3 J 2 8  ~rrrguv-Dunakiliti weir. Investment VIZITERV 
task. Basic data. ZsilSk 1967 A 

Content - Project  documentation on the level of investment task 
includes design of t he  building part, project of steel 
construction, of machinery and electric facililties. 

Evaluation 
Uucumentation rnay be used in full extent for CP. 



3 - 4  HEADWATER CANAL 

3.4/1 The G I N  Project, headwater canal, Bratislava 
constructicin material Zakovçki 1964 C 

Content - Assessrnent of the  searching survey cf sealing clays and 
gravel-sands for the dykes and concretes of C, categury. 

~valuation 
~f ter completion, the resutls may be used for CP. In potential 
deposits it is required to perform survey and cornputationç 
on stores of C, category. 

3 . 4 1 2  The G / N  Project, bypass canal for XGHP Bratislava 
hydroelectric power plant GabEikovo Sladki+col. 1965 C 

Content - Thickness and position of surface sedimetns had been in- 
vestigated by means of manual prospect holes in a network 
50 x 50 rn ,  in the sect ion l6,9 - 18,s km. Another section 
of the headwater canal was surveyed by means of a network, 
in which the profiles spacing was 100 m and respective 
ing was 100 m and respective bure holes 75 m. The spacing of 
profiles in the tailxace w a ç  100 m. In each profile thexe are 
6 bore holes, axial, in slopes, below dumping grounds and in 
the site of the drainage canal. Character and deposition 
condition of subsoil gravel-sand sediments were vexified by 
means cf engineering-geological and hydrogeological bores, 
çituated in the m u r e  of headwater canal in 1 000 rn distance, 
5 bores being in une profile. Axial bores are 20 - 3 0  rn deep, 
below dams 5 0  - 60 m deep. 
The profiles O£ engineering-geological and hydrogeologlcal 
bore holes in the route of tailwater canal are situated i n  a 
distance of 500 m. In respective profiles are 3 - 5 
bore holes, 20 - 25 m deep. Axial bores in headwater and 
tailwater canals are hydrogeological. 

Evaluation 
Aftsr completion, the results may be used for CF. 

3.4/3 Concrete sealing O£ headwater V~HOSTAV 
canals and the methods of lining iilina,~amchyna 

Rozpravka 19 6 4 B 

Content - Çurnmary af knowledqe and experience with cancrete çealrng 
uf headwater canal5 on t he  VSh river. During canal  c o n s t x c -  
Lion the working processes w e r e  improved, accelerated, and 
the concreting itself underwent several-yaar developrnent 
Also applied machines were improved. 

Evaluation 
The study may be partly used for CP. 

3 . 4 / 4  Bituminuns sealing of hypass Road developrnent 
canal boltom, Experiment Brno, Meluzfn 1964 B 

Content - 0rientation.report involving research methods, calculatrons 
and estimation of labor with regard Lo other potential 
technologies. 
Pxeliminary laboratory s tudy of bi tuminous - concrete 
sealing of t he  botrom fbedf was perfomed. 

Evaluation 
Keseaxch xesulrs may he partly used for CP. 



3 . 4 J 5  Estimation of main variants of dyke CZAV-Inçtitute 
construction with regard to used ma- of theoretical 
terial,seisrnicity, piping and tecto- and applied me 
nics.  /construction of dykes f o r  chani CS, Prague 
upper and lower reservoix/ HavliEek 1965 A 

Content - Characteristics of applied soilç 
- Design cf dykes Jstability of dykeç subsoii, threat of 
pipingJ - Çafety-of desiqned dykes 

properties of soils 
effect  of w a t e r ,  infiltrating .through dykes subsoil 
effect of eartquake 

Computed safety degree did not drop in this case bel& 1,2 
Evalua t ion 

Research results may be used in full extent fox CP. 

3.4/6 ~nstaïiation of reverse f i l t e r s  on VUVH-VUT Brno 1965 B 
interfaces between materials with Eigtin 
low and high permeability in ear th  
dams 

Content - Theoretical and experimental works carried out for  verifi- 
cation of the requirements and cornpositon of inverted 
Eilters in dykes and an the  headwater canal hed. - Analysis of pocent ia l  occurence of respective types of 
piping, to be considered in canal designing, namely t h e  
interna1 piping of gravel-sands, contact  piping, and 
washing out  on the contact. with soil of different grain- 
size . It was proved, that gravel- sands are piping materia 1s.  

- Determination af critical reçistance gradients fur various 
sarnpleç of gravel-sands. 
Çtability of the contact of sealing scils wirh qravel-sand 
material, specification of the dernand to apply f i l t e r s .  

Evaluation 
Besearch results may be p a r t l y  used for CP. 

3 . 4 3 7  Construction of the dykes of WIS Bratislava 
the G J N  Project Mach 1965 B 

Content - Selection of materials 
- Compactibility of cohesive materials with special 
' emphasis on high initial so i l  humidities 
- Control of the degree of compaction, of volume mass and 
soi1 humidity by means of advanced methcds /e.g, radio- 
isotopes, deformation module/ 

- Assessrnent cf permeability coefficients 
- Detemination of seepage for the solution of dykes 
stability and f o r  canals and drains designings 

- Development of equipment, instrumentation, and testing 
fac i l i t i es  for the solution of the task. 

Evaluation 
Research results may be partly used fur CP. 

3 ,4 /8  Constructiun of the dykes of SVST ~ratislava 
the G/N Project, Peter 1965 B 
Construction and technology 

Content - Estimation of 10 alternatives of dyke designing of the 
headwater canal with regard ta construction, 13 alternatives 



with regard to technology. Besides, the dykes were estimated 
also from other points of view: static safety, functional 
and operational safety, costs, power consumption, mass, 
man-hours . 
The dyke çtabiiicy at seismicity of the t e r r i to ry  6-7" M r S  
is sufficient. Deformation will occur during the construction, 
there is no danger of sealing failure. 
Elevation cf dykes by 2 m is adequate also with regard tu 
seisrnic effects. 
According to complex evaluation there are following prio- . 
rities of economy:, 
1. dykes with concrete sealing 
2. dykeç with hituminous coating 
3 .  dykes with wide elayey sealiny 

~valuation 
Research results may be partly used for  CP. 

3.4/9 Construction of the G/N dykes IPS Engineering 
estimation of technological pro- and industrial 
cedures with regard to existing structutres Prague 
machinery Suva 1965 D 

Content - Estimation of technological procedures Ifilling and compac- 
t i ngJ  and cf machines for three headwater canal sections 

- - Estimation of technological procedures for tailwater canal 
- Peak demand of machinery 
- Average utilization-exploitation of designed equiprnent 
- Total demand of machinery 

Eva lua t i on 
Study may be helpfuf for CP. 

3.4/10 Construction of the GJN dykeç. WPÇ Praha 
Method of extraction, pouring and Rataj,Florian 1965 C 
consolidation with regard to 
envisaged machinery 

Content - Methods of earthwork execution on headwater and tailwater 
canal 
- Comments ta machinery application 
- Application af respective types of machines 
- Construction and rnodernizatian of machines 
- Organization of machines operation 
- Analysis of possiblities to apply machines of domestic 
production or from abroad 

Selected machine sets will provide required outputs and 
managing of wurks in s t a t e d  tenns. 

Evaluation 
After completion, the results may be used for CF. The resulrc; 
muçt be verified accordinq tu. the recent develupment in 
machinery. 

3.4/11 Technology of headwater canal con- D P  Bratislava 
struction. Transport band Kotala 1965 B 

Content - Technological procedures of headwater canal construction 
tu the hydropower plant GabEikovo. Decisive factor for dykes 
building is cuntinuous loading, transport, depusitian of 
gravel-sands excavation 1500 m3fh. The transport is sofved 
by means of conveyer belts, situated at t he  dyke hell, and 
being continuously supplied from the storage s i te .  The 



proper f i l l i r i g  of t he  dyke made of gravel-sand is exeçuted 
by 4 dumping machines. spreading cf poured rnaterial befare 
campacting is dune by buldozers. Thus a compensation of 
surplus material on tailwater canal with the lack of gravel- 
sand for headwater canal dykes occurrs.  
Canal bed construction is designed using scrapers, which 
utilize loca l  materials for sealing layer. Construction 
of dykes and bed is harmonized with workç on headwater canal. 
The suqgested solution may be realized under following 
as sumplionç : 
a/ The equipment will be delivered by one pruducer, who 

w i l l  alçu pruvide the necessaxy service over the whole 
period of canal construction 

b/ The f u t u r e  utilization of the whole transportation 
equipment will be solved. 

Evaluation 
study may be partly used for CF+ 

3.4/12 Effect  of wave muvernent on bituminous 
lining of earth dams Praha,vlEek 1963 B 

Content - Research of bituminous-concrete samples showed a good re- 
sistance of biturninous-concrete mixtures against mechani- 
cal deterioration caused by water waves impacts. Al1 sampleç 
w e r e  not damaged by mare t han  1 0  000 hours of testing- 
Application cf machine compacting on large areas of sealing 
provides a perfect protection and sealirrg of upstream dam 
faces. Çamples made of natural  gravel-sand rnixwres have 
somewhat lower resistance as compared with samples of crushed 
material.  Similarly a relatively lower resistance show 
samples w i t h  lower bitumen content. 

Evaluation 
Results will be partly used for CP. 

3-4/13 Sealing of headwater canal bottorn vir1~ Bratislava 
of hydropower pro j ec t  G a b C i  kovo . Mach 1966 C 
Sealing with soils 
a/ Report on resluts of mechanical ~ s f i ~ / ~ e c h n i c a l  

stabilization of a large-scale testing building 
consolidation experirnent, Podu- Institute-Polak 1966 D 
na j ské Biçkupice 

bJ Field experirnenr of headwater WP Bratislava 
' canal hottom saaiing lproject Schulz 1965 E 
cJ Field assessrnent of stability of GHP Bratislava 

consolidated aarth againçt Tichg 1966 D 
contact piping 

d/ Sealing of headwater canal bottom HYDROSTAV Bra- 
of hydropower plant GabEikovo tislava 

Hu j ezek 1966 D 
e/ Sealinq of headwater canal battom 

of hydropuwer plan t  Gab€Zkova.Lar- W I Ç  1965 D 
gescale experirnent. Bratislava 

Content - nithin the scope of the  reçearch task, the possibility to 
utilize natural surface layers in t he  route of the headwater 
canal, after t h e i r  compacting, as sealing element was 
investigated. 
3 types of soils were selected from eohesive earths - on 
the basis of engineering-qeological survey - as represan- 
tative: clay, clay-loam and sandy clay. Teçted soils may be 
used for canal sealinq w h e n  preçcrihed technology is kept. 



~aboratory results were verified in field experiments /not 
in the canal route/. Results are presented in separate reports, 
worked out by cooperating organizations / a -e / .  

Evaluation 
After comlpetion, t he  cornplex report may be uçed fox CP. 

3.4/14 Study of drainage- of headwater canal HDP Bratislava 
bottom Schulz, Mach 1966 C 

Content - F o r  the smooth, undisturbed course of construction works 
should be provided, that also at t he  Danube discharge of 5000 
m 3 / s  a grounwater level in the canal axis should be about 2 rn 
helow the terrain, as tu be able tio build the  canal bed in dry 
conditions. Ing. H Z l e k ,  C S c .  worked out the  rnethodology of corn- 
putation in the workç "Drainage of t he  area of bypaçs canal 
during the  construction of the diversion alternative 
of the G / N  Project" 1966. The elaborate, worked out  by 
HYDROCONSULT, presents solution according Lo this methodology. 

Evaluatian 
After completion, the study may be used for CP. 

3.4/15 a/ Sealing of the headwater canal bed w i t h  stabilized soi l ,  
with a membrane, and biturninous concrete /brie£ conc lu-  
sion of the task S-1-26-211-II/, 1 % h ,  W I Ç  Bratislava, 
Medelskg 

b/ Report on results of chernical stabilization in the f i e l d  
experiment at Podunajské Biskupice, 1966, T S ~ S  Bratislava, 
~ o l  ak 

c/ Çealing of t h e  headwater canal bed of the  GabEikovo pxoject 
1966, Hydrostav Bratislava - HujeEek 

Content - Design of different sealing methods and their estimation: 
- Stabilization of cohesive soilç with lime and cernent 
- stabilization of gravel-sands w i t h  biturnen by pxecuating 
with heat treating 

' -  Soi1 stabilization by means of cold precoating 
- Sealing with biturninous membrane 
- Binary soil stabilization /cement + bitument admixture/ 
- Bituminaus concrete 
- Grouted gravel-çands 
- Large-scale experirnents at Gabeikovc and Podunajské 
Biskupice 

The mixture of gravel-sands and clay, stabilized with 
cernent, as recommended as most suitable. 

Evaluation 
Research results may be used for CP. 

3-4/16 Preparation of tripartite consul- WP Bratislava 
taticns on alternative technical mkvenc, Sehulz 1966 5 
solutiun of headwater canal 

Content - Brief surnmary of results of research tasks from various 
research institutes, study and design works of HYDROPROJEKT 
Bratislava. 

Evaluatiun 
The material m a y  be partly used for CP. 



1-4/17   uni tu ring of changes during fiiling Ç V ~ T  Bratislava 
and emptying of the  canal TrenEian- Peter, Urban 
çke Biskupice - PieStany Hulla 1966 B 

Content - Workers of the Slovak Technical University - Department of 
Geotechnics, Bratislava, carried outmeasurements and monito- 
ring on the cascade of r i v e r  power projects on the VAh river 
downstrearn of TrenEin over Septernber - November 1 9 6 6 :  
- observation of gruundwaters nearhy t he  canal 
- stability changes and deformations of the  territory 
- assessment of al1 visible faults and failures an canals . 
- asçessment of uutflcws 
- cracks and fissures in concrece sealing 
- deposits in canals 
- specialmeasurements of cracks and fissures permeability, of 
water-tightness of concretes on the bottom and slopes, of 
water motion, using radioactive isotopes. 

Evaluation 
Research results may be partly used for CP. 

3-4/18 Anchuring layer in t he  headwater HDP Bratislava 
canal of hydropower plant GabEikovo Martinickp 1965 A 

Content - On t he  basis of experiments perforrned in West Germany it 
was stated, that it was necessary to provide in the headwater 
canal a prctective layer of gravel-sand /about 5 0  c m  thick/, 
enabling anchorage of vessels, withaut disturbing t h e  w a t e r -  
tight subsoil. 

Evaluation 
~esearch results may be used in full extent for CP. 

1-4/19 Investment task of 1967. Materials HDP Bratislava 
worked out by t he  CZ party .  Schulz 1967 B 
H e a d w a t e r  canal 

Content: - Basic material worked out for headwater canal with discharge 
capacity 4000 m 3 J s ,  atmean cross-sectional velocity 1 , O  mJç, 
while at peak operation the mean cross-sectional velocity 
1,3 m/s will not be surpassed, and in case of passing of 1 0  
year flood 1,s m / s .  In f r o n t  of the hydropower p l a n t  the 
canal is extended as  to abate the wave motion at operatron, 
or at fall-out of clectric e n e r g y .  
The results obtained hy the  year 1967 are summarized ln t h e  
rnaterials: 
- water level courses during peak and continuous operacron 
- course of m a x i m u m  and minimum velccities at peak operation 
of the hydropower plant 

- water level course at frequency regulacion 
- height of waves caused by wind and vessels 
- seepage through the canal /through the dam and bed/ 
- assessment of the thickness of concrete çealing 
- soilmechanic properties of cuver sails 

Evalttation 
The praject m a y  be partly used fox CP. 



3 . 4 / 2 0  Headwater canal GabCikovo with vIZITERV 
bentunite sealing /lining/ Gantiné 1964 A 

Content - Two types of bed sealiny are described. If the cover layer 
iç thicker than 1 rn, a mechanic stabiliazatiorr 60 cm thick will 
be provided in two layers, w i t h  50 cm thick grave1 layer on 
the stabilized layer. If the cover layer is thinner than 1 m ' 

a bentonite-clayey rip-rap 4 0  cm thick with protective gravel 
layer 5 0  cm thick will be deposited on the above-described 
çtabilizatiun. 
Ratio of bentunite and clay is 1:9. 
~echnology of wurking processes of construction works and 
mechanization, computation of dimensians and cost estimation 
are included in the proj  ect . 

Evaluation 
Project  documentation rnay be used in £ull extent for  CP. 

3.4/21 ~ q e r i m e n t s  with anchorage for Translation 
asseçsment of a pratective layer of an a r t i c l e  1965 D 
over navigation canals lining 

Content - Navigation canal, designed between Bamberg and Nurnberg, 
was pruvided with seafing. Several experiments with 
anchurage showed the  thickness of the cuver layer / ç t o n e ,  
gravel, sand/, which must be çpread over the sealing layer, 
sa that the anchuring vesçels would not damage it. By 
means of experimental results significant saving of construc- 
tion cost was attained. 

Evaluation 
Reçearch results rnay be h e l p f u l  for CP. 



3.5/1 ~ngineering-geological survey I G H P  Bratislava 
of GabElkovo pro j ect RaCnik+col. 1965 C 

Content  - Engineering - geological survey dealt with the choice 
of the musc suitable site for the construction of the 
hydropower plant Gabeikovo on an area of about 2 x 2,s km. 

Evaluation 
After completion, t he  results may be used for  CP. 

3.5/2 Hydroelectric power plant GabEikuvc, HDP Bratislava 
Assessrnent of number and dimension Hrariko 1955 B 
of turbines 

Content - Substantiation of the height of powerplant ins~alled output, 
the moçt adequate type of turbine, dimensions of the runner 
of the turbine, and number of aggregates. Technical and 
econornical estimation ui thiç design. 

Evaluation 
Results of the study were used in drawing up cf the in- 
vestment task. These results may be p a r t l y  used t o g e t h e x  
with the n e w  study "Study of 8 aggregates of the  hydro- 
power plant GabEikovom from 1971. 

3 . 5 1 3  Assessrnent and justification of W P  Bratislava 
optimum installed p a w e r  plant HraSko, Schulz 1956 A 
capacity, pruduction and number 
of e q i p m e n t  in hydroel.power plant 
GabEikovo 

Content - Following issues w e r e  d e a l t  with in the study: 
- Assessrnent of t he  optimum elevation of backwatex of 

the hydrupawer plant GabEikcvo 
- Operation of the  hydropower plant GabEikuvo in w i n t e r  

period and during flood evencs. 
Study results w e r e  considered in working out  of the 
investment rask. 

Evaluation 
Reseawch results may be used in f u l l  extent fur CP. 

3 . 5 3 4  Hydxoel-power plant Gab?iikovo V6VH Bratislava 
Gabriel, Sikora 
Grund 1966 C 

Content - Several alternative solutions of the lay out of ftrnctianal 
structures of the GabiSikovu pruject with comection tu t he  

' headwater canal had been studied on hydraulic and aerodynarnic 
models. The final design is based an the study of shock 
waves on the hydraulic model and on computations of con- 
tinuous waves occurring at peak operation. Navigation 
conditions were studied on the hydraulic model of the 
original atlternative. 

Evaluation 
It is recommended to develop a. madel of the final design of the 
structure in the scsle 1:70, as to solve the prcblem-of 
navigation in winter regime, and boctom deformations at 
extrerne operation conditions. Research results may be used, 
'af t e r  completion, for CP. 



3.5/5 Determination of navigation V h  Praha 
locks dimension in GabEikovo - Kubec 1966 B 
BypaSs alternative 

Content - Estimation of three alternatives of main dimensions of 
navigation l o c k s ,  baçed on the agreed transportation 
intençity in 2000. 
From the economic evaluation it folaws, t h a t  it would 
be purposeful to construct a p a i r  of navigation l o c k s ,  
having dimensions 260 x 3 4  m and 190 x 3 4  m respectively, 
with the possibiity to elongate the shorter navigation 
lock. 

Evaluation 
~esults may be partly used f u r  CF. 

3.5/6 O p t i m u m  system of filling and Praha 
evacualion of navigation locks Doleial 
at GabEikovo project  and proposa1 
of navigation of vessels and dis- 
charging of ice  runs 

Content - fomputation of navigation lockç and results of the study 
of upper cutwater of t he  navigation l o c k  at Gabeikovo had 
been dealt with. Three types of naviyaion loçks 
computations are descxibed, namely of simple navigation locks, 
of simple navigation lock with dual velocity of opening of 
bypasses closures, and of combined navigation l o c k s .  The 
experimental part dealt with the arrangement of the flowing 
to navigation l o c k s ,  with segment gates and with ice floes 
diçcharging, and flood water pasçing through navigation lock. 

Evaluation 
After completion, t he  reseaxch results may be used for CP. 

3.5/7 Foundation of hydropowex plant on EZETSC 1964 D 
permeable subsoil. Symposium 
56.-17.7.1964 

Content - The national symposium attended by experts dealt with 
the problems of foundation of the  GabEikovo project. 
Conclusions and recommendation had been considered in 
further study and research workç. 

Evaluation 
Results may be helpful in CF. 

3 . 5 1 8  Hydropuwer plant GabEikuvo 
Foundation 

KDP Bratislava 
Hragko 196 5 A 

Content - Suggestions for foundation of t h e  hydropower plant and 
navigation lockç of the GaEikova project, their combina- 
tion and last but n o t  least  their economic comparison 
and evaluation with regard to realization. Following was 
considexed: ' 
- groundwater level dereasing, 
- faundation by means of grouted var. 
- open caisson foundation, 
- fuundatian hy means of caissons, 
- combinalions: vat and water level decreasing 

at water level decreasing 
- combinations: foundation on caissons 

at w a t e r  level decreasing 



AS realizable and econcrnically efficient was cunsidered the 
foundatiun of the GahEikuvu project in a vat with grouted bed 
and clayey-cuncrete walls in combination with groundwater level 
decreasing. 

Evaiuation 
Research results may be used in full extent for CP. 

3 . 5 3 9  Hydropower plant GabEikovo-pawer W P  Bratislava 
production K r a  Z kc 1965 B 

Content - Computation of-produccion of continuous.and peak power 
of the  hydropower plant GabEikovo, estimation of losses 
of energy production due to peaking. 

~valuation 
~esults may be partly used for ÇP. 

3-5/10 Studyaf fall-out of hydruel.power HDPBratislava 1966 B 
plant GahEikovo Hragko 

Content - In case of an unexpected fall-out of the whole hydropower 
plant GabEZkovo, which is not very likely, since the 
hydropower plancs operates into t w o  systems, a shock wave 
1,s rn high would develop, which is noc dangerous for the  
project, huwever it is not permiçsihle for navigation. These 
shock waves could be prevented hy 
- idle outlets 
- turbine cuupling releasing. 
when both methods are combined t he  waves would not surpass 
5 0  cm, what is acceptalbe also for navigation. Similarly 
it: is possible  to provide permissible navigation conditions 
only by means of released coupling. 

Evaluation 
~esearch resultç rnay be partly used for CP. 

3-5/11 ~onicuring of rise tirne velocity in HDP ~ratislava 
hydropower plant GahEikuvu Nragko 1966 A 

Content - The study deals with: 
- solution of hydraulic problems at various steepness of 

rise  time of the hydropower plant, 
- estimation of t he  rise time with regard tu the safety 
of the structures of the hydrcpower plan t ,  cunlinuity 
of operation and navigation. 

Rise times 5 ,  10, 2 0 ,  30 and 60 minutes were tested. 
Evaiuation 

Research xesults may be used in full extent for CP. 

3 - 5 / 1 2  Investigation of possible frequency HDP Bratislava 
regulatiori on hydrapower plant Gab- HraSko 1966 A 
Ef kovo 

Content - summary of research results, experiments and theoretical 
investigation about possibilities to regulate the frequency and 
the delivered output from the hydropower plant GabCikovo 
in the range 10% of installed output according l o  the 
requirements of ~zechoslovak energelics. ~xperirnents'with 
regulation of frequency at the hydropower plant Madunice, 
theoretical cornputations of hydraulic phenornena, occuring 
at frequency regulatiorr and their estimation with regard 
tu safety, contirruity and safety of navigation shcwed, 



that utilization of t he  hydropower plant GabEikovo for 
regulation of the delivered output at peak operation is 
permissible. 

Evaluatian 
Research results may be used in full extent fur CP- 

3.5/13 Results of experimental grouting IGHP Brno 
of gravel-sand deposits and dred- Verfel, 1966 A 
gin9 of uncased trenches in the LSni Ce k 
site of designed hydropower plant 
GabEf kuvo 

Content - Study, carried out on t he  basis cf labcratory experimentç 
and pilot plant tests proved, t ha t  it uas poss ible  r u  
construct a water-tight v a t  f o r  foundation of the GabCikovo 
p r o j  e c t  . 
The bed of the vat will be realized by grouting, vertical 
walls of the vat by grouting or by construction of under- 
ground walls. 
For  drilling fluid preparation rnay be used clay £ r o m  t h e  
locality Çtnpava. Çpecified values of permeability coef- 
ficient are adequeate at vertical grouting k = 2 - 3 x 10.- rn js  
and for underground wall k = 2 - 4 x 10'' m/s 

Evaluation 
Research results may be used in full extent for CP. 

3-5/14 Results of experimental grcuting TGHP Brno 
of gravel-sand deposits and dred- V e r f  el 1967 D 
ging uncased txenches in the  site 
of designed hydropower plant GabCi- 
kovo. Supp1ement:Purnping experiments 

Content - Evaluation of purnping tests, carried out in t e r r a i n  in 
t he  area of GabEikovo at the site of vertical grouting 
and underqround wall. 
Pumpiny t e s t s  proved, thar 
- even in case of w a t e r  levgl decreaçing by mare than 2 0  
no washing o u t  of marerial occurred, neither in t he  ç ~ t e  
of vertical grouting, nor in the area of underground 
walls, 

- the permeability in the  area of vertical grouting decreased 
. £rom 2 - 3 x 10-'m/s to 1 , 4  x 10-6rn/s, 
1 underground walls have very low permability. In the flrst 
stage k = 2 - 4 x 10"m/s, after nine rnonthç k = 9 x 10 mis. 
Pumping t e s t s  lasting almcst one year confirmed, thac con- 
struction of a vat for foundation of t he  GabEikovo project 
is realizable. 

Evaluation 
Research results may be used as subsidiary material for CP. 

3.5115 Data for hydropower plant GabEikovo V~IIS Bratislava 
design- f uundation Plch 1964 8 

Content - 1 . Experimental solut ion and technology a£ gxoundwatar l e - ~ e l  
decreasing as one of the alternatives of foundation of 
the structures of GabEikovo project  by means of surface 
pumping Erom an experimental construction p i t ,  by means 
uf deep drainage using drilled wells. 

2 .  Ramming of çheet pi les  
- Larsen I V .  n tu a depth of 18 tu 22 rn 



- Ramrning engine DELMAC D-22 /suitable/ 
- Vibratory pile-driver /nat suitablei 

3 .  Composition of clayey-cernent concretes. From tested 
mixtures neither was proved as  adequte. 

Evaluation 
Raseareh resutls rnay be partly used for CP. 

l.f/16 Data fur design of hydropower plant HYDROÇTAV Bratislava 
GahClkovo foundation. Forming of vat Hartel 
walls and battom hy grouting, or IGHP Brno 
eventually by trenching Verf el 1964 A 

Content - The research task dealt wich 
- areal grouting of the vat bottom for faundation cf the  
GabClkuvu project 

- vertical underground wallç by rneans of vertical grouting, 
- or by meanç of clayey-concrete screen in trenches, dug 
by rneans af consistent drilling f l u i d .  

Results : 
- the vat bottom is sufficiently stable and impermeable 
- clays from Stupava are suitable for dense fluid drifling 
- design of machinery £or sheet piles ramrning 
- design of equipment for mixture production and for 
grout ing 

- for vert ical  walls, the underground cfayey-cuncxete 
screen, creared by t he  dense fluid drilling in the 
t rench,  is more adequate, 

- vertical grouting is less adequate and less safe. 
Evaluation 

~esearch resutls may be used in full extent  for CP. 

3-5/17 Data for design of hydrapower plant KYDROÇTAV Bratislava 
Gabeikovo foundation. Distribution Balko 1964 D 
of casings by rneans of vibro-ramming 
engine / p i l e  driver/ 
W P S  20/11 

Content - vibratory pile-driver is çuited for ramming of sheet pifes 
tu t he  depth 50 - 55 m. 
- ~esults obtainedduringinvestigationof çheetpiles  rarnrning 
using vibratory pile driver WPS 2 0 / l l .  
- FOY pulling out of sheet p i l e s  a crane with a crane hook 
having a p o w e r  at îeast 8 0  - 100 Mp is recornmended, as to 
be able to take out the sheet piles quickly. 
- Construction deta i l s  of sheet piles. 
- velocity of /drillinq/ rammingr about 3 sheet piles tc a 
depth of 5 5  m over 24 hourç at three-shift operation. 

Evaluation 
Research resultç may he frelpful for CP. 

3.5/18 Proposal of composition of concrete WIS Bratislava 
mixtures for construction of hydro- 1964-1-stage B 
power plant and navigation lock Gab- Zigrai, B o r n i t  
Eikovo 1965-11 -stage 

Content - 1st Stage: 
- petrographic ansiysis of gravel-sands from localities 
nearby the construction p i t  of the GabEikovo project 
/grave1 pit of the Unified agricultural farm, the Danube 
channel, excavated probe KS III, drilled probe VK-133/. 



- ~etermination of' the  volume coefficient and specific weight 
of grave1 fractions grains. 

- Characteristics of qravel-sands /grain-size distribution, 
clay content, absorption capaci t y i  e t c  - / 

- Grain size distribution of gravel-çands in various depths 
along the route of the tailwater. 

- Characteristics of applied cernent. 
-'Tests of concrete, analysis of test results, su~gestion 
of the composition of mixture for respective types of 

. concrete, suggestion of grain size distribution of aggre- 
gates, and allowable limits of grain size distribution. 

IInd stage: 
MOTE thoruugh kriowledge on aggregate praperties in areas, 
which could be considered as sources of extraction / £ r o m  
the p i t  excavation fur grouting expriment,  frum drilled 
probes close tu the construction pit, £rom drilled probes 
in the local  ity of the material pit in km 4,0 of the headwater 
canal/. Within the scope of the task also tests and proposais 
of concretes, resistant to abrasion, w e r e  performed. 

Evaluation 
. Research results may be p a r t l y  used for CP. 

3.5/19 Study of t he  GIN-foundation of çtmc- WIÇ Bratislava 
t u r e s  on the basis of pumping large- G r e g o r  
scale experiments 'E~~JT-XW~WHÇ Brno 

Halek 1966 B 

Content - Pumping experiment at GabEikovo 
- Experirnental solution of the effect of areal layout of peat 
interlayex /on globular model/ 
- ~xperimental solution of gruurrdwater level decreasing 
/on earth madel/ 
- Technological and mechanical study 
- Processing andevaluationof resulcs of experiments performed 
in terrain and on models. 
Groundwater level decreasing for foundation of the hydropower 
plant GabEikovo is inpr inciple :  possible. The range of decrea- 
sing dapends upon the pumping system capacity and location of 
pressure horizans. Due tu complicated geological conditions 
i t i s nat recornrnended tu cansider the lifting f crce decreas ing 
at t he  çealing vat bottom due to water level dereasing. 
A more detailed surrey of geolugical conditions will be 
required fox the combination of the vat and water level 
'decreasing /peat layers and pressure horizons/. 

Evaluation 
Research results may bè partly used for CP. 

3 - 5 / 2 0  Ryüropuwer plant GabEikovo-Layuut HDP Bratislava 
solution of the  pro j ect and adjacent ~raSko, sebele 19 6 5 C 
canal sections 

Content - Solution of adjacent canal sections: prismatic canal with 
concrete sealing, non-prismatic canal with extended section 
in front of the hydropower plant with concrete sealing. - Canal desigried within the  inveçtment task: with concrete 
or clayey sealing. 
- Alternative solution of the layout of the pxcject  and 
adjacent sections of the canal /5 alternatives/, and estima- 
tion with regard ta peak operation, considering the potential 
fall-outs of the hydropower plant.  
- Preliminary design of the layout of the project and adjacent . 



canal sections with extension tu-650 m -  
Evaluation 

~ e s t t l t ~  of this  study w e r e  applied for elaboration of the 
investment task, and therefore only data from 1967 will be used 
for CP. h i r the r  research works will deal with the final width 
of the headwater canal in f ron t  of the power plant, the  arran- 
gement and layout of the adjacent section of the t l a i l w a t e r  and 
lower lock headwaters. After completion, t he  resultç of 
t he  study may be used for CF. 

3-5/21 Hydropower plant GabEkovo and idle HDP Bratislava 
outlets Hragko JaroBeviC 

Go1 j er 1965 B 

Content - mlysis' of the problems of id le  outlets w i t h  regard ta their 
main f unct ions : 
a/ maderation of the unfavourable effect of hydropower plant 

falling-out 
b/ discharging of ice flues and ice slush 
cJ flood water passing 
- Constructional designing: 
a/ hydropower plant without bypasses /with water resistance/, 

with lower bypasses, with upper bypasses. 
b/ i d l e  outlets outside the hydropower p lan t  blocks, or 

between t h e  blocks of the hydropower plant. 
Evaluation 

~esults of the study are included in the investmenr task 
from 1967, They m a y  be partly used fur CF. 

3.5/22 Hydropower plant GabEikovo-Study of HDP Bratislava 
construction solution of navigation sebele 1965 C 
locks 

Content - Descriptiun of respective variants of the constructionai 
design. Variuus t ypes  are divided into f o u r  basic groups. 
f .  reinforced concrete structure of half-frame type / two 
variants/ 
II. type I.with modified hydraulic system / 3  variants/ 

111. construction with bottom di latated from side walls 
/10 variants/ 

IV. special construction t y p e s  / Z  variantsi 
- Evaluation of variants with regard tc organization of w o r k s  

- and technology Jearth works and fouridation, concreting 
works/, 

- econumical estimation. 
hraluation 

After cornpletion the results of the study may be used 
for CP. 

3-5/23 Investment task cf 1 9 5 7 .  Materials HnP Bratislava 
workedoutbyCZparty ,  GabEikovo Hragka 1957 8 
pro j ect 

Content - ~ a s l c  data of the investment task from 1967 include design 
of the hydropower project in 17,6 km of t he  canal stationrng 
at GabEikovo village. 
The project  consists of the hydropower plant w i t h  installed 
puwer output 700 MW will operate chiefly as peak uperatron 
and at hiqher flow rates also continuously. ?ko naviqatron 
locks are çituated on the laft side of the hydrupcwer plant ,  



having dimensions 3 4  x 260 m. The basic data include namely: 
- determination of the optimum backwater elevation, of 

installed capacity, providing of output at d i f f e r en t  
diçcharges, limitation of coutput during winter period and 
f load events , 

- evidence of the  posçibility of frequency regulatiun and 
automatic water paçsing at falling-out of the hydropower 
plant, 

- navigation conditions at navigation discharges and various 
conditions of the hydropower plant operation, 

- foundation, construction pit, filtration and piping, 
- prefabrication 
The çtudy includes evaluation of research and survey works 
carried out  by 1967. 

~valuation 
Project rnay he partly used £or CF. 

3 . 5 / 2 4  Hydropower plant GabEikovo-Construc- HDP Bratislava 
Lion site equipment and building Kotala 1965 B 
procedures 

Content - Project study dealing with the  layout cf the main construc- 
tion yard of the  hydropawer plant GabCikovo and the output 
of main structures of the construction sire eqrriprnent. 
Simultaneously the main mechanization equipment for concreting, 

. and assembly /installation/ works of the respective structures 
are described. 

Evaluation 
With regard to the elapsed t i m e  and new schedule of works 
it will be necessary: 
1. To cunlrol and test the required uutputs of concreting 

and installation woxks at the structures of t he  hydropower 
plant and navigation locks and tu design afço required 
structures of conçtntction site equipment. With regard 
to rather difficult production of drilling fluid, and 
to construction of sealing vals it will be necessary to 
modify t he  design w i t h  regard to the recent development. 

2 .  Attention should be focused on caterpillar cranes. 
The study may be partly used for CP. 

3:5/25 Investigation on B engine-pump sets HYCO Bratislava 
of hydropower plant GabEikovo Schulz, Hragko 1971 B 

Content - The original study with 9 turbines was based on the 
production capacities of the  Eirm CKD Blansko in 1965 
Jrunner dimension 8 ml. The new study with 8 turbines 
is based on n e w  production possibilities of CKD Blansko 
/ runner  dimension 8.50 mi. 
The study with B turbines is advantageous with respect 
to pawer transmission between CSSR and Hungary, and cost 
saving for foundation /smaller construction ptis/. 

Evaluation 
Research results may be partly used for CF together wirh 
the study of the alternative with 9 turbines. 

3 . 5 1 2 6  Optimum dimensiuns and shapes of V6VX Bratislava 
spiral casings for turbines cf Zajdllk 1965 C 
the hydruel.puwer plant Gabeikavu 

Content - Investigation were carried out in three stages on an aero- , 

. 99 i 



dynarnic model. The first stage solved the dependence of 
hydraulic lusses un the spiral dimensions. The second stage 
exarnined the effect of the spiral shape and tail skid loca- 
tion on discharge distribution and on the velocity f i e l d  

' 

on the perimetex of the distributor inlet. In the last 
stage the pressure distr ibut ion along the spiral  perimeter 
was measured using the spiral  type B = 2,81 D. 

Evaluation 
~ h e  çtudy of the shape of hydraulic turbine profile continues . 
The cornplex of issues comected with the hydropower plant - 
is tu be completed hy the study of the arrangement of inlets 
and outlets of bypasses fidle outlets/ in turbine blocks, 
and by investigation of hyàraulic phenornena, occurring in 
the  turbine block at abrupt closing of the suction pipe, or 
inflow at released coupling between guide and runner blades. 
A f t e r  supplementation the research results may be used for CP. 

3-5/27 Development of co&truction of the Blansko 
hydrciaggregate for hydropower planc B i m  1966 B 
GabETkovc 

Content - The research task consists of following sub-taks: 
- Development of the  equiprnent for pressure tests of 

runner blade pins 
- Development of the sealing of turbine guide blades 
- ~evelopment of t he  rechology of main turbine nnits 
- Developrnent of the  construction of contxal turbine units 
- Tensiometric and deformation rneasurernents O£ the mudel 
of the upper blade circuit and turbine cover 

- Casting of runner blade 
- computation of the cover 

Evaluation 
Research results may he partly used for CF. 

1-5/28 Modal tests in water for acceptance EKD Elansko 
of the turbine block 4 -H-69 and Vitvar 1966 B 
assessrnent of its effect on effi- 
ciency 

Content - Mode1 measurements of a turbine block /inlet w i t h  damming 
grooves, spiral, suction pipe with damming grooves and idle 
uutletf- Efficiency measurements wert proeessed as 
a chaxacteristics, according tu which t h e  turbine for the 
GabEikovo project w a s  design&. 

Evaluatiun 
~esearch results may be partly used for CP. A t  present n e w  
modelstudoes andmeasurements are carr iedoutbythe  producer. 

3 - 5 / 2 9  C f f e c t :  of spiral width variation EKD Blansku 
and shcrtening cf suction pipinq Vi tvar 1466 D 
conus 4-K-69 on the course of ef- 
ficiency and cavitation 

Content - Testing of two types of spirals with equal width, but dif- 
ferenG tail skid turning, and.verification of the cavita- 
tion coefficient of the- model turbine 4-K-69 with angular 
suction pipe. 

Evaluation 
O n  the basis of this research task the spiral type and 
suction pipe type w e r e  çelected for the investment task, 



Research results rnay be helpful for CP. 

3 - 5 / 3 0  Effect cf idle ontlet and turbine  EKD Blansko 
pençtack 4-K-69 on efficiency course Vitvar 1956 A 

Content - Testinq of the idle-outlet Iocated in the  spiral in le t ,  and 
of the idle outlet lccated in the sp ira l  wall. 
Suggested location and solution of the  coutlet have no 
effect on the turbine efficiency. 

Evaluation 
Conclusions of the research task were applied for de- 
signing of the idle outlet in the turbine block. Research 
reçultç rnay be usad in full extent for  CF. 

3.5131 Long-term turbine  run 4-K-69 at ?KD Blansko 
loose linkage of guide wheel and RempSSek 1966 C 
runner 

Content - Testing and verification of idle water passing through 
Kaplan turbine  at released coupling between the runner and 
quide wheel in case of failure and hydroaggregate c u t  off. 
Reçults of rneasurernentç carried o u t  at t he  hydrupower p l a n t s  
PavaZskS Bystrica and HriCov. 
The work was focused on assessrnent of the  range of pressure 
pulsation in the area of turbine and suction pipes, or 
eventually on assessrnent of discharge and revolutions, 
of t he  e f fec t  of throttling of t he  outflov profile of the 
suction pipe.  Finally measures are presented, which should 
be conçidered in aggregate dimençioning, as well as a d d i -  
tional n e w  measurements or verification which are to be 
realized. 

Evaluation 
Reçearch results m a y  be used fur CP after supplementarion 

3.5/32 Development of throttle control EKD Blansko 
in turbine suction piping ~racha i :  1966 C 

Content - çuggeçtion and solution of the throttle valve for the 
srtction pipe of turbine for utilization of water passing 
through turbine at released coupling of guide and rumer 
blades . 

Evaluation 
After supplementing the research results may be used for  CP. 

3 - 5 / 3 3  Reçearch and development of a prog- CKD Blansko 
ressive solution of technological Vitvar 
part for investment task of the 
G I N  - Praject 
Kydropower plants GabEZkovo, Vojka 
and CiEov 

Content - The research task dealt with the determination of turbine 
dimensions, the efficiency and cavitation properties and 
assumptions for  mure efficient construction and water 
power utilizaticn. . 

Evaluation 
Results rnay he partly used for CPT 



3 . 5 / 3 4  Study of pure compensation operation HDP Bratislava 
and determination of apparent gene- Gardian 1966 D 
rators output 

content - Possibilities of pure compensation operation af hydroaggre- 
gates of the hydropower plant GabEikovo have been dealt with 
from technical point of view, and conparison with other 
compensatiun method. Conclusion is, that the pneumatic 
method of cornpençatian operation is not recommended for 
the GabElkovo project, 

Evaluation 
~esearch resultç m a y  be helpful for CP. 

3.5/35 Investrnent task G/N Project.Gab2ikovo HDP Bratislava 
project-machinery-hydraulic part Kau f mann 1957 B 

Content - solution of the GabEikuvo project with 9 hydroaggregates 
p, = 700 MW, with idle outlets in turbine blocks. tonceptual 
sollution in main cross-sections, technical specification 
of rnachinery, estimation of w e i g h t ,  cost, prices and finaly 
a technical report is presented. 

Evaluation 
study may be partly used for CP together with the study 
of the alternative with 8 turbines. 
For elabaration of the study tenders and technical data of 
main contractors ~ K D  Blansko  and Skoda Plzeil were applied. 

1-5/36 The G/N Project. Supplement to HYC? Bratislava 
the p r o j e c t  task. Study on 8 units Chrnel 1966 C 
of hydroel. power plant GabEikovo. 
Machinery-hydraulic part 

Content - salution of machinexy-hydraulic par t  of the hydropower 
plant GabEikavo with 8 hydrcaggregates, and turbine runner 
diameter 8500 mm. 
~nclosed tu the study are drawings, technical specifications, 
budget, and technical report. 
~t is sta ted ,  that the solution with 8 hydroaqgregates is 
definitely most adequate. 

Evaluation 
After supplementation the results may be uçed for CP. 

3-5/17 Design of the basic scherne of the HDP Bratislava 
hydropower plant ~abEikovo KedroviE 1966 D 

Content - Design of the basic scheme of the hydropower plant; connection 
for given parameters and for 9 hydroalternators. Switching 
station 220 kV with 6 cable outlets is designedwith t w o  
çystems of cannections and auxiliary cannections, 4 machines 
are conriected tc each half, the ninth machine may be comected 
tu opcional side of the switching station, The uwn consurnption 
is provided £ r o m  the  distribulian netwurks of bcth corntries. 
Layuut of main electrotechnical facilities is also presented 
in the study . 

Evaluation 
with respect to.a new method of output  carrying of t he  
hydropower plant GabEikovo / 400  - 110 - 120 kH/ is this 
design of the basic scheme groundless. Thuugh, the study 
may be helpful for CP. 



3 . 6  TAI LWATER CANAL 

3 6  Overall arrangement of tailwater VblH Bratislava 
canal  discharging from hydropower gtich, Sumbal 1964 A 
plant GabEikavo into the Danube 

Content - Examination of t h e  correctness of direction linkage of 
the canal to the river channal, influence of various 
methods of height linkage on head losses. Optimum slope 
of transition sill, sections of the bank exposed to 
incr~ased stress of flowing water had been assessed by 
the  study. Areas of strearning separation £rom the /river/ 
hanks were identified and required rneasures were suggested. 
Distribution of velueity in the area of t he  outled ar  
operation discharge w a s  determined with regard tu navigation 
r ev i r emen t .  

Evaluation 
Research results may be used in full extent for CP. 

3 - 6 2  Protection of slopes of t h e  t a i l w a t e ~  HDP Bratislava 
canal Soltés 1965 A 

Content - ~escription of t h e  tailwater canal 
- Construction process 
- Geological conditions 
- Operation conditions - Estimation of effects influencing outlet canal slopes: 

waves caused by wind, waves caused by vessels, ef fec t  of 
hydrupower p l a n t  peak operation, static effect of ice. d y -  
namic effect of ice, other impacts.  

- design of protection: rip-rap of ungxaded stone, rip-rap 
of graded stone, concrete plates mat. 

- estimation of suggested protection alternatives. 
Final ly it is çtated tht the alternative of protection th 
r ip-rap in twu layers Jlc iwer  one as f ilter, and upper one as 
protection/ is considered as most adequate. 

Evaluation 
Research results rnay be used in full extent for CF. 

3 . 6 / 3  Protection /lining/ of slopes of &UT Praha 
the tailwater canal £ r o m  the hydro- Votruba 1965 A 
power plant GabEikuvo 

Content - As less expenç ive slope fortification of the tailwater c a ~ a  l 
is recommended in this research report a rip-rap of rubble, 
as  compared with concrete m a t s .  

Evaluation 
Research results may be used in full extent for CP. 

3.6/4 Protection of bankç uf.the tailwater h - ~ ~ d r a u l i c s  
canal of hydxopuwer plant GabEikavo Votruba 

EYDROSTAV Hu j eze k 

Content - Consideration of various types of fortification: 
- stone rip-rap - cancrete prefabricates joined i n t o  a mat 
- fortification applying bitumen 
The choice of fortification types nas governed by t h e  
standpoint to be taken in to  consideration, that it would 
be necessary to 



- carry out construction under water in a considerable 
depth 

- to work under difficult operation conditions 
- to provide highest safety of operation. 
Recommended type of protection - rip-rap of ungraded 
stone - is less expensive than concrete mats. realization 
is more simple, more durable, less sensitive against 
damaqes, the rep'air and maintenace being eaçy.  The 
r e s u l t s  should have been verified w i t h  field experiments, 
JHYDROSTAVJ, huwever the disastrous flood in 1965 preven- . 

, ted realizaton of those experiments. 
Evaluation 

The study may be used i n  full extent for CP. 

3 , 6 5 5  Investment task af 1967. Materials HDP Bratislava 
worked out by CZ part. Tailwater Schulz 1967 B 
canal  

Content - Materiais and data worked aut f o r  the toilwater canal dis- 
charge capacity 4000 m3/s ,  at mean profile water velocity 
i , O  m/s. A t  peak operation, water velocity does not exceed 
1,2 mJs, in case of maximum flood 1,s m/s. 
Following data are summarized in t h i s  investment task: 
- natural conditions of the construction of taiiwater canal 
- geological condition in the  canal route 
- data on earth materials and on climatic conditions 
- construction design of the canal 
- hydraulic cornputations 
- technological proceeding of the  construction 
- structures 

Evaluat ion 
The project may be paxtly used for CF. 



3.7 CHANNEL DEEPENING DOWNSTREAM OF PALKOVI~OVO 

3 . 7 J 1  Extent of deepening of the Danube HDP Bratislava 
sectiondawnstreamof PalkoviEuvo Schulz 1966 A 
Study 

Content - Investigation of the optimum extent of the Danube deepening 
and its energetic-economic effect ,  fur ther  the issue had been 
dea l t  with, whethex the deepening 1,7 m, assessed f o r  steady. 
flow, is the m o ç t  effective also f o r  non-steady flow /at 
peak operation of the GabEZkovo projectf. Deepening alter- 
natives 1 m, 2,25 m and 2 , s  m w e r e  investigated. Technical- 
econcmical computations showed, that deepening 1,7 m was the 
most effective alsu for non-çteady water flow. 

~valuation 
~esearch results may be used in full extent for CP. 

3.?/2 Estimation of optimum w a y  and extent V f h  Bratislava 
of the Danube channel deepening, Pi rkovski 1966 A 
investigation of deepened charnel 
stability 

Content - The bedload and suspended load regime had been studied 
under current conditions and after the completion of the G/N 
Project, as well as bedload and suspended load regime in case 
of an uncomplete systern, pscblemç conriected with t he  Danube 
channel deepening and flood w a t e r  diversion. 

Evaluation 
Research resul t s  rnay be used in full extent  for CP. 

3.7/3 Calculation of water level course HDP Bratislava 
in the dredged Danube section. Schulz 1966 A 
Deepening 1,7 rn 

Content - Computation of w a t e r  level course in t he  dredged Danube 
section was executed in the conriectiun with longitudinal 
profile of water levels in the section G 6 n y C  - GabEikovo. 

Evaluation 
Research r e s u l t s  may be used in full ex ten t  for CP. 

3 . 7 / 4  Written longitudinal water level D P  1966 A 
profile in t he  section Gunyir-Gab- Çchufz 
Eikuvo after dredging 

Content - Written longitudinal profile of water levels in the section 
of artificial Danube channel deepening £ r o m  rkm 1 791,113 
to rkm 17,590 for discharges /related to ~agymaros/: 
Q = 1000-2300-278~-57~7-765Ci-8700-9000 and 1 0 4 5 0  m 3 / s .  

Evaluation 
Research results rnay be used in full extent  for CF. 

3 . 7 / 5  Investment task £ r o m  1967 ImP 1967 B 
Data worked out by the ES party Schulz 
The Danube channel deepening 
domstream the-tailwater canal 
mciuthing 

Content - Downstream of the tailrace canal mouth in the section £rom 
xkm 1811 to rkm 1781 channel deepening was proposed in 



such a way, that water level decreaçing l,? m at a discharge 
of 4000 m 3 / s  would be attained downstream cf t h  hydropawer 
plant GabEikovo. The material includes hyüraulic computations, 
technical solutions, design of technological procedures, 
and evaluation of t he  research in this field, carried out  
up to the present /s-1-13-1-/26/. 

Evaluation 
The project may be partly used for CP. 





Above mentioned proposais were drawn up for working out 
of the proposa1 of investment cost division in 1967. 

Evaluation 
The project may be helpful for  CP. 

4.1J5 Proposal of cost distribution for VIZITERV 
protective rneasures. Hungarian Péczely,P8ka,Kiss 1967 D 
regions 

Content - Ln the period £ r o m  Febmary 2.-10.1967 the  principles of 
cost distribution f o r  the G/N Project were processed and 
approvedas joint  andnational investments / P r o t o c o l O N v  - MLVH 
a£ 2.-lO.II.1957. item III/. 
This volume of projects includeç proposal for cost distri- 
bution, worked out on the  basis of approved principles 
and relates co following regions: 
Section VisegrSd - Domos, area Pilismarbt, area Esztergom, 
section Nyergesfijfaiu - Dunaalmas, area Komgrom, section 
Pagymaros - Ipoly, area Komarorn - Gonyii - Nagybajcs, Duna- 
kiliti-Hrugov reservoir. 
Project includes cost distribution of respective s t r u c t u r e s  
in percentage, without forint value. 

Evaluation 
Project rnay be used as starting material for CP. 



4.2 PROTECTIVE MEAÇURES ON CZECHOSLOVAK TERRITORY 

4.211 Hydroge~logical regime of ground- E~DP Bratislava 
water. Hydroel.power project Nagyma- veliE 1967 B 
r OS 

Content - Abstract £rom the çtudy of Dr. Dub "Assessrnent of changes 
in gruundwater xegime in the territory inf luenced by backwater 
of the Nagymaros project  by means of balance methcd" 
Respective parts include: 
a /  development of balance equation and evaluat,ion of the 

period 1 9 5 5 - 5 6  
b/ water balance changes after the backwater due to 

Nagymarcs pro j ect 
c/ balance in t he  Eorm of tables /for t he  state befcre 

t h e  eonstructian in 1956-56 and after the G / N  completion. 
Situation demonstrates areas of prevailinq effect of res- 
pective mernbers of balance equation. 
Finally the requirement of repurnping after construction 
is specified. 

Evaluation 
R e s u l t s  may be partly used for  CP. 

4 .2 /2  Investment task of 1967, Materials HI3P Bratislava 
worked out by CZ Par ty .  Project of KalaSa 1967 D 
organization of construction. 
Nagymaros pro j ect 

Content  - Materials describing designs O£ construction organization, 
of protective measures on the CZ territory, specification 
of the tutal dernand of construction equipment, full cubic 
contents of main construction works and orientation schedule 
of cunstruction. 

~valuation 
Project  m a y  be helpful for CP. 

4 . 2 / 3  Investment task of 1967. Materiais WDP Bratislava 
worked out  by CZ Party. ~elaying Marek 1967 B 
of ruads 

Content - Materials presenting designs for  roads relaying in t h e  
section of the Nagymaros project: 
State road MoCa - Kravany - Cenkov 
S t a t e  road Kamenica - Chlaba 
Municipal road Koldrovo - ~ o ~ o i n i k ~  

Evaluation 
Project  rnay be partly used for CF. 

4 . 2 / 4  Investment task of 1967. Materials HDP Bxarislava 
worked out by CZ party. Connections KedroviE 1967 3 
2 2  kV and purnping stations 

Q 
Content - Proposals for transmission lines and connections 2 2  kV to 

pumping stations, as well as designs and cost for electro- 
technical part of pumping stations in the section of t h e  
Nagymaros pro j ect , 

Evaluatiun 
Bxternal transmission lines 22 kv were partly realized 
for new pumping stations M. Kusihy, Landor and Sturovo. 
Project may be partly used for CP after examination of 



the actual çtate of realized transmission lineç 22 kV and 
realized electxitechnical equipment of n e w  pumping stations. 

4 . 2 / 5  Investment task of 1967. Materials HDP Bratislava 
worked out by CZ party. Disposession Luptak 1967 D 
of lands and buildings-Nagymaros 

Content - Çtatement of accupied land eçpecially for protected flood 
contra1 territory and floudplain. Areas for permanent 
occupation and for temporary occupation w e r e  determined. 
~aterial was-worked out for respective regionç of prutective 
measures on CZ territory in the section of Nagymaros projec t .  

Eva lua tion 
Project may be helpful for CP. 

4 .2.01/1 The Danube - Szal ka. ~hïaba GP Praha, ~ u ç e k  1565 C 
Content - Geological conditions in routes and lacalities of respective 

protective rneaçures are estimated in the  report. 
Evaluation 

Aftex completion t h e  results may be used for fP 

4.2.01/2 Investment task of 1967. Materials HDP Bratislava 
worked out by CZ p a r t y .  Region Lichi 1967 B 
~0.1-Lower Ipel River 

tontent  - Protection of the territory nearhy t he  rpel confluence with 
. t h e  Danube and in the xeach Salka - Letkés ,  was dealt with. 

The design includes also protection of railway embankrnent 
in the section Chlaba - Kamenica. 
~ h e  protection is realized by protection embankment - dykes, 
and seepage canals. InfiltraLing water is repumped by 
means of pumping stations. In the section Salka - Letkés the 
Ipel channel adaptation is designed by means of a cutoff on 
the Hungarian territory. 

Evaluation 
Project may be partly used for CP. Chanqeç m a y  be expected 
in the seacticn Salka - Letk=s. Within the çcoge of boundary 
rivers development adaptatiun of t h e  old Ipel chamel was 
cunsidered without cutoff. 

4.3.02/1 The Danube at gttirovo GP Praha, Lucek 1964 C 

Content - The submitted report presents geological data on t he  
ievel of a detailed survey fur the area Nu.11. 

Evaluation 
Results of the çurvey may be used £or fP. 

4 . 2 . 0 2 / 2  Alterations in grounwater regime UK Bratislava 
in the StGrovo region Duba 1966 A 

Content - Groundwater regime had been evaluated on the basas of pro- 
cessed hydrogeological and hydrological data, abtained 
by means cf suntey and lonq-term observation. 
The result of solution is the prugnosis of groundwater 
Ievels . Groundwater level , af ter completion cf the G / N  Pro j ect 
construction will gel stabilized in the region of average 
stages, with a lower fluctuation as experienced up to the 
present. , 

Evaluation 
The investigation confirmed the good efficiency of the 
designed seepage and drainage system. Research results 
m a y  be used in full extent for CF. 



4.2.02/3 Investment tas& of 1967. Materials DHP Bratislava 
worked o u t  by CS party. ~egion Go1 j er 1967 B 
No.2-Lower Hron River 

Content - Design for protection of the territory on both river banks 
ar the Hron river confluence with the  Danube, and cf t he  
adjacent gturovo region in t he  Danube section rkm 1716-1720. 
The protection includes reconstruction of existing flood 
plain dykes of the Danube and Hron, construction of seepage 
canals and covered drains, building of the  pumping s t a t i o n u  
Karnenica n/Hronom and extension of the  n e w  purnping station 
Stfirovo, which would repump internal and seepage waters. 

Evaluation 
Praject rnay be partly used for CP. 

4.2.03/1 111. Kravany xegion GP Praha Lucek 1964 C 

content - Submitted report  presents results of the survey works un 
the level of the detai led stage i n - I I I .  region.  

Evaluation 
- After completion, t h e  r e s u l t s  m a y  be applied for CP. 

4.2.03/2 Çtudy of the regime and forecas- vK Bratislava 
ting of groundwater xegime after Duba 19615 A 
completion of the G/N Project 
in Xravany region 

Content - The task dea l t  with the groundwater regime on the basis of 
observation of groundwater levels changes, with theoretical 
analysis of data, obtained from the engineering-gelogical 
survey. The research r e s u l t s  show, that groundwater level 
changes will ocur un ly  in a narrow riverine zone, w h e r e  
decreasinq of gruundwatex level fluctuation will Lake place. 
Protective rneasures were experimentally verified and some 
modifications suggeçted. 

Evaluation 
Research results may be used in full extent for CP. 

4 . 2 . / 0 3 / 3  ~nvestment task of 1967.- Materials KDP Bratislava 
worked out by CZ party. Kravany Dinga 1967 B 
region No.3 

Content - Design of protection of t he  territory aiong the Danube in 
t he  section rkm 1722,6 - 1 7 4 5 . 0 .  Recunstrttction of existing 
inundation levees of the Danube was designed, as well as 
construction of paralled seepage canals, building of  pumping 
stations Obid and Cenkov for repumping of seepage and internal 
waters, and adaptation of existing canals Obid, Ebedfok and 
Marasks for divesion of internal and seepaged waters to 
new pumping stations. 

Evaluation 
The project may be partly used for CF. In designing dyke 
reconstruction the actual statc cf dykeç, repaired aiter 
the flood in 1965, is tu be considered, 



1 The Danube - IZa region GP Praha. ~ u c e k  1964 c 
- The repart presents reçults af çurvey works on the level of 
a detailed survey in IV. region for a i l  structures according 
to the task. 

Evaluation 
After cornpletion the results may be used for CP. 

4.2.04/2 study of the regime and forecaç- UK Bratislava 
ring of groundwater levels after Duba 1966 C 
completion of the Nagymaruç part cf 
the project in the region IZa and 
left Nitra r iver hank 

Content - ~valuation of the present groundwater regime on t he  basis 
of obsexved stages. Prognosis of groundwater levels was dealt  
with experimentally on a two-dimensional hydraulic integrator 
of p r o f .  Lukjanov. By means of grcundwater-table contours 
t he  or iginal  stage at low and high waters  waç ccmpared with 
t h e  groundwater level stages after the construction- 

Evaluation 
After completion, the resulcs may be used fur CP. 

4.2.04/3 Investment task of 1967. Materials HDP Bratislava 
worked out  by CZ par ty .  Region N0.4 Dinga 1967 B 
f Za 

Content - Design for the protection cf the territory aiung the  
Danube in the section rkm 1751 - 1766 and in t h e  area 
of confluence with the  VZh from the  mouth tu the 
road bridge in km 1,53 of the Vdh river. 
Reconstruction of existing inundation -1evees had been 
designed, construction of new pumping stations at Zitavska 
~ 0 6  and IZa. and construction of parallel seepage canals. 

Evaluation 
project rnay be partly used for CP, thouqh the ac tua l  s t a t e  
cf inundation levees, repaired after 1955 flood, is tu be 
cunsidered, 

4.2.05/1 K o r n A r n o  - city GP Brno Brazda 1964 C 

Content -Sumrnary of the detailed engineering-geological survey fo r  
the region V - for al1 designed structures. 

Evaluation 
Results of the survey rnay be used, af te r  supplementaticn, 
for CF. 

4 . 2 . 0 5 / 2  Investmtnt taçk of 1957. Material HI3P Bratislava 
warked out by CS party.  Region Na.5 ValaÇik 1967 B 
city of Komarno 

Content - Data including designs for protection of the city Komarno 
against floods, against seepages due to Nagymaros project  
backwater. Flood control is provided by means of construc- 
tion of a protection line, leading f r o m  the railway bridge 
cver t he  Danube, alcng the isle cemena Flota, through t he  
closing structure and shipyard baçin tu the l e f t  Danube 
bank, further'along t he  harbour ta t he  VSh river mouth, 
and fur ther  along the left VSh river bank to t he  km 10.5 
of the VSh downstream,of the purnping station Novd Osada. 
Seepage waters /due to the  permanent backwater and during 
flood events/ are intercepted by covered drains and lead to 
~umping stations at the Danube, un the VSh and un rhe isle 
Cervend Flota. 



Evaluation 
. Project may be partly used fox CP. 

4.2.0611 KomSrno - ~ e d v e h  GP Brno Hradski 1965 C 
Content - The report presents results a£ the engineering-geological 

survey in t he  region V I . ,  executed fur respective struc- 
tures. 

Evaluation 
After completion, the results may be used for CP. 

4 . 2 . # 6 / 2  Investmenr taçk qf 1967. Materials HDP ~ratislava 
worked out by CT part y . Region No. 5 Urbanec 1967 B 
Komarno - Medveduv 

Content - ~aterials including designs of proteclive measures f o r  t h e  
territory along the Danube in the section rkm 1770,4 to 
1800. Seepage canals are also designed along the  dykes, 
mouthing into pumping stations Muva StrSZ, Pavol and Kosihy. 

Evaluation 
Project may be p a r t l y  uçed for CF. Adaptation of dykes after 
1965 flaad iç tu be considered, as well as the new pumping 
station Kosihy, which will have to be reconstructed for  
repumping of seepage waters. 

4.2.0711 L e f t  VSh r iver bank GP Praha t u c e k  196 5 C 
Content - ~ h e  report presents results of survey works in the region 

VI1 on the  left V2h river bank. 
Evaluation 

Survey results may be used f o r  CF after completion. 

4 . 2 . 0 7 / 2  Investment task of 1967. Material HDP Bratislava 
wurked out: by CZ party. Region N0.7 ~ i c h i  1967 B 
- L e f t  Vah river bank 

Content - Materials incf ude the design of protective measures for t h e  
territory alony the left VSh river bank from the road bridge 
over the Vah at Komarno to t h e  village KomoCa. 
Seepage canal along t he  dyke will mouth into the existlng 
pumping station Landor. 

Evalua tion 
Project rnay be partly used for CP, though the  reconsrructlon 
of the  Ieft-bank dyke a£ the Vgh, realized as flood control 
rneasure, is tu he considered. 

4.2.08/1 R i g h t  V&h river bank and Mali GP Brno Svoboda 196 5 C 
Danube 

Content - Evaluation of the results of surrvey works in the region '.'III 
in the section f r o m  K o m z r n o  - Nova Osada to KolSrovo. 

Evaluation 
After supplemantation the survey results rnay be used for CF. 

4 . 2 . 0 8 / 2  ~ i g h t  Vah river bank and M a l 9  GP Brno 
Danube noléczyov~ 1965 C 

Content - The report presents results of survey works executed i n  
the reqion V I 1 1  in the section Erom Kol5rovo to the pumplng 
station Açzbd, as well as along the VAh river frcm Kuldro-ru 
to the  Dedina MladePe. 

Evaluation 
After completion, the survey results may be used for CP. 

4 . 2 . 0 8 / 3  Analysis of groundwate_r Bratislava 
regime in the region Sala-~ol6rovo Gyalokay 1965 C 
and forecasting of t he  effecl of 
Nagymaros pro j ect on t h i s  regime 





4 . 3  PROTECTION MESURES ON THE HONGARIAN TERRITORY 

4.3.0151 Displacement of s t u e  quarry IPARTERV LazSr 1955 B 
at visegrad 

Content - The study dealt in details with the  displacement of a Stone 
quarry due to the coonstructian of the  river project, in 
two alternatives - without stone quarry development and 
with development. Economical computation for both alter- 
natives. 

~valuation 
The çtudy m a y  be used for fusther designing and i ts results 
may be partly used for CP, 

4.3.01/2 Investment task. project of VI Z ITERV 
protective measures in regions. Kéry,Péczely 1967 C 
Region Visegrad-Domos 

Content - Design of reguired protection measures after ,creating of 
backwaters, necassary dimensiuns of those measures, terrain 
training. data on industrial plants tu be removed as w e l l  
as on agricultural land tu ba occupied. 
Elevation Ur transfer of the road No.11, belonging in the  
region, displacement-of the Stone quarry at Visegrad are 
included in a separate projec t .  

Evaluation 
Results of the proj  ect may be used, af ter supplentation, for 
CF. K o w e v e r  changes, that occured in the meantirne are to be 
conçidered. It iç necessary to verify the haxbour recon- 
struction at Domos, since the project waç not accepted 
by t he  Navigation Department cf the Ministry of transpor- 
tation and communication, 
The demand for the stone quarry is to be examined, since 
it was proposed to liquidate it in the investment ta sk  1973. 

4.3.02/1 Graundwater regime in region VITUKI 
~ i l i s r n a r o t  and foracasting of Ubell 19G4 C 
expected state 

Contenc - unfavaurable increasinq of groundwater stages is expected 
only in one narrow riparian zone, where due to backwacer 
the groundwatér would occur in the depth 1,s m under the  
terrain. Considered backwater does not influence unfavou- 
rably groundwatexs deeper than 1,s m. 

Evaluation 
Hesearch results may he, aftar çupplemencation, used for CF. 
Mode1 çtudy will be advantagecuç. 

4 . 3 . 0 2 / 2  Report on geoelectric measurement G e o f i z i k a i  
of resistance of engineering-geo- intézet 
physical characteristics in the  J6sa 1964 D 
region Pilismardt 

Content - Grave1 layerç and various subscil strata have different 
çpecific resistance. By means of measurements in the 
dyke route it was possible to assess the  thickness of the 
grave1 layer, the depth of the subsoil and quality of the 
material, as well as data on the  pernieability of gravel 
complexes. 

Evaluation 
Based on this investigation it would be possible to limit 
the number cf survey drilling works on territories with 
sirnilar structure. 

Besults may be helpful fur CP, 



4 . 3 . 0 2 1 3  Experts account of town design and V ~ ~ T E R V  
urbanization in the regicn P i l i s -  TurosSnyi 1965 B 
mar6t 

Content - The project deals with the raining of the bank line of the 
recreation area, which will be constucted according to 
the recommendations of the chief architect for Dunakanyar. 

Evaluation 
Project m a y  be carisidered as starting material for une alter- 
native solution- It rnay be partly used for CP. 

4 . 3 . 0 2 / 4  Engineering-geologicalsurveyof VIZITERV 
the region Pilismarat /Final re- Erhardt 1965 A 
por t /  

Content - The report gives an accurate image on the conditicnç in the  
regian on the basiç of a survey, completed in April 1955. 
The most important Quatenary, Miocene, and Oligocene fur- 
mations with regard tu sui l mechanics and engineering geul oqy 
were invewstigatied, taking into consideration t w o  alternatives 
of protection rneasures. Since in the time of the  elaboration 
of the report  the location of respective structures was not 
known, no detailed survey f o r  them had been performed. 
~roundwater dynamics in characterized by means of a large 
number of observation wells. Various rnethods concerning 
seepage ad itç occurence are presented. 

Evaluaticn 
survey xesultç may be used in full extent for CP. 

4 . 3 . 0 2 / 5  Investment task. Project  of protec- VIZITERV 
tive rneasures in the  region Pilis- K&zi,P&csely 1967 B 
rndr6t 

Content - Accoxding tu the  project the major part of the region  will 
be inundated, 60 ha of the territory will be protected. A 
separate pruject deals with the vexticai alignment of the  
road No.11 / i t s  elevation/, formation of bank lines of t h e  
abandomed territory, and arrangement of i s l e s .  

Evaluation - The project' may be partly used for CP, however changes 
that occured in t he  mean-time are tu be considered 
/Construction of n e w  building, recreation cottages and 
weekend houses, e tc .  
IL is necessary ta examine the cost fur eventual 
possible protection. 

4.3.03/1 Hydraulic research of the Kis Duna VITUK1 
branch and bay at Esztergom Dohnalik 1964 A 

Content - Investigation of the çedirnentation of the branch K i s  Duna 
a!: the island Eçztergomi Primas Sziget, and hydrologic 
research of brooks discharging into the Danube in the 
bay at Esztergom. 

Evaluation 
The study is Lo be estimated together with the study: 
"Suzvey of hydrological conditions of the day at Esztergom" 
No.&.O8.03/10/1/13. 
Resulcs rnay be used in full extent fur CF. 

4.3.0fJ2 ~nvestigation of hydrologic condi- VIT'UKI 
tions in the bay at Esztergom Csoma 1965 A 

Content - A f t e r  channel closing and due to backwater 80 m3 of bedload 
will reach i n to  the branch Kis Duna annually, the volume. 



which may be considered as negligible. 
~valuation 

Research results may be used in full extent for CP. 

4.3.03/1 Groundwater regime in the area cf VITUKI 
Esztergom and forecasting of e x p e c -  ubell 1964 A 
ted s t a t e  

Content - The study defines the groundwater movernent along the river 
bank. Under backwater conditions and operation of designed 
seepage canals the  groundwater level will be sirnilar as 
at preçent t i m e .  In the  northern part of the  region the  
groundwater level will increase, however without any 
unfavorable effects. 

Evaluation 
Research results rnay be used in full extent for CP. 

4 . 1 . 0 3 / 4  ~ngineering-geological survey of VIZLTERV 
Esztergom region lprel i rninary re- Takacs 1965 C 
su l  ES / 

Content - On the basis of older geological surveys and studies 
the report  deals with in details the  geological structure 
of the territory, of the surface soil, water-bearing gravel 
layer and of the impermeable subsoil strata. Hydrological 
phenornena are dealt with considering the srnaller streams, 
passing through this territory. Also karst waters of 
Triassic limeçtone subsoil are mentioned, and the  
hydrodynamics of groundwater i n  gravel layers. It includes 
valuable data for designirrg the 13 km lortg flood-control 
protection dykes, infarrninq also about the  survey a£ c l a y s  in 
the surrounding. 

Evaluation 
Survey results rnay be used, a f t e r  completion for CP. 

4.3.0355 Engineering-geulogicai snrvey of VTZITERV 
the c i t y  Esztergom /Final report/ Erhardt 1966 C 

Content - Based on survey wurks completed in 1466 and on older data 
the report presents engineering-geological paramenters, 
required for designing of protection measures. Hydrogeolo- 
g i c a l  conditions are dealt with in details, t h e  relationships 
of w a r m  karst waters and grounwater are also studied, 
especially w i t h  regard Co the Danube water level changes. 
ALtempt tu f orecaçt the  behaviuur of springs in t h e  situation 
of aasumed backwater- 
Engineering-geulogical and hydrogeoloqical data are alço 
summarized in tables and rnaps. 

~valuation 
Sufficient basic data for deçigning protection measures. 
Further s tudy is needed for  protection of respective measures, 
structures and housingç. These issues had been also dealt with 
recen t ly  . 
Survey results may be, af ter  supplementation, used fur CP. 

4 . 3 . 0 3 / 6  Industrial waterwork Dorog VIZITERV 
Kov6cs 1959 D 

Content - The design ha-d been worked out for two alternative water- 
works at Dorog. One alternative retains existing equipment 
cf the waterwurks, or considers reconstruction with regard 
ta backwater. The second alternative suggestç tu conscrucc 
w a t e m r k s  on another s i t e  and tu leave the wells in the 



present ioeality. 
Evaluation 

The project  may be helpful for CP. 

4.3.03/7Risingoftheropeway/cablaway/ WATERV 
at Darog Sidlovics 1959 I3 

Content - Description of the elevation of the  unloading station of 
t he  cableway at Dorog by 1'5 m. 

Eva luation 
Project may be helpful for  CP. 

4.3.03/8 Investinent task. Project of pro- VI ZITERV 
tected areaç. Esztergom region. Kéri, K i s s  1967 B 

Content - Project describes required protection measures and t h e i r  
dimensions due tu impounding of water levels, design of 
flood cantrol dyes.  of external waters divesion. a networks 
of seepage systems, water main, wastewater discharging 
and other industrial structures. 

Evaluation 
Pxoject may be p a r t l y  used for CP, however changes occuring 
in t he  meantirne are tu be considered /waterwurks, wastewater 
discharging, developrnent O£ retention reservoirs, assessrnent 
of pumpirig stations capacity due to theçe circumsrances, e t c .  / 
IL is neceççary to examine the  problem of cableway elevat ion 
at Dorog and the  displacement of military area, as  well a s  
the issue of waterworks wells at Dorog and conveying of 
water in an open tailrace. 

4.3.04/1 Region Nyergescjfalu - Dunaalm6s VIZITERV 
Prelirninary engineering-geologica1 BognZr 1966 t 
report 

Content - Concerninq the protection of industrrial plants on a 2 0  km 
long sect ion of the river shore only  a few survey workç 
w e r e  realizaed. A l s o  laboratory processing of described 
materials in not sufficient. On the basis of available d a t a  
the report dealt w i t h  general qeological condition cf 
the concerned territory andpresents appruximate exqineertug-  
geological and hydrogeulogical data, utilizable fur plann~ng 
of respective industrial p l a n t s  /factories/. 

Evaiuation 
Survey results rnay be, a f t e r  supplementation, used for C?. 

4 . 3 . 0 4 / 2  Experience gained during the 1965 VIZITERV 
flood in industrial plants situa- P8ka 1965 D 
ted on the Danube section af f ecred 
by Naqymaroç backwa ter 

Content - Surnmary of experience obtained during the flood evencs 
from May 2 4  to June 30 1965 in industrial enterprises. 
situated along the Danube in t he  section between 
Nyergesujfalu and western margin of KomSrom.  The study 
presents consequences of long-lasting high water stages on 
low-laying structures, and floodcontrol measures of affecred 
industrial enterprises, 

Evaluation 
Research results rnay be used as auxiliary material for C P .  



4.3.04/3 Survey of soil-mechanics with re- IPATERV 
gard to sewerage networks of the Szalay 1964 
enterprise for transite production 
at Nyergesujfalu 

Content - Data obtained in soil-rnechanics suntey of t he  route  of 
sewerage systern, being canstructed on the territory of 
the transite works at Nyergeçujfalu. Expert's account. 

Evaluation 
Survey results may be used for CP after supplementation. 

4 . 3 . 0 4 1 4  Experts account on hydrogcolcgical MÉLYÉPTERV 
çurvey in the  connectiorr with dis- Zoller 1965 D 
placement of sha£t well of paper 
mil1 at LSbatlan 

Content - ~easibility to displace the shaft well of t h e  paper mil1 
Labatlan, situated on the Danube banks , to a higher altitude 
was examined. On the basis of 3 experimental bore holeç 
it is recommended to construct a n e w  w e l l  nearby t h e  bore 
hcfe No.2. 

~valuation 
Project rnay be h e l p f u l  for CP. 

4.3.04/5 Projeet  of regional waterworks VI21 TERV 
protection at LAbatlan Paris 1965 D 

Content - Investigation of the  effect of Nagymaros backwater on the 
regional waterworks at Lgbatlan. 
Reqtrired protection measureç and providing of trouble-free 
operation are asçessed and data needed for f u r t h e r  designs. 
Estimation of cost is alsa enclosed. 

Evaluation 
The project  is out-of-date. Present state of waterworks 
is to be examined and the conception of f u t u r e  development 
is tu be taken into consideration. 
The praject rnay be used only as auxiliary material for cp. 

4 . 3 . 0 4 / 6  ~ r o j e c t  of regional sewerage net- VIZITERV 
work protection at Lsbatlan Kérey 1965 DD 

Content  - The study dalt with following tasks: 
1. Investigation of the system of regicnal sewerage networks 

of Labatlan industrial plants and pertinent housing 
centres-project and description of ne twork  operation 
and operation of the w a ç t e w a t e r  txeatment p l a n t .  

2 .  Determination of quantitative and qualitative paramenters 
3 .  Investigation af t he  effect: cf backwater on the  s t r u c t u r e  

and i ts  operation 
4 .  Potential protection of the structure, suggestedprotection 

measures and cost  estimation. 
Evaluation 

Project rnay be helpfnl  for CP. 

4 . 3 . 0 3 / 7  Çafeguarding of thermal water for VIZITERV 
bathing place at Dunaalmas Pucher 196.1 D 

Content - Investigation of conditions in the locality, chosen for 
bathing place at Dunaalmas, .as to provide water of adequate 
quality and amount. Rirther survey would be performed to 
obtain mare detailed data for designing. 

Evaluation 
Study rnay be helpful for CP, 



4 . 3 . 0 4 / 8  Location of hathing place at Duna- VIZITERV 
almas Ludwig 1965 D 

Content - The study deals with two alternatives: 
1. Rising of the territory of present bathing place 

above backwater level. 
2 .  Displacement of the  bathing place within a distance of 

1 km. 
On the basis of cost cornparisun it iç recornrnended to 
displace the bathing place tu a locality at t he  cross 
section of rcads e c s i  and Tatai. 

Evaluation 
The study may be used as auxiliary material for CP. 

4 . 3 . 0 4 / 9  Nyergesujfalu - DunaalmS~ region VIZITERV 1964 D 
Lindner,Marko 1955 

Content: - A volume of pro j ects , including correspondence and auxil iary 
material for the projects of Pxoduction of building 
materials, of the factory Viscose and Cernent production. 

Evaluation 
Reçults rnay be used as auxiliary material for CP. 

4.3.04/10 Protective measures in ~yergesuj- VIZfTERV 
falu - Dunaalmas region K a r p a t i , K g r i  1957 B 

Content - Documentation including projects of structures: 
' a/ Filling of low-laying areas behind the railway. 

b/ Reconstruction of the underpass of the small railway 
and Stone loading at Suto. 

c/ Reconstruction of the port  for the watch-room con- 
struction fur boundary guard at Dunaalmas. 

d/ Reconstruction of accesçes ta the Danube. 
e/ Displacernent of teh  bathinq place at Dunaalmas. 
f/ Liquidation of the Danube islands 
g /  Protection of industrial establishments. 

Brick factory at ~yergesf i j falu 
Factory Viscosa 
Regional sewerage system at LSbatlan 
Transite factory 
Factory f u r  production of reinfurced cancrete 
Cernent ~ a c t o r y  Çtane factory at Labatlan 
Paper mil1 at Labatlan 
Project inclttdes also suggestionof buildings dispossession 
in concerned territories. 

Evaluation 
Project may be partly used for CP. 

4.3.05/1 ~rigineering-geological survey of VIZITERV 
K O ~ S ~ O ~  region 1Preliminary re- Eognar 1965 C 
sults II/ 

Content - Processing of data from àrilling works completed by May 10, 
1966, and results of observations. It is a supplernent to 
preliminary results No.I., published on May 10, 1965. 
Detailed treatise of experience gained during the flood 
in 1965. 

Evaluatiun 
Sufficient basic data for designing of planned protection 
measures, apart frorn the pumping station and assumed pro- 
tection line on the Danube side. Additional survey drilling 
works rnay be necessary for data completion. 
After completion the survay may be used for CP. 





Evaluation 
After examination of the possibilities tu use the islands 
the research results may be used f o r  cP. 

4 . 3 . 0 5 / 6  Project  of protective measures. VIZITERV 
~orn5rorn region. Investment task. Kéri, P6ka 1467 B 

tontent - Protectionmeasures designed for Komdrornregionas influenced 
by the Nagymazos backwater. 
Reinforcement of protection dykes, training of t he  stream . 
CO low watér, draining of interna1 waters, protection 
of the structures-of the city of K o m g r o m ,  of Petroleum 
industry at Alm~sfüzit6, Bauxite factory at AlrnSsfüzit6, 
Petroleum industry at Szhnyi, protection of agricultural 
land. Çeepage canals and prrmping stations are considered. 

Evaluation 
The project may be partly used f u r  CF. 

4.3.06/1 Transfer of machine industry at KCMTI 1959 C 
Nagymaros 

Content - Study is dealing with the  transfer of the machine industry 
at Nagymaroç and operation of the  f a c t o r y  Metal-working 
industry No.11. A t  E ç z t e r q m -  
A/ In the cunnection of t h e  machine factory transfer at 

Nagymaros derailed operation data are presented: number 
of employeeç, existing machines and equipment, basic area, 
turnover of material, power consumption. New locality 
specified for displacement and the transfer stages are 
also described. 

B/ The operation of the Metal-working industry N0.11 at 
Esztergom will n o t  be diaturbed after completion of the  
G/N Project, thus it is not necessary tu transfer the 
factory . 

Evaluation 
After completion the project  study m a y  be used for CP. 

4 . 3 . 0 6 / 2  PrOtective measures for G/N P~O~~C~.MÉLYÉPTERV - 
Displacement of sucrion piping ~çbClth 1964 D 
at Zabegényi. Informative so i l -  
mechanical judgement, 

Content - On the basis of 5 bore holes and one suction test, executed 
in the depth of 2 , 2  rn in the place of designed suction 
pipe and in i t s  surrounding, it is not recommended to 
realize this suction pipe .  Another site for suetion p i p e  
should be marked out, or another method of manipulation 
and drainig of wastewaterç çhould be recommended. 

EvaluaLian 
The expert's accuunc. may be used as auxiliary material for 
CP . 

4 . 3 . 0 6 / 3  Investment task. Protective yeasu- VIZITERV 
res for Nagparcs region-Ipel rive 3Srpdti.Kéri 1967 B 

Content - ~ a m m e n t a t i o n  includes desiqns of fullowinq structures: 
a/ Protection dykes, drain in the municipality Szob and 

purnping station. 
bJ Cut-of f, at Létkés-, dykes, drains and pumping station. 
c /  Protection of banks a t  Zebeggny village, arrangement of 

intravillane, filling of low-laying areas. 
d/ Adaptation of the terrain in low-laying areas at ~ p o l y -  

damdsd. 



e /  ~econstruction of the port and ferry at szob. 
f/ ~econstruction of stone-load and small railway at Szob. 
g/  Sealing measures a t  the  stone-cnishing enterprise at 

zebeg6riyi. 
hJ ~econstruction of the SucLion arrangement f u r  wastewaters 

at zebeggnyi - 
ProjecL includes also a suggestion of buildings 
expropriation in the  concerned territories. 

~valuation 
The project may be partly used for CP, though it is necessary 
LO t ake  into consideration changes occuring in the mean-tirne. 

4.3.07/1 Engineering-qeological survey of VïZITERv 
&CS region /F inal  report/ BaqnAr 1966 A 

Content - Report, representing a final summary of data .  95 brn small- 
diameter soil-mechanical bore holes, planned for  t h e  survey 
of the lay out O £  designed structures, have not been rcali- 
z e d  until the report completion, however, they will not 
have changed already developed geoldgical p a t t e r n .  General 
geologic, structural, engineering-geolagical and 
hydrogeologic conditions are dealt with in two parts of the 
region, namely Kopp~nmonostor high bank and Lovad meadow. 
Different characteristics of gravel-sand sedimenrs of t h e  
s y s t e m  of the Danube alluvial terraces were examined. 

Evaluation 
On the basis of data available it is possible to c h o o ~ e  and 
deçign the most efficient method of protection on t h e  level 
of CP. 
S u n e y  resultç rnay be used in f u l l  ex ten t  for CP. 

4 . 3 . 0 7 / 2  ~egion Komarom-~onw-Nagybajcs. VIZITERV 
InvestmeDt task. Project of protec- Kéri 1967 B 
tive measures 

Content - Protection against the effect of Nagymaros backwater l n  
following areaç: 

a/ From the w e s t  end of Kom&rom tu che w e ç t  end of t h e  Cchar  
BakonyGr valley at Gonyii. 

bj From ahave area tu the w e ç t ,  lower part of Szigetk.6~ 
/Nagybajcs area/ between Kisbodak - Vanek. 
Prevalining part of t h e  eastern part of this area has  a 
high bank, thus only protection of some places is 
neeessary. 
project dealt with alsu t he  protection of Lovad meadc4d. 
/summer dyke, çeepaqe drains, canal f u r  interna1 uaters, 
pumping station/, reconstruction of bank protection 
structure at KopZnymanostari, liquidation of agricultural 
lands at Conce at the mouth of the Cuhai Bakonyer, 
treatmentof i n t e rna lwa te r s  at the l o w e r p a r t o f  Szigetkoz. 

Evaluation 
Project m a y  be partly used for CP. 

4.3.08J1 ~rofessional watermanagement judge- VIZITERV 
ment cuncern~ing des igned bridges Poka, Cçoregh 1 3  5 4 8 
at railway junctions Esztergom - 

- ~lm&sfüzit6 and railway Tata and 
the creek Pényes ' 

Content - Professional account from the water resources develop-ent 
view on 9 structures of the railway l i n e  Esztergom - A l - a s -  
fuzit6. Standard discharge of flood water is assessed f x  
respective structures, and considering the backuater, r o -  . 



quired dimensions of upeninqs are determined. Necessary 
channel protection is designed at velocities acaring 
within the structures. 

Evaluation 
The study may be partly used for CP. 

4.3.08~2 Protective measures. Protection af NLWT 
railway Szob-Nagymarus, Eszterqum- Lgsz 1967 C 
AlmSsfÜzito, track for bauxite at 

' K o m 5 r o m  
Content - A/ Railway line ~zob-~agymaros. 

Project  includes railway line protection against back- 
water effects and construction of necessary structures, 
together with  COS^ estimation. 
B/ ~ailway Zine Almdsfuzito-Esztergcm. 
Project descrihed raquired works for railway line pro- 
tection, drainage workç and reconstruction of structures, 
together with cost estimation. 
C/ ~aiiway f o r  bauxite at K o r n 5 r o m .  
According to the project the railway for  bauxite will 
be elevated and transferred also horizontally. Con- 
s t ruc t ion  of structures is not necessary. 

Evaluation 
The project of railway line protection is tu be exarnined 
and according tu the  reçults ut investigaiton overworked. 
Then it may be used for CF. 

4.3.09/1 Watermanagernent expert's account VI Z ITERV 
an roads No. 1 and 11 Csorgh 1964 B 

Content - Expert's account concerning the structures of the  roads 
nos. I and II. 

Evaluation 
The account rnay he partly used for CF, however t he  h e i g h t  
dimensions of road bridges and t h e i r  lay out  are to be 
described in more details. 

4 . 3 . 0 9 / 2  Soil-mechanics part of the  road WATERV 
project No.11. Éxpert's account Tarpacaky 1965 D 
for rcad and bridge 

Content - Professiunal sail-mechanics judgernent of the ruad seccion 
Ho.11 between km 4 4  + 000 - 4 9  + 100, as well as of t h e  
structure in the road cross-section 4 8  + 638 km, 4 5  + 3 5 3  
km, 5 8  + 648 km. 
Judgement may be partly used fo r  CP, however the heightç  
of road bridges and their lay out are tu be specified. 

4 - 4 - 0 9 1 3  soil-mechanics part of road pro- WATERV 
ject No.121. Expert's accounts for Tarpataky 1 9 6 5  D 

roads and bridges 
Content - professional soil-mechanics judgement of the road section 

No.12 between km 1 4  + 800 - 3 4  - 7 4 0 ,  as well as 
prof essional soi1 -mechanics judgements of the s t r i r c t u r e ç  in 
the road cross-section 2 0  + 3 2 5  km,.Sl + 918 km. 3 3  + 495 
km. 

Evaluation 
TIiesurveyandthejirdgementhave aninformative character, 
and may be used as auxiliary material for CP. 



4 . 3 . 0 9 / 4  Proposa1 of drainage of the road WATERV 1964 D 
121, in the section of Nagymaros Tbth 

Content - ~roject deals with t w o  issues: Dimensions of bridge openings 
on the new route O£ the ruad No-lSl, and àrainage of the 
road. leading through the new route 3 km long. 
Dimensions of the canal, draining the 3 km long ruad section 
is 60. 

Evaluation 
Project may be used as auxiliary material for CP. 

4.3.09/5 Contractual project of the road UVATERV 
NO. 121 Petz 1965 D 

Content - DocurnenLation includes the  project  of the road No. 12, 
using technical characteristics of the existing road, 
without assuming a modernization. AS basis for designing the 
p ru j ec t  minimum executed at WATERV in 1960, w a s  applied. 

Evaluation 
Project may be used as auxiliary rnaterial for CP. 

4.3.09/6 Contractual project of the road WATERV 
NO. 11 P e t  z 1965 D 

Content - P r o j  e c t  of public road No. 11 without modernization. Minimum 
executed by WATERV in 1960 was applied as bases. 

Evaluation 
ft may by used as auxiliary rnaterial for CF. 

4.3.09/7 Reconstruction project  for roads WATERV 
No.1, Il, 121 p e t 2  1967 E 

Content - Project of reconstruction of roads Nos. 1 11 and 121 without 
modernization. 

Evaiuation 
May be partly used for fp. 



4.4/1 Hydraulic study of navigation locks ~ S A V .  
at Nagymaros project. Hydraulic ~asiar 
characteristics of different systems 
of filling and evacuation 

Content - The most suitable methud of filling and evacuation of navi -  
gation locks was dealt with on t he  basis of recent research 
of similar problem with navigation locks Wolfsthal/Brati- . 
s lava. 

Evaluation 
The research results may be used, after completion, fur CP. 

4 , 4 / 2  surveying of t h e  charnel of Nagpa- vITUKI 
r u s  section of the Danube £ r o m  1964. 
Registered cross-sections 

Content - A photograph of the Nagynaros Danube channel in Che section 
between rkm 1 9 6 4  - 1968. The distance of profiles is on 
the average 5 0  m. The wurk includes data an 80 cross-sections 
of t he  charnel. 

Evaluat ion 
Data may be used for CP. 

4 . 4 / 3  Engineering-geological survey of VI Z ITERV 
the hydropower scheme Nagymaros Erhard t  1965 C 
/preliminary results on engineering 
- geological conditions/ 

Content - The report, taking into account data f r o m  a l 1  bore holes 
executed f o r  the Nagymaros project, presents a general 
information on engineering-geological condition of t h e  
reqion. Laboratory processing cf çamples, taken from the  
bore holes, was not  completed u n t i l  completion of t h i s  
report, thus more detailed engineering-geological data are 
presented in preliminaxy resultç No.11, wurked out as 
a supplement /Taz: 14 183/ 35 28.12.1966/ 

Evaluation 
Geological conditions of the Nagymaros proj  ect  area are dealt 
with in this report only in rough features, thus issues 
important with regard to practice can he decided cnly af ter  
additional drillings of w a t e r  pressure t e s t s  and grouting 
tests. The surtrey may be used after completion for CP. 

4 . 4 / 4  ~ngineering-geological survey of VIZITERV 
the hydroel.power plant Nagymaros Bognar 1966 C 
/II.preliminary results on enginee- 
ring-geulogical conditions/ 

Content - Approxirnate descriptionof engineering-geological conditions 
taking into account a l l  data from bore holes, collected f o r  
t he  Nagymaros projecl, of soil-mechanics and hydrogeological 
data, which are available. Attention is focused on the re- 
quired additional tests by means of bore holes,  water pressure 
t e s t s  and grauting tests, 

Evaluation 
The çurvey may be, after completion, used for CP. 



4 . 4 / 5  Expert's account on wind conditions S t a t e  meteorol. 1964 C 
within the locality of Nagynaros instilute 
pro j ect ~aj6si,Bé11 

Content - The çtudy deals with wind conditions, which may be expected 
in the  area, where Nagymaros project and navigation locks 
are designed, with wind distribution according to force and 
intensity, extent of wind surges. 
It vas s ta ted ,  that the direction of winds with high fequency 
is in agreement with t he  direction of the strongest winds . 
and strongest wind impacts. 

~valuation 
After completion, t h e  study may be used for CP. 

4 . 4 / 6  Cornpetition aimed at urbanistic and IPATERV 
architectonic solution of t he  Nagy- 
m a r o s  projec t ,  and i t s  environment 

Content - i/ Design of the building-up p l a n  for 
- operation territory 
- territory ad jacen t  to t h e  Nagymaros village 
- territory where the tourist hotel and c a m p  grounds 
should be constructed 

- recreatian territory, playgroundç 
2/  Guidelines for designirig of structures with regard tu 

existing natural condition of the Danube bend. 
Evaluation 

Project  may be partly used for CP. 

4 . 4 / 7  Urbanistic and architectonic sclu- VIZITERV 
tion of the Nagparos praject and /Consideration 1964 8 
its close environmer Commission/ 

Content - Invitation of tenders 
- Answers conserning question on project competition 
- Proposa1 of the methodology of estimation 
- Final report O£ pro jec t  competition 
- ~ o d e l  scheme of t h e  invitation of tenders 

Evaluation 
Material may be partly used for CP. 

4.4/8 Project task for t h e  G/N Project .  VI ZITERV 
Effect of t he  Nagymaros project  Szab6,Elek 1965 B 
operation 

Content - Çtudy is dealing with problems of the  hydropower plant 
operation in case of the alternative with divided power 
plant, further the possihlitieç tu moderate unfavourable 
phenornena occuxring due tu t he  G/N operation. 
By means of approximate camputatiun follawing was studied: 

- water discharging under normal uperation of the weir 
- dimensions of the stilling basin 
- surge waves resulting f rom abmpt closing of the power p l a n t  

and during manipulation with stop-log weirs. 
The mutual effects of the power plant, w e i r  and navigation 
lock during operation and eventual negative phenornena and 
necessity to carry out additional experirnents and detailed 
studies concerning the G J N  uperation. 

Evaluation 
Due to the fact , that ma jority of data, used fox alaboration 



of the study, had changed, and a more thoxuugh study cf 
several operation situa tiuns was executed, the above ç tudy 
may he only partly used for CP. 

4 . 4 / 9  Water projects  on the ~anube and VI ZITERV 
Tisza. Assessrnent of dimension and Mistéth 19 6 4 D .  
types of main damminq structures 

Content - Çpecification of the unified t ype of weir construction cf- 
, the Danube and Tisa and design of 

- heiqht f11,0 rnf 
- clear span /inner diameter/ of the gated opening / 2 4 , 0 0  m/ 
- constniction system /segment with valve/ 
closing facilities according to optimimum efficiency 
and economy 

Evaluation 
May be used as auxiliary material for CF. 

4 - 4 / 1 0  Nagymaros project. Investigation VI Z I TERV 
arrd cornparison evaluation of me- Neumann 1965 D 
chanical and hydraulic movable 
devices of s t ee l  gate constructions. 

Content - Mechanical and hydraulic motion equipments airned for rnani- 
pulation with hydraulic conçtruccions, are preçented and 
estirnated, and finally recommended. 

Evaluation 
~esr i l t s  of the  study meet also preserit requirements and 
may be used as auxiliary material for CF. 

4-4/11 Nagymaros projec t .  Steel constnic- VIZITERV 
tions and machinery equipment of Dévényi 1965 D 
the weir 

Content - Schematic drawings of machinery equiprnent and steel con- 
strucrions of the w e i r  /operation and preliminary d a m m ~ n g .  
movable mechanisms, construction details/. Various systerns 
of segment gates and valves are described and compared. 
as well as apllicacion of mechanisms with hydraullic d r i i .  

Evaluation 
May be used as  auxiliary material for 1P. 

4,4/I2 Initiative praject of steel con- VI ZITERV 
structions at Nagymaros . L o w e r  Gûdry 1965 -D 
cutwater of navigation lock. S t r u t -  
ting gates 

Content - Schematic drawingç of the construction so lu t i on  of 
structing gates of the lawer cutwater of the  navigation lock, 
in four alterantives. Un t he  basis of comparison examinatxun 
of additional IWO alterantives is necessary. 

Evaluation 
Project may be used as auiliaxy material for CP. 



4 . 4 / 1 3  Nagymaros project. ~ovable mecha- VI ZITERV 
nisms of strutting gates Lovas, Godry 1966 D 

Dévényi 
content - Project presents schematic solution of 

- movable mechanisrns of struttinq gateç 
- manipulation with gateç a£ f iiling and evacuation cpeninqs, 
as well as operation and remporary clcçing O£ the weir and 
navigation lock, tagether with movable rnechaniçms. 

Evaluation 
May be used as auxiliary material for CF, 

4 . 4 / 1 4  Nagymaros project .  Introductory KGKTI  
pro j ect a£ cranes 

Content - Introductory project and main technical parameters of 
- two gantry craneç with lifting capacity 63 Mp at span 

1 8 , o  m, 
- t w o  travelling cranes located in the machine roorn, with 
lifting capacity 105/15 Mp span 15,8 m, 

- Erame cranes with a console for manipulation with tempo- 
rary closing of the hydropower plant in the l o w e r  w a t e r ,  
with lifting capacity 2 x 6 3  Mp, span 6,s rn, 

- £rame cranes with console for  manipulation with upstream 
side temporary cloçing of the  hydropuwer plant, with 
lifting capacity 2 x 2 5  Mp + 2 x 5 Mp, span 10 m, 

- t w o  cable cranes w i t h  lifting capacity 3 Mp 
Evaluation 

M a y  be used as auxiliary material for CP. 

4-4/15 Nagymarcs project. JElectrical VI ZITERV 
part/ Investment taçk ~ n d o r  , Akas 1967 B 

Content - Electrotechical par t  of the documentatian, included in 
the investment task, was drawn up according Lu data of 
studies, worked out earlier by EROTERV. In addition to 
the scheme of connection and connection to the networks 
the study dealt with also th actual issues of lay o u t .  
R e q u i r e d  protect ion of electric equipment is described and 
suggeçted principles of management of t he  Hydropower plant, 
of its operation and safety, of technological equipment of t h e  
w e i r  and navigation l o c k s ,  as well as basic  issues of navi- 

. gation signalling equipment are presented. 
Evaluation 

Project rnay be partly used for CP. 

4 - 4 / 1 6  Structures of long-distance mains EROTERV 
aE the hydroel.power plant Nagparoç.Halaczy 1966 C 
Data for investment task. 
Structure af long-distance mains of the hydropower p l a n t  
Nagymaros and mean-voltage mains, data for the inveçtrnent 
task 

4-1/17 Programme study of long-distance E R ~ T E R V  
main 110 kV fur hydruel,power plant ~aldczy 
Nagymaros and mean-voltage mains, 
which are ta be laid d o m  or re- 
cons truc ted 





the divided power plant, constructed according ot the conep- 
Lion accepted in 1964. 

Evalutaion 
Since the coriception is already out-of-date, the results 
may ba used onLy as auxiliary material for CF. 

4.4/21 Mode1 study of navigation l o c k s  VITUKI 
filling and evacuation at Nagy- Rusz B. -né 1966 C 
maros proj  ect 

Content  - Modef expriment revealed several insufficiencies of the 
initial model arrangement /unfavuurable design of filling 
and evacuation canals, higher forces in rcpeç than adminis- 
sible, too high velociry of segment gate rnovernent/. 
Even the performed changes d i d  not resolve al1 problerns. 
The evacuation solution was more adequate, though over 
filling the forces, acting on vessels and t o w  boats sur- 
passed the permissible values by as much as 50 -150 % -  
Further experirnents are requried. 

Evaluation 
After completion the çtudy may be used for  CP, 

4-4/22 Hydraulic mode1 study of damming VITUKI 
structures, stilling basin and Has zpra 1965 C 
weir gates of Nagyrnaros project  

Content - The examined construction elemsnts are identical with those, 
used in t he  joint investment taçk. The dimensions of the 
stilling basin are considere aç suitable, huwever for 
specifying the b a c k w a t e r  vufurne spatial model t e s t  is recorn- 
mended . 

Evaluation 
Results may be used as auxiliary mater ia l  for .CF. 

4 - 4 / 2 1  Investigation of weir gates vibra- VITUKI 
Lion at Naqymaros pro j  ect Kas zpra 1965 D 

Content - Methods and issues of instrumentation equipment for a 
vibration research of weir gates, performed in a gloss flume. 
The applied method is considered as suitable for detailed 
examination of vibration of s tee l  construction in water 
engineexing 

Evaluation 
Research results may be, after supplementaticn, used fur 
CF. Fur an investigation of damrniriq by peirs a spatial 
mode1 is to be developed. 

4 - 9 / 2 4  Study of Nagymaros fish-pass deve- VIZITERV 
l opment Giicza 1965 D 

Content - Project study estimating applicability of f i s h -  passes, 
developed in Hungary and abroad up to the pxesent. 
For decision making in t h i s  aspect it- is necessary tu 
gain more experience about quality and operation of already 
existing fish-passes and sluice gate f i s h  lifts. 

Evaluation 
Research results rnay he used as auxiliary material fo r  CP. 



4-4/25 Hydraulic capstan at Nagymaros WATERV 

Content - Documentation and technical repor t ,  as well as schematic 
drawings of facilities for ship lifting. 

~valuation 
Project  m a y  be used as auxiliary material for CP. 

4 - 4 / 2 6  Minter reyime at Nagymaroç project VTZITERV 
Burian 1466 3 

Content - The study deals with Eollowing issues: 
- ice phenomena 
- facility and rneasures for ice protection 
- weir protection aqainst ice 
- protection of hydropower plant against frost 
- protection a£ navigation l ock  against f r o s t  - ice diçcharging through t he  weir 
- effect of w i n t e r  operation. 
- winter regime of navigation l o c k s  
- i ce  disposal £rom navigaiton lock by means of warm water 

/UVATERV study/. 
Evaluation 

May be partly used fur CF. 

4 . 4 J 2 7  ~anipnlation with t rash from scxeen- VIZITERV 
bars of the hydroel-plant Nagymaros Szab6 1965 B 

Content - Expected t y p e s  and quality of floating debris t r a s h ,  t lheir  
approximate amounts. 
- Capacity, approximate price, evenlual description of the 
fnnction of considered equipment, required for manipulation 
with debris and i rnpuri t ies  of various quality. intercepted 
on screens . 
- Suggestion O £  manipulation with in tercepted debris in 
case of a divided power plant. 
- Official opiniom ,of respective authorities. 

Evaluation 
study rnay by partly used for CP. 

4 - 4 / 2 8    rai nage of sewage and rainwater VIZ ITERV 
/precipitation/ £ r o m  t he  operation Kéry 1965 B 
territory of Nagymaros project  

Content - Drainage of right-banks sewage waters and longitudingal 
profile of t h e  m a i n  header, 

- Longitudinal profiles of the lefr-bank drainage of pre- 
cipitation and sewage waters. 

Evaluatiun 
study m a y  he partly used for CP. 

9 - 4 / 2 9  List of land s i tes  for  housing B W ~ T I  
schemes and equipment of the con- 
struction s i t e  of t he  hydropcwer 
plant Nagymaras 

Content - project study deals wirh a rational lay out  of the temporary . 
housing schernes nearby Nagymaros project, considering the 
perspective urbanization plan of the Nagymaros village. 
Annexed is the statement: of data on land expropriation 



/Nagymaros, VisegSrd/. 
Evaluation 

Documentation may be p a r t l y  used for CP. 

4 . 4 1 3 0 D e t a i 1 e d t e r r i t o r i a l p l a n t 0 f r h e  BWATI 
settlment af provisional aceomo- 
dation at hydroel. pawer plant 
Nagymaros 

content - ' Document is identical w i t h  the proj  ect N;. 4 .4/29 

4.4/31 Stndy of railway siding construction VIZITERV 1965 D 
at Nagymaroç 

Content - The çtudy is dealiny with the issue. if iC is substantiat~d 
tu leave the railway siding, constructed for  the  period 
of Nagymaros project constructian /about 7 yearsJ also 
a f t e r  completion of the construciton works, in operation. 
Conclusion: The railway siding is to be dismantled by 
three year £rom completion of the G / N  Project. 

Evaluation 
Çtudy rnay be used as  auxiliary material  f o r  CP. 

4 . 4 1 3 2  Network of railway sidings at ~ a g y -  WATERV 
maroç pro j ecr G6m6ri 1964 D 

Content - The railway siding for the construction and operation of 
the Nagymaros project  was designed by W A T E R V  so, that rn 
the railway station Nagymaros a new railway sill be pro..+lded 
designated as railway No-VII., from which will divert a 
shifting railway. F r o m  shifting railway uill branch çwu 
tempcrary railway sidingç /FI and F2/  and in the l e n q t h  6 0 4  
hm the railway No. 1, which has a definite character. 
Schernatic design of the railway sidings netwurk was worked cut 
with agreement with the  public road Nu. LZI and connected 
networks of interna1 communications for the water pra3ecc. 

Evaluation 
Project  may be used as  auxiliary material for CP. 

4-4/31 Extension of t he  rnilway station WATERV 
Nagparos G ü m u r  i 1966 C 

Content - Reconstruction and extension of the railway trackaqe 
Nagymaros , which is a par t  of the  recons tmct ion of the ra 1 l ~ a ; r  
line Budpest - Szob. 3 alternatives were worked out  by 

WATERV . 
Evaluation 

I t  will be necessary to identify, which alternative was 
realized and the possibility to conrrect the railway sidinq of 
the Nagymaros project tu existing state. 
Project may be used, after completion, fox CP. 



CHANNEL DANUBE NAGYMARUS 

4.5/1 Abridged G/N project task V I  ZITERV 
Soil survey in the section of lower Kovdcs 1960 A 
water channel dredging 

Content - ~valuation of bore holes investigation /1959 - 1960/, 
carried out with t he  a i m  to search the material of the 
Danube chanriel and the Danube branch downstram of N q p a r o ç .  

Evaluation 
Enginnering-geolugical character of the work, it rnay he uçed 
in full extent for CP. 

4 . 5 / 2  Preparation f o r  mechanical-hydraulic VIZITERV 
calculation for charnel deepening Takacs 1963 A 

Content - presented data will be applied in the research task No. 
Ç - I - ~ O - I J S ~  "Çtudy of unsteady flow in reservoirs and ranals 
of the G/N P r o j  ect . 

, Evaltration 
The çLudy rnay be used in full extent for CP. 

4 . 5 / 3  ~nvestiyation of slopes stability VITüKI 
in the section of dredged channel 
in connection with the G/N Project  

Content - The study deals with the stability of t h e  channel and banks, 
reçulting from dredqing, and methods of praviding çlopes 
stability. 

Evaluation 
Research results may be used as auxiliary material for CP. 

4.5/4 Channel dredging downstream of Nagy- VIZITERV 
rnaros. Supplement to investment task P e t u  f 966  A 

Content -Answers ta the cornrnents concerning the investment t a s k  
of 1 9 6 4  and supplements- 

Evaluation 
Material was used for t he  investment task in 1967. It 
rnay be used i n  full extent  for CP. 

4.5/5 Effecr of dredging downstream of PTV 
Nagymaros on drinking water supply Aujeszky 1955 8 
of Budapest 

Content - Measurement and observations performed on the terriotry 
of the waterworkç Hurany I by means of drilled wells. 
The capacity of water resources was decreasign only at 
the Danube water stages lower than the average ones. A r  , 

the Danube water stage drop by 1 cm the  probable water 
y ie ld  dxop 2 2 0  m3/day rnay be expected. 
In cornputations were considered existing water resources, 
as well as resuurceç, which have been devgelopd b 1970. 

Evaluation 
Reçearch results may- be partiy used for CP. 



4 . 5 / 6  Effect of dredging downstream of VIZITERV 
Nagymaros on riparian structures Varga, Racz 19 6 7 C 

ConLent - The cost requrired for necessary reconstruction of water- 
works structues and of sewerage systerns, for navigation 
facilitiaç, /ports, ferries, acceçses tu ferries/ were 
investigated in dependence upon w a t e r  level decreasing due 
tu dredginq in the Iuwer w a t e r ,  considering changes of 
various Danube discharges according tu kilometeres. 

Evalution 
A f t e r  completation the' study'may be used for CF. 

4 . 5 1 7  Channel dredging downstrearn of VIZITERV 
Nagymaras Pet&, P&kng 1967 C 

Content - Deals with the  dredging tin the lower water downçtream of 
the projec t ,  in the reach between r k m  1959,250 and rkrn 
1957,O in both Danube branches. The a i m  of dredging of 
the chamel in increasing of outputs and improving of 
navigable w a y .  In the profile of the project the elevation 
of the bottom is 95,80 m above sea level. The gradient 
of the dredged hed iç 4 , 7  cmJkrn in t he  V A c i  branch of 
the  Danube, 5,2 cm/km in t he  Szentendre Danube branch. 
In rkrn 1957 the bed iç on the d e v a t i o n  94.00 m above sea 
level. The bed width of the dredged channel is 450 m 
in front of the bifurcation, 350 rn in the Vaci branch, and 
130 m in the Szentendre branch. For providing a n e w  river 
channel it is necassary to construct 8,3 km of bank protec- 
tion to ensure the bansk of the Szentendre island. The 
suggested dredging amounts to about 2 5  mil. m3. 

Evaluacion 
Dredqed valu~ms are asseçsed in the project on the baçis 
of measurement data, specified by VITUKI  in 1459. The 
channel was measured in profiles in t he  distance of about 
1 km. It is necessary tu examine, hou the dredging works, 
performed in last period, as well as the changes in natural 
channel s t a t e  had influenced the computed dredged volumes. 
After campletion the project may be used for CP. 
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LIST OF STUDIES, RESEARCH WORKS, AND EXPERTS'ACCOUNTS, ELABOMTED 
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Bratislava, January 1994 

LIST OF WURKS FOR THE SYSTEM OF HYDROELECTRIC POWER PROJECTS 

1. Hydrological data. N a t u r a l  state  
VIZITERV, Budapest, 1975 

Content 
The study includes hydrological data for t h e  natural s t a t e :  
- Bratislava,. daily discharges over the period 1901-50 
- Nagymaros, daily discharges over the period 1901-50 
- data fo r  t h e  stream gauge p r o f i l e  Bratislava 
- data for the  stream gauge profile Nagymaros 
- the Danube reach Bratislava - Budapest 
- o u t l e t  sections of tributaries 
Evaluation 
The study was used fur elaboration of the Joint Contractual 
P r o j e c L .  

2 .  Hydrological data - al tered state during the construction 
period and after the completion of the construction. Permanent 
state. 
VIZITERV, Budapest, 1975 
Content 
The srudy presents mutually verif ied hydrological data fif t h e  GJN 
Project at permanent regime. Permanent opération means, t h a t  
hydropower plants and weirç are in operat ion, however without 
peak power production. The natural Danube discharge passes 
continucusly through the hydropower projects ,  
Evaluation 
Data presented in the study were used as basic material f o r  
elaboration of the J C P .  

3 .  Kydrologiral data, altered state during the cunstructiun 
period and after the  completetion of che system of hydropower 
projects  - non-permanent state 
VIZITERV, Budapest, 1975 
Content 
Peak operation at GabCikovo project is possible up to t h e  
discharge of about 4000 m 3 / s .  Results of hydraulic computations 
under these operation conditions are given. 
Evaluat ion 
Data presented in the study were used for  JfP elaboration. 



4 .  Study of ice regime alteration in the  Danube after GJN Projecr. 
completion JE.15J 1st par t  

V6VH Bratislava, 1975 
Content 
Al1 avaifable data on fore ign experience and knowledge achieved 
till now in o u r  country concerning the Danube winter  regime are 
evaluated in the report. ~xperience obtained during the  winter 
operation of the cascade of reservoirs on the  V6h river were also 
considered. 
The prognosis of ice regime for the reservuir Hrugov-Dunakiliti 
waç determined by means of ~uljakovski thermal-balance method. 
Limitîng values of ice phenornena duration in t h e  f u t u r e  Nagymaros 
reservoir were derived from statistical processing of data £ r o m  
the stations Esztergom and Nagymaros. 
Evaluation 
Research results were used f o r  processing of the J C P .  

5 .  study of the Danube ice regime alteration due to G/N Project 
construction 

Bratislava 
VITUKI Budapest, Csorna, 1975 
Content: 
On  the basis af results of statistical processing of the 
characteristics of slush ice run ,  i c e  run, and freeze-up, derived 
f r o m  t h e  observed present s t a t e ,  and of statis~ical evaluation 
of ice regime in reservoirs and lakes, serving as analogy, 
prognosis of the ice regime in the Hrugov-~unakiliti reservoir 
was set up.  On t h e  basis of these r e s u l t s  the  method of ice 
discharging in the Hrugov-Dunakiliti reservoir  was recommended, 
as well as ice regime in the bypass canal and old Danube channel. 
Evaluation 
Resul t s  were included into the J C P .  

6 .  ~ s t a b l i s h m e n ~  of instructions on navigation t r anspor t  and of 
navigable w a y  parameters 
HYCO Bratislava, 1975 
Content 
The srudy presents data on navigation, required for the GiiJ 
Project ,  drawn up on the  basis of data of the Danube Commissiorr. 
Evaluation 
Data were considered in the  J C P .  

7. Design of the extension of the monitoring network s t r u c t u r e s  
airned at the investigation of groundwaters within the a r e a  
adjacent to the G/N Pro jec t .  
VhlH Bratislava, M i Z G t ,  1975 
Content 
The solution of t h e  study consistç of 
- proceçsing of the scheme of monitoring structures 
- evaluation of data,on the basic and purpose network of 
groundwater levei observation within the  concerne& area 
verification of the  state and estimation of the acceptabllrty 
of survey structures f o r  monitoring network 

- cornparison of the design of network extension with exist lr.9 
suitable observation structures 

- design of additional observation structures. 



8 .  Computations of water levels, flow rates, discharges and 
velocities in the Rruzov-Dunakiliti resewoir, in the bypass 
canal, and in the Nagymaros reservoir under conditiûns of 
unsteady flow, aimed al v e r i f k a t i o n  of the final solution 
V f f W  Bratislava, Hartofi, Komora, 1976 
Content 
On the basis of CZ-Hungarian consultations it was recommended to 
precise the  results of former investigations concerning t h e  peak 
operation, using a mathematical mode1 of t h e  final design of t h e  
G J N  Project, taking into consideration 3 alternative cases 
- power plant output 6 3 0  MW + 70 MW 
- power plant output 7 0 0  MW 
- power plant output  665 + 35 MW 
A t  present the  half -peak operation is considered at Nagymaros 
p r o j e c t .  
Evaluation 
Resultç were considered in processing of J C P .  

9. Solution of water management tasks of the L o w e r  2itni osrrov 
in the connection with the  water management solution of t h e  G - N  
Pro j ec t 
HYCO Bratislava, 1976 
Contenc 
Cornplex solution of the internal water regime of the Zitni ostrov 
in t h e  connection with t he  G/N Projectl, i-e. the  concept of 
protection measures against permanent water level increase along 
the Danube and VSh. 
The concept of 
- flood contra1 measures 
- seepage control- 
- method of internal waters drainage 
are  propused in the study. 
Evaluation 
Study served for elaboration of J C P .  

10. Water balance 
VIZITERV Budapest, 1976 
Content 
water balance was worked out  for discharges i n  an average y e a r  
1938, in the dry year 1934 and in the  wet year 1910 
lrepresentative years/,  and for  envisaged extractions, or 
impravements by 1990. 
Evaiuation 
Results w e r e  considered in projects. 

11. Monitoring and measuxing facilities for the G/N Projecr 
W IP Bratislava, Balik 
VITüKI Budapest, Nagy 1976 
Content 
The study was aimed at designing con t ro l  measuring and  
observation f acilitiss in' structures, connected with t h e  G / N  
Project ,  and w a s  based on the solution, designed in the Joint 
Investment Task. 
Evaluation 
The study served as basis for  3CP elaboration. 



12. Equipments for  the navigation control in the  reach of the G / N  
Pra j ect 
HYCO Bratislava, ~anigoviE, 1976 
Content: 
The study presents recomendations of the  Danube Commission from 
1968, and regulaticns of the O r d e r  of navigation safely on inland 
water ways of CZSR £rom 1974. The study includes proposalç for  
navigable way delimitation, marking of turning places for 
vessels, anchorage of vessels, mooring of ships, prohibition of 
landing and mooring, emergency ship landing, signalization of 
instructions f o r  passage of vessels through the  GabEikovo 
pro j ec t .  
Evaluation 
Important baçis for JCP elaboration, 

13. Planned technology of the navigation operation for the G/N 
P r o j  ect 
V b  Praha, Kubec, 1976 
Content 
The study deals with the  prognosis of dernands for transportation 
and developrnent of navigation technology on the Danube. Stress 
is l a i d  on the lack of statistic data for working o u t  prognosis 
concerning transport and traffic i n  the GabEikovo profile. 
Evaluation 
The study has an orientation character 

14. Investigation and reclarnation of forest: ecosysterns within the 
concerned region of G/N Projecc 
WLZ Zvolen, Cifra, 1977 
Content 
Data on the present state  of forest ecosystems are presented, as 
well as information on the  extent of deforestation before the G J N  
construction. Analysis of the ef fect of the G/N Projecr on 
floodplain foresr ecosystemafter rhe completion of construc~ion 
Evaluation 
The study has an informative character 

15, Summary documentation on the G/N Project  
HYfO Bratislava, Çchulz, VeliE, 1979 
Content 
Summary documentation consists-of 
- p a r t  A - accompanying report, including basic data, purpose and 
significance of the system, description of the concerned 
territory, preparatory works, description of the  system, main 
structures, realization and investment cost 

- part  B - re-counting tu respective structures and total cost 
- part  C - economic report 
- p a r t  D - requirements for rea l iza t ion  of structures according 
to the character of investments, d-ivided into water management 
part and energetic,part, and for plannina purposes into 3 
structures 

- part E - drawings 
- part F - documents and budgets 
~valuation 
Summary documentation was used as basis f o r  elaboration O £  
projec t  documentation 



16. Network graphs /p lo t s /  of the  process of construction - and 
updat ing 
HYCO Bratislava, Cabel, 1979 
Content 
Input data for camputaEion of the cr i t ica l  way for main 
structures 
- Hrugov-Dunakiliti reservoir, CZ terrirory 
- headwater canal 
- GabEikovo project  
- tailwater canal 
Evaluation 
The study created a basis for processing project  documentation. 

17. Data for the  mechanization project of concrerîng works 
HYCO Bratislava, Svabik, 1980 
Content 
Study was worked out  fo r  the  contractor of civil engineering 
works - HMROSTAV, and was used for elaboration of the pro jec t  
of concreting works mechanization 
Evaluation 
Data have informative character and were considered for 
verif ication of tirne schedules of GabCikovo project construction. 

18. Coordination siruations of heavy-current and weak-current 
cables- the G/N Project 
HYCO Bratislava, Mach, 1980 
Content 
The study has dealt with clearly arranged coordination situations 
of heavy-current: and veak-current cables in t h e  area of G a b E  ikovo 
project, which are already constxucted or will be constructed. 
Evaluation 
The study was useful for  contractors, designers and 
administration authorities. 

19. Effects on the  Austrian territory-original data 
HYCO Bratislava, BSno, 1980 
Content 
The study was aimed at the esrimation of the effect of the 
GahCikovo project on the cornmon CZ-Ausrrian Danube section. Data 
from the Contractual Project of the WoLfçthal-Bratislava scheme 
were used. 
Evaluation 
The study has an informative character 

2 0 .  Effects on the Austrian territory-new data 
HYCO Bratislava, Bano, 1982 
Content 
The study w a s  elaborated according tu the .experts agreement of 
July 7 ,  1981, oriented towards t h e  estimation of effect of rhe 
GabEikovo proj  ec t  on the common CZ-Austrian Danube , reach. 
Computations of impounded water levels were executed on the basis  
of new data. 
Evaluation 
The study has informative chararrer, stating, that computed water. I 



levels are lower than water levels, computed according to the 
original data. 

21. Concept of the Danube utilization in the section GabCikovo- 
Hainburg 
HYCO Bratislava, Bano, 1982 
Content 
Standpoint of the general designer, puttinq stress on the 
requirement tu locate the GabEikovo s t ruc tu r e s  on t h e  CZ 
territory and tu utilize in the maximum pussiblé extent the 
structures under constrrrction on the CZ terri tory. ,  
In the ~lterative "At'  the w e i r  w a s  s i t u a t e d  nearby Cilistov 
village, and in alternative "B" close to Eufiovo village. 
Evaluation 
The s tudy  has informative character. 

22.  Concept of the  Danube utilization in the section Gabeikovo- 
Kainburg 
HYCO Bratislava, BAno, 1983 
Content 
T ~ O  schemes were studies, the f i rs t  one assuming the step 
Bratislava upstream of the  GabEikovo p r o j e c t  i n  r k m  1 8 5 3 , 5 0 0 ,  t h e  
second scheme assumes t h e  first step upstream of t h e  GabEikovo 
project in rkm 1873,3, i.e. Wolfsthal-Bratislava project. 
Evaluation 
The study has informative character. 

2 3 .  Pro jec t  of the groundwater regime and water quality 
monitoring wi th in  the' area of the GabCikovo project 
VblH Bratislava, M i W t ,  Lehock?, 1982 
Content  
The study specif ies s t ructures ,  occuring within the concerned 
area, suitable for long- tem monitoring of groundwater quality 
alterations. The existing and new structures amount tu 25 
sampling points. 
Evaluation 
The study has informative character 

2 4 .  Economical consideration on the Iirnit ing fevel of 
r e i d u r s e m e n t  of works and deliveries, carried out un behalf of 
Hungarian party on rhe GabElkovo part  pf t h e  Project in various 
alternatives of creditç, and way of refundment 
HYCO Bratislava, ~ i z k a ,  1983 
Content 
Economical efficiency of granting a credit to Hungary had been 
considered in the connection with GabEikovo project  construction 
in t w o  variants: 
- within t he  extent agreed in May 1991, a m o r r n t i r i g  tu 3945 ,8  mio. 

K f s  in 8 2  
- wirhin  an increased extent of 5 7 8 9 , 3  mil. CSK, representing 
practically the  whole completion of the GabEikovo project by 
the  CZ party,  except f o r  structures occurring in Hungarian 
inland. 



~valuation 
Payment of the credit and interest  ra tes  was assumed to be 
realized in three alternatives. 

2 5 .  Computation of water level courses in case of ice jam 
occurrence on the Danube in the rkm 1859,600 
WH Bratislava, Bxachtl, 1988 
Content 
It was necessary to assess by means of computations under agreed 
extrerne conditions t he  effect of ice jams on the water level in 
original state, and after completion of the  polder and of the 
recreational area with rowing t rack,  protected by the  dyke. 
Computations were dune by means of mathemarical mudel developed 
at VITUKI Budapest. 
Evaluation 
The material has informative character. It was stated, that 
construction of the r e c r e a t i o n  areal  and of the  polder in t h e  
right-side floodplain would influence only slihtly the course of 
ice jam. 

2 6 .  Updating of computations of the permanent flow i n  t h e  G / N  
Pro j ec t 
\WH Bratislava, Szolgay, 1988 
Conrent 
Channel-forming processes, occuring due to altered runoff 
conditions i n  the  Danube, and due tu engineer ing interventions, 
have changed t h e  geometric parameters of the channel. Therefore, 
the original computations w e r e  updated, and investigations xere 
executed, in what extent the  new channel geometry influences 
water level courses  during permanent flow. 
Evaluation 
Updated water level courses, for instance in the reqion of t h e  
impounded area of Hrugov-Dunakiliti reservoir show water love1 
depression within t he  Bratislava axea. 

2 7 .  Updating of computation of the permanet flow / V a h  - H r o n /  
VUVEl Bratislava, Szolgay, 1988 
Content - 

Updating of camputaiuns of permanent VSh r iver  flow i n  L ? I ~  
section Xul&rovo - Kornarna and in the  Hron river in the section 
Ostie - Kamenin, as continuation of measuxernents executed on ~ h e  
V5h over the  year 1979-1982, and on the Hron in 1991-1986. 
Evaluat ion 
Computations updating was included into projects .  

2 8 .  Updating of computations of the permanent flow Jwater gauge 
Bratislava-confluence with the  Morava river/ 

Bratislava, Szolgay,  1989 
Content 
Updating , of computations of normal and impounded water leiols 
between the stre,am gauge Bratislava and Morava river mouth ;as 
performed as to estimate t h e  effect of the Danube channel 
development /deepening/. ! 
Evaluation 
Updating of computation was included into projects. 



29. Mode1 study of the Hrugov-~unakiliti reservoir on a three- 
dimensional model, aimed at the verification of the total 
arrangement 
VOW ~ratislava, Xomoxa, 1976 
Content  
- assessrnent of Che ef fecr of successive remuval of foresf growth 
in the area of the reservoir on flood water level 
verification of the  final reservoir design and its effect on 
flood water level courses in the section of Bratislava 

- study of the deposit development w i t h i n  the reservoir, and 
prognosis of reservoir çedimentation with suspended Ioad. 

Evaluation 
Mode1 study r e s u l t s  w e r e  considered in the project .  

30. ~unakiliti reservoir, sealing of dykes and aprons with foils 
- alternative solution 
HYCO Bratislava, Oravec, 1979 
Content 
Information on technical sperifications of ~ h e  plastic fo i1  
IzOFOL BB, un possibility of i t s  application as sealing material 
for the d a m  and for seafing aprons in conditions of the  Hrugov- 
~unakiliti reservoir, with respece to cons t rucrion technology, 
as well as on economic effect of this solution. 
Evaluation 
The study has informative character. 

31. protection line Bratislava-Hamuliakuvu 
HYCO Bratislava, Oravec, 1983 
Content 
Analysis of p r i o r i t y  construction of the  left-side dyke £rom km 
18,800 to km 9,787 in variant "Aw and "Bar - Variant "A" consists 
of priority construction of t h e  section frum km 18,8 to 
Hamuliakovo branch, and variant "BR consists of priority 
completion of the  section 2 and 3 and parc ly  also 4,  i.e. to t h e  
damming-up structure in km 7 , 9 3 8 .  
Evaluation 
The study was used as basis f o r  elaboration of the projec t  
documentation. 

3 2 ,  Modification of the technical solution of 3fP - Hrusov- 
Dunakiliti reservoir 
KYCO Bratislava, Oravec, 1983 
Content 
The study deals with the technical solution of JCP fo r  the 
HruSov-Dunakiliti reservoir, namely 
- açphalt-toncrete sealing of the left-side dyke 0,O-13,2 
- arrantements on the left-çide dyke and infiltration canal 
- hodling area f u r  vesseîs 
- arrangements within the reservoir - left bank 
- transition of t h e  existing dyke and filling structure 
Evaluation 
Alterations were considered in further proj  ect documentation. 



3 3 .  Estimation of propoased modifications at the end of t h e  
~ruSov-Dunakiliti reservoir with regard to safe i c e  discharging 

Bratislava, Brachtl, 1987 
Content 
It was necessary tu estimate the course of the  Danube winter 
regime in the  past, to consider the effect of the designed system 
on winter regime on the basis of computations and mode1 study, 
and to suggest measures to provi.de its safe cour se  after putting 
the G/N P r o j e c t  i n t o  operation . 
Evaluation 
Suggested measures in th& right-side floodplain between rkm 1862 
- 1856 do not increase the course of flood waters and do n o t  
prevent the  manipulation in case of ice jam liquidation in rhe 
area of Bratislava and aL the  backwater end of the  H n S o v  
reservoir. 



D U N A K I L I T I  W E I R  

34. Mode1 study of the general arrangement and lay out of the 
Duankiliti-Hrugov weir 
WH ~ratislava, Komora, 1976 
Content 
The study ccnf irmed, that the Lay out of the weir and cul-off are 
suitably designed. 
R e s u l t ç  of mode1 studies w e r e  continuosly delivered Lo. t h e  
Ifungarian prof essional s wi thin the scope of t h e  coordinated group 
of investors and designers over the years 1975 and 1976. 
~valuation 
Resultç of the mode1 study w e r e  included in to  the designs. 

35. ~ 0 d e I  study of the Dunakiliti-Hrugov weir on a three- 
dimensional hydraulic mode1 
VITUKI Budapest, Decsi SSndorné, 1976 
Content 
Mode1 study resuts, achieved in 1976 at t he  VITüXI Budapest on 
an undiçtored three-dimensional mudel in t h e  çcale 1:100, with 
special attention focused on total Stream flowing in the area of 
t h e  ~unakiliti weir, on deformations of the cut-off bed a£ ter 
flood,passings, and ice run, and ice f l o e s  discharging from the  
HruSov-Dunakiliti reservoir. 
Evaluation 
Besults of the mode1 study w e r e  considered in the desiqns. 

36. Hru5ov-Dunakiliti weir 
VIZITERV Budapest, 1975  
Content 
The investment task suggested clusing of weir openings by means 
of shifting segment gates. The study recommendç a weir 
construction çupported by the  sill, i . e .  radial gate with flap. 
Evaluation 
The consLruction alteration was considered in the  design. 

3 7 .  ~nergetic utilization of the Dunakifiti weir 
HYCO Bratislava, Tomaschek, Gardian, 1983 
Content 
In the  JCP the  power plant Dunakiliti was designed for a 
discharge 30  m 3 / s ,  with possiblity to install one turbine s e t .  On 
the basis of t h i s  study it is reommended to solve the Dunakiliti 
part with designed capacity of 2 x 50 rn3/s. 
Evaluation 
The study haç informative character, 



H E A D W A T E R  C A N A L  

3 8 .  Proposal of the asphalt-concrete coating composition for the 
headwater canal tu Ihe GabEikovo project  
CSSI Brno, Kratochvii, 1974 
Content 
Desiqning the  sealing zone of asphalt -concrete the  u t i l  ization 
of local resources of t h e  Danube gravel-sands w a s  considered. Due 
to t h e  seismicity of t h e  territory of the  headwater canal 6-7' 
MCS softer asphalt types were chosen for the sealing layer: 
P r i o r i t i e s  of asphalt-concrete sealing fo r  energetic and 
navigation canals of large dimensions have been proved namely in 
Germany in case of the  Main-Danube canal. 
Evaluation 
Results were included into the Joint C o n t r a c t u a l  Project. 

39. Testing of t h e  method of dyke dimensioning of the  headwater 
canal with regard to seismec conditions 
HYCO Bratislava, Lsnyi, 1975 
Testing of stability under seisrnic effects had been executed 
according to principles accepted in joint design regulations and 
supplemenced at the  meeting of investors and designers in 
Budapest, held from 18.-22. November 1974.  
Evaluation 
The study had to prove, that the main dimensions and the  dam 
profile, designed in t h e  Investment task should not be changed. 

4 0 .  Testing of the headwater canal filling 
HYCO Bratislava, Mach, 1475 
Content 
The possiblity of earlier testing headwater canal filling up tu 
the level 125,50 m above sea level was studied, as well as the 
possibility of the navigation way transposition into t h e  
headwater canal at a hydrostatic level of 125,50 m. The 
navigation-economic and energetic-economic aspects were 
considered. 
Evaluation 
The study was used as basic information for Joint Contractual 
P r o  j ect preparation. 

41. Investigation of t h e  headwater canal dykes sea l ing  
WIÇ Bratislava, Hobst, 1975 
ConLent 
The study w a s  focused rnainly on constructional solution of 
headwater canal slopes protection, as well as on other 
s t ructures .  
Evaluation 
The study has informative charactex 

4 2 .  Sealing of the headwater canal bottom 
WIÇ Bratislava, Medelskjr, 1975 
Content 
Review of possibilities of headwater canal bottom sealing w i t h  
stabilized earth. Three alternatives w e r e  considered: sealing 



with compacted earth, with earth stabilized with concrete, and 
sealing with textile. 
Evaluation 
This methods of headwater canal bottom sealing were not 
considered in the designs. 

4 3 .  Design of the technology of asphalt-concrete coatirrg of 
approach and outlet canals of the ~abëikovo project 
CSSI Brno, Kratochvil, 197 ? 
Content 
In designing the  cuating technology of asphalt-concrete fox t h e  
headwater canal experience gained during construction of 
navigation canals in Germany were applied. The lagging unit is 
the  cetre  of machine equiprnent. Slope finisher w a s  recornmended 
for deposition of asphalt-concrete layers, with precompacting of 
the deposited mixture. Depoçition of the  mixture  maybe executed 
in the  gradient direction, or parallelly with the canal axis. It 
is recommended to use Iighter rnachinexy, which may be used 
several times. For deposition of asphlat mortar for rock rip-rap 
the  line Wibau MPE-10-M20 was recornmended /rotor pump/. 
Evaluation 
The r e s u l t s  were partly applied for designing the technology of 
asphalt-cencrete, and asphlat concrete mortar deposition. 

4 4 .  Hydraulic dimensiuning of the headwater canal 
HYfO Bratislava, Schulz, 1976 
Content 
Dimensions and shapes of t h e  headwater canal were designed i n  :ho 
J o i n t  Investment Task on the  basis of hydraulic computations, 
considering a continuous 5-fiour Peak wirh the power output of 6 3 0  
MW, while ensuring possibility of f requency regulation wirhin Che 
range + 7 0  MW for 900 rn ' 1 s .  The Rungarian electrifying system 
prefered the ou tpu t  of 700 MW? without a reserve for frequency 
reguf ation, Technical-economical analysis was p-erformed in t hror  
alternatives 
- extension of the canal 
- increasing the thickness of the protection layer 
- application of screened material. 
Evaluation 
The results have informative character and were considered in :,he 
final solution of headwater canal bed construction. 

4 5 .  Construction solution of the  headwater canal 
HYCO Bratislava, Martinickp, 1976 
Content 
Sealilng and protection of dyke slopes of the  headwater canal xas  
solved in three alternatives 
- continuous asphalt-concrete coating 
- coating of prefabricated reinforced concrete slabs 
- coating of concrete slabs, executed on t h e  slope 
Evaluation 
Results have informative dharacter. 



46. Sealing of fissure cracks in concrete protection on the 
sjopes of headwater canal by colmatage 
VWSH Brno, Cistin, 1976 
Content 
Descreasing of seepage through fissure cracs in the  concrete 
sealing on the  slopes of headwater canal may occur under certain 
conditions of colmatage. Colmataqe process and its intensity 
depends upon the suspended load supply. In case of GabCikovo 
project  peak operation the  colmatage would be reduced due to 
turbulence. 
Evaluation 
The material has informative character. 

47. Technical assisrance f u r  consultations w i t h  Soviet Union - 
investigation of dynamic characteristics of headwater canal dykes 
HYCO Bratislava, Hobst, 1979 
Content  
Evidence of seisrnic stability of ea r th  dykes of the  headwater 
canal, reaching t h e  height up to 17,5 m is very important and  due 
tu t h e  excraordinary significance of this water scheme t h e  effect 
of seiçrnic impuls in case of potenLial earthquake has ,been 
studied by meaas of the available advanced scientific knovledge 
and c u r r e n t  computation technique. 
Evaluation 
The study served as basic material for consultations in Sovie t  
Union. 

48.  Informative study of headwater canal sealing and of reservo~ r 
packing using a s p h a l t  concrete 
HYCO Bratislava, ëomaj , Oravec, 1979 
Content 
The informative study should estimate the  possibility of asphalt- 
concrete sealing application for P K '  and reservoir in t h e  
connection with the offer of Doprastav. According to the reques t  
of hydroconsult the "Design of asphalt-concret sealing coat for 
the Gabeikovu Project*' was prepared. 
Evaluation 
The study was used for capaci ty providing of the sub-contraccor. 

4 9 .  Sluice below the canal in km 4 , O  - design of equipment f o r  
identification of val untightness 
HYCO Bratislava, Kolarik, 1979 
F o r  designing methods tu detect eventual vat leekage it is 
recomnded to buifd in wells in respective casttes or control 
observation bures. 
Evaluation 
The study was h e l p f u l  for sub-contractor capacity providing. 

5 0 .  Sluice below the  canal in km 4,0 - study of water mains 
t r ans fe r  through the s l u i c e  
HYCO Bratislava, Zagorodnov, 1980 
The study is dealing with the  feasible conveying of drinking 
water mains through the structure. It was concentrated on the 
possibility to install water mains within the sluice profiles, 



and on necessary modification of inlet and outfet section of the 
structures 
Evaluation 
The  study confirmed t h e  technical so lu t ion  of conveying a 
discharge volume of 6 , 8  m 3 / s .  

51. Test sections for estimation of t h e  feasibility to realize 
A3 mantle sealing 
Doprastav Bratislava, Pat ra tu r ,  1980 
For estimation of the feaçibility of sealing the bottom and 
slopes of the headwater canal and of the reservoir w i t h  coating 
AB sealing it was necessary to 
- investigate, verify, and prove, whether it is possible to 
deposit AB layers on t h e  compacted area of the plain 

- tu f ind rhe required modt r l  of plain deformation 
- to verify the  irnpermeability of the  bed 
- to propose the m i x t u r e  and estirnate its flexibility 
Evaluation 
The study vas used fo r  p r o j e c t  preparation 

52. Preparation of subsoil of canal dykes 
HYCO Bratislava, eomaj, 1982 
The aim of the  study wa5 estimation of the optimum ulilization 
of gravel-sand sources for the  construction of t he  headwater 
canal, in t h e  connection w i t h  the  consideration, that the 
tailwater canal would be exploited only to the elevation 101,SO 
Bpv and with the feasibility to open a borrow p i t  " D t l .  
Evaluation 
The study has i n f o k a t i v e  character and gives information on 
various combinations of exploitation and transportation. 

5 3 .  Headwater canal - rationalizatiun of gravel -sand transport - 
supplement 
HYCO Bratislava, eomaj , 1983 
Content 
The study waç elaborated with aim to consider the  optimum 
utilization of sources of grave-sand for the headwater canal, 
vhile the  ~ailwater canal iç assumed tu be exploited tu the 
elevation 101,5 Bpv. 
Evaluation 
The study has an inforrna~ive character 

5 4 .  Headwater canal - rationalization of gravel- sand transport - 
çupplement tu t h e  study 1/83 
HYCO Bratislava, Cornai, 1983 
Content 
The study is linked up with the study 1/83, where the ta i lwater  
canal is source of gravel-sand, and it is assumed to exploit it 
to the  elevation 101,5 Bpv. Further sources are the pits " A M ,  
Il g il , and the ,Bakan branch of the Danube "volume 4 , O  m - i l  .ml/, 
Evaluation 
The study dealç with various combination of gravel-sand 
exploitation for the demands of headwarer canal construction. 



55.Modification of the technical solution of the  JCP - Headwater 
canal 
HYCO ~ratisiava, Eomaj, 1983 
Content 
The studv deals w i t h  the  alterations of the technical solution 
of JCP, &ainly in 
- sealing of slupes with PK alphaconcrete 
- sealing of canal bed with a foi1 
- arrangement and completion of s t r u c t u r e s  1-32 sluice below the 
canal ,  and 1-33 right-side infiltration canal, and 1-34 left-side 
infiltration canal. 
~valuation 
Alterations were included into the p r o j e c t  documentation.' 

56 .  ~ationalization of gravel-sand transport f u r  the headwat~r 
canal-Hungaxian participation 
HYCO Bratislava, 1983 
Content 
Balance of requirernents form real sources at changed conditions 
of contractor's providing of exploitation for the years 1984-85. 
Evaluation 
Results of the study were included into the project .  

57. Fiowing through the  subsoil of the  headwater cnal inlet 
section 
V~VSH Brno, HSlek, 1988 
Content 
The headwater canal is from the  km 0 , O  in t h e  downstream 
direction sealed hy foiL. The inlet section is extended in t h e  
upsrream direction. At: the beginning the bed is sealed w i t h  clay 
and in the upstrearn direction an apron about  300 m wide was 
designed in the  flood land between dyke and river on both sides. 
Inner paret is not sealed and the design considers plugging and 
reclarnâ~ion of the existing cover. 
The area of the end of well row is a raLher vulnerable p a r t .  It 
is recommended to increase the  number of wells and to arrange 
t h e m  so as to decrease t h e  effects of flow concentration. 
Evaluation 
The results w e r e  included into the project. 



5 8 .  Final lay o u t  of the GabEikovu project with regard to 
cectonic conditions 
HYCO Bratislava, Hrasko, 1974 
Content 
Within t h e  scope of preparatory works f o r  the Joint Contractual 
Project final reports of executed research and investigation 
works were evaluated, especially the  final report concerning 
tectonic research. W i t h  respect to potential scattering of 
seismic shakeç çlong the  GabCikovo f a u l t  it uas recommended tu 
ç h i f t  the GabEikovo step into km 17,UU of the canal. 
Evaluation 
Results of the study were considered in the  pro jec t .  

59. Geological estimation and evalualion of the final lay o u t  of 
t h e  GabEikovo project 

Bratislava, JanSEek, 1974 
Content 
On the basis of anafysis of the tectonic structure of the Danube 
region the estimation is positive concerning the  shift of t he  
GabEikovo step into km 17,OO of the bypass canal. 
Evaluation 
Conclustions of the expert's accaunt w e r e  accepted. 

5 0 .  Çpecification of t u r b i n e s  number f o r  the GabEikovo project 
HYCU Bratislava, Kragko, 1975 
Content 
On the  basis of this study the CZ pa r ty  approved at the 
negotiation held on May 29, 1974 t he  concept of the hydropower 
,plant GabEikovo with 9 t u r b i n e s .  
Evaluation 
The results of the  study w e r e  considered in the projec t .  

61. Lay out çoiurion of t h e  Gab2fkovo project  
HYCO Bratislava, Hragko, 1975 
Content , 

Several 'alternatives of lay o u t  solution were prepared, w i t h  
various solutions of the problems of output: section of the  
tailwater canal. In al1 eight alternatives it was assurned, t h a t  
it Zs not possible to empty sirnultaneously both locks, t h u s  
accumulating large discharges. 
Evaluation 
The çtudy was uçed as use fu l  material for elaboration of JCP. 

62. Filling and emptying system of GabEikovo navigation locks 
HYCO Bratislava, HraSko, 1975 
Content 
Alternative designs of t h e  systems of filling and emptying of t h e  
GabEZkovo navigation locks, using knowledge from the l i te ra ture  
on large navigation locks. ~t the same tirne specific conditions 
of tuundation were taken into account with resulting 
constructional solution of navigation locks .  
Evaluation 



From suggested alternatives the final solution was recomended 
for J C P  . 

6 3 .  Architectural solution of the GabEfkovo pruject  £or t h e  
System of hydroeLectxic power plants GabEikovo-Nagymaros 
3 p d  Bratislava, SkoEek, 1975 
Content 
In the architectural sLudy, following structures have been dealt 
w i t h :  
- engine house Ûf the  hydroelectric power plant 
- assembly hall of rhe hydroelectric power plant 
- administrative building 
- control room and switching stations 
- tower for navigation control 
- auxiliary opera t ion  and process structures 
Evalua t ion  
Architectural study was used f o r  elaboration of the Joint 
Contractual P r u j  e c t  . 

6 4 .  Foundation of the GabCikovo project  
V ~ J I S  Bratislava, Gregor, 1975 
Content 
The airn of t h e  study was t o  consider the concept of the d ~ s i g n  
GabEikovo p r o j e c ~  from t h e  point of view of present s t a t e  of the 
a r t  and scientific knuwledge as optimum and realizable i n  o u r  
conditions. 
Evaluation 
The study has informative character. 

6 5 .  Model study of the Gabeikovo project  on a three-dimensional 
hydraulic mode1 
V T h H  Bratislava, gtich, 1976 
The study was carried out un a three-dimensional hydrauic model 
and was oriented toward verification of the  new lay out of the  
p r o j e c t ,  taking into consideration 
- - t h e  shift of t h e  hydropower plant profile 
- reduction of the area upstream of the  hydropower p l a n t  
- decreasing of the  turbine number from 4 to 8 
- alteration of the  shape and dimensions of the  lower l o c k  
approach and of the separaring island 

- output section of the tailwater canal 
Evaluation 
Research results were inc luded  i n t o  t h e  pxoject .  

6 6 .  Mudel study on a three-dimensional mudel of one block 
V f h  Bratislava, Zajdf ik, 1976 
Content 
Study of lowing in' t h e  turbine block and idle runof f xaç 
performed on hydraulic mod-el, aimed at verification and test:ng 
of the effect of -the shape and dimensions of the i d l e  outlet on 
t u r b i n e  efficiency. 
Evaluation 
Research results were used in decision making concerning c5e 
shape of T h e  turb ine  block of GabEikovo project. i 



67. Power  transmission lime £rom the hydropower plant GabEikovo 
HYCO Bratislava, ~omaschek, 1976 
Content  
On the basis of development of electrification systems in Hungary 
and Czechoslovakia, the idea of connection t h e  hydropower plant 
GabEikovo i n t o  the 220 kV network waç abandoned and connection 
into t h e  400 kV network w a s  suggested by means of t h e  
transmission line Biskupice - Gyor .  
Evaluation 
Results of the  study were included i n t o  the  project .  

6 8 .  Model study of the filling and emptying system of navigation 
locks at GabCikovo project 
S V ~ T    rat islava, Masiar, 1976 
Content 
The goal of the model stüdy was testing the  designed system of 
filling and emptying of navigation locks ,  provided by t w o  
bypasses located in l a t e r a l  walls and by groups  of transverse 
Eilling canals. 
Evaluation 
A s  criteria for  estimation of the  hydraulic sysrem of Locks were 
chosen the  period of filling of 15 minutes, and forces acting on 
passing vessels, which  m u s t  not: exceed 1-600 of displacemenr:. The 
designed hydraulic system meets the main c r i t e r i a  and may be 
recommended f o r  realization. 

6 9 .  Çtudy O£ the  structure of navigation locks interconnecc : zn 
at GabEikovo project - Final Reporr 
WH Bratislava, Hlavafka, 1977 
Content 
The aim of t h e  study on three-dimensional model of naviga~io-al 
locks connection was the  assessmenL of the discharge £rom h?ad  
losses in interconnecting canals, depending upon closing de- / i re  
opening at both flow directions, and the  determination of f :ux  
conditions on the basis of pressures in interconnecting cacals. 
Evaluation 
Model çtudy results w e r e  used for estimation of the final des132 
of the  connecting structure. 

70. Study of the  modelling p a r t  of t h e  navigation lock fil!:zq 
gallery of rhe Gabeikovo project - Final Report 
ÇAV Bratislava, Strauss ,  1977 
Concent 
On the  basiç of a detailed analysis of experimental results I r  
was recommended to realize t h e  alternative "No'. According to :!-..rs 
alternative the separating structure divides uniformly Ehe 
discharge, has not high resistance, w i t h  resulting more u n i f o , ~  
pressure distribution within the  hydraulic system, i ts  sy-ret ry  
providing operation over the filling and emptying of the  lzck. 
Evaluation 
Research results were.used in the project. 



71. Model study of navigation locks filling and emptying system 
of the  Gabcikovo project .  P a r t i a l  report - non-combined l ocks .  
S V ~ T  ~ratislava, Masiar, 1978 
Content 
Study of the filling systern performed on the mode1 uE the  lock 
in the laboratory of t h e  University of C i v i l  Engineering, 
Hydraulic branch, showed that the  geometric asymetry of che 
f illing system of the lock ensues in non-uniform distribution of 
discharges along t h e  width and length of the  lock, resulring in 
somewhat larger longitudinal and transversal forces than 
originally assumed. 
Evaluation 
The r e s u l t s  w e r e  used for the projecr 

7 2 .  Study of t h e  filling and emptying systern of combined 
navigation locks of the GabCikovo p r o j e c t  - preliminary report 
SVST Bratislava, Masiar, 1978 
Content: 
Designed system of combined locks filling complies with required 
parameters, while 47% saving of water is attained over che 
fillinq period of 19,24 min. Emptying period of combined locks 
is about 24 min. 
Evaluation 
Research results were used in the pro jec t .  

7 3 .  Study of ice floes discharging and of the hydrodynamic 
loading and of the  hydrodynarnic loading on the upper head of 
navigation locks of t h e  GabEikovo project 
-H Bratislava, Zajdlik, 1997 
Content 
The study was oriented toward the assessrnent of discharge and 
hydrodynamic loading of darnming-up segment of the upper head and 
bottom of the navigation lock in the cour se  of sub-negatisre 
filling and ice flues discharging, as well as flood xarer  
passing . 
Èvaluafion 
O n  the  basis of research resulrs modification in the project x e r e  
realized. 

74. Model study of the filling and emptying system of combined 
navigation locks of the Gabzikovo project  
SV& Bratislava, Mâsiar, 1978 
Content 
Model study was focused on 
- tirne course of the apgning and cfusing ai the closing devices 
of t h e  filling and emptying, and connection system 

- time course of filling and emptying 
- cross-sectional velocities of water Elow in filling and 
emptying and connection canals 

- velocity of rising and decreasing of water level in locks 
- forces acting on series of vessels during filling and emptying. 
Evaiuation 
Recommendations derived from t h i s  scudy wexe considered ln the  
p r o j e c t .  



75. çtudy of t h e  closing segment: in bypasses of navigation locks 
of the GabEikovo projects 
ÇAV ~ratislava, Strauss, 1978 
Content 
The mode1 study was focused on 
- estimation of the  shape of bearing part  of the segment 
- testing of hydrodynamic load of the segment and sides of the 
bypass nearby the clusure, in dependence upon operation 
conditions 

- evaluation of dicharge characteristics for various degment 
openings 

Evaluation 
Research results were considered in the project. 

76. Providing of t he  overpressure flow regirne in bypasses of 
navigation locks of the GabEikovu projeet 
WH Bratislava, HlavaEka, 1978 
The research task w a s  aimed at preventing a i r  entrainment in the  
system, at assessrnent of the  discharge and pressure conditions 
in case of f a i l u r e  of one of t h e  closing devices, and Lo estimate 
the effect of time shift of gate  openings on discharge 
compensation /balancing/ in the i n n e r  and ou te r  connection 
c i r c u i t .  
Evaluat ion 
Research r e s u l t s  were conçidered i n  the  project .  

7 7 .  Study of the alternative solution of t h e  separation part  of 
t h e  navigation lock section - GabEikovo project  
SAV Bratislava, Strauss, 1978 
Content 
Testing of orher possibilities of un i fom discharge distribution 
from the main gallery into the  central  canal by means of the must 
possible short~ning of the $pur and modification of central canal 
cross-sections, with the a i m t o  attain t h e  mos tuni form discharge 
distribution in the longitudinal direction. Further the  flowing 
in the dividing structure, velocity and pressure distribution in 
t h e  outlet gaps, and effecG of the connecting opening between the 
main gallery and o r ig ina l  branch nf the central  canal were 
tested. 
Evaluation 
Research xesults were considered in the project .  

7 8 .  Mode1 study of the  filling and emptying system of non- 
combined and combined navigation locks - Gabëikovo project 
S V ~ T  Bratislava, Mâsiax, 1970 
Content 
The Final Report s u m a r i z e s  results of the çtudy of filling and 
emptying system of navigation locks achieved up to the present. 
Following measures were recommended: 
- radius of gallery arches of the filling and emptying sysrern 
- variation of the dividing spur shape 
- prolongation of the central dividing canal below the sections 
of filling qaps 

- dimension O£ gap areas in the  ceiling of the LongiGudinal 
dividing canal 



- extension of the discharge cross-section of transversal canal~. 
Evaluatiun 
Research r e s u l t s  were considered in the project .  

79. Study of navi9atiun locks O£ the  GabEikovo pruject  
V f N H  Bratislava, Zajdik ,  1979 
Content 
Comprehensive r epor t  on the most important research results, 
decisive for the p r o ~ e c t  and operating regulation of navigation 
Iucks operation; Enclosed are  also detailed analyses of the 
rnethodology of solution of respectie tasks , description of 
models, experimental equipments, and evaluation of al1 
experimets. 
Evaluation 
Research results were incorporated into t h e  p ro jec t .  

8 0 .  Data for negotiations with Soviet experts - GahCikovo 
project-navigation locks 
HYCO Bratislava, HraSko, 1974 
Content 
Submitted materials deal with the  concept and construction 
solution of some parts of navigation locks at t h e  GabEikovo 
pro j e c t  , namely 
- design of layout of lock approach and of the filling and 
emptying system on t h e  basis of h i t h e r t o  achieved results of 
hydraulic mode1 study 

- design of clusure  device solution 
Evaluation 
Results of consultations were incorporated i n  the  projects  

81. The GabCikovo project - data for consultations with Soviet 
experts - in R u s s i a n  language 
HYCO Bratislava, Hragko, Schulz, 1979 
Content: 
Submitted materials present 
- design of layout solution of lock approaches and of the  f illing 

and emptying system on the basis of achieved results from 
hydraulic mudel research. 

Evaluation . 

Resulrs of ccnsultat i o n s  w e r e  considered in the pro j e c ~  
documentation. 

8 2 .  Lay out of lock approaches w i t h  respect to navigation 
technology 
HYCO Bratislava, Dinqa. 1979 
The çtudy analy& t he  navigation organization at the  GabEikovo 
project , 
Evaluation 
The study has an informative character. 



8 3 .  ~ e w  design of t h e  hydropower plant GabEikavo - provisional 
standpoint 
HYCO ~ratislava, B h o ,  1979 
Content 
The study presents preliminary data on flow through tu rb ines  
which in case of fall-out loss would Operate in idie run  regime. 
On the  basis of these data a curve was developed on discharge 
course in dependence upon time after the fall-out of t he  
hydropower plant £rom the network. 
Evaluation 
The study has an informative character and w i l l  be considered as 
useful for the  provisional standpoint towards the  submitted 
design. 

84. Effect of the  new design uf the hydropower plant Gabeikovo 
on navigation and flood water diversion 
WH Bratislava, Komora, stich, i a j d l i k ,  1981 
Content 
The issue of leaving o u t  idle outlets at the  hydropower p l a n t  
GabEikovo had been dealt with, as well as passing of flood 
discharges and effect on navigation safety .  
Evaluation 
The account has  an informative character.  

85. Estimation of the proper and j o i n t  project  for t h e  contractor 
of t h e  technological p a r t  of t h e  IVth and Vth structure 
HYCO Bratislava, Svabik, Cabel, 1981 
Content 
The study gives the investment cost, required for providing 
construction of structures and equipment of the construction site 
of the IV and V s t r u c t u r e  of t h e  Gabeikovo project  fo r  t h e  
contractor of the  technological p a r t .  
Evaluation 
The study has informa~ive character 

8 6 .  New design of the hydropower p l a n t  Gabeikovo - provisional 
standpoint, supplement No. 1 
HYCO Bratislava, 1981 
Content 
The study gives answers to t h e  questions 
- how the Dunakiliti weir will join in passing of discharges 
- how t h e  GabCikovo project w i l l  join in passing of discharges 
- effect of fall-out loss in t h e  hydropower planr Gabeikovo on 
water levels in the  reservoir and in the  headwater canal 

- how long will l a s t  t h e  fall-out loss al GabElkovo and how v i l 1  
t h e  t u r b i n e s  be put into operation after the fall-out. 

Evaluation 
The study has informative character and w a s  worked out uçing the 
balance method. 



87 .  New design of the hydropower plant GabEikovo - provisional 
standpoint - supplement No. 2 
HYCO Bratislava, Bho, 1981 
Content 
The submitted study, supplement No. 2 is a continuation of the 
supplement No. 1. As tu work our: supplement No 2 it w a s  necessary 
to investigate following: 
- t h e  disintegration of t h e  COMECON transmission system is not 
assumed ? 

- in spite of that a failure in 400 kV system or in 110 kv 
network may occur 

- fault clearinq in 400 kV systern is assumed in 3 0  min., and  in 
110 kV network in 3-15 m i n .  

Evaluation 
The study s ta tek ,  thae under proper cooperation between the weir 
and GabCikovo project it would be safe to pass the  supply into 
the reservoir Ihrough the weir and GabCiikovo step. The study has 
informative character. 

8 8 .  Operation centre Gabfikovo 
HYCO Bratislava, AmbroZ, 1987 
Content  
The study dealt with the feasibility of utilization o f  t h e  
equipment of the construction site belonging to the contractor 
Kydrostav in GabEikovo, and the selection of locality for the  
operation centre of the Danube River authority. 
Evaluarion 
The study has informative character and indicates the n e c e s s i ~ y  
to work out a suitable plan. 

89.  Data f o r  the draft of Che final operaring requ1atior.ç Car 
navigation locks of the GabEikovo projecr - 1st part  
S V ~ T  Bratislava, Masiar, 1987 
Content 
Intensity of permitted forces acting in rnooring ropes of vessels, 
or of forces acting directly on vessels in the starting p0i r . t  f o r  
the design of the  Eilling and emptying system, of the velocity 
of gates opening and general manipulation with them, a s  %el! -2s 

of t h e  ntethod and technique-of discharge. 
Evaluation 
Results  of t h i s  research report  w i l l  be used for drawi~q .;p 
operation regulations of navigation locks. 

40. Flood w a t e r  discharging through the GabEikovo projec t  
HYCO Bratislava, 1988 
Content 
The discharge 10 600 m 3 / s  was considered aç basis for compu:aL;on 
of flood waters dischargîng through the GabCikovo project . ?'se 
most crucia l  situation will occur, when the whole flood disc?,arge 
will have to be passed through the  Dunakiliti weir. ' 3 e  
computations were cornpleted in March 1991 and March 1992, x!-.en 
4 ,  or 8 turbines were insta-lled at GabEikovu project and :tic 
Danube river bed was successively dredged downstrean of 
PalkoviEovo 



Evaluation 
The study was used for  elaboration of the  updating of the plan 
of putting the  GabEikovo project into operation. 

91. Study of the  abruptness of rise tirne ending of peak operation 
at GabEikovo hydropower plant  under normal and emerqency 
operation conditions with regard tu navigation safety 
V t k ~  Bratislava, Stich, 1989 
Content 
Estimation of improvement of dynamic characteristics of t h e  
hydropower plant and a supplernent to the initial p r o j e c ~  with 
regard to navigation conditions, and obtaininq data for the 
proper operation of t h e  power plant. Two operational cases of 
power plan t  control were analysed, i-e. normal operation and 
emergency operation. 
Evaluation 
It is assumed that mode1 research results wil be verified and 
supplemented by continuous monitoring directly at the p r o j e c t .  

9 2 .  ~ydroloqical data fo rguaran tee  measurements at theGabCikovo 
hydropower p l a n t  
KYCO Bratislava, Bano, 1989 
Content 
Data for elaboration of t h e  method of determination the extenc 
and assumed duration of guarantee rneasurements on t u r b i n e s  at the 
GabEikovo hydropower plant  are presented . In analyzing ï he 
feasibility of manipulation on Dunakiliti weir and on Gabeikavo 
project  three cases wexe considered according to the r a t i o  
hetween the supply into the reservoir and the discharge, required 
for guarantee measurements. 
Evaluation 
Guarantee rneasurements were planned for summer 1991 / ~ a y ,  June, 
July and August/. 

9 3 .  D a t a  for guarantee measurements al t h e  GabCikovo hydropo-~er 
p l a n t  
*H Bratislava, Sumbal, gtich, 1989 
Content 
Estimation of the  effect of navigationa locks function in the 
course of guaranteerneasurements on fluctuation and çtabifization 
of headwater and tailwater levels /abrupt discharge variaciuns 
from 2400 m 3 / s  tu 1800 m l / s  during about: 3 0  minutes and vice 
versa/, by means of computations . Computations should be carr i e d  
o u t  under assumption, that the  Nagymaros p r o j e c t  would not be in 
operation yet. 
Evaluation 
The estimation was considered in the  project. 



T A I L W A T E R  C A N A L  

94. Filtration stability of the tailwater canal 
~ Ç H  Brno, Cistin, 1989 
Content 
Admissible hydraulic gradients and composition of filters on 
canal slopes were assessed by means of the study, with regard tu 
water level variations, resulting in non-stationary filtration 
in a wider range of soils. 
Evaluation 
Results of the  study w e r e  incorporated into t h e  design of the 
filtration layer on tailwater canal slopes. 

9 5 .  Laboratory study of t h e  appropriate composition of the 
hardening element and asphalt concrete for t h e  tailwater canal 
&SI Brno, Kratochvil, 1 9 7 5  
Content 
The laboratury study dealt with the composition of t h e  hardening 
element of asphaltconcrete on Lhe slopes of the tailwater canal 
of the  hydropower p l a n t  GabCikovo. With respect tu s e i s r n i c i t y  of 
the territory of tailwater canal 6 - 7' MCS it was recommended to 
provide Stone rip-rap, run-in with asphalt mortar  /half-blown 
asphalt P 8 0 / .  
Evaluation 
R e s u l t s  w e r e  considered in selecting final design of tailwater 
canal slopes protection. 

9 6 .  Study of the  floating of the dredger into the  tailwacer canal 
outside the closing structure in km 2 5 , 0 2 2  
HYCO Bratislava, Mach, 1978 
Content 
It is recommended to construct within t h e  protected area relaying 
of t h e  dyke in such an e x t e n t ,  as to make possible floating of 
bucket ladder dredge KET 4001200 into the tailwater canal. The 
existing flood control dyke wilL be dismantled and after entering 
of the dredger t h e  dyke will be again put into the original 
s t a t e .  
Evaluation 
The studjr was included into the project. 

9 7 .  Construction arrangements airned at placinq the dredger in the 
tailwater canal 
HYCO Bratislava, Uhlar, 1979 
Content 
~loating bucket ladder dredge was chosen for excavation of the 
Cailwater canal /KI3 I~O/GO/. The first part of t h e  study deals 
w i t h  the accesç road and assembling site, the  second deals with 
t h e  construction O£ the basin with- requisite arrangements for 
lowering t h e  dredger on water. 
Evaluation 
The study was incorporated- into the project .  



98. Tailwater canal - leftside protection dyke, navigation and 
drainage ingate 
HYCO ~ratlslava, Uhlar, 1979 
Content 
The Hungarian party asked to modify the route of the navigation 
and drainage ingate, fomer ly  designed in about 50 rn on the  left 
side of the tailwater canal axis, and tu locate it imediately 
close to the left  bank. Excavated material £rom the  ingate should 
be used for construction of the  leftçide protection dyke. 
~valuation 
Results of the study were included into project documentation. 

9 9 .  Study of optimum technological transport of gravel sands 
and feasibility of gravel-sand materials sources alteration 
HYCO Bratislava, 1981 
Con Lent 
Investigation on the sources of gravel-sand material fo r  t h e  
construction of taifnater canal dykes, aimed at t h e  shortening 
of haulage distances and cost saving. 
Evaluation 
çtudy wa5 used f o r  processing of projecc documentation. 

100,  Escimation of ~ h e  possible location of pumping station 
Bebrava into the tailwater canal 
HYCO ~ratislava, Mach, 1981 
Conten t  
Feasibility tu use the purnping station Bebrava instead of pumping 
station Pahronie. 
Following main issues were dealt w i t h  
- the effect of d~creasing the  total repumping capacity by 2 , 5  

m 3 / s  on ca r ry ing  away of seepage £rom bypass canal 
- feasibility of the layout and altitude arrangement of pumpung 
station Bebrava and pumping station Ponitrie along t h e  
transposition of t h e  dyke " A "  at t h e  closing structure. 

Evaluation 
The study was incorporated into the  project .  

! 
101. ~rovisional estiamtion of t h e  tailwater canal stability 
downstream of GabElkovo hydropower plant without impoundment of 
t h e  Nagymaros project  
U h l  Bratislava, Kalis, 1983 

I 
Content 
According tu the  Joint Contractual Project it was considered tu 
locate the tailwater canal bed on t h e  elevation of 96,s Bpv. The 
study estimated the tailwater canal stability at the elevacion 
101,50 Bpv. 

I 
Evaluation 
In place where bottom and slopes conçist of gravel and sand,  or 

i eventually gravel-sand the bottom and slope deformation will be 
negligible, Ln case of sand and grave1 the section of the canal 
must be protected with rip-rap. The slope of the unprotected p a r t  
of banks of the canal is recomrnended to be 1 : 5 .  



102. Mode1 study of the separted alternative of t h e  tailwater 
canal downstrearn of GabCikovo pro jec t  
V&IB Bratislava, gtich, 1986 
Conrent 
~ h e  task was orienred toward the solution of hydraulic problerns 
and providing favourable conditions of flowing in the tailwater A 

canal ,  in the area of its outpu t  section, and in the deepened 
Danube channel downstream of the mouth. The research was realized 
in cooperation with VITUKI Budapest. 
Evaluation 
The study has informative characrer. 



T H E  O L D  D A N U B E  R I V E R  B E I 3  

3 Study of the hydrologic-hydraulic scheme fo r  the  
bio~echnical p r o j e c t  of t h e  arrangemet of the Danube flood land 
between dykes £ r o m  rkm 1842 to ,rkm 1810 
WH Bratislava, Szolgay, 1975 
Concent 
Analysis of açsumed e f f e c t s  of the Çystern of G/N Project on the  
ofd river bed and design of hydrologie-hydraulic scheme for the 
'biotechnical project of the arrangement of t h e  Danube flood land 
between dykes £rom rkm 1842 to xkm 1810, based on designers 
proposais and results of the study of groundwater level 
alteration /prognosis/. 
Evaluation 
The study was used for elabora~ion of t h e  Joint Contractual 
Project / J C P J  - 

104. Arrangement for floating of dredgers into borrow pits "4" 
and "Bu  
HYCO Bratislava, Oravec, 1979 
Content 
Feasibility of entering heavy extraction mechanisms into borrow 
pits "AIf in rkrn 1835 and into the borrou pit "Bu  i n  rkrn 1832  - 

1934. 
Evaluation 
The study was used f o r  project elaboration. 

105. Data f o r  solution of the task "Effect of the o l d  D3::uue 
river bed on the  groundwater regirne" by means of t h e  EGDA =ode1 
Vl jVH Bratislava, MigGt, Szolgay,  1988 
Content 
The task was focused on 
- height position of the  top s o i 1  
- lay o u t  of the Elooded territory and duration of floodizg 
- upper and l o w e r  boundary of the area inv~stigated 
- capillary rise within the  top soi1 
- prognoçtic groundwater levels 
- filtra~ion coefficient uf t he  water bear ing horizon 32d 

filtration coefficient of t h e  branch system bed 
Evaluation 
Research results were used f o r  the pro j ec t .  



P R O T E C T I V E  M E A S U R E S  

106. Ef f ect of dredging downstream of Nagymaros on drinking water 
supply of the area and of Budapest 
VIZITERV Budapest, 1475 
Content 
According tu this study the gruundwater level decreasing due tu 
the Danube bed dreadging downstrearn of Nagymaros v i l 1  r e s u l t  in 
well y i e l d  decreasing by about 130 000 m3/d at the water level 
stage in the Danube 670 m3/s .  
~valuation 
The study has informative character.  

O ?  Protection measures on CZ t e r r i co ry ,  alternative solution 
of the area VI and VIII. 
HYCO Bratislava, Vleko, 1975 
Content 
T h e  drainage of seepage waters by means of smaller pumping 
stations in NOVA StrSZ and ZlatnS na ostrove is in this design 
subsrituted with a concentrated drainage of çeepage waters into 
interna1 /inland/ canlas and by pumping in one larger pumping 
çta~ion in Komarno. 
Evaluation 
Material f o r  negotiations w i t h  Hungarian party. The i n s u f f i c i e n t :  
capacity of t h e  purnping station Komârno is compensated by t h e  
increased capacity aL Viniëné pumping station. 

108. Protection measures on CZ t e r r i t o r y ,  alternative sulurion 
of rhe area IV and VI1 - l e f t  bank of the VSh and IZa 
HYCO Bratislava, B i t t e r ,  1975 
Content 
The study deals with t h e  comprehensive solution of structures: 
- infiltration canals HarEaS - Iia - Patince 
- iitavslca Tofi 7 , 2 5  m 3 / s  
- infiltration canals KumoEa - Landor - Kornarno 
Evaluation 
Results of the  study were incorporated in the project. 

109. Alternative solution fo r  the area IV and VI1 - protective 
measures on CZ territory 
HYCO Bratislava, Müller, 1976 
Content 
Protective measures in the area No. 'VI1 and IV in the  connect ion 
with already cunstructed canalç of in terna1  waters. Within rhe 
area No. VI1 the  section Landor - KumoEa and Landor-Martovce has 
been dealt with, and within the area Nu, IV the  section lia. 
Evaluation 
Results of the  study were used for the project .  



110. Protection measures on CZ territory - area city of ~arnarno - 
alternative solution 
HYCO Bratislava, V i n k l a r ,  1978 
Content 
The suggested pro tec t ion  of t h e  city of Komarno consists of a 
bank line, protecting the  city against flood waters, of 
underground c u r t a i n ,  series of wells, siphons, drains, 
infiltration canals and pumping stations aimed at groundvater 
level stabilization at about 1,s m below the t e r r a in .  
Evaluation 
The study was used for elaboration of the  pro jec t .  

111. Komarno - Slovak shipyards, protection of t h e  area against 
the  effect of t h e  Nagymaros p r o j e c t  
HYCO Bratislava, ~ r a d S E ,  1977 
Content 
Protection of the  Slovak Shipyards in Komarno has been solved in 
5 variants, vhich are compared here. The cornplex of the çhipyard 
cannot he protected bymeans of u s u a l p r o t e c t i o n  and anti-seepage 
measures as in case of the city. The protection must be provided 
in accordance with produc~ion activity and in the connection with 
envisaged development and innovation programme. 
Evaluation 
The study was used for elaboratiun of t h e  project .  

112. Operation centre Kornarno 
HYCO Bratislava, Hled ik ,  1979 
Content: 
Design of dispatching centre in Komarno and orientation design 
of equipment. The study does not include measuring stations, nor  
connection roads. 
Evaluation 
The study has informative character. 

113. Alternative technical solution of t h e  VSh alluvial plain 
protection in the  section Komzrno - KolGrovo 
HYCO Bratislava, 1979 
Content 
The protection of the  flooded area is solved by means of four  
protection steps, suggested at given locaiities in dependence 
upon the with of t h e  terrain srrip, altitude of the  terrain, 
feasibility to divert water, l oca l  conditions, etc. 
Evalution 
The study was used f o r  elaboration of project  documen~ation. 

114. Protection of historical relics in the area IZa - Roman 
castelium, ~eanyvdr  
HYCO Bratislava, RybSr, 1980 
ContenL 
Protection of the historical re l ics  is provided by the /transf er/ 
displacernent of the present Danube dyke close to the  water 
Stream. The dyke will be sealed, protected on the water face. It 
will be built intlo the subsoil by means of a seaiing underground 
wall . 



Evaluation 
The study w a s  us& for  elaboration of the  p r o j e c t .  

115. Protection rneasures on CZ territory-pumping stations - 
comparison study of vertical and volute-type pumps 
HYCO Bratislava, Kubik, 1982 
Content 
On the basis of a review of total investmerit cost of the 
constructiunal and technological part of respective alternatives 
i c  was realized t ha t  alternative using volute-type pumps is mure 
expensive than the o r i g i n a l  solution usîng vercical pumps.  
Evaluation 
The study has informative character. 

116. A r e a  KomSrno-city, substantiation of the technical solution 
alterations 
HYCO Bratislava, BradSC, 1982 
The study was elaborated on the basis of the requirement of 
Hungarian party with the aim to eslimale, whether the  new 
technical solution of Kornarnu protection is equivalent Lo he  
solution of the Joint Contractual Project ,  underground wall of 
self-setting suspension 60 cm thick is designed, t h e  o ~ h e r  
structural arrangements remaining as in original design. 
Evaluation 
The study was used for prepration of t h e  p r o j e c t .  

117. Evaluation of hydroisohyetal lines in the Danube section in 
Kravany, the L o w e r  hron, and 1 ~ e 1  areas 
VIhJFI Bratislava, GaZoviE, 1985 
Contrent 
Estimation of hydrological conditions, of hydroisohyetal l i n e s  
and directin of groundwater flow aL flood water events in 1975 
f o r  sequential stages, and design f o r  completion of groundwarer 
monitoring network in areas Kravany, lower Hron and lower 1pe1.  
Evaluation 
Resulks were used for  elaboration of pro jec t  documentation. 

118. The dead -branch C i ~ o v  - s t a t e  n a t u r a l  reservation - 
technical solution of protection 
KYCO Bratislava, Kissova, 1982 
Content  
It is necessary to prevent drying up of the state n a t u r a l  
reservation of the CiEov dead brach due to the  Danube bed 
deepening downstream of PalkoviEovo, and to provide Eishery 
management w i t h  water, amounting tu 2, 85  m 3 / s ,  and the  Cicov 
dead branch with 60-70  i / s .  
Evaluation 
The study was used f o r  project documentation. 
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The idea for this project arose during a series of meetings on regional planning held 
in Budapest in June 1988. The study that emerged from these informat discussions 
was a trernendous iearning experience and a number of people ara owed thanks for 
helping tu make this opportunity a reality. Karacson Eu?, Director of INFORT, was 
instrumentai in arranging for the team to visit Hungary and meet with top ufficials 
involved in the Gabcikovo-Nagymaros project. The help of Marcel Afper and Andrew 
Toth and the generous support of INFORT is .al50 gratefully acknowledged. 

We wouid aiso Iike tu thank Professor Arpad von Lazar of the Fletcher School of 
DipIomaq and Law at Tufts, and Professor Janus Beer of th8 Department of 
ChemicaI Engineering at MiT, for their careful review of this paper. rhey both 
provided excellent insights into ttie issues u:~der discussion. 
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Over rhe past few yearç, a growing number of issues concerning the environmental, 
social, and ecûnomic consequencas of the GNB project have surfaced. In the 
murse of OUF brief stay we reviewed availabte documents pertaining to the p~oject, 
interviewed key project officiais, scientists, and oth-ier concerned parties, and visited 
buth ~ h s  Runakiliti and Nagymaros sites. Frcm this information, and the team's 
exgsrienca in enaineerinrl and resource manggernent, we befieve that effective skpç 
Gan be laken tu addreçç sams of the malor cuncsrns over ~nvircinmental 
dearadarion. Afthougn a great deaI of construction has  already raken place, and key 
structures are nearing completion, fiexibility in project design and operation will permit 
mitigation of some adverse environmental impacts, provided that this flexibility is used 
10 addresS the identified resource isçues. In ço doing, Hungary can better obtain the 
navigationai, hydroelectric, and econurnic benefitç expected of This project, whiIe 
Iessening many of the project's adwrss impacts. 

In reviewing the project and informr;:ion gathered during our visit, we fael it is 
essential that four conditions be mer orior to putting the system in operation: 

o instalfation of a monitorins 5;*stem to lrack water quality* at Iea5t frve years 
pior tu barrage op~ration, k: create a baçeline set of data; 

o deve'oprnent of a 3-dirnensic;nal cornputer modelina s v s t ~  to better 
understand the complex opcration of the river system, such as the movern-nt 
of pc;IcRzntç tu, and withiri, the groundwater; 

o estabiishrnent of a Geoara~hic Information Çustern Io integraté the 
data colleded from the monitoring and modeling systems, and ta facilitate 
spatial evaluation of the potential cunsequences of the project; and 

o formation of an indeoendent water authorib [the proposecf Gabcikovu- 
Nagyrnaros Environmental Commissionf to evaluate and comment un 
decisiuns made about the project, and to serve as a puSIic forum for 
information dissemination and exchange. 

Each of these Ideas is discussed in creater detail later in this report. Only through 
their implementation, huwever, %il1 Hungary make steps towardç balancing the 
p~teni,ial benefitç of the GNB pruject with rnitigating the adverse environmental 
impzcts that may result from project construction and operation. 



COHHENTS 

(Draft report of HBE 4 7 2  Amherst) 

In t h e  d r a f t  r epor t  o f ' t h e  Amer ican  scientists, enqineers 

and p l a n n e r s  invited h y  INFORT genera l  p o l i c y  r e c ~ m m e n d a t i  - 
ons and specif ic merasUres c g a l n s t  environmental damages a r e  

s u g g e s t e d .  

Çince t h e  f i n a l  ~ e ~ n r f  w i f l  be an  important issue, t h e  d r a f t  

n e e d s  s e v e r a l  cccr~ctions i n  ort.;er t o  c o n t a i n  f a c i u a l  s t a t e -  

ments  and t o  exslude m i s u n d e r s t a n d i n g s  o r  r n i s i n t e r p r e t a t i -  

ons, The d r a f t  ~ u g g e s t s  s e v e r a l  actions which  have been  a l -  

r 2 a d y  c ~ r n p l e t e l y  or p g r t l y  executed, an u p - d a t i n g  of t h e  

f r a f t  co r re spo-+d lng  t a  t h e  recent  s t a t u s  is alsu necessary .  

In t h e  commeirts a n  a t t e r n p t  is made t o  f o l l o w  t h e  order of  

t h e  r e p o r t .  

Chapter 1.  f a t ,  2 ,  

The c o r r e c t  d e p t h  o f  t h e  h o a d r a c e  c a n a l  is 5-15 m v a r y i n g  

a l o n ç  t h e  l e n ~ t h ,  its width v a r i e s  from 2 5 0  to 650 m. The 

t h i r d  Barrage a t  Nagymaros is 1 2 5  km downstream from Gah-  

c i k o v o .  The O u n a k i l i t i  B a r r a g e  w i l l  n o t  be o p e r a t e d  t o  m e e t  

peak demand. I t  serves r n a i n l y  t o  f l o o d  t e l e a s e  i n t o  t h e  o r i -  
g i n a l  river bed .  - 

C h a p t e r  1. P a r .  5. 

O a monitoring systern e x i s t ~  a n d ' w a t e r  q u a l i t y  d a t a  a r e  

collected s ince  24 yea r s .  T h i s  monitoring systern is under 

f u r t h e r  develapaent  . 



o a complet2 3-dimensianal aodeling systern cari b e  a f i n a l  

ç a a l ,  r e c ~ n t l y  rnost ly  2 - d i m e n s i o n a l  m o d e l s  a r e  a v a i l a b l e ,  

k h l c h  z r o  z ~ f f i c i e n t l y  d e s c r i b i n g  t h e  phenornena. M o d e l s  

f o r  p o l l u t ~ n t s  a r e  u n d e ï  improvernent  i n  various camp- 

l e x i  t y  . 

O u i t h i n  t h e  frarnework o f  t h e  m o n i t o r i n g  s y s t e m  a Geograp- 

h i c  Information Systern was d e v e l o p e d  a t  V I Z I T E R V  which  

facilrtates s p a t i a l  and t i r n e l y  evaluatinns. 

o t h e  r e s p o n s i b l e  a u t h o r i t y  f o r  the  i n v e s t m e n t  is Ministry 

f o r  Environment and W a t e r  Management .  I n d e p e n d e n t  s u p e r -  

v i s i n g  b o d i e s  have been c r e a t e d  by  t h e  Parliament ( a n  ad- 

hac c~mmittee) and h y  t h e  Council of the Ministers f a  so- 

c a l l e d  " p u b l i c "  c o r n m i t t e e  cornposed b y  s e v e r a l  r e p r e s e n t a -  

t i v e s  o f  t h e  independunt  environmentalists). 

Thus, t h e  major racurnmentiat ions û f  American experts  have  be- 

e n  a l r ~ a d y  implernentad, icdependently from t h e  d r a f t  r e p o r t .  

T h i s  fact s u p p o r t s  t h e  a c t i o n s  t a k e n  b y  the Hungarian au thc -  

rities b e f o r e ,  and shows 3ow s i m i l a r l y  r e a c t i o n s  can b e  m a -  

d e .  

Chapter  I I .  P a r .  1. 

Tho f u u r t h  m a i n  benefit o f  t h e  p r ~ j e c t  t h a t  i t  c r e a t e s  ge- 

n e r a l  d e v e l o p m e n t  f o r  t h e  connected a r e a s  ( i n f r a s t r u c t u r e ,  

r e c r e a t i o n ,  irrigation e t c . ; .  

P a r .  2 .  

The 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  improved 

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 i s l a v a  t o  Nagyrnaros e x t e n d s  

t o  1 6 0  km, w h r r e  t h e  m i n i m u m  d e p t h  o f  3 , s  m is e n s u r e d .  



planned works o r  t h r o u g h  t h e  o p e r a t i o n a l  r u l e s  t o  b e  e s -  

t a b l i s h e d ;  

- s t u d i e s  and d e s i g n  cons ider t h e  e n v  ironmental p r o t e c t i o n  

se r ia t r s ly ;  

- quite a l o t  of suggested  a c t i o n s  has  been made r e c e n t l y  

and suppor t s  t h e  justification of these a c t i o n s .  

Among the th ree  p o s s i b l e  rni t igat ion  actions i n  response  t o  

c o n c e r n s  t he  sewage treatment w i l l  be s o l v e d ,  t h e  change in 

t h e  criginally p lanned  o p e r a t i o n  is under serious considera- 

ticn i n  t h e  develoament 0 9  t h e  operational r u l e ç  which will 

give t o p  p r i o r i t y  t a  environment. R e l o c a t i o n  and abandonment 

o f  t h e  Nagymaros 3 a r r a g e  can n o t  be r e a l i s t i c  according t o  

w a t e r  and energy e x p e r t s  due t o  t h e i r  p o i i t i c a l  and econorni- 

c a l  consequences. 

Ue agree  t h a t  a p r o p e r  p o l i c y  response is recommended. ,The 

r e p o r t  a f t e r  c o r r e c t i o n s  and amendmen t s  may c o n s i d e r a b l  y 

help t o  i n f o r m  buth national and i n t e r n a t i o n a l  public. 

Far the  f i n a l i z a t i o n  cf t h e  d r a f t  r e p o r t  we sugges t  t o  s t u d y  

a v a i l a b l e  professional l i t e r a t u r e  and e n c l o s e  some documents  

f o r  t h a t  purpose .  

Since  Our comments a r e  cnncentrated f u r  c e r t a i n  focal points 

we o f f e r  o r a l  c o n s u l t a t i o n  during t h e  formulation o f  t h e  f i -  

n a l  r e p o r t .  

Budapes t ,  2 9 .  March 1 9 8 9 .  
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A n  Enqineerinq Evaluation of 
t he  Bos-Naq~maros Barrage Çvsfern 

Professûr Hârq- Scfrwa rz 
Clark University 
Worcester, Massachusetts, USA 

This ev2fuatiorr deais wiih the engrneerlna features of the project and iheir - 
physicai eilects. il is based on the resulr of wio trips of live and four woihing 
days respectively. The area around the project was viçited on these trips, as 
were the cons:ruction sites al Ounakiliii and ~ a ~ ~ r n a r o s .  OVIBER and ViTUKI 
engineers working on the project were interviewed and general maps inspected. 
Detailed plans, specificafions and basiç of design reports, items that would be 
avaiIabIs for equivalent public works In the United States, were not available. In 
a nurnhef of additionai meetings. the opinions af opposing the projects 
were heard. 

T h e  Danube between Bratislava and Budapest 

Ris reach is the beginning of what is usuaIIy caIied the Middie Danube. From 
ihe Porta Hungarica, where the Danube passes behveen the Hainburg Hills and 
the Little Carpathians, il divides in10 three streams, the Srnall Oanube in the 
north, the Mosoner Danube in the south and the main stem that, thiough 
histoiic tirne, was a biaided Stream. Thfie land heheen  the major branches 
indudes the Large Gravel lstand nonh of the main stem and the mal1 one. the 
Szigetkor, south of the main stream. me branches combine before the î îer  
breaks Uirough the Pilis-8orrsony Mountains at the Visigrad G&. hom 1886 
and 1896. between BratisIava and G6nyÜ the main stream was stabilized. cuts 
were made. side arms dosed. and curvea made more graduai. Further work ta 
improve navigation at low Dow through the mnstructian of groins and through 
dredging was c h e d  out around 1900. Ceveeç fa cuntrol flmding were builr in 
Hungary in the early 19th centuty and by the mîddle of that century aiong most 
of the major branches. Large construction works in the Budapest area followed 
the cabSvophic flood of 1838.' 

Further changes in the river through the construcfion of dams have been 
conternplated fur some tifne.. In the 1930s and 1050s 5.wdies of ho. three. four. 
and five dam schemes for navigation and power prod&i:tion were made. Under 
present anditions thère are ten or twelve hazards to navigation at low Raws. Ir 
is estimated Viat navigation in this reach can proceed for an average of MO 
days per year. During about 1Oû days. low flow conditions hindef navigation,' 
and for about 65 days. ice Of fog make it impossible.2 now data fur Braiiskayava 
and Nagymaros are showri in Table 1. 



Table 1: FIows of the Danube River 

Bratislzva Nagyramos 

Distance form the Mouth (km] 1868.8 1594 -6 
Drainage area (km2] 137,3û3 1 83.530 
Observation since 1823 1872 

OISCHARGE (m'/sec) 
towest estimated fiow 

rlighest estima ted flow 

Exceeded 95% of the time 
Exceeded 50% of the tirne 
Exceeded 10% af the tirne 

Flood probabaities (m3/sec) 
0.01% (10,000-year fiood) 
0.1 % ( 1,000-year flood) 
1.0%( 100-yearflood) 
5.0 % ( 20-year flood) 

Source: OVIBER. The 06s-Nagymaros River Barrage Sysiem. 
National lnvestment Enterprise for Hydraulic Projects, Budapest. 

The Reach ftum Bratislava tu Dunakifiti 

Current stnictures in mis reach indude an earth/rock fiI1 dam from the entrance 
of the canal to the otd Danube bed. There is located a gated stnrcture to act as 
a flwd spiIlway. The smdure indudes alsu a tempocary Iwk for ships during 
cunstfudion and eventualty a bulb turbine discharging a continuuus Row of 30 
m3/secintc the river bed. The barrage will lie tha water leveI to an elevation of 
131.2 m above sea Ievel or about 16 m above the present river bed. The sides 
of the reservoir created are protected by dams reinforckd with concrete linings. 
Seepage is expected to be 40 to 50 m3/secand is guided by a drainage canal 
into the oId Danube bed betow the gated structure. The upening for the buib 
turbine can discharge 50 m3/sec without the turbine. There is also an outlet in , 

me temporary navigation lock that cm discharge up ta a m3/çec,and an 
outlet in Vie right bank dike up to 50 rn3/sec more. The main stntcture. 
consisting of seven 24 rn wide gated openings, will discharge flood waters in 
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excess of the capacity of the ower canal into ihe pre-projecl Danube bed. The 
3 .  O 3 reservoir will contain XK) x IO m wlth the top 1 meier containing 4 9  x 70 rn . I r  

Y J I ~ ~  equalize the daiIy water discharge of the Danube. Downstream water 
eIevation during a 1 prubabilibj Rood wirI b~ about st 124.9 msf 2nd ar about 
1 t 5'msi CI law RUW. 

At present the river at the Ounakiliti site is diverted irito a berid towards the Ieft 
bank so that the concrete structural portion of the prqect an be buiIt within a 
dry pit protected by a cofferdam. Construction ar the fime of ouf visit zppears 
to be about 85% complete. AI1 foundationç were cornpiete, mus1 of the 
superstructure was complete or nearing completion, and some of the gates 
were already installed. Th0 dikes on the rigtit bank were complet8 and an outlet 

' water to the Danube arms in its final state of completion: The work 
appeared ta b0 carried out in an excettent professional mariner and the work 
site generally wefi-organized and weII cared-for. 

lt has k e n  suggeçied that the compteted construction could be removed and 
original conditions restored. Such an atternpt would likely cost as much or 
more than building it, and there is a question i f  total restorcltion is even possible. 
Even with spending inordinate amounts of money, mcjor scziç un the 
Iaridscape would IrkeIy rernain. 

The r e s e ~ o i r  is underlain by a large and deep aquifer. The faised water level in 
the reservoir will increase inflows into it. The aquifer, r~latively unpolIuied and 
today only slightly used, represents a considerable regional asset for future 
exploitation. 

"%ter quaiity in the reservoir is corrtroiIed by the inflows. The treatrnent plants- 
t t i  Austria and the treatment of a major part of Bratislava's sewage have 
irnproved the conditions in this reach. Problems exist, however, due-to the poor 
quality of the Morava entering from Czechoslovakia. Relention lime of water in 
the resenroir is short, and therefare wiI1 no; effect surface water quality, 
Depending on the flow it is somewhere between 0.5 and 2.0 daYs." 

The enviranmeotal impati of the reservoir is twofold. Frst, it wili create a large 
Rat water body with litüe variation in level regardless of flow conditions. Only at 
the upper end near Bratislava will flood conditions be near pre-project levels. 
Opefating variations of the resefvoir ara expeeted nat tc exceed one meter? 
The second and more important impact witl he an the groundwater. The raised 
water surface, five tu six metes abcve gm&d kvel, wiU increase seepage. 
Much af it wilI be camied off by ditches along the side dams and reiurned to the 
strearn, and some wil! enier the groundwater. Groundwater levels a e  expected 
ta rise about 0.5 m. bated on electnc analog and digital madel studiess There 
is likely to be some increase in pallution entehg t he  aquifer. This can unly be 
elirninated by consistent impruvernerit in the quality of the water entering the 
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reservoir. It appears, however, a relatively Ieçç important cornparierit of 
poiIutiori entering the aquifer when compared with lacal puIIution from 
agricultural activities. This should not be considered an excuse for reducing 
eiforts to improve treatment of Danube inflows or of reducing agricultural non- 
point sources. 

The DunakiIifI tu Gunyü Reach (The Szigefkuz) 

C o n ç u c i a ~ n  in a is  r~âch CC~,S~SIS cl a 17 km icng ci-z.r,r,ci iccalr.g to mc ECZ 
Power Station, ihe staiion itseif, and .m 8.2 km dovmsrreârn cnannel thc~ rcrcirr,s 
the flow tu the otiginal Dznube bed. The upstream channe1 Ïs desigfied to c a s ,  
4 0 0 0  rn3/secat an average uetociy of 1 rnjsec. II 1s iniiially 542.5 rn wide, 
n~rrowing tu 267.5 m, and finalty widening tu 730 rn tu furm a forrbay that wrII 
dampen out wave action due to the starting and stopping of power releases. 
Normal aperating level will be the sams as at Dunakiliti, 131 -2 rn above sea 
level. Proiecting side levees have a freeboard of 2 m, and are at their h i g h ~ s t  
point 18 m hi@. They are constructed of compacted f111, and are concrete 
Iined. fhs canal was Iocated on the Iefi of Czechostovakian side of the river, 
becausa a canal on the Hungarran side would have required the refocarion of 
some sett!ements. 

The Bus power station contains eight Kaplan turbines and generators with 90 
MW rated output each. Workiri head may Vary from 16.0 tu 23.4 rn and 9 thraugh fluw form 420 tci 651 m /sec. Two Iock chambers, each 34 m wide and 
275 m long, provide fur the navigation passage- Piers and guide structures 
protect the entrances and exits of the navigation locks: 
The downstream Channel is excavated to increase the head available to the 
power plant, Itç bottom is 18 m below ground levei. Near the power outlets, 
the botrom is protected frum surges by Iayers of 70 cm row over a 50 cm sand 
filter layer? 

While we were not able to visit these works due to thdr location in 
Czechostovakia, views from airaaft showed that most of the work is completed 
buth on the canals and on the power station and Io& Jus: as at Ounakiliti, 
fem#vai and restaration tu pre-projet! conditions woufd be enormousiy 
expensive, and would Iikely Ieave a major scar on the Iandscape. - 

The existing mainstream of the Danube in this r~ach is characterized by many 
branches and new and old meanders. ft is the home of a cornplex and unique 
riverine forest ëcosystern. The entire area [rom the main stem to the Moson 
Danube is a grave# isiand, the Szigetküs. The unforested area is in extensive 
agricultural usa- An extensive nehork of graundwater observatiun weIIs and a 
mrnber of ecutogic monitoring stations are pIanned in this sector cavering -ID 
entire Szigetkos. - f 8 9  



Original plans cal1 for the existing Danube bed to carry, duririg average and low 
flow periods, only the flow of the buib turbins outlet ffow at Ounakiliti and the 
çeepage at that site. The AUw during such periods in the Danube may vary 
betyeen 30 and 70 rn3/secdepending on Ihe amoi,.int of seepags. During river 

3 discharges in excesç of 4GOO m /sec, the ~ X C E S Ç  amaunt wilI Le releaçsd into 
the old rivet bed throu h the Ounakiliti dam's sluiceways. ReIeases of 9 approximately 4500 m /seccan be expected intive percent of years, and 
discharges of over 6000 m3/secin one percent. At mean high water about 500 
m3/sec would enter the old Danube beds. A k o  during low Row periods. the 
opportunities exist tu ielease up tu about 2M3 rn3/sec addirional flow rhrough 
outlets a? Dunakiliti and at another point in the right bank proteaiva dam. Flows 
of about 22 m3/secare expecied to be Aowing in the Moson Danube, a change 
lrorn the present flow of no more than 6 n ~ ~ / s e c . ~  

The concern here is for the riverine woodlands arid for agricuiiurs in the regicn. 
The Iower water IeveIs in the exiçting river bed wouid Iower ihe groundwater 
lever and flood inundation of the riverine forest wouId be reduced. This couId 
significantly alter the ecology of the region, and make irrigation neceççary on 
some of the agricuIturaI enterprises. 

Graundwat~r  rnodeIing showed that the effect of the divers~ori of the river into 
ihe power canal wouId Iowef ihe groundwater fevei near The extsting r t v ~ r .  bed 
by about 3.5 meters leveling to no change at the Moson ~ a n u h e . ~  This being 
considered unacceptable, a systern of recharge ditches are contemplated in this 
area. Modeling shows that these ditches wiII mitigate the reduction of the 
groundwater level to no more than 1.5 rn, and that onIy in the area near the 
mauth uf fhe Mosori Danube, In most other areas of this reach the reductiori 
can be expecled to be between O and 1.0 

Monitoring of water and ecological parameters wouid be a cool foraniicipating 
change and managing miligation of detrimental effects on the riverhe fores1 
ecoIogy in a timeiy rnanner. The planned observation netwotk, i f  fully developed 
and used, wouid provida the necessary data, Using the siuices arid even the 
gaies in the Ounakiliti dam, and sending more water into the otd Oanube beds, 
arid Iess tu the puwer station, a u M  be ammpfiçhed with the present design 
configuration at Dunakiliti. This type of operation must be considered as an 
option. Major modification of the arrangement for power disuibution would have 
to be made, and the costs compared with the benefits to the riverine ecology. 



The Gunyu tu Nagymaros Reach 

Workç in fhis reach consist of the Nagyrnaos barrage and power station and 
the system of dikes lining the banks o f  the created reservoir following fhe 
exisiing shoreline of the Danube and up some of the tributaries. The purpose of 
the barrage is to compensate for the surges cauçed in water Row by the peak 
laad operation of the Bos power station, tu generate eledric power. and tu 
insura navigation above the barrage. It also âsisls in the rnainterranc~ of the 
gioundwaler level in the easlern end of the Çzigetkos. The site selecied was 
one of five sites studied. The seiection was made on the basis of ropographic, 
geologic and cost criteria. The barrage consists of seven 24 rn wide gates. a 
powerhouse with six bulb turbines and generators, each with a rated output of 
26.4 MW. and each dischargiog at design head 466 m3/sec. Twu lockç, each 

ith a chamber 34  m wids and 275 rn long, and guide piers up and 
downstream, provida for navigation. Maximum water elevarion under al1 
conditions on the upstream face will be 107.8 meters above msl. Oownstream 
water elevation will Vary with flow between 98.4 and 107.1 during the 0.01% 
prcibability flood- Preçent bank elevation, 109.3 rn, is above flood level at the 
site. The roadway elevation of the bridge that is part of the structure wiif he 
I f  8.2 meters. Oikes with heights of up tu 5 rn are generzIIy cunstructed at the 
sites ut exjstjng fiood coriirol dikes, tapping the existing unes by 1 .S  ta 2.5 m. 
At tt-ie site of the present relocated stream bed, two lagoons for recreation ars 
planned.'O A monitoring network will parallel the river on both sides. 

At the present state of construction, the river has been relocated inta a sharp 
bend near the right edga of the va1Isy- This re1ocatian seerns tu hava narrowed 
the bed and increased th0 velocity of the fiow. The material excavated for this 
rel~cation, which included the blasting of rock outcrops, was used in building a 
cofferdam anchored on the left bank that endoses the entire construction site 
. ~ r  the Nagyrnaras barrage. The cofferdam, riprapped to protect it-from 
erosion, is buiit tu withstand a three-year flood. Inside the cofferdam, grave1 
and rock excavation for the faundation of the gate structure, the powerhouse 
and the navigation locks, iç in pmgress and wiI1 soon be to full dem. ln 
addition to a concret0 batching plant, a temporâry railroad siding and a group 
of permanent houses for workers, are under constniction. The houses will be 
sold fur local use after completion of the job. On the nght bank an overlook 
and visitor area are also under cofistnrction. It is eçtimated that behveeri 15 
and 20 % of the investment at Nagyrnaros is. now in place. 

Four major concerns have been expressed relating to this reach. These are 
(1) the surges aeated by peak operation of the 66s station; 
(2) the safety of areas, like Esztergom, where water levels are permanently 

higher fhan the surroufiding ground; 
(3) the water quafity in the reservuir; 
(4) the damage M the important ~IturaI, histaric, archaeuiugica! and 

landscape values of the Danube bends. '1 9 1 



During peaking operation at 80s, water levels at the powerhouse wiIl Vary up tu 
5 m. Huwever, by the lime the fiowç reach the end of the outiet canal and join 
the existing Danube bed, the difigrences wiII be not mors than about on8 
meter. ' ' Funher reduction in these variations can oniy bs produced by changes 
in the operation of Bos, i.e. the total or partiai elimination of peak power 
production. The variation in flow rate will also reduce the deposit of sediments 
by moving them downstream during the power cycle. 
The second concern can be addressed only fhrough the quality d construclion 
2nd maintenance of the dike systern. Competenr and perrodic inspeciion and 
irnmediats repair of any defic~ency discovered is the guarantee of safety for the 
Iow-lying areas. Serious damage from a sudden failure of the barrage by \var or 
sabotage is untikely. The Iow height of the dams and the relatively small 
?mount of water stored wouId create a flood wave not greater than a natur~l  
fiood. 

Water quality probfems wiII exist downstream from the mouth of the Moson 
Danube. The major inRows are the discharges from Gyor, for which a treatment 
plant with a capacity of 12û.W m3/day is planned.'2 The short relention lime of 
Rows in the reservoir and the fluçhing of the reservoir during fioods are likeiy tu 
maintaifi the water quality at the present IeveI. it again must bs pointed out that 
construction of treatrnent plants on buth sides of the river should proreed al 

maximum possible çpeed. Contiriuuus monitoring ot groundwater levers ;;)-id 
water quality wilt give early warnings of problems that might make changes in 
operation necessary. 

Changes in the iandçcape and effectç on elernerits of historicai, culturaI and 
archaeulogical significance wiII occur when and i f  the Nagymaroç barrage iç 
bui11. Some rnitigation is passiid% thruugh changes in the operatiofi al Bos tu 
longer and lower peaks. Only the removal of the Nagymaros b q a g e  from the 
entire system, with the changes in power output and possible effects on 
navigation, would remove al1 concecns in this region. Such removal muçt 
inciude. restoration of site conditions at Nagymaros, There appear two options if 
work is not arnpIeted on tttis barrage. Buth will require arefui studies 
induding modehg tu insure proper hydraulic characteristics. One would 
require to fiII the present çofferdam area and stabilize ttïe cofferdam and the 
filled surface to protect it from erosion during fiood events. Such a course of 
action is likely to cost at least as much as construction costs on the site tu date, 
create a navigation boftleneck, inueasa fiaad heighrs upsirzâm, and teau8 a 
Iandscape that is not IikeIg tu be pleasing, The second option, fuit restoration fa 
pre-projea condition wouM probably cas; as much as cornpietion of the 
barrage, and internipt fiver trafic for a considerable tirne, as much as a whok 
season. 

Abandming the construction of' the Nagymaros barrage, and Ieaving ttte site in 
itç presefit condition, would Iikefy have catastrophic consequees foIbwin& a 
major fioud, The cotferdam wouId be destroyed, a large turbulent area created 



cver rhe preserit excavatiori, and debris scattered in the reach below. Al1 these 
-Tvccld be a very serious hazard tu navigation and require costly corrections tu 
mcke the river properiv navigable- 

l The Nagyrnaros-Budapest Reach 

N o  further work is contemplated in this rsach as part of the barrage systern- 
ProbIems in the bank-filtered weIIs through the iricrease in nitrates apear tu be 
due to inRow from Ihe background aiea iather ihan from ihe ~ a n u b e . ' ~  
Continuous monitoring, especially in arezs where gravef is rnined from the river, 
wauId be a prudent investment. 

Output of the  Project 

Electrlc Power. The two power plants of this çystem--1ocated at 88s and 
Nagymaros--are expected to praduce an average of 3675 GWh/year, with 
Czechoçlovakia and Hungary sharing equally in this output. lnstatled capacity at 
06s is 720 MW and at Nagymaroç, 158.4 MW. The Bus plant is expected tu be 
uperated in a peaking mode. Using only fha top uns meter of the reservoir, 
Bus  cari operate at full output fur about 3 hourç each day at mean Iuw water, 
for about 5 hours at mean fiow, and for a fuit 24 hours al rneari high water, in 
addition to discharging about 5Ml m3/secinto the Old Danube bed. Nagymaros 
can operate at one-third load for 24 hours at lean low water, a; full load for 
about 20 hours at annual mean fIow; and at'full- load continuously at mean high 
water- Some peaking is also possible her8 depending on the degree of 
fIuc1uatiori acceptabie downstrearn toward Budapest- The bulk of the pcwef 
recsived by Hungarj is p w e r  defivered during peak bad pericids. Th-us, it is 
m,;h more valuable than the base load power Hungary will deliver to~ustria. 
Increases in water released into the existing Danube bed at Ounakiliti for 
maintenance of the ecology of the Szigetkôz will reduce power output at Bos in 
proportion ta the reteases. Rernovai of Nagyrnarus from the system requires a 
change of operation a€ R Ü s  fsum peaking tu fun-&-ihe-river. 

Alternative modes of operation are possible. For example, fun-of-the-river 
operation is feasible at 86s. The total output would be about the same, but 
electriciq would be produced following not a load-controlled schedule, but as 
water ir auailahle. Othec generating facilities would have tu he used ta maintclin I 

output in accordance with dernand; 
* .  

Nauig alion. Navigation is presentiy restilcted, especialiy in the Bratislava Io ' 

Komarov region. by shihing sandbanks. Low water in the laie sumrner and fari 
funher b i t s  ship passgae. The Bos-Nagymaros project will create a 3.5 m 
deep channel Zhfoughoul its reach and extend. it is daimed* increase annual 1 9 3  



navigation time by 4 0  to 50 percent. The value of this to Hungary, however, wiii 
depend on the development of a Hungarian shipping industry, new Hungarian 
porrs, and development of Hurigarian trads with the West. The everitual 

-opening of the Rhine-Maine-Danube canal and th0 EIbe-Oder-Danube canal 
woufd open barge trafic from Budapest tu Amsterdam and to th0 Baltic. 

Flood Control. Most areas throughout the reach of this projeci ar,e presently 
protected by a system of dikes. However, the continuous build-up of the 
Danube bed by si11 deposition reduces the safety of rha existirig dike systzrn. 
The new dikes buiIt as part of the project, with a 2 rn freebocrd, wiU grezrly 
incrrase flood protection. 

Summary 

The project as presentiy desgined is sound from an engIneeririg viewpoin?. Ail 
the studres custurnarity assuciatad with such a praject appeared tu have been 
made. The design appearç efficient for power and navigation, and is, at the 
same tirne, as compatible to the landscape as possible. Construction is 
proceeding at a rapid pace and also apears well-organized and carried out in a 
highly professional mannef. This, however, does nat invaridote concerns raised 
agairrst the projea, concerns that are basad on differeirt values and objectives 
than those used by the engifleers and designers. 

Three possible mitigation actions can reducs concerns raised by the Bos- 
Nagyrnaros project. Physically, the easiest changes wouId be in the operation 
of the Ounakiliti and Bos portions of the project, deIivering more water to the 
existing downriver areas and reducing power production. More difficuIt and 
eosliy wi11 be the essential irnprovements fui industrial and municipal sewage 
freatment in Austria. Czechosolvakia, and Hungary upslream an2 within the 
pruject area, The moçt costiy woufd be the abandonment of the Nagymaros 
bsrrage, cornbined with changes at Bos to a run-of-the- river operation, and the 
very costly restoration of reasonable pre-project conditions at Nagymaros. 
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Sect ion  1 

ImOD~mIori 

Bechtel has independeatlc ze:lr;~d the Gabcikovo (BOS)-Nagymaros Barrage (GNB) 
- - 

Project in terms o f  po:~:i :EL ~ n ï ~ i r o m e n t a l  impacts, operational 

considerations, and cu::f:rl:- ? l a m e d  mitigation measures, He have examined 
. - 

the  projeci  from t h e  s:c::>:irr of its stated goals of integrating and 

optirnizing multivater rkt:yr=es fo r  the purposes of paver pfoduction, 

navigation, flood -contr?l, r5g tonal development, vater  suppiy  and water 
. - 

quality, agriculture z--= I c:Er =r~-, natural b i o l o g i  ca l  values (including 

fishery and wildlife), rs=rEz:Loa, visurl enhancement, and preservation of 

archaeclagicsl values, 

Our approach to the ent5::r.zrz:el revie: vas a rnultidisciplinary e f f o r t ,  vhich 

focused on: 

o Deffning s i g n i i i : = ~ z  ixpacts rssocîated v i t h  the project 
rhat warrant e:-z~=k=lcx a d  eitigation 

o Determinlng aCii;<c=cL baseline data needed f o r  impact 
definition 

o 'Revieuing p l ~ c - f  rizigetions to reduce impacts to 
insigniflcant l ~ r ~ l s  cr tu enhance project benefits 

o Identifying zd;,i;Lczei investigation iaeasures that could 
reduce impacts f=rtL~r 

O Assessing effec=iv==ezs of the monitoring program by 
defining preo;rr~=i=a~l envlromental conditions and . 

operational c c e f = i r ~ =  

Uhere possible, the s:g=5ffftf-ce of potentfal prufect-related impacts were 

qualitatively defined h =ke t o s t e x t  of constniction and operation actfvit ies ,  

and the expected duratfrz cC.*=I$e impacts, Impact discussions in this 

evaluation reflect rht c=t-t o'f deta tnd analyses auaflabïc for the 

environmental keview, f :r exs?le ,  the hydrologie regime of the project area 



Les been thoroughly studied and potentially significant impacts have been 

f d m t i f i e d  by VIZITERV and associsted experts and Bechtel concurs with this 

assessment. More limfted data and analyses are available regarding 

;rrjtzt-related impacts on bfciogical resuurces. Therefore, a more detailed 

- 5 ~ t c t  arralysis uas made for  biology than that provided by VLZITEW. Our 

2 ; a : t  analysis considered the potential effects the project could have on the 

a~ironaent's social benefits t o  man,  such as agriculture and regional- 

ierelopuent, and the tmpact of the project on the intrinçfc values cf 

t z r l r o r m e n t a l  resources such as biology, Additional data collection and 

zoc~ling is recommended vhere needed for efther additional impact definition 

:r C~termination of the adequacy of the proposed mitigation and monitoring 

->XE g r a .  

Y E  Szve approached the  environmental evaluation vith the philosophy t h a t  

L r ; ~ c t s  must be identffied, appropriate mitigations musr. be in place prior to 

? r t j ~ c t  operation, and the project monitoring program vil1 be used ro ensure 

=kt ~ffectiveness of these mitigations. 

I~forsation used in the review of environmental effects related to the GNB 

?rsject are based upon: 

o A 3-day site v i s i t  ro the  project area H 

o Summary documents provided 'by VTZZTERV lsee Appendix I f o r  
detailed list) 

O Selected publications and 

0 Interviews vith VIZITERV professfcnals and ather experts 

T t 2  s i t e  visit  included a reviev cf construction sites at.,Dunakilfri wefr, 
, , 

Z~5cikovo power plant and navigation canal, Nagymaros barrage si t e ,  and 

seltcted intercept channels and sfdearms in the ~zigetkzz. In addition, a 

&E'-eral re.conz1aisszmce was conducted alung accessible sreas on the rfght sfde 

cf the Danube River from ~f segrid tu Süttü and un the left side. of the Danube 

E ~ t r  f roa Hagymaros t o  ~zob, Al1 impact evafuations in Section 2 are based 



I 
The p z c j ~ e r  k Wed a sound techpical and sdeiatific basis to identify 

impacrr a E  zpropriate mitigatioas, EIowever, severaf areas shoufd be 

consi<===5 Fcz zdditiunal studies or mftigatfans. These include ensudng that 

(1) =z==r -é:i=y 5s maintained along the Danube by completfan of wastewater 

trea'-,zz ~ l c t s ;  ( 2 )  archaeological resources that are affectcd by the 

projrc: zrr t'zoroughly iavestigatad; (3) additional scudies are conducted ta 

definf k i o , ~ g l c ~ l  baselfne condittons and .appropriate mitigations; and 

f4) $,-=i: -, ,--, CL .= s= f lox  rcleases fnta the old Danube River charnel in  the 

Szigf::*->: cl': zaintain planned graund water levels. 

-. S e v ~ r r l  i EXCI: ts &-il 1 corne f r o m  the pro ject , including increaz ed - 
- - *  a r c i ; z c z : r ~ : : ~ ~  resezrch,  creation of a new riverbank park, irnproved uater 

quzli:: 2: Hoson i  Danube, bet t e r  f laod pratection , impraved navigacfon, 

and t k o  g~=e=otion of electric p o ~ e r ,  

Our TE"=" .- -* n ~ s  shor-n chat potentially adverse impacts  ln hydrology, land use, 

viruzl r=szu:res, end recreation have received close zttention by VIZITERV. 

Basef cz :.Ye drtr evailable, these imgacts vil1 be mftfgated  to m t n i m i z e  them 

 SU^ f icf  c ~ l y .  Hu-~eve r , potential fmpacts to biological and a rchaeologlcal 

resorrces zz: t e  significant, and placlned mitigatians may not be sufficient to 

redüc~ -k?rc=s to 2n insignificant level, mile the a r t i f i c i a l  recharge p l a n  

in tke C:Zze:kEz i s  uell- canceived and vil1 be effective i n  protecting and 

enha= i-, forestry and agriculture in  the ~zfke&Üz,  confllcts may-be present 

utth p r t : f = t i ~  biological rescurces, Additfunal baseline data  and biologfc 

madel:, z=e nreded to better define impacts to biological  resources and plan 

effeezisf =i:igations. Additional data needed indude Infornation on the 

s e r s c ~ :  czczrrence and habitat use of important wildlife species such as . . 
w ~ t e = f ~ i 1  & protected s p t c l e s  b tht Stfge*z 'user, lbdeihg of di~soivfd 

w g c  <=XI) :evelr in the rc.t**irs ts  r-eaded to quuitify potentlal 

*ac= =G s a c e  water qrtalftff and fished-. ~ddftforial  f l o w s  to the old 

Danube 3 5 ~ g r  Chanael and side arms may bc neccssaxy, ta augment the beaefits ' 

of tks ~ r r f f i c f a i  recharge system and mltigate impacts to biological 

+esoritts, b=t tmtfl mure biologfcal bsseline caadftions are establishcd, this 



The reco=aded studies for water gualfty 8x16 blolugy may result in 

identiffcr=icx of the need to modify the projectïs operational strategies. In 

addition t c  ritigation measures outlined by VIZITEEV, alternate operational 

modes foz  : 5 c  Gabcikovo pouer plant should be closely  reviewed. Presently, 

alternzt~ cp~rztioncl modes {inclrrding seasonal variations) are being studi~d 

to revise - 5 e  original KET operation plan. Modified peaking schedules coula 

help re6-cg ~ o t e n t i a l  sigrrificant impacts tu biologfcal and recreation 

resourccs : L : S E ~  by downstream fluctuations . Increased f l o w  releases f r o m  the 

Hrusov-D~Gciliti reservoir to the main charnel should be considered as a way 

of xeducizg signficznt impacts expected domstream. 

In co~pz:isor u i t n  U.S. hydrapoxer manituring s y s t m s ,  the proposed GNB 

monitori=g-slsren is unique because it monitors more paramerers than the 

Columbiz l i v c r  Bcsin, Ohio River Basin, or Tennessee Valley Authority (TVA). 

Hydropaë~r f ~ r i l i t i e s  on these rivers monitor water quality and/or minimum 

stremflo;-s f o r  fish and recreation, but do not monitor t h e  array of  

e n v i r o n z ~ ~ = ~ I  p a r a e t e r s  sampled in the GNB monitoring system, With a few 

additioris, tlis systes v i l 1  represent a state-of-the-art monitoring program 

for i n t e g r ~ r L r -  environmental considerations w i t h  operations. 

The manitcrizg progran developed for the GN3 project will assesa changes in 

enviroE==z=r' resources af f ected by projeet operations and the ef fect iveness 

of projrct ritigztion measures. Our review has identified aspects  of the 

planned =ai co r ing  program t h a t  can be redueed, and recommended addit fanal 

monitorl2g t L e t  vould enhancc the overall effectiveness of the program. 

However, rltigztion measures shauld be fn place (or clearly  established, in 

the crsr c f  operetional rules) prfor to startups at either the Gabcikevo or 

B 8 g ~ z r c ~  pt-:er stetions, 

Benefits c f  the project  as well as Impacts and mitigatlons Qro'posed by the 

~ r o j e c t ,  cr recormended by Bechtel are summarized below. Detafled discussfons 

regatdfx fr?zcts 2nd mftigatiuns measures are concaîned in Sections 2 and 3. 



H l ,  GKE surface and ground water conditions have been 

l thoroughfy studied by VIZITERV arid other experts. n i e  project's planneci 

releases to the Hoson1 Danube and the SzigetkGz slde arms v i l 1  lmprove c ë t ~ r  

quality in these surface waters. Project rnitfgatfons tu mfnimize adverse 

impacts on the hydrolugic regfme have been fnrorporated into project desi&-,, 
I 
i 

including the a r t i f i c i a l  rechargé system in the Szigetküz, and iaterceptor 

channel system at Dunakiliti reservoir, Esztergom, and ~ilismar8t. Pot€-,: ix: 

problems that we believe require additional studies t o  quantify impacts rzf 

effectively devefop mftigat3ons are the vater quality and vater l e v e l  

fluctuations dormstréam of the Gabcikovo barrage, Revisions to - the KET 
* 

operation criteria are cnrrentIy being studied. Reduction i n  vxter levez 

fluctuations downstream of the Gabcikovo barrage w i l l  mitlgate many of =k? 
l 

impacts discussed belov. Specifically: 

u Uater quality in both reservairs could be passibly reduced 
belov histurical leveLs (il0 belou 6.0 m g i l )  during summer 
months due to detentian times, increased temperature, 
nutrient loads, and assocfated algal blooms 

O Hater quality during the summer months should be estimated 
using ava i lab le  computer models which simulate reservoir/ 
powerhouse operations and changes fn DO and water temperature 

o If undesirable vater qual i ty  is identifieci, alternative 
mitfgatfon measures sbould be evaluated tu determine the 
most cost-effective means to maintain the water quality at 
or above historic levels. Poss ib l e  mftfgation measures 
include contiriuous release through the Gabcikovo power plant 
to reduce detentlon time and releases over the Dunakiliti 
weir ' t o  promote more aeration 

o Cancera has been expressed by others that heavy metals 
accmulated in deposited sediments might be remobilized 
under anaercbic conditions and mlgrate fnta the gromd 
water, The circumstsnces required tu alter the hottom 
sedfments are hïghïy unlikely t o  occur, especially since the 
DO 1evel.will be tracked in the reservoirs and operational 
measures w i l l  be M t i a t e d  t a  keep DO above mlnimum levels. 
Houever, ft is refommended that sediment buildup be 
monftcjed, especially over ground water recharge areas, and 
heavy metal concentrations fn these sedfmeats be regularly 
measured, Sh~uld itndesirable amounts cf beavy metsls 
accumulate over sensitfve areaç, tbfs material can be 
remqved, Alternativefy , methods for controlling the 
reservofr bed DO levels should be investigated and 
implemented i f  found cost ef f ec,tive 



o The original KET plan mticfpateS zemng operations at 
Gabcikuvo for a m i n h u m  of 5 ho-JI p=r dey. The KET project 
operation would produce signifie== vc=er level fluctuations 
at the upstream end of the R-zss reçervoir. For example 
during çummer months, peak pore: c>~re:ions would produce 
1.3 t o  4.7 m3/mfn rate of rise -3 h-E:e: l eve l  and a 2.5 to 
3.5 m change in water l eve l  avez f: Zçzrs. Thfs is greater 
than current practices an the C = l x % l r  Rivtr in the U . S . ,  
where simf lar hydruelectrf C / ~ Z T ~ E E Z  i:ü lock pro j ec ts  are 
operated. During the summer, t k ~  ~3'c;*rQ veter level 

I changes on the Columbia River art 0.45 cdoin  and 1.5 m over 
24 hours. ft is recommended thr: ztrlzetiox of modified 
Gabcikovo peaking operations b~ c:z:<~?:eC t o  assess possible 
reductions to project impacts r=rr=irt~d ui:h the large 
xater level changes 

Ground Water. Th$ extensive mitigatic EeEs-ires p l t m e d  by the project to 

control  the impacts on ground wafer coz5i:lc~s zpprer adequate, To verify 

vhether or not the mitigations are e f f f z r i - C L ,  :h~ network of monitoring wells  

vil1 provide a good measure, and alla;. rnsL';fic=,tior:s to be made to correct any 

deficiencies. To avoid the situation $5: :~  - c = a e c t e d  conditions cccur in 

sensitive areaç, and because of the t k - ~  re~xired to make necessary 

corrections, vegetation and wildlife ET; ':e zC?ersely a f f e c t e d  and may not be 

able to recover, the fo l lowing  recomee~:icxs zre suggested.  

1. Detailed studies of critical 2 : ~ ~ s  5 3  the  SzigetkEz should 
be cunducted to determine if eL55=itazl cu=trol measures are 
needed tu mftfgate impacts an -A5 seckarge of ground uater. 
For example, the heron habitzt r r l E  nzar  Xsv;nyraro may 
require close control  of gromf vrtrr fluctuations to 
maintain the proper enviromen; f>r  t L e  b r ~ e d i n g  and feeding 

. habitat. The hydrogeologic ch~r~:t=ristics of a specific 
, area vi l1  most likely di f fer  fzor: rke hoaogeneous, Isotropic 

conditions assigned in the a z l o g  m = - Ü e l i n g  studies of the 
total ares- Detaifed studies r T  5: critical areas can 
detgrmfne if the variations Erf ~ L ~ i f i c u z : ,  and the need 
for modifications in the gen~rrl t i = i g a t i o ~  neastrres can be 
anticipsted- 

Ml tigatïon measures t o  prevent w~:erlo-gging in the three 
major lowland areas adjacent tc et Ke=ezos reservoir have 
been provided. Within the S n t r ~ & a g  bill areas, where 
high natnral banks are present, '2t refsed grotmd water 
levels are expected ta remain %-el2 l e l o v  tbe ground 
-surface, Houever, wità the rlrr -5 b ~ s e  leTel, same seepage 
may accur fn l a w  areas not prctcz11;. considered tc be 
uetlands, Although such occurre=i=cs. Zay not be widespread 
in the highlands, they could CEZSE d e s i r e b l e  w e t  ground in , 



program and, if uarranted, operational controls t o  qitigate DO decreases 

should he evafuated (t.g.* alternating modes, spi11 flo%-s, mechasical 

aeration), 

Loss of migratory f i s h  access to spawning grounts in the s i d e  channel syçtem 

vil1 result from blocking the out le t s  to the Duc5e =d installating the veir 

at dsvinyr&6 ta maintain the water levels ia th= sid= arns.  This is expected 

to result  in a regfonally sfgnificant, l o n g - t e n  i ~ p e c t  an some f i sh  species 

inhabiting the Danube. The ability to operz t e  tke Gt'lcikove f a î i l i t i e s  uitile 

maintaining adequate flow to the main chamel  above G S q Ü  should be 

e v a l u a t e d .  Use of a cont ra1  g a t e  to alla: f ish FaSSZgE at Xsvanyraro also 

shauld be considercd f n  canjunctfan with b z s e l i ~ ~  iafsr,atlon on f i s h  spa>=r.lcg 

migrations. 

Entrainment and turbine-induced rnortality of fisk ane lowcr orde r  organisxs 

vil1 occur at the Gabcikovo and Nagymaros pover stztions. The significznce O Z  

these effects should be assessed once baseline fish s7drveys have been 

conducted and, i f  warranted, an appropriate fish prorcction system s b ~ c l l  k: 

The project has incorporated fish locks  at Dunakiliti end Nagymaros C O  

mitigate impacts on spavning f i sh  due to blocked f i s k  c i g r a t i o n .  

 and U s e .  The project impacts on land use i n  the prc ject area vere e v a l ~ a r  $ 2  

based upon anticipated changes in crop and foreszry ~roduction and 

recompensation of fosses of land or buildings. 

The pruject wifl provide several benefits to egricnl;ure and forestry 

production in  the S r i g t t k G z  vith installation of the estfffcial recharge 

system. These benef i ts  include increases in arable I d  vith more contro: c.f 

ground vatcr lerels and floods, ss bel1 as a Eorc strbiiired watcr supply f o r  

irrigatfon, 



Development in the Danube bend area is currently limfted by the lack of 

adequate sewage treatment and £laadplain restrictions. The project vil1 

provide new seuage capacity aad elidnate the need to restrfct constructfon ir, 

the flcodplain. This, ccupled with planned improved roadway access, will 

foster regional growth, Gravth in thfs area could be beneflcfal to l oca l  

etonornies, but adverse impacts could occur if not properly regulated. 

The need for electrical pover in Hungary fs fncreasing due ta ec6nomic 

deveiopment. The possibilities of exploftating fussil f u e k a r e  limfted and 

imported electrical energy is expensive and undependable. The project 

p r o v i d e s  a clean, non-exhaustible source of energy, and d-oes not rely on 

inported energy resources. 

The implementation of the project is of international importance for Danube 

navigation. Antlripated fmprovemtnt resulting frcm the prcject include: 

extrnded navigation t i m e  from 250 to 330 days amual ly ;  permanent nighttine 

navigation; increased freighter fleet cargo capacity of at l e a s t  20 percent; 

and decreased probab i l i  t y  a f navigation accidents. These beneflts uil L be  

shared by the Danube cuuntries, as velL as other countr ies  involved i n  

navigation along this international waterway. It Is antlcipated chat due to 

projeet construction, the tonnage of cargo shipped in the Danube vil1 double 

in 10 years. 

The project vil1 provide protection against the  10,000-year flood i n  the  

regfon upstream of Palkovico~u/Szap. Along the dounstream reaches, l e v e e s  

vil1 provide protection agafnst the 1,000-year flood. Over the l i f e  of th? 

project,  this should result in a significant protection to Danube River 

landowners and residents, vh6 could experience agricultural and sylvi C U L  t c r z ?  

loss, structural damage tu bufldfngs, and even loss of Iife during large 

f loods , 

Detailed discussions cf reccmmended mitigations and additions and changes t 3  . 

the monitoring program are includcd in Secciuns 2 and 3 .  Retomended 

mitigations are srtmmarized below, 



1.5.1 Rlrinatfan Recomendations 

1 VIZfTERV should continue evaluating the peak operations (including 

seaçonaf changes) of the Gahcikuvc plants vlth gradua1 load buildup, 

Variations in river levels due t o  peaking modes can significantly impact 

downstream resources including recreation and natural habi ta t s .  

Additional preoperational data are needed ta deffne impacts to biclogfcal 

rescurces, especially fisheries, and develop effective mltfgatfcns, 

Additional data should include seasonal surveys for xaterfoui, fish, other 

w i l d l i f e  species,  and four protected birds to determine distribution, 

abundance, and seasonal habitat u s e .  Surveys should focus-,on the o l d  

Danube charnel znd s ide  amfoxbous i n  the Szigetküz. Consideration should 

be given to fncreasing the f l o u  rates to the main charnel. A system-wfde 

DO modeling pragram should be conducted. Based on the modeling results, 

appropriate mltigation ( e . g , ,  spill flows, mechanical aeration, a l t e r n a t h g  

operational modes) should be developed if warranted. The effectiveness of 

a control  gate tu aFlov fish passage at AsvinyrirG, to allow spaming fish 

access to the side charnel system, should be evaluated, If warranted by a 

preproject fish survey, appropriate fish protection and guidance systems 

a t  the barrages should be developed. 

3 .  Revcgetatlon programs using native spec i e s  should be considered f o r  areas 

a l m g  the Danube. Restoration cf area adjacent to existing remnant 

forests &long the Mosoni Danube should also be considered. This wauld 

also  meet goals of the Szigetkoz Landscape Protection Ares poLicy. 
1 

4, Modeling iç needed to assess -the possibilily of reduced DO in the two 

reservoirs, and to develop any necessary watgr quality mftigation measures. 

5, One of the mast effective ways of fmprovfng the quality of bctb surface 

and ground water and its attendant effects on ecological conditions is to 

clean up the sources of the pollution. It. is not the intent of this 

report to discuçs such concerus, but some of the-more cri t ical  areas of 

conccrn are the sevage discharge tnto the Mosonf at GyEr; the leachtng of 

baux1 te red muds, and the açbestus cement plant, nesr I€orn&rom; and the 



excessive amouuts of farpi fertllfzers seeping -0 the gramd vater in the 

Szigetküz und alung the lower reac&es of the project. We understad tht 

construction of sewage treatmeat facilities at GY& has started m d  

evaluation of industrial. effluent treatmwt is under way. These a d  

other effluent treatment plans should he gursued- 

6, It is strcngly recommended that sewage treatment facflfties at Gy%= be 

operational before the Nagymaros reservoir 1s f i l l e d ,  

l 
I 7. Local authorities should develop recreation and land use plans to ~ ~ A a n c e  

benefits. of nex tourfsm apportunities w f r i l e  l i rnftfng adverse impac:~ to 

existing land use and sensit ive hiplogical areas. 

1,5.2 Monitorinp Recomendations 

Recomendations regardiug the  GNB project monitoring program are s u m z r i z e d  as 

follous. Detafled dlscussfonç are presented in Section 3. 

I 1. l h e  project has expended substantial efforts to develop data t o  be csed to 

implement mitigafion of project-related environmental impacts. h program 

to educate the public a h u t  these efforts would do much to develo; support 

for the project and to s n s w e r  critfcfsm developed by the opposltfc-2. 

2 ,  A f t e r  project startup, the approximately 50 stream f l o w  measuring stations 

(existing or planned) can be reduced for project operation purposes t o  

about 10 stations, located at a l 1  project input sources. A l l  mezscring 

stations should be monftored untll project operating rules for  all ranges 

uf input condtrfons fstreamflow, sediment load, and pollutant Lok) have 

been verf f ied, 

3, A f t e r  surface water fevels versus.grouml uater' level corr6lations have 

been veiified, the surface water level niekrlng stathns can be rtduced 
* 

; to-those at hesdworks aad tailraces of project structures, tuo lozetions 
! along the old Danube =ver Channel, and control structures for the seepage 
i 
1 interception channels, 



in the upstz-eam portion of the reservoir where the inflowa first, eacounter' the 

reduced velccfty regfme. Deposition vif1 alao occur %long the areas adjac~nt 

to the resetvoir dfkes. Sediment accumulation could f i l1 the dead storage 

volume fn the reservofr in about 60 ycars.  However, during major floods, the 

gates at Duaakiliti weir will be lowered to allow safe passage of the f lood 

f l o w s ,  At these tîmes some flushfng of deposfted sedirnents can be expected 

and therefcre f i l l ing  of the dead storage area vil1 take more than 60 years. 

- Sediment accumulation in the upstrem portion of the reservoir vil1 have to be 

monitored tu ensure that safe navigation deptbs are maintained. Periodic 

dredging of t h i s  area may be r e q n i r e d .  Sediment accumulation in the 

dounsiream portion of the reservolr &*il1 bufld up a less permeahle bottom 
- 

layer which will help reduce reservoir  seepage.  

Surface  Vater OüaIity, The lmpotmdment of Danube River  flows in the 

Hrusou-Druraki3iti reservofr vil1 a f f e c t  the quality uf surface w a t e r s ,  

Settlement of 70 percent of the suspended s o l i d s  vil1 c l a r i f y  the vater, The 

water surface area vil1 be increased about four times. This larger surface 

area vill fncrease oxygen gas absorption, and thereby improve the DO content 

of the uater, The Longer detention t f m e  wfil allov the natural biological 

process to reduce the organic laad under favorable DO and temperature 

conditions. These three factors v i l 1  improve the water qualiry. Houever, 

during the summer months, the clarified water depth will increase, allowing 

deeper light genetration, This, tagetber vitb the already high nutrienr load, 

wlfl promute increased algae production. When the extra organic load from 

algae growth-is mixed wfth the fncorcfng organic load, a reduction in DO supply 

vil1 occiir. Uhen DO is significantly reduced, the biological breakdom of the 

orgartic load vil1 also be reduced. Reduction cf the DO level belou 6 mg/L, 

the lirnrt for Class I vater ,  uciuld c&stltute an adverse impact. Wi th a DO 

Icvel at or above 6 mg/L, the Danube vsters #ould maintain the prof ect aerobic 

environment. Thus, there sbould be no significsat impact tu aquatic life or 

t o  d ~ ~ t r e a m  potable water works due to the GHB project. 

TU determine if there is a vater quality impact due ta the GNB praject, a 

quantitative evaluatjun 1;s recommended. This evaluaticn $hourd ffrst 



establish what canditions - orgtnic load,  vater temperature, nutrfent laad, 

etc .  - might produce undesir~ble rater quality. If such conditions can be 

expected - evcn if they have e loï ~robability of  occurrence - then possible 
mftigatian measures should be quar;tite:ively assessed to determine the most 

llkely cost-effective mitigstic=i, 5 3 ~ 5  srialysis  could he accomplished using 

existing water quality computer p r o g r a s  and the  existing project database. 

The U .S. Enviionmental Protection - LE ox:y (EPÀ) computer program QUALSE (see 

~ b ~ e n d i x  2 )  can be used for this a i l s ~ i ~ .  

If DO levels f a l l  helow a c c e p t ~ j l ~  levefs, a propased project  rni tfgation 

measure is t o  temporarily pass f l c ~ r  c - ~ e r  t h e  Dunakiliti weir to reduce the 

detention period and thereby ~ i a i z i z e  oxygen depletion, This action would be 

initiated based on reduced DO l a v ~ I s  faterted'by the project monitoring 

program. Other possible mitig~tion x s s u r e s  uhfch could be considered would 

be to temporarily change the f ~ - 3 c i k = v c  pover plant operation to a run-of-river 

plant ,  thereby reducïng detectlon t l i f  end ~echanicaï aera t ion  (example is 

çhown in Appendix 3 ) .  

A second potentlal vater qual5:y p r c b l e t  has bcen identffied concerning beavy 

metals. , Heavy metals tend to te edsorbed on suspended sediments, Whfle 

Danube sediment sampling f o r  k~av,- re:als is limited, varying concentrations 

u f  Hg, As, Cd, Fe, Zn, and Lave tll  been neasured. Under GHi3 project 

conditions, the suspended setiren:s vlll be deposited in t h e  reçervolr as 

previously described, Deposit~d s ~ t i r e n t s  with adsorbed heavy metals can 

remain in a s t a b l e  state ind~finitely. However, i f  the reservoir bed 

environment were to become anc~robic, either due to stratified conditions in 

t h e  reservofr (uhich is unlikely), cr deposition of organic mater ia l  with the 

sediments, the heavy metals c c  bbo CissolveL. For example, the  insoluable 

ferric and manganic salts vil1 be trzrsfomed to soluable ferrous and 

manganous form under anaerobic co~dition~. In the so luab le  s t a t e ,  the metals 

cctild pass into the underlyfng g r o x d  vater regime adding an unwanted 

pollution load to the ground v z t e r .  

There are measures whfch tan b~ i=?lezented to-control this problem. The most 

positive measure is treatmen: of h i u s t r i a l  effluent f o r  removal of beavy 



oetals. Industrial effluent 5s the major source of beavy m e t a l  load in the 
.. 

Dt?G5e- The second measure is to modtor resemoir deposition and to sample 

=kt sediments, Shouïd sediments a f t h  =desirable metal concentrations be 

5r=rcted near graund water recharge areas, these sediments can be removed by A ,: 

ZreZaisg. The buildup of sediments is a s l o w  process and remedial dredging 

zc31C probably be accomplished at 3- t o  S-year intervals. A third measure 

k.cglf be to monitor the reservofr bed environment to check that the adsorbed 

if~y tetal state has not been altered, This will require testing 

rfpr~sentative sediment samples to determine ~ h a t  conditions vil1 cause the 

r ~ = e l s  to d i s s o l v e .  Should an undesirable reservoir bed environment be 

5 r = e t t ~ d ,  sediment removal by dredging can be initiated, or the anaerobic 

=c~Cition can be alleviated by forced vertfcal mixing using p x p s  or 

z f c k a i c e l  aerstors, 

Sz5~i t? .oz .  Reducing the  flou i n  t h e  old Daqribe River charnel reach (about 
3 3 

3G h long) from the hisroric  2 , 0 0 0  m /s average ta 100 m /s vil1 
3 

sig~lficuitly impact the adjacent enviroment. With the p l a m e d  100 rn /s 

cc~~lnuously released at Dunakillti w e l r ,  the average depth o f  flou in t h e  

u;s=rea reach of the old Danube River Channel will be reduced from 6 to 2 m. 

Tif =&ter l eve l  at the confluence virh the power tailrace canal and the old 

D a ç ' 3 e  River charnel vil1 be controlled by Nagymaros reservoir impoundment and 

~ 2 1 1  be near the prior GRB projeet average water surface l e v e l .  Houever, the  

tk-=tstrezai portion of the  cild Danube Rlver Channel vater levels vil1 fluctuate 

dtf ly  according tu the power releases at the Gabcikvvo pouerhouse. For rhe 
3 

J c i ~ t  Convention (KET) operation case with a 1,500 ni Is average inflow into 

tke >p?er reservoir and 700 MW peak power, the da i ly  fluctuations vil1 be 

+ 2.0 n, at the tailrace confluace and i1.0 rn 10 km upstream of the tailrace - 
ccnflnence. These daily water level  dumges will require riverbank 

s=abflfzitioa to-control erosiun; Sach crusiun coatrol messures are plsnned 

f e r  tbe GHB profect, The operation of Cabcilco~~ puerhouse aab the resultfng 

CS--=t'rem Vater level  fluctuations are being evaluated. W é  understand that 

\'ïZITE2V 5s evaluating alternate operation modes and that a modified operation 

pfpil cf11 e ~ a t u 8 l l y  be adopted which will yield smaller water level Changes. 



The wuter level in the side 8ms of the Szfgetlcoz 1s c~--rm=lr  centrolled 
3 

by the Water level in the ofd Danube ~iver channel T J ~  ro 2,f3E E /s as 

bacZcvater effects. Beyond this flou rate the s fde  a m  ~ Y K E E  LX Overtopped 

and water flows directly into the s ide  chaanels, Th~rcfcr~, vlt3oct 

additional vater level controls, the  vater level depck 5= z i ~ z e  side erms 

would he reduced up ta 4 m, with flcu diverted from t 2 c  cl5  9 ~ 3 x 5 ~  River 

channel. Rowever, rnitfgation measures t o  control'sarfezr vr:~rs in the right 

b& side a n s  are pl-ed to,maintain-the historical rc=Es 1 ~ 7 ~ 1 s  in the 

Szigetkoz area. Mitigation measures include improvi&- Z ~ E  =istltg system of 

dikes which channelize t he  sjde arms waters and p l a r c e l  f Z t -  z e 3 e E s e s  of 
3 

approxfmately 50 m /s (more if needed) at the side erz kczi-.-z=zrs, X - - 
rockffl led drop structure xZlf be placed near the do;=:::rc vf t h e  s i d e  

a m  channels. The purpose of this structure vil1 be ZI ~ r i = z r i ~  rhe Crsired 

upstream b a c h a t e r  level i n  the side arms and,  most I r ; . z : r~= l j r ,  r o  keep  t h i s  

b a c h a t e r  l e v e l  above the daily wacer l e v e l  changes 5: =LE 11: f -r .ub~ R i v e r  

chamel induced by the GabciRovo poverhouse operatiaz. 

The southern border of the SzigetkDz is delineated k:.* zkc F:rza: Cuiu5e. This 

arm vil1 also r e c e i ~ e  releases from the Hrusov-DunekSilri z o r ~ r v o i r .  The 
3 

I forecasted release to'the Mosoni is 20 m /s which vil? *Z-C r -t.en:fit of the 

project .  This release 5s greater  than the  previouç rrtrrg5 fLv: fn t he  

upstrfam reech of the Mosoni, The previous 20-year tucr;fç k ~ s  been S to 
I 3 
h 15 rn /S depending on the stage  of the Danube River t: E ~ j k e .  

1 3edimentation. The sediment load in the releasés == = k ~  =1C Danvbe River 

1 chme1 and the side arms vil1 be reduced due ta seCi==z= f=~ .=s lc fon  in the 
I upstream reservofr- Further, the flou uelocities vil', & c r r z l l ?  bc €qua1 ro 
1 

or grester than the prior GHE pruject flow velocities 5 =k% SE=€ c h a n e l s .  

Therefore, sedhent deposition in the old Danube Ricrt t = ~ - - t L  the 1 SrlgcCk3r ar& wiri bc signlfieantW rOdYccd fr& US:~Z~:  ICRIS. The amount 

of. sediment deposf t ton  in the areas w i t h  the GKB prcj t=: krr =oz teen 

catitnated but l a  aut anttcfpated tu be a prciblem, 

--. The old Danube Biver chanael an2 =LE-siCr e z s s  vi l1  

'receive flous from the upstream reservoir. As'prevfoz~ly C f s = u s s ~ d ,  the vater 





3 flov of 2,000 m /s in t h f s  thanne1 rea& vil1 be reduced to 100 r31s. n e  

net change to the aquifer groimd water supply due t o  the alter~i reE;=arae 

regime will be m i n i m a l  - possibly increaslng or decreasfng slic:lr.  
. . 

Measurable impacts vil1 occur, howevcr, to the grourrd water frr~ir zfjr=e?it tc 

the reservefr and the old Danube River charnel, iihere land s ~ r i r ~ r  ar tes  

adjacent to the reservoir are below the normal reservoir irnpot=i-kc:r 3 ~ 7 e l ,  

seepage from the reservoir vil1 raise the water table - poçsikl? 5=f=i~=ivTi 

local depressicns, Io manage thfs problem, seepage intercepttcz cit:~rls h;ve 

been constructed parallel tu the  reservoir dikes as part of tke  >:rjtz:. 

, - These interception channels will transport the reservoir seepE,c Z r  r 2 r  - - 
Szigetkoz s i d e  arm charnels and will maintain the l o c a l  grount vtr5r l c - ~ e l  

near h i s t o r i c  l e v e l s .  . No additional mltigation is recommendef, 

The plarmeci yra jec t  release tu the o l d  Danube R i v e r  channel i c  ci,=ific;s:l>- 

less than the his îor ic  average river flow. This reduced flow I L = =  vi l3  l g - ~ r  

the vater l e v e l  in the o l d  Danube River channel by 5 m at the ! 3 z i < f l i : i  v ~ i r .  

and to no change at the old Danube Rfver channel/power tailrace t c t l  

confluence, The ground water table  in the adjacent Szigetkzz E ~ E E  ti31 be 

lovered because the Danube is the m a j o r  recharge source. 

To keep Stigetkoz ground water l e v e l s  near h i s t o r i c  levels, az E r r l i i c l e l  

ground vater recharge plan has been adopted for the GNB projerz.  Ir.:  IL^ 5 s  

tu release vater f r o m  the seepage interception charnels and tye r f s t r l c i r  i3r1 
- headwaters of the selected side a m  channels and the Hoseni 0z*ih. ~ r e  exZr2 

~ ~ O W S  in the side a m  channels vil1 provide a neu ground vater re=kï:at 

source. Analog mode1 studies of the Szigetkiiz ground water b r _ s f ~  rerr 

coaducted tu help design the new sfde chanel recharge systep. T=fs= strrdies 

ha* iPdicated that the average vater taüie lever can be maln:tfref vf:hin 

SU Çm of the preprojtct ImeL of 80 tu 90 percent of the SzigetXEt, tzt t 5 e  

historic level fluctuatLons w l l l  be reduced. IIowever, the anrl=g z3fe: stvfy 

included.the assunption of a homogenous but d s o t r o p i c  grave1 r y ; f f e r  1s 

homageneairs and isotropie, For the area-vide plan, this assc;=5c2 fs 

dustlffed 4nd supportable, Eiovever, the Sztgetküz subsurface E r r c  riz- frc3 
place to place in composition and characteristics. Therefore, ô-€ S Z E ~ É S ~  



Along reaches of Nagymaros where the mean project water level vauld be above 

the land s ide  ground level, seepage interception channels be constructed 

paraIlel to the reservafr dike. As previously discussed, these interception 

chaariels vil1 control seepage from the reservoir and maintain the local  ground 

veter Xevel near the histaric average level. This measure 1s appropriate and 

vorkable and no further rnitlgatians are recommended. 

Ia the hfll areas, vhere natural high banks exceed the highest f l o o d  levels, 

t r i e  raised ground water will generally remain deep and have insigrrifitant 

ixpact on t h e  area. Protectfve rneasures a r e  plamed for some lndustrfal 

p l ~ n t s  and comiunity facilitiez near the river. However, seepage may occur in 

erees not  previously expected. It is doubtful that such occürrences uould 

cause s e r i o u s l y  d e t r i m e n t a l  e f f e c t s ,  but it could result in undesirable 

C~velopnents, such as marshy, cet grozmd. Ir Is recomnended t h a t  the 

occurrence o f  ground water in those aress be revfeved to identify potential 

a r e a s  where unvanted seepage,mfght occur. Ground vater l e v e l  neasurlng 

stations should be added to the monitoring system as necessary t o  allov 

surveillance of these local seepage areas during p r o j e c t  operation. 

33e Ragymaros reservoir w l l l  impact the bank f i l t e r  vells by affectlng the  

capaclties of t he  vel ls  and che quality of the extracted uatcr, With regzrd  

t o  the capacity of the W e l l s ,  the increased river level and the reductfon cf 

seasonal fluctuation vil1 provide a higher,  and more cons tan t  driving f o r c e ,  

or head ,  t o  fnduce infiltration. This vil1 increase the potential c a p a c i t y  

end dependability of the  uells. Un the atber hand, sedfment deposited on t k e  

reservoir barzk vLLl tend tu reduce the capacity of the uellç because it c i l 1  

d e v e l o p  a lou-permeability layer chat could res tr i c t  infiltration. 

To monitor inflow to the bank f i l t e r  wells, many of the wells are provided 

~ i t b  obçeruatian uells betveen the river aad the extraction vell, The purpose 

lias been ta detect reduction in well efficiency, Honituring these wells in 

coaftmcti~n vità the rtservoir leveL vil1 r l s o  provide an indlcat5oa of 

vhether or not acdlment deposition in the reservoir is affecting welL 

capacity. Should it be proven that inflow into some wells 1s significantl~ 

reduced due t o  reservoir s i d e  sedlment deposition, the sediments should be 

reaoved hy drcdgfng, 



Quaiity cf the vater ertracted by the bd-f i l rered  vells uil l  depend 

prfmarily on the quality of the river water. The filtering characteristits of' 

the =and and gravelmater la l~  w i l l n o t  be affected by the r e s e n ~ i r ,  Becz3Se 

the vater levef of the reservoir vil1 be higher than the exlsting vater ?==-ei, 

the wells wilX draw a lover percentage of grormd water from adjacent areEs, 

vhich are the present sources of pour quality water, Should an - d e ~ i r & : ~  

disscl~ed constituentbe introduced into the Danube River, the filter 

characteristics vi-11 not prevent that constituent from eventually reachirg the 

f i l t e r  wells except to the extent of t h e  adsorption capacity of  t h e  f i l t ~ :  

- 

The same concern for heavy metal accumulation exists f o r  the Xagymaros 

reservoir as for the Rrusov-Dunakiliti reservoir. As previously discuss~f, 

representative sediment s a m p l e s  should be t e s t e d  to de te rmine  t h e  par tic::^: 

circunstances necessary to turn the stable adsorbed rnetals to the salubl~ 

state, The monitoring of bottom sediments should then track the local 

envfronment and if unfavorable conditiuns are ohserved,  corrective measKres 

already identif iecl  can be initiated. 

Domstream of Nap'rmaros. The planned operation of the project  vil1 not 

significarrtly alter the flov characteristics or hydrology o f  the river 

douristream of Hagymaros, Some dredging has been done to improve the c k z . ï ~ 1  

for navigation, Concern has been expressed that thtse efforts, or o p e r ~ ~ l o z  

o f  the project,  could disturb or a f f e c t  the bank-filter wells present iz :ke 

area. 

The dredging work has been terminated, su tkat is no langer a factor. 5e :ase  

the profect w i l l  not  alter the fiow of the river 3a Ihis area, the prcjr:: czr. 

net have a measurablc impact on the performance of the w e l l s ,  From a vzzer 

qriality standpoint, as dlscussed in the seetjon on surface water, the prcj~zt 

operation m i g h t  result in an improved water guallty except for a feu ma==% 

durhg the amer. m e  questloa of fower puality wattr uccurrfng duri= tke 

sommer toonths should be evaluated as prevfcusly rtcomended, The bsnk f i l t e r  

Vells locatcd dovastream froÿi Ragymaros wfll yStid vater w i t h  the  same V E Z E r  

quality as fotmd in Hagymaros reservoir, The occurrence and novernent of 

groimd vater downstream of Nagymaros uiU not be affected by project operrtioa- 



Loss of willow thicket and ~ . i l l o w - p o p l a r  g a l l e n  forest vegetation due to 

clearing for the Dunakilfti reservoir and lovering of the ground vater table 

in the zone along 25 lm of the Danube vfll measurably reduce the n d e r  of 

these natural habitats in the SzigetkEz area. Thfs loss of vegetation vil1 be 

a long-term impact of the project. Vegetation cleared for the Dunakiliti 

reservoir is permanently lost, and a l t e m a t i o n  of willo~ thicket and 

villow-poplar foresr vegeret ion to associations repulring less  water 5s also 

expected to be permanent. 

T h e s e  habitats already have been reduced in t h e  S z i g e t k o z ,  and the additional 

reductions resulting from the p r o j e c t  v i l 1  include a considerable portion of 

the re~aining n a t u r a l  vegetztion. Addftionally, these natural vegetation 

types ere ecologically important because t hey  support a greater diversity and 

abundance of b i r d  species thzn du the planteci popiar stands in the ffoodpfain 

of the Danube. Because o f  the importance of this n a t u r a l  vegetation, t h e  

extent of the area to be effected,  and the  long-tem nature of the e f f ec t ,  

th i s  is consfdered to be a long-term, regionalfy sIgnificant impact. 1 

Hitf~ation Measures- Tnree types of mitigation are possible fo r  this 

impact  on natural vegetation. F i r s t  and preferably,  the impact could be 

reduced by increasing t h e  flow released continuously to the main channel of 

the Danube. The degree of nitigaticn vrruld depend on the  increase i n  f l o w  and 

associated ground vater l e v c l s .  

Second, th i s  impact could be reduced somevhat by developing and implementing a 

revegetation plan t o  reestablish natural vegetation in the Szigetkoz. To 

facilitate reestahlishment of natural vegetation, r f  parian areas around the 

DrmakilLt3 reservoir could be planted with suitable native specles. For 

example, the posslbilfty of sprigglng vfth unrooted Salix species shauld be I 

consldered, Rjparian vegetation, houever, is expected to establish naturally 1 
around the  resemoir. This mitigation measure uould expedite xeplacing lost 

habhat, but wuufd not fu l ly  offset the screage lost permanently tu the 

prcject, 



ïhfrd, a revegetation plan also could be develaped to b e g t *  fm~lmentat~on  of 

the planned, but currently unfunded, expansion of the remnants of native 

forest along the Mosoni Danube, which 1s one of the objectives of the 

SzigetkZz Lanàscape Protection drea poli cy. For example, acreage fmmediately 

adjacent to the remriant oak hardwood forest at the ~édervar  foresc monitoring 

station could be obcained, cleared, and planted with appropriate species. 

Reestablishment of this type of natural,  h igh4 iver s i ty  vegetation which 

supports a more diverse fauna could offset the adverse impact of the loss of 

natural vegetztion in the floodplain. The minimum mltigation recommended for 

the project fnrludes incrcasing t h e  f lov releases to the main charne l  and 

reestablishment of expanded acreage of the remmant hardwood forests along t he  

Mosoni Danube. Facilitating reestablishment of riparian vegeration at the 

Dunakiliti reservoir also should be included but is not considered as 

important as the  other tvo rni t lgatfons.  

Other Inpccts, Other potential impacts on vegeration idencified in the  

Szigetkoz-Gon~u reach vere evaluated and considered to be insignif icant . No 

I significant i ~ p ~ c t s  are expected on the  o l d  fores t vegetation ( e  .g., liédervar, 

Feketetrdo) enc! assaciated protected plant species (e,g,, tilium bulbiferum, 

O ~ h r v s  ezd Iris sibirica) along the Hosonl Danube because the flov of 

the Hosoni v i l 1  be maintained c i  ,e., slightly Increased) during project 

operatians, end ground vater levels in the adjacenr areas are not expected to 

change {Section 2.2). Additionalfy, the project  will not alter any land 

withfn these " s t r i ç t l y  protected areas" of the Szigetkzz.  

Natural Yegetzfion occurring in the vicinity a f  the Danube side 

channel/oxbo~s is not expected to experience significant adverse impacts. 

Reeds, villow-poplar gallery, willow thicket, and other natural vegetation 

comprise approxfmateiy 20 percent of the total vegetatzon and exfst in areas 

not suitable for sflvlculture <e.g,, abarrduned borrcw pits), This type of 

Tegetaticn vil1 be supportcd by saintaining the w a t e r  level IP the side 

i . channels. klthougà some localized changes in species composition are expected 

1 in response t o  elteration of ground vater l eve ls  ( e . g . ,  decreased ground vater 

levels tuvard the center of larger Islands in side arms), these changes are 

net txpected tu result in signffZcant impacts on the naturai wetland and 

ri parian v e g c t e t l a n .  



Effects on fringe,forest and other riparfan vegetation are expected t0 be long 

term or permanent. This reach appears to bave proportionally less natural 

vegetation remaining along the Danube, due to more sectlements and IndustriaJ 

devefopment. A substantial portion (apprcrximiately 300 ha) of the aatural - ' 

fringe fcrest along thfs reach is expected ta be lost or altered. Tqis is 

considered to be a sfgnîficant impact. 

The most effective mftigatian for these impacts on vegetation would be tu 

operate the Gabcikovo (Bos) pover stat ion in t he  continnous mode, This wonld 

eliminate the  perfodic increase in the vater depth ,  the daily uater l eve l  

fluctuations and associated s l o p e  stabilization measures (i-c., r i p r a p ) ,  and 

the resultanr impacts on natural vegetation. 

Alternzcively, a revegetatian program could be developed to replace the 

natural vegetation lost ro p r o j e c t  development, A revegetation program plan 

could be developed by a multidisciplinary team including project engineers and 

b i o l o g i c a l  experts - such as the ELTE staff  who are performing the biological 

monitoring and are familiar with the natural vegetation of the Danube 

floodplain. Such a program shuuld conslder slope stabilfty, eroslon control, 

appropriate uegetatfon, and visual cunsiderations. 

F i r s t ,  t o  maintain the  structural  integrity of the dike system,  areas vhere i t  

1s undesirable to reestablish trees or understory vegetation, such as tops of 

dikes or steep banks, should be i d e n t i f i e d -  For revcgctatfon, consibtratlon 

should be g iven  to using native species of grasses or non-native species that 

provide both suitable ercsion control  (e-g., ~ a p i d  establishment of adequate 

cover) and habitat value t o  vildlife, U s i n g  native grasses adapted to the 

local area and site-specific coaditions 1s advantageous because native species 

vil1 establish permanent cover that does not tequire periodic maintenance 

trcatments <such as reseedfng), and providt better vildlife habitat, 

Beestablishaent of native shrubs or forest t o  replace a portion of that lost  

to project development should be considered. ühere possible, tops011 should 

be spread over f i l1 material t o  provide a subotrate conducive t o  supporting 







The GRE projeet provides an inexhaustfbïe, c h a n  source of energy, does =;: 
require imported goods, and relies on a new and as y e t  unused tesource. 

Although the pover to be generated by the river barrage system vil1 pro-rifc 

only a srnaIl portion of the nation's total pouer-production, It could pl;:: r 

significant rcle dut tu the peak-energy generation possibllitieç ef tke Ici:: 

hydraulic storage çcheme. 

International Navination. Maintaining and developing the Danube River E S  

International uateway are the tasks  of t he  riparian countries, as for=:::::: 

by the propasa l s  of the Danube Commission. One of the main abjectives c i  ::-.< 
GIm projecc is improved navigation. The Bratislava/Pozsony-Nagymaros ri-:;: 

reach is t h e  narrowest part o f  the Danube, in terms of navigational 

requireients, and is a significant obstacle to t he  development , o f  

international shipping transportation, This reach is irnpeded by 20-25  

shailoï crossings to such an extent t h a t  the average annual navigaticz r i - =  

is restricted to 250 dzys, Havfgation obstacles have been graduafly 

eliminated in both the upper and louer Danube reaches ,  Consequently, :?.r 

reach between B r a t i s l a v a  and Budapest  has now become a bottleneck ta 

International navigation. 

Unbcrstandably, the implementation of the r i v e r  barrage project is of 

international importance. h t i c i p a t e d  improvements resultfng from 

construction of the r iver  barrage system are as follows: 

a Navigation tirne vould be increased to 330 days a m u a l l y  

o Nighttfme na~igrttlon weuld becorne permanent 

o The efficient use of freighter fleet cargo capacity vould be 
increased by at l ea s t  2 0  percent 

c The probability navigation accidents wcruLd decrease 

These benefits  vould be shared by the Danube countries, as well as otke:  

countries involved in navigation along the watervay.' It is anticipate? =:.i: 

project  construction will double the  tonnage of cargo shf pped on the C+:.-:i : .:. 

10 years. 
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2.0 PRCVISIONS DES VARIATIONS ET DE LA CONTAMINATION DE LA NAPPE. 

2 . 1  Introduction. 

2.1.1 Rappel du mandat. 

Dans l e  cadre de l'étude d'opinion dlHQI, deux aspects des  impacts 

potentiels du p r o j e t  sur l a  nappe o n t  f a i t  l'objet d'tine étude 

particul ière.  Ce sont ,  d'une p a r t .  l a  méthodologie de pred ict ion des  

impacts du pro je t  sur l e s  niveaux de l a  n k p p e  d'eau souterrafat e t  

d'autre p a r t ,  l a  méthodologie de prévision des variations de la  

qua1 i t é  de l ' e a u  souterraine. Oans ce dernier aspect. nous nous 

prononcerons de f a ç o n  préliminaire e t  qualitative sur l e s  i7;ipacts 

appréhendés du p r o j e t .  

2 Contexte social  

En abordant l a  question des impacts appréhendés du p ro je t  ssr Ies 

eaux souterraines, i l  importe de présenter br ièvement  c e r : ~ i n s  

éléments de 1 a situation soc ia le  concernant l e s  eaux souterrz i n e s .  

En ef fe t ,  l e  projet  e s t  c o n s t r u i t  sur un important a q u i f 2 r 2  q u i  

f o u r n i t  l'eau de consommation à une partie importante de l a  Sloscquie 

et en particulier i Bratislava. Oans cet te  region, des éuene-ents 

passks ont  rendu l a  population très sensible aux risques éventuels 

ou appréhendés de d é t é r i o r a t i o n  de l a  qua1 i t e  des eaux sooterrdines. 

Dans ce contexte ,  e t  en sachant que l e  projet aura u n  1-3act 

indéniable sur l a  nappe, des craintes spéci f iques o n t  é t é  f o r r u l e e s  

face au projet- C'est a f i n  de rgpondre à ces craintes que plusieurs 

études ont ét6 entreprises dans le cadre du projet e t  c'est zussi 

dans ce contexte que certains objectifs de Ta mission d'HO1 ~rsent 

a donner une opinion extér ieure e t  impartiale sur les  résultatr des 

études e t  sur l e s  e f f e t s  appréhendés du projet. 



2.3.2 Impacts des ef fe ts  pr&sum6s 

2 . 3 . 2 . 1  Impacts des changements de niveaux 

Ca plaine de débordement s i tuée  entre le barrage de Ounakiliti et la 

restitution a Palkovicovo sera drain& e t  i l  en rgsultera une 
modification majeure d~ l'équilibre biologique de cette  région. 

l e  rabattement de l a  nappe a l ' a v a l  du projet p o u r r a  être b i n e f i q u e  

pour l'agriculture dans c e t t e  rég ion où l~ dra inage 2 s t  requis. 

Cependant, dans l e  cadre de 1 'aménagement de Nagymaros, des  c o u p u r e s  

étanches ont  éte construites tout  l e  long du Danube e t  d? s ~ s  

a f f l uen t s .  Ces amGnagernents provoqueront l e  rehaussement d e  l a  neppe 

dans ces endroits, e t  pourront ainsi  n u i r e  à l'agriculture 2 soins 

de mesures correctrices- 

Dans  un premier  temps, il e s t  prévu que l e  r é s e r v o i r  p e r m e t r r a  u n e  

augmentation substantielle du volume d'eau exploitable d l n s  l?s  

alluvions de Zi tny  Ostrov. On prévoit meme presque doubler Ie voluze 

exploitable de l a  nappe e t  un projet  de  captage majeur e s t  d ~ n s i  

prévu à Dobruhast [VSTB, SKPZPI. Avec le  temps, si aucun? resure 

correctrice n 'es t  entreprise, on prévoit que l e  c o l s z t 2 ; ~  63 

réservoir provoquera  une diminution du volume d'eau d i s p o n i b l e  dsns 

l a  n a p p e  de Z i t n y  O s t r o v .  

2 . 3 - 2 . 2  Impacts potentiels sur l a  qua l i t é  de l'eau souterraine 

Voies de contamination actuelles 

Rappelons que 1 ' i n f  i 1 t r a t i o n  d'eau du Oanube fournit  1 a CJ j ~ u r e  

partie de l'alimentation de l a  nappe, mais une partie mornCre de 

l 'al imentation provient des précipitations hivernales. CJS 

infiltrations d'eau du Maly Dunaj (en aval de 8ratislavaj et  C;lr eaux 

d'irrigation dans le  Zitny Ostrav. 



ces phénomènes doivent être si mu7 és si mu1 tangmen t dans 7 e doma i ne du 
temps. 

Jusqu'i maintenant, seul le  code d'écoulement du modèle a été  éc r i t .  

La partie géuchimique n'a pas encore ét6 élaborke. 

2.5 OPINION 

2 . 5 . 1  Prédictions hydraul iques 

L 'é tude  de l a  variation future du niveau de 'la nappe co,r.grend 

plusieurs aspects qu i  m é r i t e n t  chacun une di  scussion s o m m a i  r e  . 

En premier 1 ieu, l a  d 6 f i n i  t i on  der paramgtres hydraul icues a é té  

effectu6e travers un série de travaux menes par divers o r g ~ n  i rzes 

i m p l  iqués s o i t  dans 1 es études d'approvisionnement en eau, so i t C ~ n s  

l e s  études associées au p r o j e t  Gabcikovo.  Le genre-d 'essais  effectués 

(pompages, essais  de perméabilit&, s u i v i  de l a  piGzornGtrie e r  des 

régimes des crues) e t  leur  nombre de méme que leur  interpréta t r on o n t  

é t é  f a i t s  d'une facon très acceptable selon les s t ~ p 2 1 r d s  

internationaux. Nous devons même signaler de nombreux c a s  O U  l e 5  

hydrogkologues consu l tes  o n t  fait preuve d'ingéniosité. 

En second l i e u ,  a f i n  de d e f i n i r  un régime stationnaire pour une n w p e  

continuellement en changement, une étude mathématique des variations 
piézométriques a é t é  f a i t e  à VSTB. C 'es t  l à  une approche originale 

que nous n'avons pas kvaluée dans SES détail;, mais qui  nous apcarait' 

fondée dans ses principes, 

En troisième lieu, la simulation de la nappe a été  fa i t e  sur  un 

modèle analogique de résistances électr iques à Brno . Ce genre  de 

modèle est maintenant peu ut i l i sé ,  mais avec l a  disponibil i t e  des i 
I 

ordinateurs de 1 '@poque fgtude teminée en 19751, c'ktait u n e  rai t  Fsde 
appropr iée,  Oans l'approche de l a  modelisation, on a d'abord crccsdé 



En troisième lieu, . l e  programme de contrôle de qualité de l a  nappe 

semble moins b i e n  élaboré que ' le  contrdle piézométrique dont l a  
première fonction est l a  sécurité des ouvrages. Les efforts  de  s u i v i  

semblent d i  sperîér entre divers organismes dont 7 a coordinat ion n'est 

pas évidente. 

Une observation se dégage de l'ensemble des entrevues et  des 

documents consultés : l es  techniciens e t  l e s  t r a v a u x  f sn t  

généralement preuve d'une compétence et d'un souci  du d é t a i  1 é 1 ? - 4 + s .  

Cependant, an abrerve un manque de communication entre l e s  d r .~e r s  
organismes impliqués de méme qu'une subdivision poussee des tJck?s.  

Un t e l  é t a t ,  si l a  perception e s t  j us te ,  présente l e  risque d 'une  

lenteur de réactioc inacceptable en cas de phénomène négatif. Par  

exemple, les  données de niveau d'eau et de qua1 i té  doiven: Gtre 

relevees p a r  un organisme { IGHP) e t  compilées par un autre (5-:-:UJ ; 

SHMU produ i t ensti i t e  des sommaires annuel s de données e t  ne ~r : iu i t 

d'autres rapports que sur reception d'une demande expl  i c i  :.i :'un 

organisme payeur. Dans ce cas,  on r i s q u e  de ne constater des 

tendances néfastes qu'après un an au minimum. 

2 . 5 . 4  Risque d e  contamination s u i t e  a l a  submersion d'hydrocarbures 

Certains ont exprimé des craintes concernant l a  subrnersrz-. de 
s4diments contàmin6s dans l e  futur rgservoir Hrusav. Ces su5rr:xes  

craintes sont des hydrocarbures [ non spkcifiés) q u i  se s 2 r ~ t e o t  

accumulés dans l e s  sédiments déposés dans les bras m o r t s  l or s  des 
crues. S i  de t e l l e s  accumulations ont  eu l i eu ,  i l  para i t  peu prc2ab le  

qu'elles soi t  effectivement demeurées en place, En ef fe t .  les 
sédiments en question sont peu profonds e t  exposér A 1 ~ i r ,  

l ' a c t i v i t é  biologique dans ces sédiments e s t  élevée e t  1 a tencerarure 

mayenne annuelle e s t  relativement élevée; tous ces facteurs f:-: que 

l e s  processus de-  biodégradation sont favorisgs d l r s  c e t  



2.5.6 fvaluation qualitative du risque de contamination 

Dans 1 es sections précédentes, nous avons décrit somma irement les 
. conditions physiques de la nappe de Z i  tny Ostrov dans l a  zone du 

projet de mgme que l a  qua1 i t é  de l'eau e t  l e s  modes de contamination 

possibles, Nous avons aussi revu et discuté divers aspects du projet  

de  même que les  processus géochîrniques susceptibles d'affecter l a 

q u a l i t é  de l ' e a u .  

Sui te  à c e t t e  analyse sommaire, i l  nous a p p a r a î t  que les risques de 

déterioration de l a  qualité de l'eau sont faibles. Les principaux 

arguments en faveur  de ce t t e  opinion sont les suivants: 

l ' e a u  infiltrée du Danube sur d e  courtes distances est d e  bonne 

qualité (vo i r  captages de Bratislava) 

l a  mobil içation éventuelle des métaux dans l e s  sédiments sera 

contrecarree par l a  baisse  de perrnkabilité des sédiments et 

l'apport d 'eau  r a p i d e  et massi f  dans l ' a q u i f e r e  à partir des 

fouilles au fond d u  réservoir. 

- aucuneévidenced'hydrocarburesmobi lesn'a6tédécel léedans  
l a  zone du réservoir 

- les nappes alluviales comparables montrent peu de cas de 

contamination dans ces condi t ions .  

t e  seul phénoméne susceptible de détériorer l a  qualité serait l a  

mobilisation du f ~ r  et rnanganése e t  c e t t e  éventualité p e u t  n'être que 

lointaine en raison de l'apport rapide d'eau au fond des fouilles 

d ' i n f i l t r a t i o n .  Dans la p i r e  des é v e n t u a l i t é s ,  l e  fer et l e  

manganèse sont f a c i l e s  à retirer de l ' e au  e t  ne posent pas  de risque 
pour l a  santé. 



Ou p o i n t  de vue sismique, les  catalogues de s i s m i c i t é  

historique etablis en 1975-1978 permettent de fournir une - 

descript ion extrémement détai l lée de 1 ocal i s a t  ion des sé i mes 

e t  leurs effets sur l a  période s'étendant de l 'an  1 400 à nos 
jours .  Les  données associées à l a  région montrent que, sur 
c e t t e  période d'observation, les  épicentres susceptibles 

d'influencer le  projet  se situent. soit dans l a  région des 
Alpes de l'Est et  des Petites Carpates à proximite de 
Bratislava sa i t  dans 'la région de Komarno, j f i g . 6 )  

vraisemblablement en liaisori avec l e s  zones de remontée du 

socle rocheux, bien q u ' i l  ne nous a i t  pas é t é  présenté de 

cartographie mettant ou cherchant à mettre une relation entre 

? a  sgisrnicité e t  l a  tectonique. Les catalogues de séisme 

montrent une certaine rythmicité dans I'activitk, s u i v a n t  des 

pér iodes de 100 à 200 ans. Des contours d'iso-intensité ne 

montrent pas d'amplification des signaux au droit de l a  

structure de graben ( t o u t e  épaisseur de  materiaux meubl e s ) ,  

interessant les ouvrages. Ainsi le  séisme destructeur q u i  a 

secoué l a  région de  Komarno en 1763, bien  que ressenti t r e s  

l o i n ,  n'aurait f a i t  des dommages, dont certains pouvaient  e t re  

attribués a l a  liquéfaction des alluvions de surface, que d a n s  

l a  zone épicentrale OG l e  socle se situe à faible profondeur.  

Sur l a  base de ces données, l e s  i n t e n s i t é s  max imales  

envisagées pour la conception du projet é ta ien t  de 6 M.C.S.(*) 
sur l a  zone du p r o j e t  e t  de 7 M.C.S. en vois inage de 

Bratislava et  Kormarno aux deux extrémit6s. La corrélation 

entre les intensités en 4chelle M.C.S. e t  les accé2ératrons 
maximales utilisées en 1965 pour l a  conception amenait a 

envisager des accélérations maximales de 0,010 g pour u n e  

intensité de 6 M.C.S.  e t  de 0,025 g pour une intensité de 7 

H.C.S. Une révision de l a  carte de zonage des intensites 

maximales suivant les échcl les M.S.K. (*] (qui constituent cne 

norme européenne), préparée en 1987 par  fl. Broucek, pour l + \  

f i n s  de l'établissement d'un code de  l a  const ruc t ion ,  in.!i.:;: 



des intensités de VI pour l a  zone du projet e t  VI1 pour les 
zones vo is ines  de Brati sl ava et Komarno ( f  i q  .6). La 

corrél at i on des accél érat i ons avec 7 es intensités maxi mal es, 
- recommandées par M- Broucek, conduit & des valeurs de 0,035 g 

pour l'intensité V I  M.S,K. et de 0,075 g pour l'intensité VI1 

M.S.K.  Ces valeurs sont sensiblement plus élevges que celles 
envisagées lors de l a  conception e t  sont en accord avec les 

valeurs u t i l i s é e s  ailleurs. 

i Hote: Échel les d' intensité: M. C. S = Mercal 1 î -Cancanni - S i  &erg 

M.S.K. - Medvedev-Sponhener-Karnik 

3.2.2. Reconnaissance au d r o i t  des ouvrages 

Des investigations géologiques, dont deux principales 

campagnes en 1965 e t  1975, o n t  été  ef fec tuées  suivant un même 

principe au dro i t  des digues de retenue du b a s s i n  Hrusov  e t  
du canal d'amenée, du canal de fui  t e  de Gabci kovo e t  sur l e s  
digues existantes: 

- reconnaissance à l'aide de puits e t  de tarières à main de 

l a cauche de surface recouvrant 7 es a l  1 uv i ons grave1 euses 

suivant un mail1 age approximatif dg 100 x 50 m. Au cours 

de ces travaux les échantillons étaient prélev&s aux fins 

d'essais en laboratoire : i d e n t i f i c a t i o n ,  granulométrie, 
compressibil i té,  résistance et perméabilité. Ces essais  en 
laboratoire &ta ien t  complétés par des essais i n  situ dans 
les puits i l'aide d'essais de perméabilit6, de déformation 
à l a  plaque, de cisaillement sur l e s  alluvions graveleuses. 

- reconnaissance a 1 'aide de forages de 30 m de profondeur en 

2965 espacés de 500 métres environ (en 1975 ces forages 
avaient entre 10 e t  20 m de profondeur), Ces forages, qui 

, o n t  permis un échantillonnage plus profond de l a  couche de 
surface, étaient poursuivis dans l e s  graviers à l'abri d'un  
tubager de gros diamétre permettant le  prélévernent en 



épaisseur .  Notons qu'en amont, près de Petrzal ka, des écrans 
en paroi moulge ont ét6 utilis&s en raison de Za proximitg du 

substratum étanche et  de l'espace disponible qu i  é t a i t  

i n s u f f i s a n t  pour le creusement du contre-canal. 

La conception de ces ouvrages a été optimisée à partir des 

calculs de déformation e t  de stabilité classique vérifier 

les coefficients de sécurit6 normalement prévus pour ce type 
d'ouvrage.  Une a t t e n t i o n  particulière a été apportée pour  

simuler les cond i t ions  d'écoul ernent suivant  d i  fférentes 
combinai sons de perméabi 1 i té e t  d'épaisseur pour une série de 

matériaux imperméables, suivis de sable limoneux, puis de 
graviers très perméables recouvrant une couche profonde de 
g r a v i e r s  moins perméables munis de c o e f f i c i e n t  d'ani sotropi e 

moyen. tes simulations ont cherch6 i verif ier  si les 
gradients locaux étaient dans des limites admissibles. Les 
calculs ont pris en compte les  valeurs mesurées en forage e t  

ce l l e s  provenant de relevés p l u s  globaux-d!écoul.ement, ce qui 

a condui t  à des valeurs de perméabilité légèrement p l u s  

faibles que les valeurs les p l u s  fortes mesurées par forages. 

Cer résultats ont k t 6  confront& avec l 'expérience acqui se 

dans les niveaux grave1 eux, en parti cul ier lors de 1 a crue de 
1965. Cette crue a été  extrêmement bien documentée en ce qui 

concerne l a  fréquence des phknoménes de renard en fonction de 

l a  distance du pied de l a  digue alors que des charges de 

l'ordre de 2 métrer pouvaient gtre appliquées ( f i g . 7 ) .  Les 

v a r  i a t  ions toujours possf bl es  de conditions géol og i ques 

justifiaient l'important système ~d'auscultation prévu dans l a  
conception, qui sera en mesure de noter les anomalies de 
cornportemen t . Lorsque 1 e concept de t ranchges d ' i nf i 1 t r a t  i on, 

s i t u é  à l'intérieur du réservoir, a été développé, des 

d is tances  min imum de 200 à 500 mètres ont  été respectées v i s -  

a - v i s  de l'extrémité amont du tapis. 

De p l u s ,  en 1982, des vérifications de stabilite des digues 

qniiq l a  sollicitation de secousses sismiques o n t  été 



effectu6es au niveau de la  liquéfaction possible des sables 
silteux. Ces calculs ont été basés sur des densités relatives 
estimées à partir der essais de pénétrations dynamiques .. . 

+ suivant  plusieurs méthodes, dont laméthode s i m p l i f i é e d e  Seed 

et Idriss qui est l a  methode utilisée en hér ique  

du Nord pour ce type de probléme. A partir de ces calculs, 
I ' accél érat i on maximale suscept i 67 e de provoquer ce type de 
phénomènes é t a i t  évaluée. Cette valeur lorsque comparée aux 

acc61 éra t  ions envisagges a l o r s ,  à partir des intensités M . S . C .  

(même en 1 es majorant d'une un i té) montrai t que ces pkénom6nes 

n'étaient pas i craindre, comme l'indiquaient les données 

h i  s b r i q u e s ,  Les derni ères valeurs d'accélération envisagées 

à partir des intensités M.K.S.  montrent que l'on ne 
disposerait pas du degr6 de securi té envisagé comme indiqué 

p l u s  h a u t .  Notons qu'en raison de certains doutes lors de 
1 ' interprétation des e s s a i s  de pénét ra t ion  dynamique des 

valeurs pessimistes de densi  té ont été envisagées. 
3.3.2 Construction 

Les travaux de construction o n t  6 té  mengs i p a r t i r  de plans 

adaptés à l a  concept ion envisagée, en particulier' pour l a  
const ruc t ion  du t a p i s ,  conçu pour s'adapter à des condi t ions 

de terrain assez variables. Un profil longitudinal était 

établ i i parti r des résu1 t a  ts des campagnes de reconnai ssance . 
Des p r o f i l s  transversaux étaient établ is  tous les 50 mètres 

a f f i c h a n t  les  données de sondage obtenues l o r s  des 

reconnaissances ains i  que 1 es épaisseurs de t a p i s  v a r i  ab1 es e t  
t o u t  traitement particulier des fondations. ter plans étaient 
accompagnés de spécifications techniques qui faisaient appel 
aux normes standard e x i s t a n t e s  ou définissant de façon plus 
précise l e s  travaux spéciaux lorsque requis. Les critères de 

fuseaux granul ornétriqges e t  1 es de campactage y 

e ta ien t  spGcifi4s. 

Le contrbl e des travaux é t a i t  effectué,  de façon permanente p a r  

un représentant du concepteur. Lorsque des modi f i c a t  ions aux 



La mise en exploi tatîon du projet de Gabci kovo entralnera par 
rapport a t ' é t a t  naturel une réduction des niveaux d'eau 

- d'environ 1 mètre lors des crues centennales. Ceci implique 

une am61 i oration des conditions de stabil ;té par un facteur de 
1,5 i ndépendemmen t des renforcements c i  tés pl us haut .  La 
p a r t i e  des crues exceptionnelles (du type déci - m i  1 lennal e )  

véhiculées par  l e  l i t  e x i s t a n t  du Danube impliquerait alors 
d e s  candi t i o n s  moins défavorables que celles connues l o r s  de 

l a  crue de 1965. I l  y aura l ieu de s'assurer que les 

endiguements enviragés pour  le  relèvement des eaux lors de 

l 'assèchement ne dimi nuent pas sensiblement 1 e degré de 

s é c u r i t é ,  en particulier dans les  zones protégeant les 
villages situés entre Ter levées e t  le  canal de  dérivation. 

Cors des t ravaux  d'exécution de l a  centrale de Gabcikovo un 

d i s p o s i t i f  de drainage par p u i t s  de relâche a é té  installé au 

pied des levées voisines e t  a montre son efficacité i l a  
période des crues. 

3.7  Opinion 

Ca revue des infrastructures de retenue présent& plus h a u t ,  permet 

de constater qu'à l'étai actuel le projet de  Gabci:kova offre déja 

une protection accrue contre les  crues.En exploitation, bien que ces 

ouvrages aient été conçus pour 1 a crue mi? lénal e,  l a  revanche prévue 
devrait permettre, moyennant certainei vkri f ications ou ajustements 
mineurs, de se prcitgger des crues plus 4fevées de l'ordre dn 

décimillénile en accord avec le dimensionnement des ouvrages 

hydrauliques.la protection contre les crues exceptionelles est  a i n s i  
en accord avec les règles généralement i t i l  i sées  pour des 
évacuateurs de crue. t e  projet assurera dont un niveau- de 
protection nettement amelicré vis -A-vis  de l a  période avant 1965, 

niveau que l'an devra s'efforcer de conserver lors des m o d i f i c a t i o n s  

éventuelles, en particulier lors de l'aménagement de l'ancien l i t  du 

Danube envisagé dans les  travaux de mitigation. 

2 3 4  



les principes de conception des ouvrages ont pris en compte l a  
cornplexit6 de fonctionnement du projet e t  les  difficiles conditions 
de fondation des ouvrages de retenue. Leur appl i c a t  ion a nécessi t é  

une optimisation très poussée entre 1'6conomie du projet et  ' l a  
sécurite des ouvrages, particul iPrement en ce qui a t r a i t  a l a  
susceptibilité à l'érosion interne des fondations alluvionnaires. 

A i n s i  , 1 orsque les charges hydraul iques dépassaient des valeurs de 

l'ordre de 8 a 10 mètres, on a cherché i assurer une  étanch6ité 

complète du fond de l a  retenue. Pour des têtes d'eau inférieures, an 

a p r i s  des mesures importantes pour 1 i m i t e r  l e s  grad ients  

d'écoulement qui sont l a  cause première des phénomenes d'érosion 

in te rne .  Ces mesures, appl iquées s u i  t e  à une ana lyse  approfondie de 
ces phénomenes dans 1 e s  cond i t i ons  du s i  te ,  sont accompagnées de/ 
façon cohérente d ' u n  dispositif d ' a u s c u l t a t i o n  important adapté à un 

> 

ouvrage de grande longueur, où i 1 e x i s t e  toujours  une p o s s i  b i  1 i t é  de 

rencontrer 1 ocal ement une conjuguai son de conditions défavorables. 
Les données présentées t e l  l e s  que décri tes plus haut  indiquent que 

les réparations éventuel 1 es seront  d'ampleur 1 i m i t é e  e t  devra i  en t 

a v o i r  peu d ' impact  sur l e  projet .  

Les pians et devis ,leur application et l e  controle de qual i té  

correspondent en ggnéra7 aux standards appl i qués pour ce type 

d'ouvrages. 

Le remplissage contrôlé et l a  possibilite de vidange totale des 

ouvrages, fournissent le degré de sécurité requis, travers 'les 

possîbi 1 i tés de réparations que l 'on pourra toujours effectuer à 

temps en raison de I'auscultation prgvue. Notons qu'il s'agit d'une 

précaution nomale dans le cas de fondations dif f ic i les  en 

l'absence de coupure totale ou lorsque l'on a recours à des 

mate r i  aux synthétiques de f a i  b7 e +ai sseur pl us vu? nerab1 es que des 
matgriaux naturels aux défauts d'exécution ou au vieillissement. 

Pour l a  survei 1 lance lors de l a mi se en eau, les moyens nécessaires 
nécessaires au s u i v i  du comportement sont prévus pour pallier aux 2 3 5  



parti cul ièrement important pour les digues de retenue du bassin 

Hrusov . Advenant un probl Grne éventuel, i l' sera nécessai re d' éval uer 
immédiatement les s o l u t i o n s l e s m i e u x a d a p t é e s  sous l a  formelaplus 

, 

+ d é f i n i t i v e  possible e t  d'apprécier par v o i e  de corrélation les zones 

sensibles où 1 e mëme type de comportement pourra être rencontre. 

En terminant rappelons que les  délais encourus par le  projet sont 

préoccupants e t  ne sont pas favorables du point de vue de l a  
sécurité des ouvrages: 

Le maintien prolongé hors de 1 'eau des parties conçues pour un 

fonctionnement submergé risque d'en diminuer l a  durée de  vie e t  

d'augmenter les risques de dégradation.Dans ce sens, une mise en 

eau anticipge du canal d'amenée parait  une disposition à 

considérer fortement. 

. La mise en eau des ouvrages doit faire l'objet d'une concertation 

importante avec l a  partie hongroise e t  devrait être conduite de 
façon à éviter toute  opération pr&cipitée.Le délai  d'un an 

disponible avant l a  mise en eau prgvue au plus tô t  au cours de 
l'hiver 1991-1992, devrai t  être m i s  à p r o f i t  pour suivre l e  

passage de l a  prochaine crue e t  préparer l e s  dossiers, te l  que 

recommandé pl  us haut .  



4 . 2  Description sommaire du milieu 

En sus de ce qui a étg d i t  en détail plus haut, concernant le milieu 
.naturel , i I f a u t  a jouter que ce mi 1 ieu traversé par 1 e Danube est mixte 

et para-urbain. On y pratique l'agriculture de façon intensive de même 
que 1 'exploitation forestière. La région comprise entre le  Danube 
(Dunaj), l e  Petit Danube (Ma7y Dunaj) et le Vah se dénomme "I le  de Blé" 

ffitny Ostruv] , e t  on considère ses sols i l'échelle nationale comme 

é t an t  les p l u s  fertiles pour des f i n s  agricoles. 

Bien que l'urbanisation ne soit extensive qu'à Bratislava, on retrouve 
une quinzaine de v i l l e s  et villages dans l a  portion tchécoslovaque des 

rives du Danube, pour une population de p l u s  d'un demi-million 

d'habitants, en i n c l u a n t  l a  v i l l e  de Bratislava. 

Le f leuve Danube et ses rives, majoritairement coionis6es par l a  foret 

a7luviale, sont également utilisés pour l a  peche e t  l a  chasse. La zone 

des méandres est particulièrement reconnue pour sa richesse et sa 

diversité en temes végéta7 et faunique; c e t t e  zone revgt de  p lus  un 

caractère d'unicité et de rareté au plan biologique, non seulement en 

Tchéco-Slovaquie, mais dans t o u t e  l'Europe. 

Pour fins de navigation internationale, un chenal dragué a été aménage 

sur l e  Danube dans l a  région du p r o j e t .  Les trains de péniches y 

transportent des volumes importants de cargo annuellement. 

4.3 ftudes existanies 

4 . 3 . 1  Historique des études 

En 1975, le  groupe URBIOPI (Institut d'urbanisme et d'aménagement du 

territoire de ~ratislàva) et l'Académie Slovaque des Sciences se 

voyaient confier le mandat d'analyser le  projet  Gabcikovo-Nagymaros du 

p o i n t  de vue environnemental. 



- l a  construction de quatre seuils dans l e  7 i t  du Danube pour l e  
maintien du niveau du f l e u v e  et de l a  nappe phréatique des mgancires 

avoisinants; 

- une passe i puissons adjacente à 7'écluse de l'ouvrage de Ounakiliti; 
le meme projet proposé pour l a  centrale de Gabcikovo a été abandonné 

du f a i t  que tes poissons pourraient emprunter 1'6cluse pour remonter 

i e  canal et  accgder au réservoir Hrusov; 

- l a  construct i c n  d'un ouvraGe régulateur dans le canal de Gabc i kovo 

pouvant dévei-ser un minimum garanti en tout  temps do ZO i 50 m 3 / s  

dans l a  p a r t i e  amont des méandres. Ce d6bi t sera révisé seIon  l e  

colmatage du sol q u i  sera s u i v i  en phase exploitation du p r o j e t .  11 
3 pourrait é t r e  +levé à 140 ou à un maximum de 234 m /s  pIusieurs f o i s  

par année,  dm-ant l a  saison de croissance de l a  végétation, Ce fzqon 

à optimiser l a  production piscicole e t  forestigre. A no te r  que 

normalement, ces méandres ne sont inondés compléternent qu'environ u n e  

f o i s  à tous les deux ans. Selon l'avis des experts consultés. c e t t e  

gestion procurerait des conditions d'écoulement amélrorées pa r  

rapport aux conditions actuelles, en évitant entre autres  iz 

stagnation de l ' e a u  dans certains méandres et  l'assèchement d'dutres 

portions de ceux-ci; 

- une digue surmontée d'une route d'accès le long de 1 'ancien I I t du 

Danube pour contenir 1 'eau déversée par 'I 'ouvrage régulateur dans 1 es 

méandres, e t  pour 1 imiter les inondations 1 iges aux for te r  crues. 

Cette digue posséderait des seuils abaissés permettant l e  passage des 

poi ssuns du 1 i t  du Danube vers les meandres lorsque Ie deb i t evacué 

dans ce fleuve atteint  1300 d / s ,  soi t  en l'occurence une fois par 

semaine en pratique courante; 

- construction de s ix seuils dans les méandres gour conserver un niveau 

adéquat de l a  nappe phréatique selon les besoins. Ces seu111 sont 

émergés avec une partie plus basse permettant le parsago des 

poissons, e t  comprennent des ouvertures paur le contrüle Cu nivezu 

d'eau; 



4 . 5  Opinion 

t a  concept ion du projet  Gabci kovo-tdagymaros remonte à p l u s  d'une 
vingtaine d'années. I l  va de soi qu'à ce t te  époque, I'integration des 

préoccupatians environnementales reviitaient moins d'importance 

qu'actuellement, e t  ceppartout dans l e  monde. A cet  égard, des études 
envi ronnemental es ont ét6 entrepri ses para? 161 ement à 1 a construction 

des ouvrages du complexe, soit vers l'année 1975, La solut ion 

technique étant  déjà choisie, ces études ne portaient donc pas sur une 

comparaison de variantes, mais bien g lu t6 t  sur l'optimisation du pro je t  

retenu. En ce sens,  7es études réa7 i56es à cet te  Gpoque é ta ien t  

comparables à cel les  qui furent effectuées en Amérique du Nord, sur I P  

territoire de l a  Baie James par  exemple. 

OP fason générale, les principaux enjeux environnementaux considérés 

dans ces  études ont t r a i t  sur tout  à l a  qualit6 et  l a  propagation de  l a  

nappe d'eau souterraine l i é e  à l 'agriculture,  l ' e x p l o i t a t i o n  

forestière, 7'industrie e t  I'approvisionnernent en e a u  putable.  Pour 

ces aspects, les données de base semblent nombreuses e t  font  l'objet de 

plusi~urs analyses. I l  convient toutefois de mentionner que ces  

éléments ont é té  étudiGs presqu'exclus ivement en rapport avec 1 eur 

exploitation économique. 

Q u a n t  9 l ' éva luat ion  des impacts du p r o j e t ,  el le  ne respecte  pas u n  

cadre méthodologique précis. En effet ,  l'identification des sources 
d'impacts a ins i  que les impacts eux-memes ne se retrouvent pas  de facon 
systématique e t  explicite dans ?es  différents rapports de synthèse 

consultés. Les impacts se retrouvent p l u t o t  dans l a  définition de l a  

zone d'btude e t  dans les mesures propos&s, Ces mesures proposees 
relèvent plus d'un objectif de mise en va leur  du milieu que de 
l'atténuation ou 7a correction des impacts apprghendés, Certaines 

d'entre elles visent notamment l a  résolution de problgmes liés à 

l 'aménagement du terri toire, alors  que d'autres ident i f i e n t  des études 
cornpl émentai res ou encore demeurent très générales. 
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the iower reaches aie Ujerdjap River Barrage was set up as 
Yugoslavian~umania joint projeet and weis put in opera- 
b'on in 1972 Among the plannsd 27 generating plants on 
Danube 20 are afready in operation and according tu the pians 
others are under construction. In #e same time utilization of 
ththe middle course of aie river aIso becornes timeIy lhe faI1 of . 
the river between Bratislavaand KomArum considsrabiy decli- 
nes, the bed of aie river becornes shoaly and forms impedi- 
men& and when there is iowwater period, itf requenuy parab- 
ses the contitinuous navigation. The invoked Hungarian and 
Czechosiovakian sbte organs decided by ceasing the impedi- 
rnents tto set up a commun river barrage systern in order tu gain - 

a continuous and troubte-free internationai navigaMe water on 
- 

this reach of ais river as well as tu utilize the energy ofwater. In 
addition to the above prujects the river barrage system provi- 
des fumer expbiiation and develuprnent possibilties tu ottier 
branches of the watersuppiy, and national economy. 

The fundion of the Gabcikuvu- 
Nagymaros River Barrage 
System 
The river barrage systern regufates and rnakes 
use of the 220 km long mach between Budapest 
and Sratistava. 
The system cunsists of: - the power canal type Gabcikovu barrage and - the Namarus river barrage, 
fundoning in cornmon worZring urder, foming a 
Joint technical-econamicat unit, with the acces- 
sory establishment beknging to them. 
On the mach in question Danube foms #e bor- 
der between the two euuntries, ttrerefore 
accordingto the agreemerit Cz~chaslovakiaand 
Hungary share the benefit by 50-50 percent and 
b r  #e costs of the rivar barrage systern iri ttie 
same proportion. On the basis uf a t&hnoIogi- 
calaonomic prepadan of several pars, on 
the 16tti September 1977 the Pnme Ministem of 
the two counldes signed the interstate treaty 
r levant aieammon r d i t i o n  of the river bar- & &stem. 
Rssub af the carnpIex utiliiiorr of the river bai- 
rage %stem to beobserved inma fuilowing bmn- 
ches: 

a) Production of ofectrfc energy 
The river barrage system produces an erectrie 
energjr arnounting tu 3,675 GWh per year on ale 
average, repfacing 3.8 miIIion tons of brown mal 
or 1.0 million tons of petroleum by that The value 
of the produced ensrgy is raised by making use 
of the possibiiities of the da@ siorage, a peak 
energy of 1,510 GWh can be produced at an aver- j 
age psr par,  from whieh Gabcikovo hydro-eIec- - 
tric power station wiII produce 92 per cerit and-; - 

Nagyrnaros 8 per cent In addition tu this, G M - , '  
kovo power station can contribute tu reguIa5ng : 
frequency tuo. Gabcikuvo hydrueledric power.: . 
station wiII join the Hungarfan and Czech~slU-~ 
vaMan netiivork by the bmnching of the 40C1 : 

tmnsmission Rne between Gydr and Pod. Bisku-: 
pice. O n  the Cz~choslovakian side furttier 110 kV1 
teminaIs wiI1 be set up. ïhe Nagyrnaros h y d ~  
e l d c  power station 1s tu be connected tu *S. 

- 

Hungdan network at Dorog, with 120 kX and tu 
aie CrechosIovakian network at Sturovo, un - 

310 kV. 







~wtishedoution af3a Hungarian side and on the 
Caeehoslovrakban side in 1065. Ths premation 
and €he coqmlied devdopment ofthe s~fw of 
p ~ w n  ktërrimds a lot of workand alsa great 

rivet barrage system 
Inundation and rnakes safe 

Sires of 'the resewolr 
dilresabe som a&.secur5ty, and thid deepning 
of the riuee . &$ utderme rhrer baffases amelIo- 
rates the wndidons. ln the case of the 
Qabdkuvo.Rfuer: m g e ,  mnditibns improve by 
the #hct,.Mthe run off of the flood hdivided be- 
twem#wpoweroanlil andtheoldDanubriver- 
M. 



Nahiml and m d  mndr&ns 



~a~~ ~otl~8rnirtg the river hmge aiystam are bas& on the #amtirna of the BmthWa. 
andNa-Danubd watargauges.. 
Maln drtaid wuter-@aw: 
distance from aie mouai (km) 
extmüon of the catchment a m  (km') 
bgnning offthe obiseniatlon (year) 

wmallM Wmated rate of Row 

Incldwlce pmb.Mny of Ikadml(mg/aj: 
0.01 per cerit' 
0;1 per cent 
1 per ce* 
&per -nt 

Main prqjeotsat the 
river barrage system 

& ~ d a . t o t h e ~ a n u h  m ~ h o f  7Qh4beawe~r 
B d W a  and Clybr* upfin the inlet: ofthehaoson 
Danube and eonsl&sd 7 mrdn<pr@W& 





#epmje&wlll becmatwbdaZ~1,W2&w 
~i,twld8eaaon dthe ~anube, in a MM bank cutc9fE. 
~ l @  t&k.ktd mmte ;tt damminu of 13120 mB [ e ~  el, 

I 
.and tu t l@bge t h t  part of aie flood8 which 
.htjot5l-m djmugh thà QaMlcsva hydrodec- 
v?ri6~poWw ~IlhatmteufffowlsS,38Om~faata 
fima @w i 1% rnwiiw oi occumcs. 

m lsat~*l% ~ 1 8 ~ ~ 7 3 0  mals at 0.01% proba- 
biw value, The b m g e  conshb O? 8w8n 24 ni 

WhMgiP, ~loslrig S Y ~ W T I  i~ df4rydnu- 
'M-tlfflnam-. 
Fotaiq~&@Wal~ut:offsteelWpI sinaie 
u p b ~ a h d s o  a1dsch0n pesh%rweir 
sy- am Umd duwWmm, dnforced cun- 
.Qmb up$hmm fbor Of15 m iengtti and fafnfor- 
~~.wmHedwunatr~ brsdammnnecbdto 
~ f ~ ~ ~ ~ w k d o h ~ f o l l ~ b y a ~ p m -  
.m'MN@g ConCr* dones 04 40 m 1. 
~ ~ ~ ~ . ~ . 4 5 + 5 û m  t8ngth.a T ce 
brkige and h n m  tmck are ninnlng through the 

h m g e  m v w  uiitth A u o t r ~ ~ ~ ~  
am d m ,  - pfWWd.*bif:m 
welt a s f o r t h e ! m d  maintenance a@#& 
UQ ri. 









The Gabcikovo hydro-elect.de pawer - -- - 
staüon and ship-lsclr 
I t w H 1 ~ ~ a t a ~ o n s ~ t e d @ ~ a d b  
tanceof t?Bh8dongthe'h&Wac18l1.e.at 
*.t,&$Cî river-ldtometer of the Danube. The 
pOkmstaof~n 6 fo u M ~ B  th8 wat8Wl#W@kbb 
he@.,&ndthie bdFwwesas by~assboensurea 
con&w~~~navigabIe cana 1. 
~ h e  hyilm-eiectric powar s h o n  is ~ocated on 
lhe d~btside, thedoubleriavigaümlock i& on the 
leRsi&ah Jhe~mchine-house of .the pouiwplmt;, 
thw>m MI &l&hgear, the office a. Willgry 
baldia8Gan befound belweeri the two $id&. A 
hiQkayWdge wilh 10 m width ruis ac=ro+ the 
bEa~~e;'T)ie underlying soi1 on the site ofthe pr~-  
j . d  sar(dy grauel of great watet pem&i!iW, 
üwmtotq *B foundation work Is p*& by 
rnmw ~f Ihjmed bottomiayer andt bwhes, 
-4 by earthen-cancrefe paMonwdIls. 

amarranged fortheePeiSthn 
powerplant and forth0mvb 

1 

W W q r W e ~ o f 5 h e h u M n e s  
8 
Kaplan systam 
9,200 mm 

mM.qeed 60-2 
1 - ~ ~ ~  t=rpm 
l@igtl @@Nt 9ûMW 
wetkina ams;~f faii 23.4)-16.m m 
qnge ~ f : u # j l k d  waterflow 420- ma/$ 
mfh;:vWe of Sait to be 
uatimd 11.81 m 

n u d m  of pieces 8 
raimi uu$put (apparent) 1 W MVA 
ratead a u w  (Wul) 90MW 
m W  uir4rktiig power fadm O# 
md m U e  15.76 W&5% 
rammuency 
ratd.q304 

mcps 
68.2 rPm 

Hated mt) output of the auxEliÎ~~ mm- 
tor serves-aieaxdbcofthe main gematorb 
1,7W kVA Its votîage is 380 V S%, woridng 
powm W r  is: 0.4. Cunnacbn d i a m  of aie 
hl(âwdmt#ic power staaan to the energy 
s$sml of b f h  a l u n ' s ;  - Q genemtom bi cunnenaeted to the cornmon 

dbdrkal witehgear in tyiminb .arrange- 
mrrtthroughalh~ingtmnsbnnerand 
W .th H ~ r k u F C z ~ a k i g n  400 kV 
ovwhead Iimbetwwn Podunajskh Biskupice 
and Qy&: - 2 genetat- are oormcbd to the 110 kVCze- 
chwb~akian swibbwac - thd'lOsan$ ~QOO W,wkhgeam are Intemon- 

The hydrod8~trtc powwplmt is q m t e d  fufiy 
automabically and oontreUed by corn puter. 
Two portai m.= setve for NflinQ aie heavy pie 
ces during maintenance of the eqyipment, the 
Loading capadty of =ch is 27W6Q Mp, for ats 
srnailer pimes two trave1ling mnes are b be 
used w h  a laading tawî of 3218 MD each. 
The two navigatiorr lach 3 w be:located on the: 
left side of aie h6fw@termmal ri~htnextto eacti 
other. Effective le@ of both lockshambers is 
275 m, the effective breadth of it is 34, the mini-. 
m m  vatue of lhe deptfi above aie siil is 4.M) m. 
3 channels run tgngthwise in the tock floor for 
ensuring the filling and mptying of the Iwk. 
chambers. 7hese are qnniected to the resp. 
structures situatgd outsidethe rnooting. The Iuek. 
chambers are Intermnrrected and can beJ 
a erated as a nivin-typ navigation Iock 2 rt loeking structure of ttve upper lock head is et' 
segment consh&Im which sinks under aie silt' 
whmopenin ttielo~kCheekgatwarebuiItinta~ 
the lwer lm 1 k d .  üpper and Iower forebaya: 
and mooring~spaces are connscted to the lock 
chambers whi~h have a breadth of 180 rn and' 
extended to 797 m ln the headwater msp. ta, 
1,072 rn in the iailwater. Qiiaypiers and guide: 
structures coiistttute integmi parts of the shlp-# 
-lmk as well, efected on both sides afong aie up- 
and downstrmrn. 
Navigation guidance takes place from the conAa 
trol tower located near to the Iowsr lock head. 



Dredgedthebedwasfo~nunderaiemou# 
of aie downsbm manal ta Incr&w the hW:&f 
watwfor ~ ~ y d ~ ~ s p o w e r ~ m r i n d ' t b  
ensurstha dstaftjfm w@%unrttan~ 
a 20 km $-Fe@ d the dredpd b d  h 
25&2Wm, q T 'otlhepnped mdyemvd 
Is asiaou~ted to-m.. ml. m . 
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Ti~eol@Qqubq bed under aie OunWM b~urage .w;h@h, -7'' 9 up to thé mouth of the seiv(ee 
-Malbr çhaivh t w l l  play an important iole alao in 
,Be hity~e!.lt wilE.%ke part in W n h g  of thefioods 
as weIb,~@.&e ke md dwhl depoorit fram the 
,§orage. Theatm h o t  to effactthe natuml w ndi- 
fjarlie and to msihtain the wakr-carrying cap-  
~i ty ,  àrrd rl;g3dffy,fhardorerefln[ng wa@r ietflow 
~rcrunhthschafiW.fiebedabid'thecanéltk;an- 
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.Vhe.~wmaw~s ..- m a g e  ~ a a k t o ~ b ~  pw~nmed.bytho ~am: 
8 
ths g$~mof Prui w be infl TO C6rnpenete the yaterfiaw at a pebak4md 
ts 0 m d $ d  froni Ojrbrto apemtlon of the- Qabdkovd hydt6dectrir; 
edprotrn'onof aieshelte wat p h t  end ta keep tbe minimal m e r  
.will. Be aWW in the area .above ate barrage, ' 9iveI l-ry for the operation of the tur- 
ahcted by #edmmhg. Flocrd'cmtrol, regula; 

P" 
bh. .  

tlan, hImd . W W e  &d d b r  pmenthre W& - fo.genmate e)ecW:pwm. I 
was pe<formed in elght mn-n + In - T a @ r m @ . W ~ t h e ~ ~ n W ~ ! ~  , 
m c h m v a k h  r w  h H-. ~d mema@g @ r ~ ~ a f ~ ~ j , ~ ~ @ t ~ f i p f ~ è  
*em worb Pmmw alBo the J ~ ~ M ~ P -  Danm. Lls builtonare bed ofthe rivet, on stone 
ments. Under the UP * h . b u n q f  undswsoil a plyin plane foundation, dewabr- 
Budspestd#cî~ingwlllteke a ~ @ b h ~ @ i 8 &  e i&&&ngpk bmemndsh  ed&m 8' "p, *'-*fa of mebarrage an ~ ~ u ~ ~ f ~ n ~ ~  bui&:ln'me &d is mnnected to the lmxk fo  
W.2* - ~ ~ n d , ~ o f ~ r * ~ ~ ~ ~ ~ ~ d ~ ~ ~ ~  .? the ffgod.ffow duripg etectfon, the bad enswe 
ka5.71iljt Dn m ~ w ~ & w d .  whs mpandsd p~vi~ lomdiy  gttheflghttpmk 

M s i n g r o $ d s o f t h c r b a n a g e d o ~ k ~ .  , 
otherfmrn,he dght ~mkb.therfdlWhg: fhJ , 
p o w ~  plant, and the twiii ritrlp @&, A: 
doubmckr:oad+-e - cro&&&b&ethe &F- 
mw. 
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pipe .t@_rblrie 
haviii&i %ur 

diamter of the impeiler mm 
sped &25 rpm 
rumway speed 
mm. output 2x4. - w 

fall 
'45."R;" 
6;& m 

w-l dicharge at deGon faIf 4@.r#/"ls 
o p d n g k l  mnge 9.43-3.04 rn 

6 g ? l w  
0-a 

&3s;pp&fc-ent 
kV 
mcps . . 

WB O r  ttie ~.&w&W@, fwi, a@ he;mrm- 
- 'ml-'@ - -,, .. MvA~@@i@6@i,-tcj mfitqWre 
, o p . m d  ttirbilm the :31:5 MVA 4 ~ ~ h d i o g  
hwf@~;en wHh -a volbgsi ,ra& :.of 136 ,kV 
'W6:S.M". , 
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important stages of work D U ~ ~ ~ ~ I I ~ I - H ~ U S O V  storage 

be pefformed during Constrrrcüun of dam with 
cIay cure insuiaüon 22250 ttiousand m3 

the erection Sandy gravei filter iayer 745 thousand m3 
of the barrage system Projects made of concrete, 

reinforced concrete 50 thousand m3 
Slope pitching, made of 
concrete 417 thousand m: 
Bank protection stones 243 thousand rn 

DunaWIIif bawge 
Eârth work 16,470 thousand m3 
lnjected bed 400 thousand rn3 
Bulkhead closure 82 thousand m3 
Projects made of concrete, 
reinforced concrete 232 thousand rn3 
Stone work 910 thousand m3 

Upstrearn channei 
Construction of dam 29,500 thousand m3 
Slope pitching, made of 
concrete 1,4W thousand m2 
Filter layer 853 thousand m3 
Clay insulation of the bed 5,630 thousand m3 
Grave1 fayer for bed 
protection 4,3ûû thousand m3 
Projects made of coricrete 55 thuusand m3 
Cure waIIs 1 19 thousand rn2 

Downstream channel 
Excavation 42.21 0 thousand m3 
Construction of flood 
protection dike 1,810 thousand mi 
Filter Iayer 425 thousand rn 
Stone work for pitching 
protection 56û ttiousand m3 

Gabcikovo barrage 
Earth work 13,480 thousand m3 
lnjected bed 1,080 thousand m3 
!nsuiation bulkhead 
closure 140 thousand rn2 
Projects made of cancrete, 
reinforced concrete 1,2W ttiousand m3 
TechnoIogicaI equipment 33 ttiousand Mp 

Nagymaros barrage 
Earth work 12,030 thousand m3 
Rock work 588 thousand m3 
Construction of dam 9,MO thousand m3 
Projects made of cuncrete, 
reinforced concrete 618 thousand m3 
Stone work 963 thousand m3 
Tech nologicaf equiprnent 28 f housand Mp 

Flood control worlr on the area above 
Nagymaros 
Earfh work 15,63û thorisand mg 
Construcüun of dam 10,200 mousand m3 
Sarsdy grave1 filter iayer 1, t ûû ttrousand m3 
Projects made of concrete, 
reinfotced cuncrete 
Concrete ctosure 64û îhousan 
Stone work 

m~wu=nt ~3 
69û thousand mg 



Main characteristics of the Barrage System 

41% probability 
1 % probability 
5% probability 
smallest (1901-1960) 
highest (19M-1960) 
90% durahiiitjt 
50% durabifity 
10% durability 

npicat water tevels 

Maximal operation upstream water level (mB) 
Maxima1 head (m) 

Max. breadth of the storage (km) 
Surface of the storage (km? 
Total capacity of the storage (million m3) 
Usefu! capacity of the storage (million m3) 

InsbIIed capacity (MW) 

i Power generation during peakload operation (GWhlyear) in 
average year 

; Average utifization per year (hours) 

Navigation characie~sfiw 

i i Deptti of water beIuw the navigation Iow water Ievel (m) 
i Minimal breadth of the navigation way (m) 
1 Minimal radius of cunrature (m) 

Depth of still under the navigation low water level (m) 
Clearance height above the navigation flood level (m) 
Average fiifing and draining tirne of the barrages (minutes) 

Gabeikavo Nagymarus 
Barrage 

13,000 10,000 
10,600 8,700 
8,750 7,650 
570 590 

10,400 8,180 
1,010 1,286 
1,81 O 2,248 
3,298 3,837 
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The binational Gabkikovo- 

BY V. Lokvenc and M. Szint8, CzechosJovak Govemrnent-Delegate' and General Manager" 

PfiP he joint Czechoslorak-Hunrarian GabPiE;ot-+ 

and B u d a m  {lhc capitaI of )funEîQ') is net*- under 
mmmai~n in Centrai &~o~c ,Thc  pmj& isdesigbcd for 
f l d  prutdion or adjrcen~ amas, preriding eltctric 
cncrILv and navigation on the wmnton Crcchoslot-ak- 
Hungarian 'RCIor ui the river, f\-ajtr management and 
*rater mursr% dev~Iapmcartf pruhlems hast 10 ht ~ f l I \  t.d ' 
10 ~mp~i-~c~~ciridi(ionso~-crtxrensit-earcu un b i h  s i d ~  of . 
the river. 

' ' - C ~ n l & ~ ~ + ~ . - . ~ - ; ~ d ~ ~ . k ? ~ n r t . V P ~ * d .  1- 
4 J * w h k . & r m r < ~ i  T . n - h &  I.615 X-#waiLni t:*.rini..-.~. 
-4.-*H.k+.iki:~~&Li.-cl-r;.m f.HJ.rrLi r..-.i. .a-,-. 
%.:=3. H-1W.t -, *- 

f)ic Danube enicrs Czcchoslokakian icrriioy ai d~ k t i n  Gaic 
{Fip 1)- ar p i a i  Lm 1 SS0.2. Ir  rhcn forms scommcin hrdcr 
Muczn Czrchm1o~'aLki and  ust tria dong a nrachaf 7 5  km. 
k r - w a p i n t s h  iS12.7and 1550.2 th ri\rrpkx-darciugh 
C z c c ~ ~ l o ~ a L  tcrriroq+ aion: a sretch of 22.5 km. Brtu-cta 
points km 1850.2 and 1708.3 ir cr-rts a 1-42 Ln-long hrder  
h w c c n  Crcch~lo\-akia and Hungilq- Fiinhcr do- n~xream 
ir 3 0 ~ 5  cxcIu+-clx ihrough Hunyarian rcrri!o~- 

fhisgcctyrayihi=1 infcrrmxiorr is iacIudtd ro &ow rhar an' 
icchnicaI inicdcrcnrr in ihr a-ater mïnagcmnr efrhkarca i s  
a crimmn prohicm fer at I t i i 5 ~  IWO countrin, f)K Danuhc 
hrcaksai ~ h t  Devin Ciaic and ~ h c n  runs into nailands. Doua i o  
km 179(1 (Kl i i>ka S c r n i C G n ~ ü j  i t  ha5 thcchïraclcrda ui ld  
rircr uirh a yrïdicni of 35-40 irn'km. Ir ihcn p ; i y ' . ~ s  (wirh a 



pradicnt of $4 cm.&m) inio ihc siraii of Chlaba. using ihc 
namou+\?illcyk\vi.ccnk 8orrdny and Pilis hlounrains. T h e  
\-altq~ widtns dou.nwcam of Ka_cyrnarcis and the ri \ -tr  cnicrs 
~ h c  plains of Pcsi. - . - 

This abnipi dcclinc of Ihc cou= gradient àt K l k k a  Ncrni- 

l G6nyü reducc- the bcdlriad transpon 'capaciiy of ihc sircarn. 
crcaiing the characitrisric fcarurcs of  the uidc flarlands and, 
plzins. T h c  ~uspcndcd and rolIed scdimcni Inad. carried 

1 &ily the n\& in ifs uppcr reachtr. has hecn depcts~ted 
in rheir arcas avtr rht crnrurici. Ar this p i n r  rhc .ri\-cr has 

t braidtd intomuIripic srrmrns. ihr courscs~f~hich fircqucnrly 
misrarc. 

Imrnediarely duwn3trexm of BrarizIat*a (on rhc C z c h -  
CMIovak rerri~o'y) ihe Linlt Danube branches {rom rhr main 
river chnnd. rcruming into th t  main course ar Kom~rna and 
Cornring a Tarse ijIard {caiIed the Danulx Island). col~ering an 
arca of 1150 ûN ha. On the mhcr side a hianch caIIcd thc 
Mamai-Danuix fo-thc island of Siigctkbz wiih an arca of 
33 000 ha. From BiatiBaVa doumstream to Palka\-i;o\.o. 
along ihc main river channcl. the braidcd system undergoes 
coniinuous alicraiions. 

At Bniislava rht river cames a M l o a d  of aboui 
600 000 m3 d r o l l i n ~  srdimeni pcr year. Bccauw of ihc aeep 
gradiemsupswcarn,tk diment  is kepi in moiion e\.tn al low 
dixharga. At N a p r o s .  hu*cver. ihc wlurnc of otixn.cd 
d i m e n 1  is only 14 000 m1Iycar. Thcrefore, ihc majoriry of 
the d i m e n i  is  dcpositbd in ihe arta of s t o ~  break ar Kl&k5 
Ktnd-G5nyü. 

Mainrmana ufnavigation routts requircd c~rcnsi\.e wrorks 
Q ~ U  ~ h i s  ~icrch of rtr river, t s p b i i y  in the s ~ l l c d  ford 
-aion. Kavigatiort dtprhs rccommcn6cd by rht Ddnutic 
Commission UIII-SCU ht praridcd by rmdirional rcgulaticn 
mn#iurcs, Tcday, ir is  thc DlinutwS nmsr difficuh ua~cyu:ay 
?.*c~wR 10 =Mec. 

Adjaccnr arcas carrrtot. ai p ~ n r .  br protecrcd u-ith 
?qifiitiern ?afq againn rnrcmc rixcr or kt h d s .  dmpitr rhc 

faci ihai along rhc Danuhc. and ils rribuiarics. an cxyicnsi\#c 
dykc sysrcrn fias k e n  ton~imcicd (pans ai u-hich havc bccn 
d&i roycd w \ . d  rimes). ~ u r i n ~  lonF-lcrm.hirh waicr ~ , i n d s  
ihr undcrisil kntarh rhc dykcs was u*ashql wr and the d~glrcs 
co t lapd .  IR 1954 cher< wcrc ihrec dam failurcs in the 
nuniarian icrritoq wiih subscqucni inundaiion ofthc tntirc 
arca of Szigctkoz:-- " ' 

In 1956 IWO dams collapscd on <hc Czcchos.lo~aL sidc 
causing inundarian of 103 000 ha of land. Ar bar iimc 3900 
hciu~cs u-crt dama@. 53 fXXtpcopIc had ru bc rclocarcd and 
rhc costs of thr damagr amriunrd ro xvcra1 biIIion 
Cz~chnsto~-ak crowns. 

Tday. 1hc ara  around rhis Dmuk 5rrcich is dtnseIy 
popularcd and hcavily crplaircdbyagricu~rurc. Irsdmback 
;o&n~intrcddt~~*rto~& is its non-re€uIarcd srart w-irh regard 
to u-atcr managcmenr. f i  is pcrmancnrIg cndangcrcd by 
f f d i n g  dcspitc thc fiia that approximaidy 1300 km of 
drainap channtls have bttn buili in this arca. wiih ihe 
nccessq nurnbtr of pumping siarions. 

Ironicall~ ihc a r a  ofit n suffcrs from d roughis: the average 
y d y  pmipnaiion is 5W-620 mm. In shon, oui of thra yas 
ruri art d e ,  despitc the Danuk amying sufficieni waicr 
vol u w  durins rhc grouing pcriod. 

Undcmcath the flailand arcas here are (under the c layy  
1 9  mdctpiap mil) Quantmv sedimenu- s~rara. chici))' 
alluvial sysims. consisiing of g r a d  and sa&. Adjaccnr to 
Braiisla~x d q  art 13-20 m ihick. In XIK doumsrrcam diraion 
;k i r  rhirkncss incrrascs r# ahur 401) m. wirh a filrtaikn rarc 
of3 x 10;' mis. Frorn the waitr Icvcl brcak al KIiiRk WC& 
doxn ro Srdrdvct and Esrttrgom rhis l a > ~ r  rhins again ro A 

8- IS m. 
The arta isqtritc csisrniciill\. ~rctiw. Stismiciry ar KorMrna 

hliaenrcmrdcdar 8.5 t0.S0onrhc McrcdIixaIe. rticreforc A 

ximtic zomr Kerr deremincd along rht Danuk. and thcir 
npprepfiarc 'drrc*. tsi;rbli5hcd. The-v arc uxd in desigrring15 
fdlnwr: 



-- 
TsSle II- Aq:e:age mor.tkJy i l o ~ ' t  at BrstisSava and ICagymaros 

lan 'Fcb Mar  pi ' MayL .  lun"  lu]- -  .Au? Sep Oci No\- Drr 
B n t i c : t k r  1567 1 5 s  1957 2358 2700 2785. 1633 '2271 1954 1568, 1480 1441 
S s p n x t ' ~  t U S  1910 334 2772 19W 1980 '-2613 2394 1937 1701 , 1680 1- 

<G*MLP~-~] 
h.1:: 1 k3%- 1 397 S 0.05 p maximum a i  Y2 days). ire usiiaIlg accunsuiarcs upstrearn. and 
Lm 1779- 175f 9 - 0.10s mcIrinc knd icc ruwcrcurdo\vnsrream. Planners haxe hsd ra 

rhniirno) 

i 
raLr into cornidcraririn al! these natüml phcntirncna and 

2nA37&-l:40 - 8 0.05 p 
7 0.025 g 

rr~haisd c~nsrraintc its wrlI ss mAn> ritticr fa~.ron. Tk-chnicdly 
Lm 1;*t::o 
km 1':~ ab$ Imtr ' 5 o.01 g and rianonrirvl1~- ftasiMc soIurions hase bcrn rl.rb~rrred bx 

(F<nrrgrn-Yc~~ n;lre*> I - a appointcd r runrkr  t.? of rht design ru-O got.crnrncnis. organisstions, Thr and hest by design ~ommirtccs options 
11 is cvidrnt frcim the Tahlcs. uehcn crin~truciing on thc w t e r -  fia\-c m w  Iic'cn approxcd & the gavernrncnt dclcgrriuns. 
haring u n d l  -grai,el la>srs it i5 imposaiblc ioavoid c~ icns i i - c  Sot only arc Lhc naturai  condition^ e x ~ r d o r d i ~ r i i y  
f ~ ~ n d a i i o n  works in iht x j s m i c  areas. complicated, dlowing for scvcral possible solutions. but also 

Hydroln_ricd chiiracieristic_r ofihc area are given in Tahle il. ihe whemc required the CO-opcraiion of expens in ihret 
The maxinium discharges used in ihe projeci with iheir couniries; this made ihe final saluiion of the priihlcms nicire 

prohability oiciccurrence exprcs'ed in percent and cornpuid difficulr. 
by extrapolation? arc shou4n in Tablc III .  Thecoiiipanies Hgdroconsuli of Bratislava and Viziien. of 

Along !tic srreicb of rhe river u4hich has k e n  dcscribed. Budapest suned conducting studits as a r l y  as 1951. 
i-ariousiributariesenirr the Dlinubc; from rhc Icfi. h e  Vih uih In 1952 an agreenicni %as reached beiu-een C~echodo\-al;ia 
[fie Niira. ihe iiron. ihe lpel; and. from ihc righi. the Riba.  a d  Hungary ai  gowrnrncni level. In accordancc wiih bis. ihc 
n c r c  are url l  b o w n  and i 7 e q  dangercius ice f l d s  in winicr. louer common aeciion of thc sysieni will bc ubcd f ~ i r  thc 
The prohabiliij- of a ccint inuous ice co i  er is 30 per ceni. The h?dropowcr projtct a i  Visegrid, whilc the uppcr cornmon 
icc usu'ally lasis for a h u t  28 days in ihc ycar {and up to a section will bc used for anoiher pou"er siaiion on a d i t c r ~ i o n  

, canal. During rht Czechoslovak- 
Ausrrian ncgotiaiions bcrwccn 1955 
and 1959, i t  u-as agrctd thar thcse 
countrics u.ould conamct  a joint 
~~~~~~~~~~~al;-Ausirian h ~ d r o  projw 
ar km 1873.3. 

A nunibcr ofoprions had hecn siudicd 
for rht cornmon Czrchosto-ali+Huri- 
garian strefch. Brru.ttn 1951 and 1955 
about IOC) dtffcicnt soltttioos wcrc 
anaIyzcd, compartd by &bath ridei and 
dwumcnrtd. &ch plan rtrulrcd from 
thc combined cffon of a numtitr of 
arpniurionr. incivding rumt>crs, 
geologists. drsigncrs. rescarrh 
uorkcrs. as well as consrmction and 
cqu ipnient cntcrpriscs. 

Ir is ftir rhat wch  an cxtcnaivc ~tr ics  
of itudits has resnlrtd in th telenion of 

st option from the itchnicd. 
ical, and econarnical p i n r  of 

t In addition to ihr basic plun for rhe 
location and Iayout of tht harragcs. 
powerplan~, and so on. a number of 
supplemtnta~ plans had ta he evolved - 
for the various turbine capacitics and 
canal dimensions. 

A substaniial amount of work has 
k e n  acfiic\.cd in studging rhceffcnsof 
ihc sysitm on adjacent arcas. for 
examplt forecasring groundw~atcr 
motion and changcs'in icc conditions. 

The final design 
f h c  ~ W O  waicr whcmes, one at 
G a t W o v o  and the othcr at 
%gymaros, will crtaic a unifie& 
inwparablc operation systcm b u n d  
h?-draulically togciher by ihc 
inirrconnccted waicr Ic\.cls and ihe 
nitrhrd (if pics-prcduciion (Fies. 1 

Il',=; F:ia-e: b. Dac: C;.z>;:jr:;- 7 :;:.-.+y.t+~ C:! ... - ' 2 7 3 



The 203 Lin 3rrcrch ofrhc Danu& brrwrtn Bratisla\ta and 
Buddpsr wiii k favourirbic for enerry producrion, since lht 

, \\-arer requikd for peaX-opcraricrn can bc srorcd in rhc upptr 
rtsecn.oir. creaied do\vnnrrirrn of BritrisIar-a, whik the (drtady 
conyrn<atcd) discharges wifI 'bc rrltascd irom rht second 
rr<rn.uir ar Nagymaros. 

This schemc providcs sufficient waier Tor navigaiion and 1 oihcr water urcr, and alw cnahlcr pk-cpsr i t ian  and energ). 
prduction from a sysicm ihar is more rcliablc ihan any other 
hydro pourrplant in both countrics. 
T h e  rei.it'ofmain operaiion paramciers ofthe powcrplanis 

is prcstnicd in Table IV. 

GabCi?rovo project 
This plant. connrucitd on the diversion canal. ufi1l exfiloi1 the 
diffcrcnce in uoaier Icvcl of& Danubtktu'tcn Bratislava and 
KliiskA N c m 5 -  lis main pupose ulill be io-meci ihc peak 
dcmand. 11 consists of followinz main cornpncnts. 

The reservoir at HruSov-Duna-kiliti 
T h i s  is  downstrcam of Bra1iBai.a. beiween dykes buili mainl!. 
on Czechoslavak and panially on Hun~arian rerriioq. 
hlaximuni damrning i s  planned IO e l . l l l . l * .  The reccrvoir 
volume i s  143 X lab m5; irsur;cful v~1umt is x IP mb1 
warcr lcvel fluaua~ions of I m in rhc restn.airs and in rht  
diversion canai upsrrtam of rhc barrage. 73r rcsc~oir  is 

ha. The 5 m-widc cresr of the dyLe,es will tic a1 2 5  m 
itkn+e ~ h c  bockwarcr Itvd ar rhc dixhirrgc o f d W  dis. In 
mrun cndangcrtd by major fi& levtls un txrra clt\.arion of 
1 J ma&>-< <he flood-It\elof Qr per sent is prcivided, whirh 
=i)I bt sufficient to p r a a  againsr rhe I W ~ ~ T  fld (Qa.il 
with the clcvarion vf0.S m. 
'Iht rcstnoirdykts =il1 mosrIybt of the samcdcsign as the 

prtsem flKd dyku, and will Iie cmhankmnis fiIl& wirti 
gral+e~-land merid &tain& by cxca~~ation and drcdging of 
zhc infiIrraiion channrls. Th- will k scaled ni& slaycy 
materid<. The slapei an zhc watcr face xi11 ix fonified by 
ccincreit plarcs against xavcs c l r m  cI.129. I ro rhc rrcst). If 
adtqriait mattril is  no1 avaitable, asphalt inmlarion 
ma?. bt nwd. For rhe dykrs on Hungarian rerrirory, a? m-!ring 
wat+c-brmLtr nill he huil~ to prorccr agirnt waves ind uced by 
wind. 

The walcr Ic\ el ai the downsirearn end of the reiurvoir will 
hc 6.5 rn abcive the prcscnt grtiund suriace. At iis upyier 
=ciion. Uairr u.iII remain in ihr river k d .  ovcrfio\ving only 
during pcriods of f l d .  - 
*AL,.-d.-, h'~., .."J,,r/ 

Water uitl pas$ rhrouyh thc d ~ l t s  md heIow i-cm iinia the 
infrlrrarion chanqcl o n  h r h  side' of rhc rc>tnfoir. e r z r  in 
rhoire channcls is rrgulattd as required by impunding 
srrucrurcs. This user n-il1 k uqcd to regulaie he grounduaier 
levcl. and to help resiore ihcoriginvl D ~ n u b c  riyerkd paraIlel 
io ihe streich of he diversion canal; i t  u-il1 be a clean and 
ialuablc watcr rcsourcc. 

A h u t  35003500 m'ls of u-aier \{-il1 bc diccharged from ihc 
rescrvoir in10 the diversion canal, io cecure the rtquirtd 
vrilurncs Tor the Little Daaube. hloscini-Danuhe and old 
Danuk river W. Flodwaters e x d i n e  ihe amoum required 
for ihc powcrplant. and thc icc-mns in \vinter ail1 tic 
dischargd through rhe urcir inio the old Danube river bed. 

Dunakiliti weir 
This is planned i o k  lmicd on Hungarian icmiory in the cut- 
off of ihc river htnd ai km 1842. Thc cut-off widih will be 
245 m. T h c  wcir will have sr\+eten opznings tach 74 m widc. Ii 

will be capable of passing a discharge of 15 000 mjls (Qo.oi 
percent) a i  el. 129.76. in orfier wcirds. the 10 000 \.car f l d  
Ln k p&sed in such a u.q thai the dir.e&inncanal ;il1 corrvcy 
5770 mYs. 

' ihc crircmc right opcninz of rhe w i r  =.il1 scrr-c as a 
tcmporarji Iwk during impunding of rhc rcscmuir and 
diversion a n d .  Thc piIIan of rhis opcning r i I I  bc clongaicd 

-. 

: 

a 

f abIr N-Main patammers of the qwrn 
Parrnicrtr GbWrl:#1~ Kiilgm~~5 Tod 
Max. mrbjmtbscrprionm (m:zI~] 52IX) 2803 - 
InstniIcd ciprcir)- fh<W Z710 158 878 
Ourplrr dtht p trp laa t  
ü 30 wrcem d i ~ h r g c  703 146 W .  

Pown prodotsian t t  wn- 
t i n u ~ t a ~ t i o n  inrn 
*-PW tGl\h) 2980 IWO 4û?g 

Povv pmductiunri p&- 
cipcmtiwi in a humid ~ u r  (GU%) 3660 PSCI &?O j 

Posa pmduaion ar pcat- 
qmt ion inrdqyur  <GR%> 1775 9 3  2fW 

Povci pdrtction ar p k -  
opcrarian in an tveraot 
?w G 2650 I O 3  3675 

duhich: peal; energ {GU%\ 1470 5s 1525 
semi-pcakcmrE(G\h'h) 810 - 810 

h u t n c r n  (GHh) 370 Y70 1 1 4  
Peakqwaiion nt 

90 pcr -nt d i x h r ~ e  f i )  5 5 - 
In&lltd mtpui uiilizatiwi 

ai p d  v r n t i o n  in an 
a'cmfe y a r  (h1>carl i f W  6Wi - 

H M  (ml 16.Ir-:I.S 3.03-9.41 - 



::nd rit ihcir Ioucr ~ n d  ihc. -;iic il1 b: i=ciinsinictrd. t h  fnr~nicg 
a brh u,iih an inncr availablc t u ~ a c i t !  of 24 >: il5 mm. 

In ihc. icdrr+l pillar.cloxc IO rhe lock. an opcning hiis hcen 
designid fa; a hdb-rurhinr io h inxiallrd u-iih a diqchërge 
r,ipscir>- of 30 and SU d i s :  this \<il1 di-charge in10 the aId 
ritcr k d .  rupplj ing ii tt irh a srry~lcrncnIaq r-olume. 

C ; ~ ~ f r i i f I r c  wcir will minpncc 5cgnrcnly and ~ d ~ t q .  m L i r t 2  
il piisEihJe ;rtccln~iiirüci n;rrrrtucr piIIars. The cloxing heishr a' 
rhe a c p i c n i s  is 6 m: \.alt.cs u jll d m  rhc rrmsinin_r 3.3 m. 

.41 iht  mnsiniairin sitc a ?(KI m-ihicl fravel-%and la!-et 
c.\isi< h l o w  groundu-aier ItvcI. Thc fijündaiinns uill bc 
c ' \ c ~ \  aicd in an q v n  pit. priiiccicd iin ihc. pcriphcn h>- 77 m- 
Jerp >ta;aling xrcsns. A firiii hd%c will bc fcrmed by injeciin2 
~ra\-ei-~snd'; undcr ihe 5 m-ihiil, b i t n n i  of ihe ctinirtruciion 
r i t .  I rn  ioscr cdgt triIl ht 32 2% brlou. rhc ~ r o i i n d  curfacc. 
To\\ard* rhc cdzc rhc h>rtc>rnof ~ h r  h a e  _rradu;rfI? increaccs. 

Appruach canal 
Thi- aP~roach i +  aconrinu;itionoithc rcxmoir. and jnins 
ir on ihe lcft h~nl;.  whcre ihe f< imcr  hss a i a ~ r e d  constniciion. 
nit uptrcarn apprciach canal ir dcsiyned to k 17 Liii Ions, and 
u-il[ bs cnrirely on Czechos lo~a~  isrriroc io~eihcr u-ith ihe 
Gsi+ilovri h ~ d r o  plani and locks and ihe outlti canal. The 
c~nals are insidc ihe are3 ai prcseni proiecied hy f l d  conirol 
dyLes. Thc rrarer dcpth in rhe approach canal is  7.2 m 21 th? 
.?cd. f he bouorn of the canal coincides with rht l e ~ c l  of the 
irrrain. 

Bccaux ccoirtit chan~ing tapo~raphy in rhccana1:rhe tcater 
dcplh niIl ~ a q .  T h t a n a l  d a i g n < u e ~  uulrid out w rhc basis 
~ f h ~ d r i i u l i c  & d e l  expcrimcnis and computer-aidedcalcula- 
lions. with ihe aim ofreducing uave  propagation induced bu 
pzdi-cipcration. frequcncy rcgulaiion. and in parritular by a 
ioral shuidonn of i h t  hydrcipou+er siarion. Therefore the 
troriom width along iht canal ~ d i l l  var).. 
For a dichargeof 4CKX) m'is lrhc ax-eray flou; raie is 1 m/r . 

During pkupe ra r i on .  dischargcsfrom ~ h c  ptr-crplanr wi11 
V a r y  be~wctn 3303 and 4550 mYs. and if rht warcr level is  
lo&red afrtr rhc pcak apc rai ion. cvarinEhc narrou*ca pa~? of 
~hccanaIffowvc~~iti~u-ilInorcxcttdI.3 mfs.Thismcans'~ 
thai the r and  wi1l bc siabli againsr scourinp and crusjon. - : 

The average velociry allowed at f l d  evtnts of Q per cerit 
is  1 .S mls. Thus. in case of reduced opcraiional waler leuc1s 
and simuliantous f l d s  of Q0,, per ccni discharges of 
3890 m?/s may tw passed ihrough in the cross-scciion ai 
0.0 km of the canal ai e!. 129.31. In c a ~ c  ofa f lod  cvent of 
Qcf or per scnr. rhc discharge =il1 bc 5270 mVs a1 a redüccd 
waicr IcvcI of 129.76. Ir is not aswmd that compltrc 
tl*aruatinn of ~frc  canai would cvcr k ncceswry . 

T b t  cresr cif1hcdy1.e~ alortg the apprriachcanal is horizonral 

aiel. 1?~. l ,>oihai~hcrc isa2 in~aftiyr;isryinsh\cihc~triiic 
\vatCr levcl. Thtic csnhcn crins1 ci! I:ts u il! bc con~rrucird of 
Fra\ cl and sand faincd frnrnihc nuilzt crinal and frtini hùrrow- 
pitir. Criiiipressihlc la>ers of soi1 niusl he rr.nici\c.d [rom undcr 
rhcd)Ee!.ltnd rcplarcd u- i rhcorr rpancd~r ; i~c~~and.  Thtcrrsi 
u;idrh of rhe d> Les uilI k 6 m. On tht pro~tc~cd side. ihcir 
uppcr siope uAill k I :1 and the Ioucr + l n p  1 :3. CanlrI-flrcing 
~uri:t;c.s u-irh a B t ~ p c  I :1 u III h- prorzatd h! an t t - ~ i ~  z~ybs l t  
I i tyr .  Subsidcnre of ~ h r  d> Lcs tvac cd~ubtrd a* 25 cm for 
iii>\iiiiurn d>,bc hsizhis. i r  hirh u-il) rccur <jmüllan, ~ I U ~ I :  rntht 
ciiur- nfcc~n>iniïiion and inipwndinr.  .?ilicr Tilliii; rhc csn31. 
ihe u critd cide of ihc dj-ke 4 1  sub.idc Fy sboui 10 cni. and 
i h ~  boiioin cif ihc c;inat by 19-36 cm. ihc Isiicr t-ciag à funi;i~in 
o f  iht  rhicLnesr. and of ihc physical charlicicri.irics of th< tiip 
mil  laycrs in qucr;iion. Thc subridcnrc uili he arcal and 
uniform. cau~ing no drfrI~1111i~s in rhc dhLt consrnicrion. 

Sratiiliry of rhr d!-kc', u-as in\ 2'1 if;itcd ar <?isiiiiciric> of 7 
and Sc on rhe 5iercalIi qrslc and for rhe rnci.1 unfaxaur;l>Ic 
Inads. r<walIy brr>Lcn seaiin: or linin:. and siidden ro:al 
evacuarion tc-ith sirnultiinrnus canfiquakr. Thc I o w c ~ r  sslcry 
factor was ohiained a i  ihe downsireani fiicc. namely 1 -4. For 
ihc canal-fzicins side. values of 2.01 -61.1 u-erc considcrcd 
wfficicni. 11 cari tr qecn ihcieforc hai ihe dyiies u il1 bc saTe 
e\ en in c3sec. of a \-eV stroni tanhquakc. 

The hiiorn of ihc canal Is consirucied as tollows: aficr 
le. elIin_r. aconrinur>us pIaaii linin? is iaiddau n bcruernrwa 
415 cm-thick clakey-'and I a y e ~  and prarccred + a 30 cin-rhit t  
sa&-graycl Iayer-Onhh s i d e s o f ~ k  unal.thcrrartdraina~e 
channcls a! ground\k-atcr ItvtI. Diliing mnamslion i h t  
groundrr.ater k\.clarone rhc axi~of ih tc& U-~I I  k I rnkIou- 
ihc  ground surface in ihc case of a\Oerayc floua. and r\-en 
during f l d s  uniih a frcquenc! of one ?car. Thus highcr 
Danubc waicr niaers urill no! jeripardizt ihc consruct  ion. 

l n  ihe cross-scciion ar 4 km. a culvcn i s  !O tu construcid 
undcrneath iht canal with a capaciry of 6q m'ls urhich uill 
convty e l - c s s  srcpay warcrsoriginaring Gom rht prortcrtd 
arca an rht  Ief! sidc inro rhc Iatcral branches of the Danuk 
s~r-m. 

~abEikovo structures 
Thesc urill consisi of two main clcments.'ihe hydropurer 
staiion and navigation lucks. sec Fig . 3 .  - 

Eighi turbines will be insralled in rhc power siaiion. i n  iueo 
hlocks. They u-ill be vcnical Kaplan iurbincs couplcd direcily 
IO ifircc-phze %rcnical synchronaus ceneraion. Toul capaciy 
of rhc station will k 720 MW. Thr contracror for rhtsc 
imia3latinns is the S k d a  Concrrn Piatck 
ffit main technical daails of rhr rurbints are shown in 

Table Y. 
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Review of main construction 
works 
Tht- rmin s<*n%lruciic1n M O T ~ S  and ihc rncw inlpl~runi 
t.-*n-rrucriiln niarrriaI>irrr >hnw n in TaMe* S dnd S1 wirh rhc 
r d 4 . k  equall? dix-ided b21 u i-erl C~rch~sIn\ 1hi3 and Hungsp-. 

l 'p 101Iic Frcvcnl i O  x IO iiri hi? henc~r;l\-arcd. oiu h ~ c h  
' 2  x 10' mm' ues in id r r~ra r rd  inrv rhe d~6cs.  r<~rc>cntiny 
::~jtr.*\ims;c-I~ 50 PST e f  th: ii! I c  fi!Iiny. 

;.T 8 = +  .,.-. -. . . . : -.. - !; --: : -. 

--- - r.. - .;,.L-;,7: ,.' +.:k -. ,r:< v i i !  ;.:..:~.:;. t?-,? I . - . - -  - -  -. - -  
- 1 , ; : .  ! i . : :  i r e  >;% f i,~:r.::j j:: c:. .y;-n ~ I V  I 

1 

:;:< j a ~ o ; t - ~ . ~ , . <  ~i i ~ h  L ir<-~:!~r 4\ i.c- I~>:TJC 

< l C : i i i ~ r r >  5r1d ~;r \cI .  n T s  r.i~.-uLr d! lç.r 
;IIT ir:.~Je w 23 C-R );hl II!- 1 .s r.-cn 'hcci 
ri;c> $rj\<n n ~ n r o  rhc hc;frtcl.  
st---:,p*< th< frcc pz<xk;z nf :<obd* zs~d ! - .  

S.-. .  .+.. .=-..=Ls. -.: - <.T, *- -.c-:' 
/-=- - -- . - -Y !- 

ig;:ron I I I ~ ' ~  5r cr-irr<J dur in3 i 
~~3~l.~n~~;I=-+n. 2 X I I I ~ T ~ ?  rs\ L rh.2 u-III ! 

; ~ 1  < < J I  , ~ n  i5:. r i g h ~  h r . ; .  ~ 2 . j  S C  l-tIlzd , <.y:;!-- .-. ?-> 5 ci ;:7 j-- ::- . -*  . -* 
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Distribution of wurk and 
pruject owner ship 
Thc rwrrcnunrrircdiilded. in a bilarcral =r:ci:r::nr ' i ~ n c d  tan 

15 Scprcrnkr IYIS. rhar rtmsrmcrii7n. owrirr:hip ;tnd . 
nr~intcmncc of pr~i ic t  xxnuId hc rrcarrd a. a ct*innl,zn 
i n ~ - e u ~ m n i .  SIanag~-t~xni anci w ~ n  i>i5\n duriri: <{VI>I ru<-zif~ri 
and <apcr;rrion = c ~ u I d  bc e\eruicd b! drlcyater f r~lnr  rnc rxkrr 
nrvcrnnwn1s- 

Thi? Itrr'ant irr yr.rirl--c rhsr rhi G~filïii$5\r1 FrctrciI i r i  

d o w n s l r ~ c m  of 
fiT~gyn:cr os 
The ;ixcr hi-d ii;tr;?-ir~,~nr ~ l f  

+- 
.-.-.:,r -. ..; r.. , -*. : < z z . . - x  O;  -;.? F -< - v7.s . 

-4 
? 

-4- . 

Y ~ ~ \ ; ? : h r ~ ? c  -. xq iI1 bc. J:ip:ncJ ~ c >  
Iii<rr-d;i rhc h~ird ar rhr Faa C r  <rar~on 
-3 j IX;I!~I~~IC nzi i p i < > n  -4: ii j i x ,  harye 
~ 3 :  .:('Yi m'.'r. ihc hcsd xq i l1 ( l i r i r - c  h 
O .  r x I I  i i 
carricd F ~ I  fre-tn Xaz? 1n>r~>: dm, n IO 

Rx.d3p~1.  B~orn b r ~ n ; h s  arilunci rhc 
x,r,nIrr'dre : - l Z n ~  xq j11 tic in. p~icd in 
I r ~ n  T h  u I I  of 1 I I  

hr:~~i;h:~~!~nn;~Jir~bcIFO-?OOnr.ond 
~521 , r ~ l ~ i t ~  5ln3II b r i r n ~ h  GO ni. D~~d-~yed  
nrn~~r:lils =-III bc dc~o?ired.  

Reservoir fluctuarion 
Thc dim a Nay?-ni3rr)< urII 
pcr~nancnriy irnptiund lhr Danube. 
Le\-ch w-i11 flucwa~e hcrlx ecn c h .  
IE17.l5 and 107.83 .m. Added ro rhe'e 
ninrr or I c ~ ? .  ~r i r i i c  =-axer k x - e : ~ .  350310 
45m mS;s diuhargcr. f ? ~ m  G;ihlil;w. 3 

nrua a130 hc srored<cau'ing addix ionaI 
fhicruo~ionscif rhc ItvcIs. 4' a r e ~ l t  rhe 
Icve-3 uiII hr 2 m abovc rhe Fresenr 
ax-craze a-arer ~ U + ~ C C  in rhe middIc nf 
rhe barkwarer iinc. Con:equenrl~-. rhe 
&Les. u-hich a r l i e r  yrovrdcd z e n r ~ r -  
or? prorfcrion. \riII h o m e  reqervoir 
d? y r m a n e n ~ l y  loaded. Thcreforc. 
ihcy mun br srrcngrhened and m u a  

' 
in,-trvralt  cjtmcnls such as under. 
grorind scrien-u-alis. 5eal1ny aprun?, 
itd UTHE in '.e<pare channrIs rct p r o  cnr 

75 3 
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Fig. 6. h ~ s - n 4 ~ f r i u a  ojifrr . ~ a ~ - m c m s  fxlm-rrhau>f. 

piping. 
The samr applits ro t h t  d > l t s  on the rrihmarics. Simul- 

rancourI>. rhe drainage of infiIrraiion and inrcrnaI raters has 
rnknrranyed.  For rfiispurprisc. addirianal drainnrc rhanncIs 
=-il1 h h i l r  in h i c h  rhc warcr IrveI ni11 hc rnainra~ncd b> 
pu~irping ~taririns. rhus prmiding for azricuIruraI use. A fuII 
dc5cription of a11 prnttaivc -nicasures n-iuId he trinre- 
cunsuming. and rhe r r iw  a t y i c d  I# km long+qrrrch ir. 
dcrailed in T;rSIc IX. 



- thc spproach çirnaj: 
ihc nmcr urcs a i  G ~ ~ r 7 ; o \  o: and. 
prritccti\.c mcasurca for ihc S;rzymarcis rc>c.rvnir. ctCcpt 

for protcriivc masures alon: the DoIn$ Hrcln and Ipel' ri\-ers 
(u-hich arc IO bc constructed tiy Hunraq) .  

Sintciurcs io bt huilt h!. H u n g a ~ ,  arc: - thc righi-hank dykts of iht Hniioi* rcscr~oir b~i ih  on 
Hunyarian and Czcchoslo\~ak icrritop: 
* ihc Dunakiliri wcir in Hungary: 

the riutlet canal in Czcchaslo~rkia: 
dcrpcning of rht rivcrbcd downsiscam of ~alko\-ieo\ O o n  

b r h  CtcchoJot-ak and Ifun,rarkn rcrrirory: 
a riter rrgulnrion of th? 014 rivcrhcd in horh corrntric~. 
a pr01ircclit-r rncir>urc% for rhr i;o,r!ni;drcic rcwnuir, in  
Hunpfy. 2nd ra the rsrion <if riic Dctlnj- H r o n - I ~ È I  in 
C~tchr i~ l~~ -a l ; i a :  
* *.f?~Ctuf~5 ~ 5 s r t ~ l a f c j  lx ilh rhc Xq!  maroc. px%crfl2nl rn  
Huecitn- 
* Jccy:ning of rhc r i \ -rr tyj  dt>t=-nsi rcirrn of ?;hg?-nidros. 

In occordancc uirh rhc Iiyrzcmenr ni  rhz gt;\rrnrncntx al 
Czechoclo~ aLia and Hunyary. Frcparatoq tvurks bcgon as 
corly as &la! 1978. On rhc Cttcholiocah iidr. thc msin 
projrcrx arc under conr;rruction. Ir, H u n c s n  the conctrucri<.n 
nfihc DunaLiJiri xrtr ha>bccnstancd and prcp~rëroc u-orls 
iniriatcd ai i h t  hile of the Sapmaros tiarragc. 

A difficulr ccononiic siiuaiion suhscqucnily calltd for a 
rcduction in investmcnt. l n  Ocicikr 1983 thc twci p3nncrs 
agrccdon a new schcdule of cclnsiruction (Fig. 7). T h e  projeci 
i s  ncru in an active wayc of ccinnniciion. T h c  d!hcs of ihe 

,dincd from apprriach canal hate btcn fil1c.d tvirh m~icrial oh'- 
ihc ouilci cnnril and from hnrrou- piis .  Thc proiccijvc ircnch 
forihc h:driip.iiicr ~iktion ha< bccn con>inicicd and thc chca- 
vziicins for ihc pciwcr 5 i a i i ~ n  has k e n  compleied. The 
friund~~iirns arc no\\ undrr consiruciion. Thc dciu nsirçam 
canal ha, tircn iirzdycd rhh xhc Hünysrians) and rrr murcrial 
f i ~ s  k < n  rr~nxprmcd fictr u+c in thc d>Lci of rhr urirrssm 
c2na1. 

rripra<.n \x<>rL\ i . 3 ~  i!it ~ ~ 3 c t x n i i i n  of thc Duns:. iIiri x*rrr 
krc in yr<yrr>s. FiIliri? in air5c t~-<r:l;ing àrca and rhc do= n- 
grCam çnd ef rhr. rit-cr bc-d crrrtiny arc conlplctc'd a:. \\-clI ai. 

I.m rc<cr\ (,ir d) Le<. Srtcral r r<es r~h  iastirurcc arc 
<.-ridtr;iiny funkir rii.corrh lt-rrh a \ri= ~ t l  i~-d'iclng ihc 

. . r,: ~ J T I - ,  5:11jt:t,-1? T ~ f  I?I,- - . * - ~ ? I I > ?  th< L - F I I - I I , ~ I ; ~ , ~ ~ ~ I  
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Union Ouest-zurop8ame ges 
Chtmbres de Comezce et 
dgIndustria des rhgions 
xhBnans, rhunadieme st 
danubienne 

Luxembourg, 

5a 16 février 1990 

Reunion du Conseil d1À8ciinistwation 

Résolu:ion- 

Las t r ~ v z m  d' un&nagem~nk du Dzncbe PX Autriche et en 
Eiongria s o n i  à repsendre. L'Union Ces Chzxi:res da Commerce Ouest -  
mrop&ennsa sa pzonozce pour uze re?rise i : . dCFa te  des trzvrrux. 

AU cours de sa sAtnce du 15 fovzier .S$O ac Luxmbouxc, 
l'union Ouest-~urop&ecne des Chambres de C ) m e r c e  et d'Indus- 
k r i a  des rég ions  r h h a n e  ,.,~hodazienne et d ~ . i r b i e n n e ,  dont f o a t  
part ie 90 chambres de 7 7ays. 2 e x i ~ b  la r.iprlse Ce La p l a n i -  
f i c a t i on  des ixzvaux d'smbn~qenent du Daric)e  fin d1an&liorar 
L a c  cnn2i t ior is  de Ih navigation er,  utr ri ch! e n t r e  Gxeifenete* 
en amont de Vienne eE la fxonto&rs anstro-=cb6coslovapeI &ai 
que la reprisa d e s  travaiut de ccnatruction Üc proje? con mi^' 
tch4oorlovaco-hongrois Gahcikovo-Nng~marus- Fin  1992 La canal 
M a i n - D n l r b e  sera mis en exploitation. De c e t t e  f 2 ~ 0 2  sera 
rGalis& le t r a f i c  ininterronpu é r i t r e  le M ~ i n  et 15 rsgiun dcnu- 
hiamle. L' effiraeft4 et 1' effet de rentabi lit& d'un t raf ic  
contirme1 serant sensiblement liaités par 'a grbsanca de plu- 
sieurs papsagea é t ro i t s  sur le Danube. En d é p i t  des décis~ona 
prises 1 ltunaoigité gaz la Cormission du Jambe en 1962, 
visant If&largisrement 2i1 secte= internztio;.+l du Danube Ze 
2,CO m en amont da V i m e  et da 3,59 m en =val de Vienne, 
auprer de lT&tiaga navigebxe, et be r4guleritatien; apr&s 
I ~ * m f s i ~  en oeilvre dir canal &$aif:-~anuhe, rien rita 6% réalisa 
jusqu@h prdsent des projets fmportants. P c l -  le secteur autri-  
chien du D a n u b e  il alexiste taujours pas Ce plan oblfqataire, 

L'Union exprime ses regrets, d'aut5r.k plus qu'me granse 
artexe navigable, cel le  Ce la l i a i son  &ic -lain-Danuhe ,1)0uxrait 
juuee un rBle decisif dana le probléme de L1oïverL*ura vers une 
caupeeation bcunu;nigf;.a plus lntsnsive entra  les dtata memirres 
du W et ceux de la CudUnz11t4 ezrop&anr.e, ~~ach&vmienE de 
la £om&ion Eu rcazehb int&rieur de Ia C u m ~ ~ ~ a u t é  euzopéenne 



coucide quant irix d6lais avec l'ouverture du canal ~ a i n -  
Danube. ~ u i  plus est, le bansport par vo ie  navigable est 
le plus avantageux du p o i n t  de vue de l'écologie. U 3 e  t e l l e  
voie p u e r a i t  coztribuer dluae façon importante au léchirçe- 
ment du trafic routier en Europe. L1 in f res t ruc tnre  de. voies 
de transport des états d~nubiezs n'est encore dbveloppee pute> 
partie et quant ail r6seau. des etats rhénans il se trouve m u r -  
c h e g é  * 

I,' Union pr i e  le gouvernenier.'- f é d h r a l  de l* Autriche, a i n s i  
que les "~Bnder ' '  Fédkrér; 6e Vienne et de 12  ass se-  ut riche, 
dtaacél&rer la rbalisàtior Z'une conceptior. concernant l'a&- 
riagamect du  an* entre Greiferistein et la frontière. Elle 
faif en m & n e  temps m p e l  au çouvernene~k àe la Z&publique de 
Ku~grie a f i n  6e rapzendre en comcn et en accord avec le ?ou- 
vernemezt tchéco~lava~ue les travaux de construct ion sur  le 
sechur de Nagymaras. ïa s i t u z t i o n  actçelle, à la su i te  Bo 
laquelle le barrage kch4caalovaque Gabcikovo, mi est  terminé, 
ne peüit pas B t r e  N s  en oeuvre de par 11a5sanra de la paetie 
Nagymro~ du barrage nc saurait de toute évidence Etre s a t i s f c i -  
canfe. Les condieions de. la n2viqation' s u  ce secteur du Dzn* 
sont B l'heure actuelle p i ~ e s ~ q ~ ~ a v a n t  le commencement' des tra- 
va* de c o n s ~ r i c t i o n  de ce p r o j e t  cornun. 

- ~e Danube  et Ze canal %in-~anuSe sont une parte entra 
itEurape du aud-Bat et l'Europe Èr Inrd-Uuesk. Si cet te parte 
estila~~ement ouverta pour le trafic et .le commerce extarif;-=. 
cal& Geta un siqnal important quant à lr intkgratfon &conorniquo 
et b l i t i o u e  de lt~ura?e. 
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tionwide water managemenr pro- C hap ter 2. Fres hwa ter Resources ,,,. Indced, Hungary'r water 

and Water Quality managers have been coping with 
this situation since the 19th Cenru- 

By: Béla Hock and L5szl6 Somlyody 

rv, building countless kilomerers of 
flood protection dam. canals. 
channels, and irrigation systerns. 

~ o c k  is crtrrenrIy scienrifir advirer ar 1ht 60 cubic ki10meter~ of ihis gener- Secriun 1. WATER 
:narrurt for warzr PoIiut~on C~nrroI. VtTUKf amoun[. 50 percenr, is due ro RESOURCES =t>U D E ~ I X ~ D S  !Rest3rch Csnler for Wlircr Rcsourcts De\*e!- 
.ipmeni)..Obrained hi5 Dr. Tcchn. degrec ,rom direct precipirarion. The bdk of 
3 u d 3 ~ s r  univcrs i t~ (J f  lhe Technoiog~ and the c o u n p ! s  warer-94 percenf- 1. Surface \.Vater 
3is C. SC. drercc in l?S4,  His main rcscarch 
iicld is warer po~bririn contrai wirh panicular cornes from wirhin the internation- 
:nrcrest to conlamination warers. Hi5  al ,a[,, basin. What th is  means is The rotal amount of water rs- 
sdrcss: VITUKI. 1095 Budapzsi. Kvassay J c n o  
II. 1.. i-iuncarv. that rhe availabiliry and qualiry of sources available in Huneztry 

Laszia Somlvody is currenrly the General CI- 
warer in Hungary is deterrnined, to amounts ro rouehiy 20 billion cu- 

rtcror ai VITUICI (Rcresrch Cznrtr for Water a hf;e exlento bv the country's bic meters a year; Gth 67  percent 
;lesourccs DcreIopmenrl- He graJuated nerghbourg. Wace< resources *;thin of rhis suppiied by surface warer 
TechniuI Univcrsi~y of Budapesr. He obrained 
-hc Docror of Sc~enccs Degrte rn 1985 on the counrry are alsu very uneveniy , and 33 percenr by goundwater. 

Of wllullon conirOi- adrc.5: disrribured. As a resutt, Kung2r-y h n u a I  water use amounrs ru 
T'Kr. 1095 Budapcsr. Kvassay Itnd u. 1.. 
Hungary. was forced ru develop intensive na- about 20 percenr of the total re- 

Water managers in H u n g a ~  Table 2.1 L Surtacc ~ a r e i  Resaurces in Aupst {wiihin 80% Probabiliq) 
joke that are really O ~ I Y  mo (Source: KSH. Central Office for Siaiisrics, 1986) 
kinds of water in the country: too 
Iitîie, or too much (and usualIy at 
the wrong time of the year or in the 
wrong place). As in much humor, 
rhere is a Iarge chunk of reality in 
this statemenr. Hungary's total wa- 
ter Tesources average about 120 
cubic kiIometers a y=, bur only 

Table 2.10 Tord Water Availabiliry and Use 
(Source: KSH, Central Office for Statktics, 1986) 

River Basin 

Danuk 
T ~ z a  Rivcr 

TOM 

sources avaiIaMe (see Table 2-10>. 
For pract id purposes, rhe sur- 

face water resources available in 
August (wittiin an 80% probabil- 
ity), are used in water management 
planning (see Table 2.11). The 
reasoning behind this is simple: 
better to base water use on the 
amount available during driest 

I n f i  w r o m  
abroud 
(d 
2,076.3 
163.9 

2240.2 

Total 
(milliom of n r ' l y ~ )  

13,269 
6J04 

19,773 

Worer tue 
(millions ofrdlyr.) 

Surfa* mata 2,788 
1,095 

T& 3,=3 

On Hungarilrn 
lerritory 
{ m j h )  

49.7 
95.1 

145.8 

Uncomniir~ed 
resources a vaiIabIe 
(millions of rnJ /~ r . )  

10,48 1 
5,409 

15,890 

7 

Tora1 
(d 1s) -. 
2.126.0 
760.0 

1.386-0 



month of the F r .  Considering 
that 98 percent of the Danube's 
river system alortg with 63 percent 
of h e  Tisza's-the two largest riv- 
ers in the country-lie outside of 
Hungary, this policy makes good 
sense, 

2. Groundwater Resources 

Bank- fi Irered waters comprise lhe 
predominate volume of avaiIaMe 
groundwater rcsources, foIIowed 
by; arresian waters, uncûnfined 
groundwaters, and karstic waters 
(TabIe 2.12). The most important 
bank- filtered groundwater is stored 
in ailuvia1 formations along the 
Danube and Tisza Rivers. Taking 
exploitable resources into account. 
theoretical supplies of groundwa- 
ter from this one source are esti- 
mated tu be aruund 7.5 million CU- 

bic merers per day; with 87 percenr 
coming from the Danube's carch- 
ment area and 13 percent from the 
Tisa's. 

Hungary's famed georhermal 
waters, used mainly for recrea tion- 
al and medicinal purposes, amount 

3. Water Use 

Warer use in Hungary has in- 
creased sharply over the last sever- 
al decades. The growth of water 
demand by industry, agriculture 
and municipaIities is illustrated in 
Figure 2.8 (for the period 
1970-84). As can be seen, in 
terms of water use, rhe rnost im- 
portant secror of the econorny is 
industry (accuunring fur 73x1, 
foIIowed by agriculture (about 
13%), and frnally municipalities 
(8%). 

- Ycar 10 419 million cubic meters a year, , gurc 28 tm rhr na, 

of which 33 percent are warmer Ecanomy, 1970-1984 

- Total 

6000- --- I n d u s t ~  

-. -. Domcslic (muriiupaliiics I 

E - 

than 60 degrees Centigrade. (~ourc~:-?cnlrui Office for sratirticr, 1 986) 

Zorn-/ 

Table 2.12 Groundwater Resources in Hungary 
(Source: KSH, Centrd Office for Starisrics, 1986) 

/ 
/ 

/- 

A- 
-/ 

Bank a1cred 

UnmaEnd groundwatcr 
K a d c  water 

The energy secror-most notabl 
eiedricify generating pianrs-ac 
count for most of the water used b 
industry. The total amount of wa 
ter used, induding total freshwate 
demand-with projections to th, 
year 2000-is illustrated in FigurL 
2.9. 

Water use by aericutrure varie. 
corisiderably from year ro yea r. dc. - 
pendine un rhe amvunr needed fn! 
irrigation purposes. FTorvever. in : 

I 1 ,  
4it 

mm. 

m- 

Figure 2.9 The Toreland Frcshwalcr Dcmand 
in Indvrtry, i %5-2ûûO 
(Source: Sfarc Officc for Technical 
Dcvclopmcnt, 1980 and 1988; and the Centrai 
O@/or Statis "a, 1986) 



1995 1040 10r ii 
- Ycar 

Figure 2. IO The Cupuctfy of Mt~ntr!pni IVarrrworkr und Scwogt Trcarmenr Plunis. 19 70- 1005 
{Source: Hungorian N~'ari0nd iVarcf A urhorr~-v, 1984, 198 7) 

normal year, irrigation and aqua- 
culture account for 76 percent of 
the water used in the agricultural 
secfor. 

Domestic, or municipal, water 
demands have increased steadily as 
weII (see Figure 2.10). The sup- 
plies needed to meet this rising de- 
mand corne from bank-frltered wa- 
ter (46%)' artesian and karstic wa- 
ters (44%), and from surface water 
(10%). 

A simple mrnparisari of agge- 
gate water demand and availabiliq 
gives the impression of a huge un- 
tapped surplus. The reality is 
slightly- more wmplicated. When 
taking into account future demand 
for water resources by the industri- 
al and agricuItural sectors-nnt tu 
mention the rapid p w t h  of urban 
areas-severai factors conspire tu 

,,pull the plug" on Hungary's re- 
serves: 
- Comparing water use with 
availability by months reveals a less 
favorable pictrrre; 
- Since Hungary is essentially a 
downsfream country with respect 
to its surface waters, it is safe to as- 
sume that as upstream couniries 
increase their water use and con- 
sumption, less will be available for 
Hungarjf. The Tisza River's fiow is 
expecred tu decrine due to the con- 
struction of Iarge reservoirs by up- 
srream countries; 
- In drought years, irrigation 
needs may rise precipitously; 
- The geographical distribution ~f 
water resources and water de- 
mands are far from uniform. Take 
the Danube and the Xsza Rivers, 
for example. The percentage of 

avaiIable, but so far uncornmirred. 
water resources (after subtracting 
the base flow in the river bed) is 85 
percent for the Danube, but only 
15 percenr for the Tisza, ivhiçh 
fiows rhrough Hunga-y's mercurial 
Great Plain. Hence, during periods 
of drotrght, water shortages can be 
expected during the growing sea- 
son. 

In the future it will be necessary 
to set realistic prices for water. In ' 

rhe absence of water pricing poil- 
cies, a11 the warer amilable, chea- 
pIy, wiII be used. 

There &II be enough water 
available to meet Hungary's future 
dernands up to the turn of the cen- 
tury. However, dificulties may 
arise in allocating water use along 
the Tisza River system and perhaps 
in uther ,,water-Qurt" areas. Be- 



cause of this potential shortfaIl in 
- 

1 

water availability, authorities will Czehorlovakia 
1 

have to impiement a carefully fl 

/ - I 

worked out water manasement 4 

policy for the country. i<omifom NverqcsC~falu 

Section 2. W;ITER 

Figure 2.11. It is noteworthy that 
the overwhelming majajority of 
COD inputs corne from Budapest; 
di the 0th souras cornbined 
amount tu ody mu-tbirds of the 
communal and i n d d  load 
kum the apitaI. 

Wastewater and emient emis- 
sions £rom the c o r n ' s  thousands 

POLLtTTION l Not surprisingly, since industry is 
the largest water user: ir is also the 
Iarzesr source of warer pollution. 
Depire rhe facr rhar unrreared in- 
dusrrial tHuenrs discharged into 
Hungaq's surface waters have 

cant when compared to emissions 
from industry. Most of the warer 
hamesxd for agricuihr rai purposes 
is used tu irrigate crops and suppiy 
aquadatte . a jsandç. Largede ,  
, i n d e *  farming O F -  

ations produce liquid mure  at 
the rate of 48 million cubic meters 

Cseoel 

Szarhalombana 

' 

counted for by specialized animal 
farms. Of the totd volumen pro- 
duced, 42 percent was sprad on 
fields for fedzer, 40 percent was 
discharged into designatd areas, 
12 percent was pumpcd înto rivers 
and streams, while no satisfactory 
disposal methd was found for 6 

of farming operation; are insipifi- a y ear, of which 5 5 percent is ac- percent 

70 

been reduced significantiy over rhe ] pasr two decades-due mainly to rhe 
construction o f .  t r a m e n t  plants 

l 1 

and the reuse of wasre wa- 1 
ters-some 84 million cubic meters 
of untreated industrial waste warer 
SUU ends up in H u n g q ' s  rivers 

i 
and Mes every yar- Consequent- 
\y, the discharge of organic poliut- 

I ants, heavy meials, oil and its der- 
ivatives, and dissoived salts has in- Baja 

creased accordingIy. 
Because of the importance of , 

rhe Danube as a source of both 
i rnunicipd and industrial warer 

supply, ttie major COD Ioads 
.f---- 

/A 

(Chernid Oxygen Demand) to 
the river have been iIliisuated in ~ i g u r e  2. I I  Major COD Loah in th< ~ m u b c  (So-C:  HOC^. I 98 1 ) 



cedence has been given ru supply- 
ing rhe popuIation with comrnuna1, 
ptped warer sysrems. rarher than 
sewage trearmenr planrs. As a con- 
sequence of rhis policy, there 1s a 
marked ,,utility gap" between the 
percentage of the population 
served with communal water sup- 
plies and those connected to se- 
wage trearment planrs. Mureuver, 
the gap continues tu widen. One 
resuit of ~ h i s  dichuromy in services 
is that rhe country's communai wa- 
ter supplies are becoming more 
poIluted, mostly with unueated se- 
wage. In the absence of sufficient 
sewage treatment capacity, some 
1.3 billion cubic meters of untreat- 
ed sewage is discharged into the 
country's surface waters everj ye- 
ar. Over the Iasr few years, some of 
rhis untreared sewage is aIso show- 
ing up in goundwater aquifers. 

Drinking Water and Sanitation Table 2.14 Wastewater Trearment in Hungau, b~ Methods of Trearment 
Services {in percent. source: KSH. Centrat Office for Sta tistics, 1986) 

î Z z i o ; : j : g g ; :  
I r  

figure 2.12 Pcrrtntugr of Popuiffiron Lrvrng 
in A ~ ~ c s  S e r ~ t d  by ~ommunni  W U I ~ ?  Si tpp l~  
grid Public Sewers. 1 945-2005 
{Sam: tfrrngarinn Narional W a x r  A urhorii~. 

1 984.1 986 1 

Table 2.13 Main Indices of Cornmund Water Supply and Sewerage 
(Source: Hungarian National Water Authority, 1986) 

The number and percentage of 
people seived by communai warer 
supplies and sewaze treatment 
plants are shown in Table 2.13, 
whiIe the vrowth of these services 

c 
over tirne 1s illustrared in Figures 
2.10 and 2.12. As can be seen. pre- 

i 

The sirunrion. howetosr i'; ..vor>s 
than rhe starrsrics ~mply.  .A; c3n be 
sezn from Table 1. ;J. oser '2 ?er- 
cerir of the qervass rrestmsnt slanrs 
in the country are equtppsu onIy 
for mechanical trearmrnr of ?mu-  
e n t ~ :  In total. rwo-rhirds oi  Hun- 
gary's wasrewarers are dischsreed 
djrecrly inro warer courses aftcr 
mechanical rrear ment on[! 

Toiof 

y i - -  1 
6n.4 

1 . 1  i 
! 

1011.0 

W ~ I C W O ~ ~ S  and sewage rrearmcnr 
Orhcr sectors of economy 

~ioiogicoi.' Chernical 

Secrion 3. WATER Qt ALITY 

~Wechanicai 
frearmenl 

11.0 
44.3 
0.8 

67.1 

rreafmen: 

a.6 
20.5 
0.5 

15.4 

Cummunai 
~eweragr 

305 
4,902000 

44 
1 ,*82.m 

39 

Naturally, the quaiiry of both sur- 
face- and gound-waters in Hun- 
gary is determined, in pan, by the 
quantiry and q p e  of pollurants dis- 
charged into them. In order ru 
check warer qualiry on a reo,uIar 
basis, a nerwork of monirorine 
stations was estabrished in rhe earIy 
Z960s, and subsequenriy cp- 
graded. The number of sampling 
locations and sampling frequencies 
for Hungary's nslo largest river sys- 
lems are shown in Table 2.15. 

Irearmenr 

j -9 
1.6 
0.0 

- - 
I .S 

C'ommwroi warer 
S ~ ~ P P ~ Y  

1.822 
S952,aOO 

84 
2,498,000 

65 

Unir 

1. Surface Water No. of wmtlfttnt~iu 
Popuiaeon 
Puctnmgc pOp~iati~n : 

No. of homes 
Hom* pcrantage 

The quaiity of Hungary's surface 
waters is iilustrated in Figure 3.13 
(for 1986). The map is updated an- 

71 

3.064 
IQ.#,O W 

% 
3,846,000 

O/O 



nuarry on the basis of a criteria and 
classification system thar incorpo- 
rates 25 chernical water quality in- 
dicators. Water of Class 1, shown in 
Iight grey on the map, represents 
cIean water of high qualiv, reqttir- 
ing IittIe if any treatrnenr tu meet 
consumer demands and ecoiogiai 
needs. Middle grey denotes the 
sIighrty poIIutes waters of CIass II, 
which require some form of treat- 

Table 2.15 Sampling Sites on5urface Watcr Grouped according to 
River System and Sampling Frequency (Source: Hock and Schneider. 1986) 

Sampling frequency 

River system 
' 24-26 I l  -12 Tarai 

52 fbi - weekfy) 

l 
Danulx 16 99 54 
Tisza 23  5 2  6 

Toiai 39 151 60 250 1 
J 



nenr before the ivater is suitable 
ior use by cosumers. Such pollu- 
tion, however. is not considered 
derrimental ro the ecological 
health of rh sysrem. Dark 3re.r 

'[Cbss III) indicares thse  Iakes 
' rinu rivers 50 ppoilured wirh indus- 
; rriaI. minicipaI. and agricultural ei- 
, iluenrs, rhat rhe warer q u a l i ~  can- 
' not bz restores by acceptable rrear- 
ment merhocis. This iilso inrx~s  

that pollution is considered &tri- 
mental to rhe ecosysrem itszift. 

The integrated classification 
scherne displaved on the map {vas 
arrived ar as toIIows: 
- In rems of ;i ~arricular qurrlirv 
cornponenr. rhe txlarer is consiu- 
ered CIass I if rrr It2st SO pzrcsnr of 
the ~na lyr~ca i  data rsrnain?; 5e i0~  
the uppe: limir hwecified f o r  Cias> 
1. 2nd rit leas; 45 percent :<mains 

ileiutit chat specified for CIass I I  
water. 
- The irlarzr is of aass II qualit? i f  
;ir ieasr SO percent of the analvtical 
Jara tr panictifar cornponenr is 
iunsidsrzd wirfiin CIasses 1 and Il. 
- The t.v.vatz: is considered Ciass 
!II i i  i r  farls ru meer rhe 5peciiic- 
:irions for Ciasc II. - ! 1112 :ntegrated classes !nuicxeCi 

.;nades or coior in Figure 3.13 3r2 



detemined, subsequen t Iy, h m  
cornpunent dases- The quality of 
a sample belongs to a certain class 
(say Class 1) if at least 80 percent 
of the components belong to the 
same ciass. Poliutants exceeding 
the limit value of the cIass denoted, 
are aiso shom on the map. 

The waters belonging tu various 
quaIity categories are indicated in 
differenc shades of grey color. The 
map denotes sites (in light grey) 
where water of CIass 1 quality- 
needing no treatment-an be ob- 
tained. Regions coIored with dif- 
ferenr tints middIe grey indicate 
the various techno1Ges-needed 1 0  

provide potable water: CIass II/ 
The quality of groundwarei, situar- i -de-&ing, a«d ,-xriacrion, ir- 
ed belween 50 and 500 merers in on and rnanganese remoyat; Ctass 
depth, is iliustrated in Fisure 7.14. II/z-ammonia stripping, removal 

 able 2.16 Water Quaiity in Hungay, 198 1 - 1985 (Source: Hock, 1986) 
- 

of arsenic, organic marerials, and 
nitrate; and Class 11/3-softenin~, 
desdination, hardening, scale con- 
bol, and cooling. 

Componenet 
{in dicalor) 

COD4 
BOD, 
DirsoIved 4 
Ammonium ion 
Nitntc ion 
Onhophosphate ion 

Totat dimolved soü& 

3. Overail Water Quality 

For a brief oveniew, seven water 
quaGt)r indiators were evaluateu- 
for the most important cross-sec- 
tions (totaIly 43) in Hunyr ian  riv- 
ers over the period 1976-85. The 
components involved inciude rht-  
foliowing: COD, BOD,, dissolveri 
oxygen (DO}, ammonium,  nitrate. 
orthophosphaie, and rotal dis-  
solved solids. The resulrs, surnrnar- 
ized in Table 2.16 indicate rhrer 
calegories of warer qualiry: 
- Warer quaIiry has improved: 
- Water quaiiry is of CIass 1 sra- 
t u ;  and 
- Q u d i q  of the water is poor (as- - 
sociated wich a deterioration grea- 
ter than three percent a year). 

Table 2.17 gives details of the 
investigations perfomed to deter- 

Qunliry 
impro ilem en t 

( X I  
37 
41 
35 
35 
i3 
22 

15 

Table 2.17 Combined Evaluation of Amal Water QuaIity aad Chaagcs Based on Measurements of Nivate Ion 
(Source: Ho&, 1936) 

Class I 
4 ~ ~ f i f ) i  
t"/l 
41 
20 
45 
28 
89 
20 

63 

Especially poor 
{dece&r~iion noiedf 

f "/ol 
17 
15 
15 
30 

7 
57 

O 

 AC^& 
mg/t 

Waer 
q d t y  
situtaiWa 

Total 

Change in annuaf mean (1 976-1983] 
1 

,: 

Change Improvernart {"hfyw) 

< 20 

Dereriorahn (%/year] 

I 

1 

22 

1981-19853 2 0 4  

<3.0 

- 20 

<-15.0 

80 % 
duration ' 

Tatd 
1 

-15*' -7.0 

- 

- 
- 

-'*O .-3.0 

1 

> 

3.0-7.017.0-110 

12 3 

- 

- 

- 

- 
>-3.0 

- 

- 

3 

2 

- 

14 

> 1 1 0  

- 

- 

- 

3 

3 

- 

- 

- 

1 

- 

4 

3 

J 

1 

46 

- 41 



mine the extent of nitrate pollu- 
tion. The extent of the nitrate 
problem is dear: in 87 percent of 1 the cross sections snidied, a deteri- 
oration of the water quality was 
noted. 

The drawback tu the foregoing 
anaIysis is that fhe cross section of 
the rivers malpd-of wideiy di- 

, vergrng orders of magnirude and 
I importance-have been assessed 

togerher. In order to compensate 
for this, the water quality in five 
rivers-the Kapos, Zala: Z ~ g y a ,  
Danube (border secrions), and Ti- 
sza (border sections)-has been an- 
dyzedandcomparedover a 15ye- 
ar period (see Figure 2-13). The 
catchment areas of rhe frrsr rhree 
rivers are situated entireiy on Hun- 
garian territory, su the pallurion 
Ioads are alI produad in the coun- 
ûy- For the Danube and the Tisza 
Rivers, measurements were taken 
at the borders so that the quality of 

Ehe water entering and leaving 
Hungary could be appropriateLy 
assessed in both cases. The warer 
quality parameters are virtudIy 
identicai with those ued before. 
and are presented according tu 
their five-year mean vaIues. In this 
way, the water quaIic fun average) 
of rhese rivers couid be compareci 
over the course of t hree successive 
five-year pians ( 197 1-75, 1975- 
80, and 198 1-85). 

From the final studies it was 
concluded that the warer qualiry in 
rhese hve rivers has detsriorared 
continuously over the pas; 15 ye- 
ars. The Kapos River has deterio- 
rated in every caregorjr evcept for 
nitrate; the Zala River has no im- 
provements excepr for BOD,, dis- 
soived O:, and ammonium; and 
the Zagya River is worse off ex- 
e p t  for BOD,. Funhennore, h e  
rate of deterioration showed an in- 
creasing trend for orthophosphate, 

but a Ievelling off for total dis- 
solved soIids. 

The quality of the Danube's wa- 
ter, as it enters the country. has 
consisrently deteriorated in rems 
of nitrate and rota1 dissolved soIids. 
As the water Ieaves Hungary ir is 
worse off onIy in rtlarion tu amrno- 
niurn. nitrare. and .rotal dissolved 
sdids. The orher components re- 
sisrered irnprovemen ts. 

By contras;. ;he rate of dzterior- 
arion of [fie Tisza River is one of 
the  highest for any water body in 
Hungary. As ir encers the counrry. 
the Tisza has shown a consistenr 
downward rrend for ammonium. 
nrrrare, and rorai dissolveci sdids. 
while ar rts ourflow mcasuremenr 
poin r, a11 componenrs-eucepr for 
orrhophosphare and BOD,-in- 
dicate poorer water qualiry. 
Whereas rhe Danube's waters 
show some improvement over 
time, the water quality in the Tisza 

Tabk 218 Meau Vaiues of Nittateand Orthophosphate Ions during the IVth, Vth and Wth Five-year Plan P e n d  
(1976-1980,198 1-1985, 1986-1990) (Source: Hock, 1987 and Hock and Somlyody, 1988) 

Nirrare ion mgli Qrruhophospfrare ion mg// 
Y VI l Y Y! l 

Danube 
(-'-==) 
h b c  
(-1 
Tl 
w-=l 
Ttaa 



River has consistently deteriorateci orthophosphate are shawn in 
for aII seven comporients over the Table 2.18 (thin arrclws indicate 
t hree periods considered. warer qtiality improvement, whiIe 

The detailed resuIts obtained in full itftows connote deterioration). 
these studies for b t h  nitrate and This body of data, when corn- 
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Figure 2.15 Bottom Sedimcnt Pollurion of the Hungarian Srrctch of the Danube Rivrr 
(Sounc: Ldr~ld .  1985) 

pared tu studies carried out 30 1 
ars ago, revear a starrling deterior: 
lion in water quality. Consider ti 
following: 
- The relevant water quality pa. 
ameters reflect a much poorer pi1 
ture today, when compared ro , 
years ago; the number of sectior 
measured with Class 1 qualiry wl; 

'ter has decreased substantially; 
- The rate of dereriorarion in w; 
ter qttality has acruaIIy dedineci 
some instances, and a number 
rivers (eg. rhe Danube) ha-. 
shown some improvernenrs: 
- Over the pasr 30 years, t t  
number of streams rezisterin_o pot- 
waier quality (and increasins derr 
rioration) has increased signir. 
cantly. This development is cor. 
spicuous in the Tisza River sysrer 
The importance of the Danui- 

River as a source of bank-filtere 
water has prornpted a study of pc 
Iuuon IeveIs in the river's bottc: 
sediments (see Figure 2.13). It 
interesting ru note the ina i rnu i  
vaIues recorded for iron and zinc 
for instance, exceed maximur 
concentrations set for soils growir: 
food crops. 

4. AccidentaI Pollution 

In 1986 there were a total of ZC 
acciden tal discharges of pdlu tan 
into Hurigarian waters; domest 
sources were responsible for 214 
them, with foreign sources ac 
counting for 37 of the accident: 
Petroleum and its derivatives ac 
coiinted for the lion's share of thi 
pollution (45 percent). Because c 
its heavy barge trafic and concer 



[ration of industries, the Danube 
River suffered 25 percent of al1 ac- 
cidenta1 discharges. Mureuver, be- 
tween 1978 and 1985, such acci- 
dents were in~reasing at the riire of 
3.6 percent a year. 

Section 4. iMPAmS 
OF BUDAPEST ON WATER 
QL'ALITY IN THE DANLW5 

Budapest, the capital, depends on 
the bank- filtered groundwater re- 
sources along the Danube for its 
warcr supply. Besides the Vag Riv- 
er, discharging polluted waters 
from CzechosIovakia, Budapcsr is 
rhe most imponant source of paI- 
lurion dong  the Hungarian srretch 
of the Danube. 

In ternis of the normal chernical 
components measured, here is 
little detectable difference up- 
stream or downstream from Bu- 
dapest (see Figure 2-13), due 
mai& tu the high diution rates 

and downstream from Budapest. 
€rom the data, the fujIowing con- 
clusions can be drawrr: 
- Except for rnanganese, the con- 
centra t ions of heavy merais have 
vaIues beianging CO water quality 
Classes II and III; and 
- The poilurion from Budapest is 
reflected mainly in the high mean 

f I :2%) under &rage fiuw condi- 
rions. Budapest's impact on the 
Danube is feIt prLmardy by its input 
of heavy rnetals and high bacterio- 
logical parameters. 

Nevertheless, data for nitrate le- 
vek go back over 100 y-, so it is 
possibie to recomtruct the increase 
in nitrate IeveIs since 1870 (despite 
the differences in measurement 
techniques). Figure 2.16 shows the 
consistent upward trend in nitrate 
concentrations in the Danube. 

Minimum, mean, and maximum 
value for sume heavjr nrebls bave 
k e n  cornpird in Table 2.19, 
b a d  on sampIes taken upsaeam 

Figrvc 2.16 Ni~ra~e-ion Conccn~ations in ~ h e  
Danube. downriream !rom Buâapcsr. 
1870-1 985 
{SOWC: BnIId. 1875; Lcrcnyri. 1975; ffock. 
1987) 

and maximum Wues of rnercurv 
and Iead. 

Heavy rnerals, bound ru ru- 
spended soIids, tend to accurnuiare 
in the river's bortom sedirnenrs 
(see Tabie 2.20). T h e  hign con- 
centrations of rnercu.. lead. 
chromiuml Coppet, manganew. 
and iron downstream from Buda- 
pesr refleft tire poliution loads ro 
the Danube from wastewaters dis- 
charged h m  the caprral. 

Some of the heaw merais rizp<>- 
sited in the bottom sedirnents cite 

transported furthzr downstream Su 
flood rlows, orhers are remooiiized 
into dissolved form, and srill othzrs 
penerrate deeper into the sedi- 
menr. Table 7.2 1 demonsrrares :ht: 
variarions in heaq meral con- 
rem-mercrrry, cadmium, Iesd, ir- 
on, and manganese-along t-enicd 
profiles of the bottom sediment 
downsrream from Budapest. It is 
interesting to note thar significanr 
redurtions in mercury and lead oc- 

Table 2.19 H e a y  MeraIs in the Danube, upstream (R. St 1659 km) 
and downstream (R SI. 163 1 km) of Budapest, based 
on ihe 1982-1983 records (Source: L b d o ,  1985) 

ComponenLr 

M t r c u ~  IpklII 
I 

M I 1 t d 1 )  

Cadmium (FUI) 

lm (ildi) 

M ~ ~ ~ -  <mgi~) 

1 A 

77 

Location 

B u d a ~ t  upstr. 
Budapcst domsu. 

Budapest u p s c  
Budaptst dewnstt. 

Bimdaptst upstr. 
Budapcsi downstr. 

Budapesr upstr. 
Budaptst downstr. 

BU&- ~pstr. 
Budspot d o n W .  

t 

Minimm 

< 8 1  
<O.l 

< i.0 
< IA 

~ 0 . 1  
<0.1 

0.23 
< 0.05 

o.# 
< 0.02 

Mean 

1.0 - 
E 
iL4 
4.2 

0.6 
0.4 

0.u 
0.81 
0.m 
8.0% 

Marimum 

- d -  -. - 

11.0 
2s- cc 0 

% 
s 
193 
o ~ a  
0.50 



Table 2.20 Bottom Sediment Analyses in the Danube (Source: Lasz.6, 1985) 

Table 2.21 Vertical Distribution of Heavy Metals in the Bottom Sediments 
of the Danube, downstream from Budapest 
(R- Si. 1629 km) (Source: bszio.  1935) 

1 

Mn 
rnglkg 

350 - 710 
320 
400 

1 cur onty beiow 2 meters in depth. 
The toxicity of Danube water 

has been sîudied since 1978, with 
gem-, dga- and Daphnia-tests be- 

i ing performed on a regular basis. 
The water qudity i s  cIassified ac- 
cording tu five categories: non-, 
slightIy-, tolerabiy-, highIy-, and 
very highIy-toit. 

Based on these studies, the fol- 
lowing condusions were drawn: 
- The ovenvhelming majority of 
the tests performed on upstream 
and downstrearn water from Bu- 
dapest (956 percent and 90.6 per- 
cent, resmveIy) were non-toge; 
- Ody a smaIi percentage of the 

taken upstream a d  
downstream from the capital were 
slightly bxic (4.3 p e k n t  and 8.8 
percent, respectively); and 
- A negligible percentage of the 

Sampling sire 

R S L  1488 km 
RSL 1675 km 
R.St. 1663 km 

- - 

De@ behw redimenr 

samples taken shuwed tulerable 
toxicity (0.1 percent and 0.6 per- 
cent, respectively). 

A comprehensive sampling pro- 
gram, launched in 1968, has accu- 
mulated a wealth of data on the 1e- 
veis of pollution in the Danube as 
rneasured by m a n  gem, coIifom 
and streptmccus counts. At one 
masurhg point in the Danube (R. 
St. 1659 km) downstream from 
Budapest, these valu= were ana- 
lyzed for the year 1985, with the 
fo110wing results: 
- In rems of the bacterioIogîcal 
componen& fbe quaIity of Da- 
nube water is pmrer upskeam 
tharr downstream ftom Budapest; 
- The coliform and strept~ccuS 
counts downstream from Budapest 
are f ie  and ten times higher, re- 
spectively, than upsaeam values; 

Concenrrarion offrenv y merais {mgikg) 

- The annual mean values for coi 
ifom and sueptococcus count 
upsueam €rom Budapest exceet 
the noms specifred for barhin: 
waters. This means thar sections & 
the Danube bolh upstream anr 
downsrrearn from the capital a r ~  
unsuitable for bathing. The water. 
upsrrearn frorn Budapest are i; 
Classes II-III, while rhose down 
stream are entirely in ~ l a s s  I I I .  

The differences observed in rh 
qtralirj: of Danube warer, as meas- 
ured bu baclerial and chemicr: 
cornponents, are srriking. The a\ 
erage bacterial counts (coli forr. 
and streptociiccu~) dong thl 
strerch of the Danube thar flow 
through Budapest are shown i r  
Tabk 2.22. Dividing rhe coIiform 
and srreprocucctts-counts in wa? 
tewarer discharged into the Uc. 
nube by the river's backgruuns 
pollution, ratios of 544 and 1867 
respectively, are common. By cor 
mst, the ratio for COD is no mor 
than 31; an order of magnituu 
srnaller. 

ln iïght of rhese findings, th- 
hîgh drluting capacity of the D;! 
nube on no longer be used as ai 

excuse to delay expanding the se 
wage treatment capacity of Budr. 
pest, a uty which now contair: 
over 20 percent of the entire popu 
latiuu of the cortnrrjf, 

Fe 
mg/kg 

I2,OOO 
2 ~ 0 0 0  
9,WO . 

Cr 
mgkg 

30 
38 . 
14 

Hg 
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0-30 4 
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Section 5, GROUNDWATER 
POLLUIlON 

28.000 RSt. 1635 km 

Cu 
mg/&g 

22 
39 
9 

Pb 
mg/kg 

50 
71 
33 

Bank-atered groundwater is th 
main source of suppiy for the corn 
munities siniated atong the D: 

Mn 
sur fice 

(ml 

- 230 ' 0.87 
i 

Fe fi8 

- 190 

3.0 0.01 1 10 5,400 160 
6.0 0.07 0.5 1 O 6.000 130 
8.0 0.12 0.5 IO 5,800 145 

6,400 
7,600 

1 .O 
2 .O 

00 

1 
0.5 

Cd 

210 
250 

0.38 
0.70 

95 
25 

Pb 



Table 2.22 Cornparison of Mean Bactenal Pollution in the Danube from water was reduced by 84 percent 
Budapest and in the Communal Effluent Discharges (Source: Némedi, 1980) due to the filtration process; creat- 

ing near anaerobic conditions. 
Consequently, this oxygen poor 
environment resulted in higher ir- 
on, manganese and ammonia con- 
tents in the groundwater. 

In order to better assess the gen- 
eraI state of groundwater poIIution 
aIong the Danube, researchers se- 

nube River. Indeed, Budapest thoug,h the data obtained for ihis lened 103 wells, comprisin$ seven 
alone withdraivs some 312 miilion well cannot be generalized, it is in- proups, in rhe nonhem well field 
cubic meters of bank-filcered water teresring ro note rhac in rhe case of (north of Budapest), along with 63 
every year for municipal use. the Rickeve branch of the Da- wells, constiruting five goups .  in 

The qualiry of bank-filtered wa- nubc-which has excellenr oxygen the southem well field. The resuirs. 
. ter is dependent upon the quality suppiy-the oxygen content of the once again, attested to the capital's 

1 of water in rhe Danube. As rhe 
qua1it)r of the Danube's water has 
dereriorated, SU tov has the bank- Orgaiiic c n r h n  Iron Manpancrc Nirrnre 

filrered groundwarer along irs a < 4 O n > g r I  U < t m p i I  < 0.3  mg/^ < (1.2 nrgiI 

shore. The IeveI of groundwarer 411-?(~1> n1~11 a 2-1 m c ~ 1  123 11.3-2 I,~FII t1.2-I IR$ i l  

pollution is iIIustrared in Figure . ~rro merl 3 3 mgil > 2 msll 
. 1 m g ~ l  

2.17 for Csepei Island. From rhis 
map, it is evident that: 
- The groundwater is highly pol- 
luted under a major part of the is- 
Iand for =ch of the four compo- 
nents considered-nitrate, organic 
carbon, iron, and manganese; and 
- Nitrate polIufron is reaching 
dangerously high Ievels. Over haIf 
tbe island, nitraie IeveIs are 40 m d l ,  
while 5 percent of the area Iias nit- 5 
raie values of 200 mg/i. The stand- $ 
ard for nitrate in drinking water is n 
set at 20 mgl'l, with tolerable va- 
lues not exceedig 40 mg/l. 

In another series of studies, a fil- 
ter-wd supplying driniing water 
on Csepel Wand was evaluated for 
a variety of contaminants. The 
mean d u e s  for the weII were the 
campared witb mean values for the 
Danube ( s e  Figure 2-18). AI- Figure 217 Cromdwaw P o l i u t i ~ ~  on *el f&nd f9um.- tdrzf6. IHSI 

79 

Streptococci comt 
IO0 ml 

300 

560.000 
I 

2,800 

- 
Sampling sire 

Bttdnpert. u p ~ t r t a m  
(bank and main currenr) 

: Municipi1 Scurcr Ut~Iity Co. 
(21 disrharge poinrs) 
Budapest, downsrrcam 
(bank and matn currcnl) 

Colifurm couni 
100 ml 

8,600 

4,600,000 

85,000 



Mcan. m UT.& (19U4-85) 

M u n  in Duubc (1981-84) 

Rci. qudir). 
thingc indicarors were also inciuded, the 

simation wouId be even wurse. 
In order to get a more precise 

Z picture of groundwater quality up- 
srream from Budapest. the var- 
iations in water quality from fields 
situared alon2 both banks of rhe 
Danube (at the Danube Bend) 
were evaluated between 1958 anà 

\ 1975. On the righr-band bank 37 
weiIs from S different warenvorks 
were srudred, while on rhe  lefr- 
hand bank. 68 weIIs from 5 water- 

1 rvorks were inçluded in rht: anal!- 
i sis. r'he data were averaged for 

O 
I h - COD, ammonium, nitrare, and to- 

I 
.- 
,- - 

n 
rai iron and manganese. The re-  

- : 2 - - = U - c = -  - *J = - - - .: 2 i: sults. plotted in Figures 7.19 and 
s 2 ,i - z ?  .. 2 ; F 2 * j v  ,: - +. = - > 3 : =  - c = g o . g 5 5 : - - - -  5 , , , = , , : , , . = ; :  2 .E - 2.20 clearly illustrate the deterio- 

- 
; 2 .< .= 4 L f 5 Y A 4 - - +  - 2 G T E . = , , : g -  - 

, = z c s r 3 < S Z  r - L , , , , 1 u 7 v i 5 . i i  I rating quality of well water slong 
rhe Danube. 

negative impact on warer quality: 
borh sudace- and ground-warers. 

Genedy, the ody problems 
encouneered in the northern wetl 
fields were elevated levels on man- 
ganese and mmonia and only in 
two horizontai hlter wells. By con- 
mt, the quality of water with- 
drawn Erom the southern fields was 
substantiaiiy pooret, wit h elevated 
levds .of amnoria, marigrnese, ir- 
on and niirate, What was consid- 
ered exceptiunalIy p u r  qualis 
water in the northem weU fidds, 
had h m e  the nomi ~011th of the 
capital. 

The water quality in nortfiern 
and southern well fields has b e n  

I compared in Table 2.23, based on 
studies perfonned in 1985. .As can 

be seen, the perrentage of con- 
sistenIy pmr quaiiq weII water was 
ody 8-7 for rhe nontiern fields, but 
soared to nearly 47 percent in the 
southern weII fields. 

It should be noted that the per- 
centages tabulated as ,objection- 
able" are based exdusively on 
chernical parameteres. If biologicai 

The foIIowing considerations 
should be kept in mind: 
- The trend towards poorer quaI- 
ip groundwater is an unbruken 
one, bur this does nut appIy ro each - 

inditridual wefi. Mean values have 
- 

been used; 
- It is interesting to note that the 
annud rnean values in the Danube 
for the same componenn refiect a 
deteriorating trend over the same 
period. But the trend is not an un- 
broken one; 

Sire 

Table 2.23 WeIl Waters wittr Obj~ionabIe.ChmicaI Paramerers 
(Source: Hornonnay, 1985) 

1 - .  

tnv&iy abjedonabi~ 

I No. of w<l& 

Sztarcndre (nonhern) 
weU ficlds 
Souhem weil fields 

no. % 

103 
63 

9 
29 

9 
46 





tent in drinking water is the most 
frequent cause of cornplaints. 
Since iron represents no health ha- 
zard (at normal IeveIs) de-ironing 
is not a nomd funcrion per- 
formed by the local wateworks- 
Hence, as more iron accumulates 
in warer pipes and mains, the iron 
becornes a source of secondary 
pollution. Because of rhis pheno- 
rnenon, the water delivered to con- 
sumers is often or poorer quality 
thar when ir  is purnped from wells. 

I t  shouId be poinred out, how- 
ever, that the ovenvhelming ma- 
joriry of groundwater used for 
domestic or municipal purposes is 
distributed to consumers virtually 
without any treatment ivhatsoever 
(except for occasional disinfec- 
tion). De-ironing and de-mangan- 
isng is being provided fur 19 per- 
cent, while other forms of treat- 
ment-coagulation, sedimenration, 

i acid extraction, and so on-is per- 
formed on 7 percent of the gro- 

i undwater extracted. 
Table 2.24 surnmarkes the per- 

centage of drinking water fotrnd 
I 

objectionable in both waterworks 
and privare weUs throughout the 
corrnq. Private weIIs relying on 
unconhed groundwaters are the 
most polluted in each otegory. 

Section 6. CHANGES 
IN W A m  Q U A t W -  
AND PROSPECTS 
FOR THE NEXT C m R Y  

The changes noted i;i the quaiity of 
Hungaq's surface- and ground - 

I waters is due to the rapid urbaniza- 
I 

Table 2.24 Percentage of Drinking Water Sarnples with Objectionable Paramete 
(Source: KSH, Centrai Office for Statisiia, 1986) 

tion of ibe counrF aiong with a 
trernendous increase in indusrrial 
and agriculrural acrivities. 
The ,,uriIiq gap" rnent~oned 

earlier, wiII no doubr conrinue to 
widen as urban and industrial 
growth continue. NearIy 95 per- 
cent of the entire population is now 
connected to a communai wafer 
supply and more warerworks are 
expected to corne on-stream by the 
turn of the century. UnfomnateIy, 
sewage treatment lags far behind 
the provision of piped water, and 
wiII likeIy continue to do so for the 
forseeable future. 

Meanwhile, Hungary's water 
consumption conrinues to rise: by 
the year 2000, if current trends 
continue, the per apiia consump- 
tion of water wiU incrase four- fold 
over 1960 levels-from 50 litres 
per &y to 200 litres per day. 

At the same lime that water use 
is i n m h g ,  both surface and 
gruundwaters are becoming more 
polluted. This ,scismrs eifectr) on 
water resourcs d i  have ru be 
con*onted bjt =ter managers. If 
current trends in water use and 
treament continue unchanged, 
then the country's water resources 
wiU be squeezed between- rapidly 

risin: dernands and dereriurtrrine 
qualiry; prornpring increased costs 
tû consumers and utilities. 

As Hungary's agriculrural secror 
continues to expand production. 
more chernicals in the forni fertiliz- 
ers and pesticides will be used. fn 
this context? the amount of fertiliz- 
ers used in Hungary from 1931. 
wirh projecriuns tu 2005. bave 
been plutted ru a logarîrhmic scale 
agaiainst rrme (see Figure 2.31). I t  
shouid be noted that of those fertr- 
lizers used, the greatest loss-about 
10 percent-occurs with nitrogen- 
based fertilizers, And since nitrog- 
en often penetrates beyorid the 
roor zones of crops, and dues not 
break dom easily, it is a source of 
increasing pollution tu both sur- 
face- and ground-waters. It is pos- 
sible to rnodify the adverse effects 
of fertilizer use by installing better 
storage facilities and by improving 
the rnethods of application. 

Given the state of Hungary-s 
waters, it is  evident that future 
changes in water quatity-buth su- 
face- and ground-water-wilI be 
dictateci by the same factors which 
infiuence present water qudity. 
Improvemen~ will depend, to a 
great extent, on the mount of mo- 
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 cen na rio 1 h a s  the same discharge regime i n  the O l d  Danube  
as p r e s e n t l y  existing but h a s  improved water supply to the 
inundation area on the H u n g a r i a n  side. 

In addition tu t h e  impacts described in this chapter 
reference is made to S e c t i o n  3 . 3 ,  w h e r e  environmental 
impacts common to al1 f i v e  scenarios are described. 

T h i ç  scenario iç characterized by the following discharge 
regime: 

* In average 400 m3/& i n t o  t h e  Old Danube consisting of 
a base discharge of 2 5 0  - 3 0 0  m3/ç supplemented w i t h  
more discharqe d n r i n g  some flood events. 

# 

* - 30-140 m 3 / s  into t h e  ç ide  channels on t h e  lef t  side 
flood plain with an average value of 50 m3/s. 

30-70 m3/ç into the side c h a n n e l s  on t h e  r i g h t  side 
flood p l a i n  w i t h  a n  average value of 50 rn3/s. 

1-3 floodç of more than 3500 m3/s per year into the 
Uld Danube f t o  t h e  extent hydrologically possible). 

Rernediai measures (structures) will be irnplemented f o r  t h e  
following purposes : 

x Obtaining increased water supply into t h e  side 
c h a n n e l s  on the r i g h t  side. 

* E n s u r i n g  sorne migration of wetland species betxeen 
the main river and the side branches. 

Al1 t h e  rernedial measures are technically reversible. 

In a d d i t i o n  improved operation rules fo r  t h e  day-to-day 
operation of the water management w i t h i n  t h e  above g i v e n  
discharges will be implemented in order to obtain a s  good 
env i r amen ta l  c u n d i t i o n s  as possible. 

5 . 2  ~ e c h n i c a l  and Water Management Aspects 

5 . 2 . 1  Additional rernedial m e a s u r e s  

The following technical measures are considered under :bis 
scenar io :  

Teaporary vater Wanagcment Rcgi* 
1 n - t d -  9-7 unrki- G m i n  nf h i t a r i n g  3rd Wuter HanaUtmtnt f o r  ~ a b ~ i k o v o  



I n u n d a t i o n  a r e a  on t h e  l e f t  side 

* Construction of 7 fish passes connecting t h e  main 
Danube tu t h e  side branches. 

i Constructian a£ f i s h  passes w i t h i n  the inundation 
area. 

These £ i s h  passes can be constructed in three months and is 
e s t i m a t e d  to cost 0 . 5 4  mil1 ECU. 

Inundation a r e a  on t he  r i g h t  s ide  

In order to achieve sufficient flow velocitieç in t h e  
channels on the ~ u n g a r i a n  s i d e  it is estimated that t h e  
preçent 10 rn3/s have to be increased ta the same level as 
t h e  o n e p r e s e n t l y  existing on t h e  Slovakian side, i . e .  up 
tu 70 rn / s  with average values  in t h e  order of 50 rn3/s. 
Çuch discharges will most likgly r e s u l t  in su£ f iciently 
h i g h  flow velocities tu ensure removal of mud from a 
subçtantial part  of the r i v e r  bottom. 

F 

The supply of these up to  7 0  m 3 / s  can be achieved by f o u r  
technically alternative s o l u t i o n s :  

(a) C u n s t r u c t i o n  of a supply canal £rom the inundation 
weir to the first s ide  branch. T h i s  work c a n  be 
completed within three months and is estimated ta 
cost 2 . 4  mil1 ECU. In addition, the recons~ruction 
work on the spillway of the bypass weir is neccecary 
and is expected to be completed in May 1 9 9 4 .  

(b) Conçtruction of an undemater weir between RKM 1 8 4 3  
and 1847 .  Previously such a prcject ha6 already been 
deeigned. Implementation of a new project, including 
f u i l f i l r n e n t  of al1  legal procedures,  is expected tu 
be possible w i t h i n  a year and to cost  1.5 mil1 ECU. 

( c )  Using the supply canal and additianal construction of 
syphons between t h e  reservoir and the first side 
branch. T h e  syphons,  which need to have a to t a l  
capacity of about 50 m 3 / s ,  have to cross t h e  river. 
Taking intu account a length of 450 m and a 7 rn 
difference in level, a water pipe of 1 rn diameter 
enables transmission of 0.6 rn3/s. Hence about 80 
syphons are required for t r a n s r n i t t i n g  50 m 3 / 5 .  T h e  
best technical way of crossing t h e  Danube is p u t  the 
pipes in a trench below t h e  river bottom. T h e  c o s t  of 
t h e  syphon system is estimated tu be in t h e  order a£ 
5 miIl ECU. 

(d) Increase of t h s  c apac i ty  of t h e  supply canal  £rom 25 
m 3 / s  to 7 0  m 3 / s .  T h i s  can be implemented within s i x  
months  and is estimated to cost 5 mil1 E C U .  

From a technical and econ~mical point of view, the çimplest 
alternative is t h e  undemater  weir f b ) ,  T h i s  solutions also 
provides the bes t water management possibil ities a n d  the 
minimum r i s k  of damage during floods. From an 
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i rnp le rnenta t ion  point of v i e w  alternatives (a) and (d) can 
with more certainty be implemented w i t h i n  six months. 

In addition to the water supply  fish passes between the 
main Danube and the side branches s h o u l d  be constructed. 
These warks have not: b e e n  designed b u t  c a n  accurd inq  tu 
d e s i g n s  on the Slovakian side be estirnated ta cost 0.5 mil1 
ECU. 

Water manaaement reaime 

T h e  water management regirne w i l l  be characterized by t h e  
average annual discharge values shown i n  Table 5.1. 

T a b l e  5.1 Annuaf cverage discharge  v a l u e s  in Scenario 1. 
. . . .  

5 .3  possible T h e  Schedule for Implementation 

T h i s  scenario cari be implemented by May 1994, provided that 
f u l f  ilment of possibly neccessary legal procedures does not 
take mare than three rnonths.  

5 . 4  Impacts on Discharges, Water L e v e l s  and Flow ~elocities 

The impacts on discharges and water leveIs, as already 
rneasured are described in ref / 2 / ,  and shown in Table 5.1. 
They c a n  be characterized as follows: 

* The discharges in the Old Danube will in average be 
about 2 0 %  as compared to pre-dam condition. 

* The water levels in the upstream part of the Old 
Danube wiLl be reduced by 2-4 rn as compared tu pre- 
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dam conditions. 

The characteristic dynamics of water level and  
discharge fluctuations in t h e  Old Danube vil1 
c o n t i n u e  ta be significantly reduced a s  cornpared tu 
pre-dam c o n d i t i o n s .  This could be influenced by 
implementation of impraved operational r u l e s  fo r  day- 
to-day water management. 

Water l e v e l  variations on the Slovakian inundation 
area will Vary by 1.8 m at a dif£erence in water 
supply £rom t h e  intake canal  at Dobrohost £rom O to 
140 m / S .  

The d i f f e r e r i c ~  in w a t e r  levels between t h e  main river 
and the side branches will generally be so large that 
w a t e r  £lows £rom the main river to the side branches 
will only be possible under the flooding conditions 
expected ta occur 1-2 times per year. 

The s p l i t  of t h e  discharges can in a year w i t h  average 
discharge &e described hy the f i g u r e s  given i n  Table 5.1 

The flow velocities have been estimated to be as described 
in Table 5.2, From the t a b l e  it appears that the cross- 
sec t i ona l  velocities at minimum discharge in the main river 
are 0.6 - 0 . 8  m/s corresponding to veloci t ies  near t h e  
bottom of 0.4 - 0 . 5  m/s, 

5 . 5  Impacts on ~ r o s i o n / ~ e d h e n t a t i o n  

The impacts on eros ion  and sedimentation a s  already 
rneasured are described in ref / 2 / .  Due to lack of specific 
measurements there is some u n c e r t a i n t y  with regard tu t h e  
development over t h e  corning years. The  best estirnate is a s  
follows : 

* No major n e t  erosion and sedimentation in t h e  U l d  
Danube. During some events s e d i m e n t a t i o n  of f i n e  
material  w i l l  take place. This fine material may be 
washed away d u r i n g  flood events. 

* The r i v e r  bed in the main branches on t h e  Slovakian 
s ide  will c o n t i n u e  tu be sufficiently free £ r o m  mud, 
so that good infiltration conditions s x i s t .  

* The river bed in the main branches on the Hungarian 
side will become sufficiently free £rom mud, so that 
good infiltration conditions will exist. 

5 . 6  Impacts on SurfaceMater QuaLity 

The impacts on the surface water quality are expected to be 
insignificant. 
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Table 5.2 Estimated d i s c h a r g e  and f l o w  velocily V ~ I U ~ S  in t h e  
main r i v e r  and in the side branches  ünder Scenar io  1 ,  

~ocat i on  Oischarge character ist ic  D isc  erge Cross-sectionel 3 (rn /SI average ve loc i ty  
( m l s )  

! nain river, Rajk8 Minimum ZW 11.00 

. Average 0.m 

fypical annual maximum 3500 2.W 

Hain r iver ,  Dunaremete Minimum 200 0.77 

Average a 1.12 

Typical annval araximum 3500 2 .O0 

, Ceft side branch, main channtI Typrcel minimum 0 O 

TypicaI average 41 13.05 - 0.25 

Typical annual mximum 70 0.07 - 0.35 

Right sidc branch, main chenncl TypicaI minima O O 

Typicat average 10 0.05 - 0.09 - 
Typical annuat maxiaium 15 6.06 - 0.10 

tonncçtion bttuttn min river i f lou  frm inundation 365 dayrfytar 
and side branches area into min river 

FLOU fmn main rjvtr 5-10 days/year 
into a fcw r iver  srms 

Flow from main r iver  5-10 dayslyear 
into a l m i t  a l 1  r iver  
arms I 

5 . 7  Impacts on Grouad Water Reghe 

The estimated impacts on the ground water regime are: 

Ground water levels on the Slovakian t e r r i t o r y  w i l l  
be higher than or equal  to the pre-dam conditians. 

* Ground water levels on t h e  Hnngarian t e r r i t o r y  are 
expected to be n o t  lower than in t h e  pre-dam 
c o n d i t i o n s .  

t Reestablishing the dynamics of ground water level 
fluctuations will to large extent  be possible 
duwnstream the reservoir. 

5 , 8  Impacts on Ground Water Quality 

The impacts on the ground water quality are in general 
expected to be insigni£icant. However, some local c h a n g e s  
are expected in areas close to the reçervoir i n  certain 
parameters, such as to ta l  dissolved solids, n i t r a t e ,  etc 
due tu changes in flow pattern. These changes are not 
expected tu 1ead tu a worsening in t h e  grottnd w a t e r  
quality. 
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5 . 9  Impacts on Flora and Fauna 

The impacts on flora and f a u n a  as already observed are 
described in ref 2 However, if t h e  p r e s e n t  s i t u a t i o n  
c o n t i n u e s  for some years an increased ef fect will result 
w i t h  regard to changes in alluvial ecosystems a s  follows: 

* On t h e  Hunqarian i n u n d a t i o n  area t h e  reduc t ion  of 
deposition of fine material f n r t t r i e n t ç j )  by floods in 
t h e  alluvial forestç makes t h e i r  growing conditions 
worse. 

Un t h e  Sltovakian inundation ôrea the decrease of 
water level changes due tu flooding £ r o m  t h e  main 
r i v e r  c a n  be compensated fo r  management of discharge 
intake from the navigation canal at Dobruhost. The  
net effect  of t h i s  combination is not yet proven i n  
pratise . 

* On t h e  Slovakian i n u n d a t i o n  area t h e  reduction of 
dep-i t ion of fine material ( n u t r i e n t s !  ) by f loods 
w i l f  be counteracted by deposition of smaller 
concentrations originating fram a r t i f i c i a l  flooding 
by discharge frum t h e  n a v i g a t i o n  canal. The n e t  
effect of this combination is not yet  certain. 

* Reductiun of discharges in t h e  O l d  Danube  leads tu 
r e d u c t i o n  of the water body, t h e  fluw velocity and t u  
sedimentation of f i n e  material. This w i l l  cause t h e  
loss of species typical for s t reams ,  of rheophile 
organisms, especially of £ i s h  species spawning on 
grave1 ground. 

* The flow velocities in the main r iver  are not l a r g e  
enough to provide  adequate living conditions f o r  the 
species repuiring t h e  higher f low velocity, f o r  
example fish species iike Streber ( 0 . 6  mJs 7 c m  abuve 
ground) . 

5.10 Impacts on Agriculture and Forestry 

Due to the increase of ground water tables on both the 
Slovakian and H u n g a r i a n  t e r r i t o r y  an increase in t h e  
capillary water supply for  as well agricultural as f o r e s t r y  
areas can be expected. 

5.11 Impacts on E l e c t r i c i t y  Production 

In â year with average discharges  a s  outlined in Table 5 . 1  
t h e  electricity product ion can he estirnated ta abour 1 ,430  
GWh/year . 
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T h e  remedial m e a s u r e s  a lready implemented in addition ta 
Scenario O -are eçtimated tu cust as follows : 

F i s h  passes on the Hungarian flood p l a i n :  0 . 5 4  mil1 
ECU 

Water supply plus f i s - h  passes on the Hungarian flood 
plain: 2 . 0  mil1 ECU.  
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KERYR, bctober 14, 1991 

P, bomb is peeping 

P~ureçssor's opinion: God Save Çzigetküz 

Q. - Mr. professor,  you are not zfrâid? 
A - why should 1 be afrüid? Don't think tnat 1 am ~e o d y  

persan fo r  the constmctiun of the GJN Project - tbis  5s  cile 

decisive a n s w e r  of Dr. 1 5 t l ~ a  VzoSs, bydroloqist, 2 n o a t e d  

university professor.  

Q. - Z~erbocy knuws  two thiaçs a o u t  ycu C h a t  you are a 

encyclopaediz or' weter managenent c3 tzo legs znd t lhat  QU 

believe i n  the operation of the G / X  F'roject. 

A . -  1 am not led by p o l i r i c a l  interests, bur by Kater  mànagemenc. 
- 
L c m  mention one rec= t  a r p m e n t .  Those %ho a b s e r ~ e d  the Elood 

of A ~ g u s t  1991, were stmkm by tàe f zc t  tbz t  îhe measured wzrer 
levels at V i P r n ü  znd Sratislavz Uere 120  m Icwer thvl t h e  

w i u r u m  level 2 3  1954 flood, eV= iz Sudapest tbe level 3 2 s  by 

5 0  m lower than in 1965 f looà-  On t5e coatrzry, the wEter level 

at IIunzrnerete was of 30 cm n igbe r  t h a  the maximum levels 

measured in the 1954 flood, =e cime 3omb is ~eeglng! 

Tt m e a a s  thar the secticn of the D a n u b e  ne;r- Dunararireete bas been 

gatherinq ana gzthers che grat-el-sw-d a6 rhis procesç has beoz 

l c~own for hmdred years. 201th KArolyi has ~reàicted a i r e ~ d y  in 

1955 fumher raise of the Daaube river bottam and al numbers 

vhich he ~redicted becune unf or tmate ly  a reality . This rziise o E  - .  
bu t ram means 100 crn dur*g 25 yearz. I t  was useless Lu rzise 

protect ion dykes because the  danser of a flood at Dunamerete h s  

not: be lowering, but increzsiq. Ln the f ollcwing ten years, a 

lawer hackwacer of the Danube can cause a b i g  f lood catastrophe. 

A beadwater canai was compiet~u at Szigetküz trhich w i l l  protect 

Szigetkoz againçt flou&. Czechn-Çlouakia will never dismantle 

this headwater canal f o r  t h i s  reâson. If A u n g a r y  does not allow 

thac a part of the D a n u b e  water is drain& to +Ais canal in the 

event c E  a flood, thus, it: caa cause the break of the protection 
dyke because if qaaered suqenued load vil1 reach its peak 1 can 

say o d y  Cbd Save SzigetkOz- 



4- - This is the opinion of management lobby, isnOt f ~ ?  

A.. -1 w o u l d  say that this is the opinion of exper ts  - 
hydrologists. But this is aïs0 the opinion of the Commission of 

water m a n a g e m e n t  of the Huagzrian Academq. of Sciences, the . 

honorale  presldent of which is Emii Mosonyi, professor of 

Karlsruhe 'who can be considered at l a s C  the father of the G / N  

Project .  The Rungarian Acaüe- has never asked f o r  the opinion 

of this Commission, evea if i t s  coqetence is indisputable, The 

~ungarian press rejects regularly our opinions, 1 am curious, 

*y? Lt is not b-oci  t ha t  the government c o d s s i o n e r  GyÜrgy 

Sd-o~di K î s s  has chosen rhe universitles =d persons which 

partici~ated in the a6vertisrnenent f o r  dismantlirig the coffer dam 

in Nagymaros. mus, the professor G a a r  ICarZdi =rom the Milwaukee 

University, who is geoerally h u m  thzt he is t h e  only research 

engineer w h o  got a na t iona l  Euffman pr ize  for  research w o r k  

on hydroelectric p o w e r  plants, was a l s o  asked f o r  his opinion. 

He explains in his a n s w e r  that  the American experts w h o  are 

specialists in these issues, ccnsider the suspension of work for 

a wrorrg decision. Xe wrate also Lhat the moderare financial means 

should be used for  reductîon cf pollution of àtmosphere abci f o r  

construction of wastewater trectment plants. Re mentions zlso 

tha t  the campaign against atmosphere pollution "would be toa 

expensive, but it would bririg cnly a moderate political resdc ,  

therefore ît is highLy probable  th.^ in your programne of 

environmeat pro~ection,  the campaign zgainst po l lu t ion  of 

atmosphere does not belong to the particular tasks . 

In che opinion of G&or X a r S d i ,  -the Hungariarrs shottld be asked 

for their opinion and it would be necessazy tu explain the 

a r q f f m a t s  of huth sides to the H u n g a r i a n  nation, He writes in his 
letter that he is rather disappointed t h a t  the decision of the 

GIN Project had originally political causes. In his opinion, 

these interests played greater role by the suspension of work 
when the ecanomic, ~ecbniciL and @colagical reasons w e r e  noE 

taken in to  account. 

Q. - Doctor VggSs, how do yau see the future of water? 

A. - He thin3r tliat Czschoslovakia salves the issue of waterwurk 
fo r  îts benef i t -  Ln the event of the completion, Hungary w a u l d  
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get 50% of produced electrical energy and it would be possible 
tu use thgs gain for  canstruction of ecological structures, as 

well as for  the wastewater treatmmt plants- Even maintenance 
work c u d d  be performed fur the protection of envirament. B u t  

the most important reason is g e n e d l y  h o w n  chat the only 
obstacle of intercontinental navigation way Danube-Rhine-Main is 

a low ÿrater level in the upper section of the D a u b e  w h i c h  

cannot be used without bachater. The time of provisional 

solutions is over. 
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Further details on the sub-variants of Varianis "C*' and "D" 





Vririniit "C" - 3 siib-variants: 

Srrh-variant "CI" assurnet1 rrguiation rntrasures in thc oId ch;inntl 

and wattrr strpply intu tIir oIci c.ha11nt.1 ;ind bruncil sysreri? i t i  

accordance witli tlie 1977 Trr;ity (50 in2/s). 

Sub-variant "C2" assr~mcd constructiurr uf srrbrnerged w i r s  in the 

rivrrhrd and a perinirnrnr dischiirge of 350 in3/s of wetrr  inhi tlir 

olcl channeI. 

Siih-variant "C3" :issuiiiect w:iter siiplilp iiito t tic rild Dnniihti 

chnnnel and hranch systern accctrclii~g tn variant C7, huf i f  er-ivis:rzed 

t ka t  the  srrhriiergcd weirs in tlit: riverbecl wr>t~lci cunsist uf rnrivable 

strrrc-t tires. 

Sr~h-variant "D.a. 1." envisr-iged impciundiiitint :kt Drrn:ikiIiti weir trp 

t r i  I29.00 in. srrppiy o f  t h e  uIcl Danr~be cbnnnrsl witI~c>rrt pciwer 

iitilisution ancl water regiilntion ineasures within t ht: br;inCh system. 

Sr~h-variant "D.cr.2." was identic31 to sub-variarrt D.2i.I. aiti~ouyli 

we ter supply into t lie old ciiannel wotild amount tt> 350 iii3/s? ;ind st 

the Dunakiliti wejr ptxver production would itccur. Measures in flie 

hranch systeln woiild he identica l with those in sub-variant "D.a. 1 ." 
;incl siibinerged weirs ~vuiild lx consti-iicted in the uld Danube  

cIr;~niiel. 

(iii-iv) Strl-r-vnri:ints "D. h. J ." and "D.13.2." :tssurrrecl irr-11-lorrnclrnrnt irt 

Dunakiliti wcir uyi to 13 1.10 111 brtt were othrnvise identical to suh- 

variants "D.a.1.". or "D.a.2.". 

S~~l>-v;iri:inî "D.L-. 1 ." ct~~~>isfeti  [ j l  c ~ ~ ~ ~ s f r . ~ ~ ~ t i ~ ~ ~ ~  of ;III i n I~ t  C:III;I! ;110i1g 

the ieft-sicit: clyke t i f  tlit. rtser v i i r  rn tIiv srct i r~n rkrri 1342- 1858 : r i id  

its cunriectiiin to ;i IILIY weir at Ruscivct: (rkin 1836.1~) witli ail 

iinp~undment 130.1Ytl inl and power production at Gabcikrivci. 

Wit r r  slipply iiito the old Danube çiiannrl would be 50 m3is, and 

re~ueciial rnrirsurcs in  t lit: 1ir;irich systerir tvottld be reaIised. 



Sub-variant "D.c.2." envisaged water suppIy inta the oId çhannel 

aiiiounting to 350 n$/s, puwiir 1>roductiun at il weir ilt RUS~VCL. ,  
witli wiiter regulatirin in the brnnch systtim and construction of 

stibmerged weirs in tlit: oId riverbed. 



Annex 36 

List of Studies, Research Tasks and Experts' Accounts elaborated for putting the 

hydroelectric power project GaEikovo into operation by means of the Temporary Solution, 
Variant "CH, 1991-1993 





LIST OF STüDIES, RESEARCH TASKS AND EXPERTS ' S ACCOUNTS ELABORATED 
FOR PUTTING THE HYDROELECTRIC POWER PROJECT G A B ~ ~ K O V O  INTO 
OPERATION BY MEANS OF THE TEMPORARY SOLUTION - VARIANT C - OVER 

THE YEARS 1991 - 1 9 9 3  

II "The Danube - proposal of manipulacion w i t h i n  the branch 
syslems " 
Water Research InstiLute, /VblH/,  Bratislava, Szologay J., March 
1990 
The aim of the task was elaboration of the proposa1 of 
manipulation on respective barriers at: m a x i m u m  water saving. The 
water is supplied into the branch system through the intake 
s t r u c t u r e  in the  connecring dyke. Based on the computations of 
variouç alternatives t h e  basic discharge Q = 2 8 , 2  m3 . s - I  was 
recommended, and the flood discharge Qz = 140 rn3. s-1. The data 
w e r e  used for processing of execution designs and of the  proposal 
of manipulation within the branch system. 

2/"Study of the discharge and water level regime of t h e  left-side 
Danube branch syscem on a physical rnodel, rkrn 1820-1840" 
V ~ V H ,  Bratislava, Çlota R . ,  Sikora A . ,  October 1992 
The project of left-side branch system irrigation in rkrn 1820- 
1840 by means of t h e  intake s t ructure  in t h e  connecting dyke of 
t h e  reservoir was studied on a physical model in t h e  s c a l e  
1 / 2 5 0 / 5 0 .  The physical model was developed on the basis of t h e  
request of the Slovak Environmental Commission in March 1992. The 
functioning of the proposed branch system solution was verified 
on the physical model. 

3 /  "Data for elaboration of t h e  operating r e p l a t i o n s  fo r  the 
provisional solution of t h e  Hydroelectric power projec t  
GabEikovotl /GabEikovo Project / .  
V ~ J H ,  Bratislava, Lindtner 3 . '  ~ o ~ E 6 1  R., Soltész A . ,  1993 
The report deals vith t h e  assessrnent of the w a t e r  level regime 
of groundwaters within the Danube flood pla in ,  considering tuo 
feasihilities of its regulatiun: 
- variant, assurning cascade-like arrangement of the uld  Danube 
bed by rrteans of constructions of barriers, 
- variant assuming supplying of groundwaters by means of the 
branch system. 
The r e s u l t s  proved, that when 500  m3 .s-1 discharge in t h e  o l d  
Danube bed w i l l  be provided, and the branch system will be 
supplied by 2 8 , 2  m3.s-1, no separation of the  groundwater from 
the cover layers w i l l  occur and t he  groundwater level within the 
flood plain w i l l  be ensured at t he  same fevei, as at t h e  
discharge of 1300 m3.s-I in the old Danube chaanel, withou~ 
supplying of the branch system. The results were used for drawing 
up t h e  provisional working regulat ions.  



4 j t i D a t a  for drawing up the operating regulations for the  
temporary solution of the GabEikovu ~roject , for discharge and 
water leveL regime in the left-side Danube branch system in the 
rkrn 1805 - 1842. 
V I ~ H ,  Bratislava, Sumbal J., ~rezinova E., Lahoda R . ,  ~ o ~ o i s k a  
J., March 1992 
As continuation of the  works on a physical mode1 calculations 
were executed on a mathematical model, which, in addition tu 
problems of water supplying to the branch systern through the 
intake s t ruc ture  dealt also with following: 
- potential rnaintaining of the admissible water level regime 
within the  branch system through increasing of the constant 
discharge in t h e  o ld  Danube channel, 
- irrigation wave into the old Danube channel. 
The model study proved expîicitly, that the designed system is 
well functioning and creates for the ecology of the inland delta 
more favourable conditioiis than existed before the Danube Stream 
transposition. The resultç were used for the reaf ization of works 
wi rh in  t h e  branch systern and f u r  drawing up the  provisional 
working regulations. 

5 /  "GabEikovo-Nagymaros P r o j e c t ,  t r a i n i n g  in the old Danube 
channel ,  Study of regulation structures", 
W?$H, Bratislava, Capekava Z., Çzolgay 5 .  March 1991. 
The study w a ç  worked out on the basis of a new approach w i t h  
regard to ecology in solving the problems of the  old Danube 
channel. Water-level courses for two eco-discharges have been 
computed, namely 350 m3.s-1 and 1300 m3.s-1, under assumption 
that 5 barriers in the old Danube bed will be constmcted.  The 
r e s u l t s  revealed, that significant gradient  differences occurred 
at the  barriers u i t h  regard tu groundwater flow under those 
s t r u c t u r e s ,  therefore a modif ied solution was designed, 7+1 
barr ie rs  i n  the  concerned Danube area. The deçigned solution 
affords environmentally m o r e  favourable conditions for the 
reclarnation of the old Danube bed section, as well as of t h e  
riparian zone, than t h e  solution, planned in the J C P .  It will be 
used fo r  elaboration of f u r t h e r  stages of p r o j e c t  documentation. 

6 /  Project of anlierosion and landscape forming measures on the 
te r r i tury ,  affected by the operation of the  GabEikovo Pruject by 
temporas. solution, 
Forest Reseaxch Inçtitute, Zvulen, Valtini, October 1992 
Analysis of the wind erosion within the  concerned territory 
/ t o t a l  area about 27 200 ha/, as well as anti-erosion measures 
and issues of ecological stability of the  territory. Potential 
increasing of ecological stability by means of landscapiriq, i.e. 
developing of gxass cuver and planting of anti-eroçion plants and 
trees. Results have been used for the  realization of works wi th in  
the branch system and for landscaping of the  concerned ter r i tory .  



71  Water management-ecological conceptual solution uf  t he  old 
Danube channel as well as of the branch çystern, 
kfrW, ~ratisiava, Szolgay J., Holubova K., fapekova V. June, 
1991. 
The study has been workcd o u t  on the basis of a new approach to 
the solution of t h e  o l d  Danube channel and of t h e  branch system. 
Within the  scope of t h e  study following was investigated: 
- the extent, in which ecological, or other demands may be 

implemented, connected with t h e  existence and development , 

conditions of the  old Danube channef and of the branch system, 
and how it may be executed, 

- alternative conceptual modificaLions w e r e  designed for changing 
hydrologie, hydraulic and morphologie parameters of t h e  o ld  
channel and f o r  staxting autoregulation water regime, and 
consequently also of t h e  branch system, 

- a system of regulable regime within the old channel was 
established, realized by means of a weir, or weirs, and in the 
branch system by means of a combined system- of sluices and 
sol id  spillways. 

Results were used for drawing up f u r t h e r  p r o j e c t  documentation. 

8 /  ~ r r a l y s i s  of the hitherto rnorphological development of the old 
Danube channel and prognosis of changes due to long-term 
operation of t h e  GabELkovo Project , 
W H  Bratislava, ÇtanEikovS A . ,  BaCik M. J u n e  1991 
B o  basic issues have been dealt with: 
- analysis of the hitherto developrnent of the old river bed, 
- prognosis of t h e  progressing development of t h e  old river bed, 

as influenced by the GabEikovo Projecr operation 
Research results were used fo r  f u r t h e r  t a sks ,  deafing with t h e  
issues of t h e  old river bed, which is one of the main f ac to r s ,  
influencing the e f f ec t  of the GabEikovo Project on t h e  
environment. 

9 /  Design and hydraulic research of weirs i n  t h e  old Danube 
channel, WhH,  Bratislava, Kornora J., June 1991. 
The aim of the  task was tu revise the solution, taking into 
account ecolcgical and vater resources development aspects and 
t h e  decreasing ar minimum of unfavourabie impacts of the 
construction of the GabEikovo Project on t he  environment. The 
resulting design includes construction on the environment. The 
resulting design includes construction of two weirs in the cld 
channel situated in rkm 1828 and 1817,9, and construction of 
barriers within the branch system. 
By means of this design following will be achieved: 
- stabilization of the  groundwater levels regime 
- safe passing of flood discharges 
- ensuring of navigation conditions in case of f a i l u r e  and fall- 

o u t  of the  GabEikovo hydroelectric power plant 
- providinq of conditions fo r  substitute cavigation in t h e  old 

Danube channel. 
The d~signed weirs have the  solid p a r t ,  which will be overflown 
o n l y  during flood discharges, and rhe gated par t ,  making possible 
water fevel regulation within the retentions. Research results 
have been used for elaboration of f u r t h e r  stages of t h e  project 
documentation. 



IO/ ~etermination of the  Water level courses within ch@ old 
~ a n u b e  channel, considering t h e  distribution of the effect of the 
branch systems. 
, Bratislava, BaEik M., LukAE M., Szolgay J., ~ o ~ a ï s k a  J. 
June, 1991- 
The task was solved within t h e  scope of requirernents f o r  
minimalization of unfavourable effects of the construction of 
the GabEikovo Project  on ~ h e  environment. The task presents water 
level courses in the old channel aL discharges Q 500  m3/s, 1000 
m3/s,  and 1500 m 3 / s ,  water level  courses  in the o l d  Danube 
Channel at various discharges distribution between the old Danube 
~hannei and the Hydroelectric power plant GabClkovo, and water 
level courses  at flood events. 
The water level courses computation was executed fur t vo  basic 
situations: 
- the old river channel is i n  original state, wichout any 
hydraulic modifications or interventions 
- there are t w o  bottum sills in the old channel  ,according tu the 
~ungarian documentation in the JCP. 
Computation results have been applied in working out t h e  project 
documentation. 

il/ Model study of transversal structures in the old Danube bed, 
Vf&H, Bratislava, Sikora A. June 1991 
AS t o  provide stabilization of t h e  groundwater regime of the 
~ a n u b e  Island, protection of floodplain forest ecosystems on the 
left -side branch sys Lem, and preservat ion of ecologic condit ions 
in the area of the old Danube channel, it is of roprnost 
importance tu increase the  water levels in the old river channel, 
i.e. higher than at the s a n i t a r y  discharge Q 50  m 3 / s  according 
tu tlhe design of the J C P .  It iç required tu construct in the old 
Danube channel /length 41 km frcm the Danube damming up at 
Cuiiovo, downsrrearn tu PaIkoviEovo/ transversal s t r u c t u r e s  - 
barriers, which w i l l  ensure t h i s  requirement . 
The aim of t h i s  research t a s k  was construction of ba r r i e r s  made 
of rock-fill, at the water level regime over the bar r i e r s  
corresponding to t he  constant discharge in t h e  old channel of Q 
350 m3/s, occasional f lushing discharge Q 1300 m3/s, and to flood 
discharges higher than Q 1300 rn3/s. 
The research results have been used for the preparation of the 
pro j e c t  documentation. 

1 2 J  Tesring the  feasibility tu correct groundwater level f o r  
furest ecosystems on the  lef t-side of the headwater canal on t h e  
Danube Island by means of manipulation on daming rrp s t ruc tu res  
of seepage canals. 
Water-Engineering Construction, State Enterprise,  Sept. 1991' 
The a i m  of the  task was to t e s t  the impact of t h e  GabEikovo 
Pro jec t  on forest ecosystems, occurring on the left-side of the 
bypass canal on an area of about 6 3 3  ha, and simultaneously to 
verify the effects of the manipularion of existing hydraulic 
equipment of the seepage canal on t hose  f o r e s t  growths. The 
results were applied for processing t h e  p ro jec t  documentarion of 
afforestation works and f o r  drawing trp the  wurking regulation of 
the hydroelectric p o w e r  p r u j e c t  and its s t r u c t u r e s .  



13/ Assessrnent of t h e  effect of passing biological discharges on 
the energetic utilization of t h e  hydroelectric power p r o j e c t  
GabEikovo, ~ydroenergia, Bratislava, IndGgek J., October 1992 
The research task assessed t h e  effect  of various values of 
biulogical discharges on the hydroelectric power p l a n t s  
Gabfikovo, eufiovo, Mugofi, ~obrohoSE and SVII. Resu l l s  of various 
variant solutions enable tu cornpute decreasing of electric power 
and energetic outputs at various combinations of discharges. 

14/ Socio-economical prognosis of the  impact of the hydroelectric 
power project GabCikovo on the  adjacent territory. 
Geographic Institute ÇAV, Bratislava, Manot S . ,  February 1991 
The work consists of t w o  parts: 
1. physical-geographical characteristics of the  h i n t e r l a n d  of 

the GabEikovo P r o j e c t  has been dealt with, 
2 .  socio-economic system in the hinterland of GabCikovo Pro jec t .  
On the basis of evaluation of those t w o  stages the  proper  
prognosis of the  impact of t h e  GabCikovo Pro jec t  on t he  s o c i o -  
economic development of t h e  adjacent t e r r i t o r y  has been  
prucessed. 

15/ Considering the f e a s i b i l i t i e s  to provide navigation 
conditions in t h e  Danube in case of the failure in t h e  
hydroelectric power plant Gabcikovo, VhTE-I, Bratislava, Sumbal J. 
June 1991 
The conclusions of t h e  research task were applied for 
manipulation and were incorporated into t h e  provisional aperar i n q  
regulations of the Gabcikovo Project .  

16/ Unsteady ffow through the hydroelectric power p r o j e c t  
GabEikovo under provisional solution on t h e  Slovak t e r r i t o r y ,  
WH, Bratislava, Sumbal J. March 1993 
Conclusions of the  research t a s k  have been incorporated into t h e  
F i r s t  updating of the  provisional operating regulations, 

17/ CornpuLation of velocities in the i n l e t  f u n n e l  at abrspr 
increases of the  Danube discharge during the  construction, 
WH, Bratislava, Sumbal 3. March 1992 
Computation of discharges of average cross-sectional velocities 
with in  the inlet funne l  of the  headwater canal in case of sudden 
discharge increase in the Danube over a certain stage of 
construction, Applied f o r  operarion and construction. 

18/ Assessment of speed in the tapering parts of the reservoir 
according to the  Variant C. 
W h H ,  Bratislava, ~ o p d s k a ,  March 1992 
The aim of the  taçk  was to specify t h e  water levels and ! 

velacities in t h e  narrowing parts of the  reservoir in varIous . I 
stages of construction, and thus ta salve the issues of the  
determination of t h e  cr i t ical  grain-size in those parts of :3e I 
reservoir, which are tapered as compared-with other parts, i.e. I 
t h e  velocities are higher, Consequently the fortification uas 
designed. Applied as information for the projec t .  i 



19/ .cooperation in the  construction-technolugical large-scale 
experiment of the  Danube damming up in rkm 1851,750 and in its 
estimation, 
m ~ ,  ~ratislava, Sumbal J., Hrazdilek 1. September 1992 
Design of the  process of damming up, considering the  r e su l t s  of 
al1 research works and of the  large-scale experiment. Applied for 
t h e  p r o j e t  and working process. 

20 /  Specification w i t h  mare precision of the construction d u r i n g  
damming up of t h e  Danube channel. 
W ~ H ,  Bratislava, Dumbal J., Hrazdilek 1. April 1992 
The construction process of the  Danube channel damming up has 
been verified by means of a hydraulic mode1 study, /rkm 
1851,750/, taking into account the  practical feasibilities of t h e  
contractor. Applied f o r  the pro j ect  . 

SI/ Investigation of L h e  chute stability, situated in t h e  left- 
side cut-off below the weir in rkm 1851,750 
*, ~ratislava, Kornora J., ~ o p o i s k ~ ,  1 9 9 2  
The study was aimed at the providing of t h e  stability of a 
boulder chute. Applied for  the project. 

22/  Solution of filtration stability of the reservoir s t r u c t u r e s  
in s p a t i a l  conditions 
KALVPEX, Hglek ,  June 1992 
Estimation of the filtra~ion stability of t h e  righ-side dyke and 
design of horizontal and vertical sealing elements. Applied f o r  
the  pro jec t .  

2 3 /  Possibilîtieç of more ecanornic consrruction of the  s t r u c t u r e s  
- A study. Volanski, January 1492 
Estimation of the more econornic construction of the  w i e r  
structurs, of the hydroelectric power plant, and navigation lock. 
Applied f o r  the p r o j e c t .  

2 4 J  Exploitation and storage of sediments f rom the HruSov 
reçervoir under temporary solution - a study. 
The Danube River Office, State  EnLerprise, Minarik, FaZiang, May, 
1992 
Design of the solution of the exploitation, transport and 
defining s i t e s  for storage of extracted sediments. Applsed f o r  
operation. 

2 5 J  Model study of the Danube channel damming up at the variant 
solution of ramps from the  river banks. a, Bratislava, Sumbal J., Hrazdilek 1. July 1992 
~nvesti~ation of the possiblity to organize Che process of t h e  
Danube damming up - tapering of t h e  channel profile by 
construction of groynes on both sides, Applied for the project-. 



261' Unsteady f low in the hydroelectric pune-r pro ject at temporiry 
solution. W h ,  Bratislava, Sumal, J. Klufovsks, July 1952 
Solution of the impact of emergency failure of the hydroelectric 
power p l a n t  GabEikovo on the  navigation under temporary solution 
on the Slovak t e r r i to ry .  ~pplied fo r  operation. 

27 /  Mode1 study of the  area close to the stilling basin in t h e  
right-side flood plain 
VkW, Bratislava, KaliS, Hrazdilek, Olmer, 1993 
Estimation of t h e  çtilling basin - boulder c h u t e .  Applied for the 
project .  

28 /  Study of the  ice regime düring operation of the  1st çtaqe of 
the temporary solution 
Hydroconsul t Trenein,  UhlSr , February 1993 
Estimation of problems occuring during the w i n t e r  regime in 
January 1993. Applied fo r  operation. 

2 9 /  In t ake  structure into the Mosoni branch,  variant with i d l e  
outlets 
Vb?H, Bratislava, PavelESk, Slota ,  September 1991. 
The hydraulic problern of the intake s t r u c t u r e  into the Mosoni 
Danube branch has been solved in t w o  stages: 
1. hydraul ic  cornputations J w e i r  capacity, scour in the  area close 
tu the  stilling basin, stilling basin/ 
II. mode1 study, testing the function of the structure, 

301  Hydraulic investigation of the  reservoir and functional 
structures, V f M l ,  Bratislava, Kalis, O l m e r ,  January 1993 
Testing the designed solution and its modification, so that its 
function would be ensured during the construction of a new la rge  
weir. Applied for the project .  

3 r J  Hydraulic çtudy of the resturation of the area close to the 
stilling basin in the right-side flood plain after the  flood 
event in November 1992. 
W ~ H ,  Bratislava, KaiiE, ~o~oïçki, Olmer, April, 1993 
Investigation of the  restoration of the weir structure within the 
flood plain - protection of the  area close to the stilling basin 
/chute/. Applied for the supplement Lo the pro jec t ,  and 
operation. 

3 2 J  Sedimentation of t h e  reservoir with bedload and suspended 
" * "  load. VhH, Bratislava, BaEik, Kalig . Klucovsk5, K v G t c i i ,  

~ o ~ o ï s k ~ ,  December 1991, 
The interception effect of the modified retention reservoir 
[variant C/ has been studied. Applied for operation and 
maintenace of' the  reservoir. 



3 3 /  Water level course  in the ares affected by the  GabEikovo 
Project ,  m, Bratislava, Topolska, Batik, December 1991 
Reçearch results aimed at the  determination of water Ievel 
course-discharge within the  reservoir and in the headwater canal 
of the GabCikovo Project - temporary solution, 1st and IInd stage 
of construction 
Vtfvll, Bratislava, Komora J. December 1991 
Solution of hydraulic problems by means of a three-dimensional 
model. Applied for the  project .  

3 4 /  ~ydraulic investigation of the overflow dyke 
vhx,  ~ratislava, ~ r a z d i l e k ,  December 1991 
~y means of measurements on sectianal mode1 of the  overflow w e i r  
capacitance curves  of the  spillway f o r  3 alternatives w e r e  
identified, as well as coefficients of overfall and flooding, the 
stillinq basin efficiency was vexified, and pussibilities of 
scour formation behind the  s t r u c t u r e s  considered. 
Data were applied in the project .  

35/ Hydraulic investigation of the  intake structures into t h e  
Masoni branch, 
WH, Bratislava, PavelESk, Slota, September 1991. 
The report dealt with t h e  hydraulic problem of the  solution of 
the intake s t r u c t u r e  into the Mosoni branch: 
a/  computation of water overfall over a l o w  weir, çcuur extent 
in the  area close tu the scilling basin, design of the stilling 
baçin 
bJ verification of the  weir capacity on a three-dimensional 
model, determination of the consumption curve of the  railrace 
canal, hotrom defurmation assesment in the area close to stilling 
baçin-design of meaçuxees for bottom stabilization. The work w a s  
used in the project . 

3 6 /  Hydraulic investigation of the  w e i r  realized within t h e  1st 
stage of construction 
V ~ ~ V H ,  Bratislava, Komora 3 .  1991 
Hydraulic problems of the weir on the  bypass have been dealt 
with. Modifications of t he  stilling basin and rough chute have 
been çoived on a mode1 in hydraulic f l t r m e .  Applied in the 
project .  

37J  Hydraulic study of the Danbue channel damming up 
VhR,  Sumbal J., Majzun, Ocrober, 1991 
verification and more precise specification of construction 
processes, recomrnended in this task by t h e  hydraulic model study . 
Application in the  project and large-scale experiment. 

3 8 /  Winter regime - provisional solution 
V h I ,  S i k o r a . A . ,  ~rezinova, December 1991 
Design of the  winter regim-e and adaptation on the s t ruc ture  
navigation cnnette, Applied for  operation and project. 



3 9 /  Mode1 study of t h e  weir i n  t h e  right-side flood plain with 
vacuum construction. 
v@W, Bratislva, ~ r a z d i l e k ,  1991 
The work deals with hydraulic data on t h e  sectional mudel. 
~pplied fo r  the p r 0 j . e ~ ~ .  

40/ E f f e c t  of guiding structures i n  Ehe lower p a r t  of the HruSov 
reservoir on stream flow and sedimentation. 
V6VH, Bratislava, Kali5, ~l t iEovsk5 ,  March 1992 
The effect of both guiding structures, constructed in t h e  
reservoir, was investigated. Applied for  t h e  project. 

4 1 J  Determination of water level  and of veluciLies i n  var ious  
stages of construction 
*H, Bratislava, Sumal  J., March 1992 
Cornputation of water level differences at t he  right-side dyke of 
t h e  reservoir of the  temporary solution, in t h e  section of t h e  
Danube channel damming u p  to the connection to the reservoir dyke 
fo r  respective construction stages. 
Application: data for 
a/  operation of the hydroelectric power project during the 
construction of t h e  temporary solution 
b/ construction process 

4 2 /  Hydraufic study of t h e  weir and of the hydroelectric power 
plant, situated in the right-side cut-off in rkm 1851,750, on a 
sectional model. 
V ~ H ,  Bratislava, K o m o r a  J. ~opoïska, May 1992 
The work deals with more precision the design of the w e i r  and of 
the hydroelectric plant from the hydraulic point of v i e w .  
Applied f o r  t h e  p r o j e c t .  

4 3 J  Report from the çupplementing study on the mode1 - effect of 
the construction of the 1st cut-off in stages Jrkm 1851,750/ on 
t h e  development of bottum deformation. 
m, Bratislava, Komora J., ~opoiakp, Septenber 1992 
Experim~ntal study on reduced mode1 in the  scale M 1:70 of the 
development of the boulder  c h u t e  in stages, and i t s  effect on 
cut-off bottom deformation. Applied f o r  the construction of the 
boulder chute and of the bypass. 

44/ Hydraulic investigation of t h e  navigation lock on the w e i r  
I 6 V H ,  Bratislava, Krzmarik, February 1992 

! 
Testing of navigation lock hydraulic parameters and determination 
of the  lock gates manipulation during filling and ernptying of the 
navigation lock on the model. Applied for t h e  project and 
operation. 

I 

45/ Estimation of variant solu~ions of the  hydroelectrîc power I 

project  on the Danube 
WT, HSlek V. September 1991 

l 

Cornparison of designed alternatives of the technical solution of I 



the GabEikovo Project. As m o s t  favourable is consîdered the 
original alternative, designed in the JCP. 

4 6 /  Exploitation of gravelsand from t h e  HruSov reservoir during 
t h e  operation of the GabCikovo Project at temporary solution - 
proposa1 of infiltration pitç for t h e  material. 
&, HZlek V. November 1992 - 

The necessity of gravel-sand exploitation due tu reservoir 
sedimenatation and colmatage. Localities were proposed for 
storage of regvlated gravel-sand extraction £rom the reservoir 
with the aim to increase infiltration int0 existing water 
resources.  

47/ Prognosiç of groundwater Ievels of the  Danube Island with 
regard to the colmatage of the  ~ r u k o v  reservoir bottom when 
GabEikovo Project will be in operation. 
W h ,  HSlek V., Suly, 1992 
The task dealt with the prognosis of groundwater levels w i t h  
regard to the  reservoir colmatage at alternative B. On t h e  basis 
of forecasted stages of colmatage, for increasing of t h e  
supplying reservoir capacity with regard tu existing water 
resources it is suggesced tu realize regulated extraction of 
gravel-sands in the reservoir. 

48/ Arrangements in t h e  Hrugov reservoir with respect to f Low 
within the reservoir and to groundwater flow 
WH, ~ratislava, Lindtner and al., 1992 
The effect of arrangements within the Hruzov reservoir on f l o w i n g  
and sedimentation in the reservoir and on groundwalerç i n  the 
adjacent area has been estimated. Obtained r e s u l t s  were 
incorporated for  the project  of guidinq s t r u c t u r e s  in che 
reservoir . 

4 9 /  Data for drawing up operating regulations f o r  t h e  ternporary 
solution of GabEikovo Project, 
V@lR Bratislava, Lindtner,  1992 
Submitted hydranlic data w e r e  used for drawing up the provisior.al 
operating regulations. 

5 0 /  Study aimed at the  solution of sediment storage frorn the 
HniSov reservoir at-temporary solution on the territory of ISFR 
m, Bratislava, ~lGEovsk6, April, 1992 
The storage of sediments, expfoited from the  HruSov reservoi r has 
heen designed. The study is a hasis for operation. 

51/ ~ydroelectric power p r o j  e c t  GabEikovo on the Czechoslo.:ak 
territory 
VlfVX, ~ratislava, Brachtl  1. KaliS, November 1989 
The task dealt with the w a t e r  level regime during flood 
discharges, winter operation regime, hydraulic conditions w i t h i n  
t h e  navigable way, and conditions of flood discharges passing in 



the right-side flood p l a i n  downstrearn of t h e  weir. Results were 
applied f o r  the project  and operation of water schernes. 

5 2 /  Çtudy of assumed water treatment af ter  filling the H ~ U Z O V  
reservoir 
Bratislava, HYDROCONSULT, gtibran~, July, 1992 
Measures designed for the protection of water resources. 
Protection by sealing, hydraulic, sorbtion and oxidation screens 
was proposed, as well as technical measures. Applied for the 
pro j  e c t  . 

5 3 1  Cornplex study of w a t e r  resources protection in Rusovce, 
Kalinkovo and Samurin 
W ~ H ,  Bratislava, Holubec and al. May 1992 
Measures, aimed a t  prolongation of the  route and time of water 
retention in t h e  underground are proposed, as well as methods of 
testing these measures. D a t a  for the p r o j e c t .  

5 4 /  Results and interpretation of mudel solutions f o r  t h e  study 
of foundation of the hydroelectric power plant, PLK and weir a t  
Culïovo 
GEOHYCO Bratislava, May 1993 
The task presents the identified tables of values of situation 
velocities and gradients within the network of p o i n t s  in t h e  
subsoil of s t r u c t u r e s  and their close vicinity, in the s t a g e  
under construction and a f t e r  the canstruction of the structure.  

5 5 /  Prognosis of groundwater levels on the Danube I s l a n d  u n d e r  
GabEikovo Pro jec t  operation according t o  the v a r i a n t  C.  
The t a sk  has dealt w i t h  the prognosis of groundwater levels on 
t h e  Danube Island in the course of the  realization of the variant 
C .  Çubseguently arrangements in the reservoir were recommended. 

56/ Technical solutions of t h e  reservoir on the Slovak territory, 
study of the technical solution of the protection af t h e  
construction pit and of the  bottorn sealing f o r  foundation of 
structures. 
VyskoE, A p r i l ,  1993 
The protection of t he  commun construction p i c  f o r  realization of 
t h e  structures of the IInd stage - hydroelecrric power p l a n t ,  
weir and PK has been solved in the study under given and more 
precise conditions. The sludy will be used for project 
preparat ion.  

S7/ Technical solution of the  resemoir on the Slovak territory - 
study of the  technical solution of the weir and auxiliary 
navigation Iock 
VyskoE, March, 1993 
The study deals with the  foundation of the  weir and auxiliary 
navigation lock under newly specif ied hydraulic condir i o n s .  
Applied fox the p r o j e c ~ .  



5 8 1  D a t a  for the draft of principles for operating regulations 
of t h e  s t ructures  in the  left-side and right-side bypass, rkm 
1851,750 
WH, Bratislava, Komcra J., ~ o p o i s k ~ ,  November 1992 
The conception of simplified weir solution on the bypass with a 
chute, aimed at more speedy execution of works. 
The task iç applied for t he  supplement of the  project. 

59J  The flow conditions in t h e  Hrugov reservoir as influenced by 
the  regulation arrangements. 
V ï h ,  ~ratislava, K a l i ? ,  KliiEovskS, May 1992 
Assessrnent of the interception effect  of Ihe reservoir on 
transported suspended load, design of regulation arrangements, 
and division of the discharges between PK and the  old channel. 
Applied as basis for the project and operation. 

601 Alternative solution of the utilization of the  System of 
hydroelectric power projects GabEikovo-Nagymaros /GabEikovo- 
Nagymaros Pro jec t /  
HYCO, November, 1990 
The study dealt w i t h  t h e  solution of 7 alrernative technical 
nrilizatiuns of the  ~abEikovo-Nagymaros Project /namely A - F J .  
It w a s  used for decision making on f u r t h e r  construction prucess 
of G/N Project .  

61/ Prognosis of t h e  Hrugov reservoir sedirnentat ion with 
suspended load 
V f h X ,  Bratislava, Kali5 and al., June 1991 
The work presentç results of the study of reservoir sedimentation 
wirh suspended load according to the or ig ina l  solution - 
Distribution O£ velority and discharge-lravel tirne within the  
reservoir w e r e  also assessed and served as basis f o r  the 
computation of sedimentation and estimation of water quality 
changes within the  reservoir. 

62JEstimation of chernical characteristics of çediments and 
suspended load in the  Danube and in t h e  branch syçternç ~, 
Bratislava, BilikovS A., Szclgay J. June 1991 
Stress was put chiefly on organic sediments in the Danube 
branches, where the highest content of organic micropollutants 
could have been expected. However, as Ear as the  covered area is 
concerned, they represent only a slight percentage of the  area 
of the reservoir bottom Jinfiltration -ares/. The reçults of 
analyses w e r e  not processes statisticaliy. Randorn occurence 'of 
poflutant: concentrations exceeding the admissible Iimits was 
misused by some ltexpertsN for  their  disastrous prognosis of the 
impact of the Project on t he  groundwater quality. For evaluation 
of t h e  e f fec t  of the variant C I  the r e s u l t s  of this work were 
processed i n  details in the report by R .  Rodgk, in September 
1992. 



63/ Prognosis of t h e  groundwater levels under new operation 
conditions at t h e  GabEikovo P r o j e c t .  
VlJT Brno, HSlek, V. June 1991 
Prognoses w e r e  elabcrated for the Gab5ikovo P r o  j ec t  , wi thout the 
Nagymaros Project /alternative B/. Results of numeric modelling 
are presented in the form of maps of groundwater-table contours 
for various stages of colmatage of the  reservoir botcorn. This 
report is supplemented by the r epor t  by V. HSlek of J u l y  1992 

6 4 /  Study of selfpurification processes with regard to the 
GabE<kovo Project - water resources Kalinkavu - $amorin - 
~obrohoSE - GabClkovo 
WR, Bratislva, Holubec and al. June 1991 
The first attempt tu simulate on numerica l  mode1 the processes 
of qualitative water parameters transformation, £rom infiltration 
to the pumping wells within water resources. Results presented 
in the report by A .  BilikovS, and J. Szolgay of June 1991 were 
used as i n p u t  data, as well as prognoses of the water quality 
development i n  the reservoir under conditions of var iant  B. For 
conditions of variant C new prognoses w e r e  drawn up i n  the  report 
by Holubec and al., 1991 and 1992 

65/ Analysis of t h e  impact of sedimentation in the  Hrugov- 
~unakiliti reservoir on infiltration, taking into account the 
quantity and quality of water. 
V T h H  Bratislva, Kucko P, Migfit B. June 1991 
Results of colmatage experimetç performed on colmatators have 
been evaluated. Results were used in the  report by Halek, of July 
1992 

6 6 1  Hydroelectric power proj  e c t  GabEikovo : Occurence of 
carcinogenic, mutagenic, teratogenic and petroleurn substances i n  
rocky formations of the  Danubé r i p a r i a n  zone .  
Vodné zdroje /~ater Resources / ,  3une 1991 
The survey had been carried out  simultaneously with the study of 
A .  Bilikovs and J. Szoigay. In addition tu sediment analyses also 
groundwater analyes under the branches, or in close vicinity 
j e f f e c t  of seepage through organic sedirnents/, were performed. 
Tests of mutagenity were performed with 2 5  w a t e r  samples using 
high ly  sensitive Salmonella strains. Neither of the t e s t s  showed 
positive reaction. R~sults were processed in t h e  report by D. 
RodSk Septeder  1952. 

67/ Estimation of t h e  water regime dynamics in the flood p l a i n  
forest ecosystems 
V f h ,  Bratislava, Lindtner J. June 1991 
Reçults of groundwater regime monitoring in the area of flood 
pla in  forest ecusysrerns are pxocessed in the  report in r e l a t i on  
tu t h e  w a t e r  level regime in the Danube channel. 
The work w a s  used for designinq measures in the branch çystem. 



6 8 /  Study aîmed at groundwater treatment , originat ing f r o m  the 
water resources gamorin, Kalinkovo, Rusovce. 
WH, ~ratislava, Valko et al., December 1991 
~e thods and technologies of groundwater treatment f rom the 
mentioned resources, with regard to forecasted water quality 
development. Due to favourable development of the  water quality 
w i t h i n  the  water resources it vas no t  neceçsary to realize 
designed m e a s U r e s .  

69/Study of the chernical composition and soi1 contamination in 
the Hrugov reservoir reg ion  
Research Ins titute of Soif Fertility /wPU/, ëurlik, D e c e m b e r  
1991 
The work w a s  oriented tu obtain more data on chernical cumposition 
of soils in the  reservoir bottom before the  vater resources. The 
results were uçed in the comprehensive report by D.  Rodgk,  
Septmeber 1992 

7 0 1  GabEikovo-Nagymaros P r o j e c t :  Feasibilities of a r t i f i c i a l  
reoxidation of groundwaters in the  large-scale water resources 
Samor in, Ka1 inkovo, Gabeikovo 
gi rnoni~  M. June, 1941 
Possibilitieç tu remove i r o n  and manganese from grounduarers 
using the  method of reoxidation "in s i t u "  Jsystern viredox/ w e r e  
studied. This method has been used in Lhe water resource Rusovce 
- Ostrovné ~ t i z k y ,  without taking i n t o  account t h e  VD. Concerning 
the  water resources Samorin, Kalinkovo and GabEikovo, according 
to hitherto monitoring of the  GabEikovo Project effect, t h i s  
rneasure was nut necessary. 

71/ Evaluation of the  Dambe sediments with regard tu the content 
and migration of contaminants in groundwaters 
UK /Comenius University, Dept . of natural sciencies-groundwater/ 
D. RodSk, September 1992 
Statistical processing of hitherto performed investigations of 
chernical characterist ics of sedimets in t h e  reservoir bottom, 
w i t h  spatial and areal evaluation, By means of the rnatherna~ical 
mudel the potential migration of contaminants into groundwaters 
waç estimated. The r e s u l C s  show, that the fears of hazardous 
speedy groundwater contamination, surpassing admissible limits, 
is not substantiated and justif ied. Resul t s  were applied f o r  t h e  
design of optirnization measures in the  Hrugov reservoir. 

72/ The role of the  canal nerwurk of the  Danube Island in 
contamination transfer and regulatiun of the groundwater level 
regime, UHH, Kosarin K. December 1992 
The work presents the development and verification of the numeric 
mode1 of pollution propagation within t h e  canal network,  and the 
interaction of surface and groundwater, The results w i l l  be used 
fo r  optimum solution of t-he canal nétwork utilization on the 
Danube Island. 



7 3 /  ~rognosis of groundwater level decreasing on the Danube 
Island due to the  Danube bed decreasing, according to the 
situation in 1990. 
IrlTT, Halek V.  Noveher  1991 
AS r e s u l t  of mathematic modelling, forecasting mapç of 
groundwater-table counrours on the Danube Island wexe worked out, 
at discharges in the ald Danube channei of 600 and 1300 m3/s, 
taking inCo consideration the  resuits of last rneasurements in 
1990 and ensuing water levels i n  t h e  r iver channel. 
The maps of groundwater-table countours were used fo r  t h e  
prognosis of the impact af GabCikovo Project  on agricultural 
production and on forest ecosystems. The positive influence of 
branch system filling in the flood plain forest  ecosystems on 
groundwater Ievel increasing was nul considered in these works. 

7 4 /  ~stimation of t h e  effect of Project on the Danube on water 
resources in the upper p a r t  of t h e  Danube Island 
VfJT Brno, Halek, V., August 1991 
The author  proves, on the  basis of mode1 solution of hydrodynamic 
conditions of water streaming from the reservoir to the wells of 
water resources, thar in case of deep water extractions from t h e  
wells /below 40 m/ there is nu danger of groundwater quality 
deteriorarion in the  adjacent w a t e r  resources. The filling of 
reservoix will even increase t h e  yields of those sources. 

7 5 /  Specification and estimation of basic c r i t e r i a  of t h e  
GabEikovo Project influence on the environment 
ÇTU, E t i r ç ,  K a l i S ,  J .  et al. 1992 
The basic criteria of t h e  impact of GabEikovo Project on t h e  
ambient and environment have been estimated by means of the point 
v a l u e  according tu positive or negarive ef fect .  A cornpLex 
evaluation of the effecr of the hydroelectric power p r o j ~ c t  on 
the n a t u r a l  environment ensued f r o m t h i s  estimation and analysis, 
,and it was found as positive. 

761 E f f e c t  of industrial wastewaters from the concern ISTROCHFM 
on other wastewaters prior putting into operation t he  wastewater 
treatment plant. 
Hydroconsult, Bratislava, Marek, P. er al. June 1992 
The study dealt with the e f f e c t  of decisive producers of sewage 
and industrial wastewaters of the  agglomeration Bratislava on t h e  
Mal9 Danube water, with regard to irrigation, and on the  Danube 
water and consequently t h e  water quality in the  Hrugov reservoir. 
The study was used f o r  t h e  design of final wastewater treatment 
f r o m  IÇTROCHEM in the biological unit of the wastewater treatrnent 
plant in SLOVNAFT, 

7 7 /  Prognosis of groundwater quality after filling of the Hrufov 
reservoir - Variant C 
WhH, Bratislava, Holubec k t .  al., November 1991 
In solving this task the results of solutions f o r  the  variant B 
were accepted, including the applied methodic processes. 
Çimultaneous~y the results of water quality monitoring over the I 

sumer water level încrease in the  Danube wexe incorporated i n t o  i 
! 



the solution. In addition, also results of works achieved aL 
colmatators were included into the solution, contributing tu the 
more precise computations or t h e  processes of w a t e r  quality 
changes. The results were applied for the design of optimization 
measures within the  reservoir and f o r  design of water c ~ u a l i t y  
monitoring. 

78/ Influence of the  flood O£ August  1991 on the  groundwater 
quality w i t h i n  the  riparian zone of the Danube, 
SKOV, ~laueo, S .  ,1992 , 

The expert's account has been revaluating t h e  e f f ec t  of higher 
water stages in the Danube on the content of so called oxidation- 
reduction sensitive components andr characteristics of the  
groundwater in the area of Dobrohost. The work confirmed the  
existence of the n a t u r a l  chemically instable zone wichin the 
r iparian plains of the Danube ais# without the  existence of the 
hydroelectric power p r o j e c ~ .  The study has  also conf irmed the 
opinion, that potential construction of a large-scale water 
resource on this territory wouid require in any case treatment 
of water /nitrates, manganese, i r o n / ,  also i f  no hydroelectric 
power project  would be constructed. 

79/ Changes of pedagenetic processes and t h e i r  impact on suil 
development and on plan t  production in the region of the ~roject. 
PEDON N I t r a  - S .  HraSko at all., May 1992 
By rneans of available information, existinq prognosis and on the  
basis of realized experiments the justification of objections 
against f u r t h e r  construction of the G/N P r o j e c t  has been 
confronted and feas ib le  methods of problems solution are devised 
in case, when the equilibrium s t a t e  of soi1 water regime would 
be disturbed. The results are used f o r  monitoring of t h e  effect 
of the GabEikovo Projecl on ç o i l  rnoisture regirne a n d  on 
agricultural production. 

801 Re-evaluation of t h e  effect  of GabEikovo Project on forests 
according to the prognosis of groundwater level at the discharge 
in the  o ld  Danube channel 600 m 3 / s  and 1300 m 3 / s  
WLH, July 1991 
Research tasks worked out  for t he  variant 3, dealing wich che  
in£ luence of f orecasted groundwater levelç at discharges 600 and  
1300 m3fs in the old Danube chanael, un the ecology and 
production capacity of the flood p la in  forest ecosysterns. The 
reçults of th iç  study were applied for designing measures for 
achieving optimization of the water level regime in the  area of 
the branch system and in designing monitoring of fo res t  
ecosystems. 

8i/ Gabeikovo-Nagymaros Proj ec t  : Putting into operation t h e  
GahZlkovu Pru jec t  by means of temporary solution. Re-evalualion 
of research tasks, solved within the scope of ilMeasures of t h e  
Ministry of ForeStry and Water Management of the Slovak Republicu 
/MLVH SR/ 
HGlek V. May 1992 
Evaluation of the  applicability of research tasks, solved w i c h i n  



t h e  scope of "Measures MLW SR aimed aL the rn înimal iza t ion of the 
effect of GabEFkuva Project an t h e  envirunmenrt' Jvariant B J ,  for 
the designing of the "Temporary solution . . ." /Var iant  Cl. The 
work was used for cornpl-ementing studies and design works fo r  t h e  
Variant C.  

8 2 /  Final Report A17 : Assessrneni. of groundwater supplies on iitni 
Ostrov /Danube Island/, utilizable for drinking water supply,, 
amounting to about 18,O m 3 / s ,  under GabEikovo Pro jec t  operation. 
It was proved, that due to the Danube bottom degradation the 
infiltration of water from the Danube Island decreased, and 
urilizable groundwater stores were reduced by about 2 , 5  rn3/s, as 
compared with the 1970. After the  Gabtikovo reservoir filling, 
it i ç  possible tu achieve increasing of stores tu t h e  stage, 
considered i n  the  last definition of the  commission f o r  
classification of stores / K K Z / .  
The results of the  repart were an impulse tu. the Ministry of 
Environment of the Slovak Republic tu re-evaluate the  groundwat~r 
stores on the  Danube Island /without the effect of t h e  GabEikovo 
P r o j e c t / .  The re-evaluation was carried out by authors: subov5, 
Mucha, KlauEo, however the report was not approved ye t ,  and the  
results were not published. 

83/ Effect of the  optimization of the HruSov reservoir on the 
groundwater quali ty of water resources Rusovce, Kalinkovo and 
Samurin 
WH, Bratislva, Holubec et: al, November 1992' 
B r i e f  review and critical evaluatiun of hitherto works dealing 
with prognosis of t h e  Gabeikovo Project impact on groundwater 
quality, statistical assessrnent of the  hitherto groundwater 
quality development in rhe area ~obroho~e on t h e  baçis of data 
of the Water Research Institute, including data of the summer 
1991. Emphasis was given Co the prognosis of gxoundwatr quafity 
changes in used water resources  close to the Hrugov reservoir, 
considering the optimization measures. Realized measures within 
the reservoir have brought a partial shift of expected values of 
water quality parameters towards lower values. 

84/ Groundwater quality development in t h e  area of the  water 
resource GabEfkovo 
SKOV, KLauëo S . ,  March 1993 
Increased content of sulphates was idenrified in the gorundwater 
c luse  to the GabCikovo water resuuxce. Çome~expextsl~ t r i ed  tu 
blame the  effect of sealing vat gruuting during the  foundation 
of t h e  hydroelectric power plant. By means of proceçsing a data 
base of r e s u l t s  of long-tem observations in the  surrounding of 
the hydroelectric power plant  and of the water resource it was 
identified, tbat the suphate contamination originated from a 
long-term abandonned, wild dumping site of agrochernicafs, t h e  
effect of which was demonstrated on the  south-west margin of 
GabEikovo already prior to the  construction of the  hydroelectric 
power plant and of the water resource /during survey works for 
construction of an accomodation centre in 1976 a sulphate content 
of about 900 - 1000 mgl-1 was identified in groundwaters/. 



8 s /  malysis and methods of verification of gorundwater quality 
prognoses with regardto oxidation-reductionprocessed~~-~ept.of 
Narural Sciences-groundwater, Mucha, 1. February, 1993 
D r a f t  of the  rnethudulogy for evaluation of the development of 
groundwarer quality by means of monitoring the trend of 
development prior tu, and after the reçervoir filling. The work 
will be used for evaluation of the results of monitoring of 
gruundwater quality in the  ambient of the  Pro jec t .  

86J ~ethodological proceeding of a pilot-plant experimenc aimed 
at completion of the water tirealment technology in the water 
resource Rusovce-Ostrovné LGEky 
WjvH, Bratislva, Valko M., May 1993 
~ethodology for realization of a pilot-plant experiment for 
removal of specific organic substances from water of the water 
resource Rusovce-Ostrovné LCEky by means of ozonization and 
filtration on active carbo. It was not p o s s i b l e  to realize the 
experiment, since after reservoir filling conditions for i t s  
real ization in groundwaters of the  mentionned w a t e r  resource were 
not availhale /no constant or exceçsive occurence of substances, 
which çhould have been removed during the experirnent , was 
identifiedi. 

871  Syçtern of hydroelectric power projecrs Gabeikovo-Nagymaroç: 
Study of açsumed w a t e r  treatment a£ tex  the  reservoir filling 
m, Bratislava, stibxani 
Due t o  the construction of the HruSov reservoir, and operation 
of t h e  hydroelectric powex plant GabEikovo /variant C /  t h e  
sur face  water infiltration line, occuring from t h e  Danube inro 
the Danube Island, got closer to existing water resources  
samorin, Kalinkovo, Rusovce. Measures for protection of those 
water resources are proposed. The results of monitoring show a ! 
positive development of groundwater quality in these warer 
resources. The study serves as basis for potential need to 
realize the designed protection measures. 

88/ The course of water levels wirhin t h e  impact of the  GabZIikovo 
Pro j e c t  
WH, December 1991 
Reçults of the  mudel study concerning water level course within 
the  reservoir for t h e  1st and IInd stage of construction of the  
varianc C ,  taking into consideration t h e  distribution of 
discharges between the L i t t l e  Danube, Mosoni Danube, and the old 
river channel. The results were used f o r  designing t h e  variant 
C and also for drawing up of operating regulations. 

89 /  ~erification /testing/ of the  measures in situ and of t h e  
sorbtion screens 
VCÏVH, ~ratislava, Holubec, January 1993 
Preparatory measures for protection of water resources developed 
in the regions of the  impact of the  GabEikovo Project, Two basic 
measures w e r e  designed as perspective solutions: 
- protection by means of oxidation screens for respective wells 
- protection by means of sorbtion screens. The large-scale field 
experiment has not been realized, since conditions for itç 
executing did occur neither at the watex resource Pod.Biskupice, 
nor at Kalinkovo. 











Reasons for the Necessity to Complete Gabeikovo 
Damage Caused by Pastponing of Operation: In ihe initial phase of irnple- 
mentation of the investment, the event of i ts abandonment means only the 
loss of the wasted financial resources, especially if ihere exists the possibility, 
to secure the airn of the inveçtment in anoiher suitable way. At an advanced 
stage of construction, the national economy cauntr on the gain of appropriate 
capacities and benefits, while ihe posçibility of implementaiion of appropriate 
equivatent alternative rolutionç is not only practically limited by iechnical and 
time considerations, but is is also economically handicapped, because of ihe 
costs already spent in ihe irnplemention of the original solution. 

The effectiveness ol cornpleting the Project inireases in the cour& of con- 
struction, and just betore i i  is put into operation is rnany times higher, ihan 
the originally determined effectiveness of ~ h e  whole investmeni. The damage 
from stopping consiruclion at this stage is therefore given by ihe value of 
the lost profit, increased by the resuliing extra costs. In the given case, the 
value of the electricity no1 gained, in the quantity of about 2,000 million kWh 
per year (from this, a half is of peak-qualiiyl, alone represents a loss of about 
6,000 million K E s  per year. This damage can be reduced to about a third of 
theamount mentioned, by bringingat Ieast the Gabtikovo stage into operation. 
The total economic damages in the case of abandanmeni of the GNP and 
implementation of alternat ive solutions, would reach over 100,000 million 
Austrian schillings (that represents 10,000 million USD) on ihe side of ~ S F R  
alone. This damage is estirnated as the preseni value of the stream of cosis 
i volveded by this decisian, but practically na benefits. Ii is unquestionable, y at such a solution is absolu tely unaccepta ble for Czecho-Slovakia. 

w 

Poaaibility of ~eaching a Cornmon Solution Acceptable to Both Sides: The 
oHer of a cornmon cornpletion of Cabtikovo, officially submitted by the Hun- 
garian side in December 1989, was promptly withdrawn in January 1990, 
after the study work on the ternporary solution in the ~ S F R  was stopped. In 
an atternpt to prererve good neighbourly relations, the ~ S F R  used every 
opportunity for negotiatians with the airn ta wark and reviewed on its side 
the potential environmental impacts of the GNP. On the other hand, the 
party violating the Treaty (the validity of which i t  did not dispute) intérrupted 
the activity in ~ h e  Joini Expert Group, sa that communication on the profes- 
sional level was cornpletely stopped and ihere was no possibility of jointly 
checking unlounded accusaiions and solving the disputed problems.The offer 
of a joint request to the European Cornrnunity for belp.in the frame of the 
PHARE programme, to study the most serious of the possible impacts on 
stocks of underground water, was rejacted by the Hungarian side in October. 
1990. On the basis of al1 ihe evaluatians carrieid out SOFAR, and taking into 
accoun t al1 possibili ties, including the prapased abandonment of the Project, 
the governmentr of the ~ S F R  and the Slovak Republic decided to continue 
the preparaiion of the temparary solution within the territory of the ~ S F R ,  
in january 1991. 

The government delegatians met after long delay in Aprii 1991, nearly two 
years after the unilateral abandonment of work. After violating the obligation 
to notify and to cansult before every unilateral step, the Hungarian side also 
twice broke the ,,obligatian ta negotiate with the airn of reaching a solution 
to the dispuie", which is prescribed by the international customary law: 
- by a resolution af i ~ t  parliament, the Hungarian government was authorizec' 



anly to negotiate the abrogation of the Treaty, and the rertoration of the 
,,original state of the territory", 

- by binding negotiating experts to completely predetermined ultimatum like 
condition, to stop works on fulfillment of the Treaty also on the side of ihe 
&FR as well. 
Under these limitations, the second negotiation between governrnent de- 

legations in July 1 991 could contribute nothing and indeed it did contribute 
nothing to the solving of the dispute. Therefore, ai the end of July, ~ h e  go- 
vernments of the Slovak Republic and the ~ S F R  decided to implement the 
temporary solution, the conçiruction of which s~arted in November 1991. 
Possibilities of Defence Against Non-fulfillment af ihe Treaty by One Parly: 
The party fulfilling an international treaiy has the follawing possibili~ies of 
defence: 
- to also interrupt fulfillrneni of the Trealy ilself, bu1 ihis would only fulfill 

the aim of the partner; 
- to appeal to international arbitration, which ir in the given case impossible, 

without the cooperation of the partner, while the pariner gave abundant 
evidence of its unwillingness to cooperate; 

- retaliatory provision in other economic or political areas, which would only 
sever good neighbourly relations, wilhout lowrring the darnageç; 

- to undertake defensiva counter-rneasures, which can alro overreach ihe 
framework of the valid Treaty, if their purpase is the reduction of the resulfirig 
damage, by at least partial fulfillment of the.aims of the Treaty, Since the 
counter-measures have also to perform pressure on the partner to fulfill 
its obli gations, or to provide full compensation of the darnages, they must 
have a temporary character. At the same tirne, they must not have the 

character of punishment, i.e. they must not cause significant harm ta the 
partner's citizens or environment, or violate the principles of humanity. 

Evaluation of the Admissibility of the Ternparary Solution: The Hungarian 
side did not allow the use of the Dunakiliti weir and the peripheral reservair 
dams on the territory of Hungary, and was nat willing ta camplete its share 
of work on the Gabtikovo part of Project. The basir of the ternpara alternative 
solution is, to realise structures entirely on the territory of the ? SFR, which 
woutd reduce the surface of the resewair by one third and tirnit it to the 
teriitory of the ~ S F R ,  and replace the functian af the Dunakiliti weir, allawing 
the filling of the reservoir and the pawer canal constructed, thus enabling 
completion and operation of the Gabtkavo part of the Project. 

The Czecho-Slovak side was willing to abandon lhe implementaiion of the 
temporary solution, if the Hungarian side+nppeared willing ta fulfill i ts obli- 
gations, at least for the Gabtikovo part, and secure the damming of the 
Danube channel in autumn 1991. At present, with the iirst stage ai  wwks 
on the temporary solution practically completed, the iemporav solution cnn 
be withdrawn from operation, as saon as the pariner returns ta fulfillment of 
the Treaty conditions. Full compensation for darriages wauld - in the given 
case - require fulfillrnent of the aims of the Treaty, which cnnnat be achieved. 
in another way. 
Environmental Effects of the Tempornry Solution la the Operation of Gab- 
ffiovo: The environmental effects of the original solution of Gabtlkovo in- 
fluence the Czecho-Slovak side to an essentially higher dcgrce than the Hun- 
garian side, since two thirds of the area of the reseivair are an ihe territory 
of the CSFR, and especially because the whale canal ir situateci on the pro- 
tected, agriculturally exploited land, The territory accupied by the GNP a n  
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Purpose of the Project 
Flood Protection 
Aim: To prevent flood-cataslrophes as of the years 1954 and 1965. 
Means: In the section of ihe canal: io reduce ihe peak-flow in the oId channel 
and the hydraulic charge on the exisiing 2 levees and their subsoil by ihe forking 
of flood peaks. Downçiream of PalkoviEovo: to raise the flow capacity by deepening 
the channel, In the area of ihe Nagymaros reservoir: to increase securiiy by re- 
construction oi embankmentr and by sealing iheir relaiively çhallow subsoil with 
underground walls. Securing the disposal of excess by pumping stations. 

Improving the Navigational Parameters 
of -the Danube Water Way 
Aim: To secure the parameters o i  the Danube water way recommended by the 
Danube Commission - a navigable channel 180 m wide and 3.5 m deep. 
Means: To transfer the navigable channel into the canal in the Cabtkovo section 
(gravel.fords). To flood the grave1 fords and stone thesholds in the Nagymaros 
sectbn:by impounding the water-level. To deepen the channel in the transition 
section, downstream of PalkoviEovo as well. 

Utilisation of the Renewable Hydraulic Energy 
of the Danube for Environrnentaiiy Friendly 
Production of Electricity 
Aim:.T8 gain for the benefit of both couniries a permanent source of clean eleciricity 
by utilisation of the hydre-energetic potential of the Danube and to double the 

of hydraulic energy resourcer of Slovakia. 
eans: Construction OC two hydroelectric power stations - Gabtikovo HPS wilh 

a n  instaljed capaciîy of 720 MW, and an annual production of about 3,O billion 

KWh (two thirds of peak quality), and Nagymaros HSP with an installed capacity 
of 158 MW and an annual production of about !,O billion KWh, Together with 
ihe exisiing HSP, coverage of about 20% of the consurnption af the Slavak Republic 
will be secured from domesiic, renewableble and environmentally friendly saurces. 
Creation of Conditions for Conservation 
of the Ecosystem of the lnland Delta of the Danube 
Aim: The conservation of river-side forests and side-arms of the Danube and iheir 
protection before drying-out. To prevent further harmful elfecis of the constant 
and acceleraiing deepening of the Danube river-bed - as the decline of ihè water- 
level of low flows and of ihe adjacent ground water-level. 
Menns: Prevention of the process of erosion of the bed by impounding the water- 
level and slowing-down the current. Construciion of small electric power stations 
watering the old channe1 of the Danube and its branches and iniake structures 
allowing the creaiion of artificial floods of the inland delta of the Danube in the 
case of need. Slawing down the runoff from the old riveruchanne1 by construction 
of low dams. 

Side Effects of the GNP 
On stocks of Underground water: The increased amount of wnter seeping fram 
the end af the reçervoir, downstream of Bratislava into the deeper aquifer~ used 
for fresh-water supply, and {rom the middle and tower parts of the reservair into 
the upper, a l  present very polluted layer of ground-water, diluting it whith clean, 
naturally filtrated water, The penetration of seepage-water direclly to the deeper 
aquifers and ihe displacement of organic rnatter from the hesh sedimenis is highly 
improbable, taking into account the local conditions (permeability of the layers is 
ten tirnes greater in a horizontal, than in a vertical direction, etc,). 









Economic Characteristics of the Project: 
I t  was decided in the Treaty of 1977, that in spite of the nntural allocation 

of primary hydro-energetic potential by 5 5 4 5  percent in favour of Cze- 
cho-Stavakia, the invesiment costs would be divided in the proportion 
of 5O:SO percent, and the produced electric energy in the same propor- 
tions. Further benefits were considered as ,,nationalu in charactar, without 
any compensation of differencies, Respansibili ty for the environmen ta! 
consequences is common. Common obligation to rninimize the ainevi- 
table.negntive impacts i s  alsa anchored in the treaty. Qriginally, the ela- 
boration of a common econornic evaluation was supposed, and met- 
hodalagy for i't was already prepared. However, the implementaiion of 
this intentian,was abandoned, tharefore the compensaiion for different 
intercalar interest charges in the course of construction, caused by con- 
siderable differences in the tirnes af irnplernentatiori of structures allo- 
cated between the treaty-partners, was not taken into accoun t a  

The last campleie evalua~ion of ihe econornic effectiveness of the 
Czecho-Slovak parts of the invesirnenl was etaboraied in 1 980. At ,an 
average price at mostly peak energy of about 340 K€s/MWh, the income 
foretectricity production made 639 million Ki.s per year, what represented 
about 38 % of ihe total beneliis, esiimaied at 1688 niilliori KCs per year. 
At invertmerit cost of 13,800 million Kts, or including interest (8 %) 
1 8,700 million K t s  and operaiing costs of 1 20 million Ktsly,  the interna1 
rate of return af the investment was IRR = 6.3 % at a repayment tinie 
of about 12 years. 

In 1980, the price of energy used, was derived (rom the subsidized 

price of fuel, incornpletely calculated costs for safety and pollution controt 
of the coal-fred thermal and nuclear power stations. Therefore, in this 
assessnrent, the share of benefits accruing from energy production was 
significantly underestimated. The price of energy did nat caver the total 
annual costs including the annuity of the investrnent reaching about 537 
KEslMWh. Since 1980 the cast of structural works significantly increased, 
which was also reflected in the value of the non-energetic benefits (ac- 
cruing from flood-protection of the territory, from irnproving navigational 
conditions, from supplies of water and gravel, fram recreational and spo- 
rting use, from improvement OC ihe local infrastruciure and from the 
development influence on I he regian}. Neverthelesr, the price of electrir 
energy, following the prices an the European market, has grown consi- . 
derably higher. Since the majarity of the investment coçt have already 
been spent during the preceeding lower price levels, the effectiveness 
of the Project grew, in spite of the the expected reductian of the amount 
of produced eleciric energy (as a result of the proposed increase of the 
sanitary flow). 

For exarnple, at 1989 price level, the total invesiment cost increased 
to 18,400 million KEs ,  or including interest to 25,000 million KEs, and 
the operation costs to 160 million K b  per year. Al an energy price of 
1500 KEs/MWh, the contribuiion from produciion of enargy woutd be 
2,8 1 4 million KEs per: year, what represents abau t 67 % from the total 
benefits reaching 4,228 million K t s  per year. The iniernal rate of return 
of the investment has doubled and the reirnbursrnent tirne ha5 shortened 
by halt. Indeed, the higher cast of energy and the higher proportion of 





Annex 38 

Slovak Proposal for the Temporary Water Management Regime of the GabCikovo System 

of Loch, 8 Februaq 1994 

Accornpanying Ietter tu Mr. PabIo Benavides, Director Generai for Externa1 Economk 

Relations, Commission of the Enropean ~urnmunities, 8 Febniary 1994 





fur the  temporary w a t e r  management regime of the GabElkovo sys tem 

The proposal for the temporary water management regime of 

the GabEikovo system of locks  (hereinafter TWPIR) submitted by the  

Government of the Slovak Republic is based on following reports 

of the Wurking Group of Independent Experts of the Commission of 

the European C u m n i t i e s ,  the Hungarian Republic and the Slovak 

Republic on monitoring and T W R  : 

1. DATA REPORT - Assessrnent O£ Impacts of GabEikovo Project and 
Recommendations for Strengthening of Monitoring System, 

Budapest, November 2, 1993, 

2 .  Report on Temporary Water Management R e g i r n e ,  Bratislava, 

Deceder 1, 1993. 

The evaluation of the results of monitoring proves that 

putting t h e  GabEikovo system of locks into operation by means of 

a ternporary solution has not caused significant ecological 

damges, nor any ecological catastrophe or emergency situation. 

On the contrary, the results show convincingly that a lot of long 
term negative trends characterising t h e  pre-dam situation have 

been stopped and that t he  environmental, agricultural and 

forestry conditions, flood protect ion and navigation have been 

improved conçiderably in many respects. There is also a clear 

economic and ecological benefit drawn from the production of 

nearly 2 000 ~WHlyear of electr ical  energ-y, 

The positive impacts of the GabEikovo system of locks 

clearly prevail over the negative impacts which are consequences 

of the fact that  the CabEikovo part of the Project could not have 
been realized in the whole extent according tu the original Joint 

Treaty Project and some measures could not have been realized 

without the  Hungarian side. 

Some negative impacts of the present operation of GabEikovo 

system of locks could be minimized by mutual cooperation of both 

sides. The Slovak Republic aincerely wishes that the operation 

of waterwork GabZfkovo haç the same positive impacts on the 

Hungarian territory as it has on the Slovak side. 



According tu the conclusions of the 2nd report of the 

Working Group of Independent Expert the TWMR should be based on 

the combination of elements from several scenarios. The scenarios 

have one common aim - to provide Hungarian river branches w i c h  

sufficient discharge of water in order tu ensure the same 

beneficial condirions as they already exist in the Slovak branch 

system since May 1993. Different technical solutions f o r  

providing Hungarian river branches with water are described in 

different scenarios. Nevertheless, as to the substance it seems 

that an agreement is emerging. 

The Slovak side proposes therefore to proceed in t w o  stages 

tu reach progress in negotiations un TFTMR- 

- in the f i rs t  stage, to agree and real ize  the filling of the  

Hungarian branch system w i t h  water and a l1  related technical 

measures, while maintaining the present discharge in the old 

river bed of the Danube, 

- in t h e  second stage tu salve the question of discharge and 

eventual measures i n  the  old  river bed of the Danube. 

1. stase 

It is necessary tu guarantee the discharge of water 40 m 3 / s  

into the Hungarian branch system. This airn can be reached by one 

of the mentioned means or their combination. 

a) The most advantageous solution would be the realization 

of the underwater weir in the o ld  river bed of the  Danube. The 

Çlovak arrd Hungarian authuriries have aiready once issued the 

Iegal authorisation fo r  the construction of such an undemater 

weir in the  rkm 1843. 

The construction of a low undemater weir is the simplest 

alternative from the technical and economic viewpoint. "This 

solution provides t he  best water management possibilities and the 

minimum r i s k  of damage during flo~ds,~(Report on TWMR, page 3 5 ) -  

Under optimum conditions it is possible tu construct thiç 

underwater weir in very short  time. 

b) It would be also possible tu improve the water regirne 
in the  Hungarian inundation area by providing higher discharge 

(30-40 m3/s}  into the Hungarian river branch syçtem through the 

intake structure i n t o  the Masoni Danube. 



C )  It would be a l so  possible to construct the undemater 

weir on the  Slovak territory, in order to enable the 

intercomection between the o l d  river bed of the  Danube and the 

Hungarian branch system and thus tu fil1 Hungarian branch system 

directly from the Çlovak territory* 

In case of an agreement on the implementation of any of 

these measures it would be necessary that ~ungarian side adopts 
such measures on i t s  territary that the mentioned water discharge 

could be effectively utilized. 

All works prupused with the aim tu f il1 Hungarian branch 

system with water are reversible and in cornparison with existing 

closures of t h e  Danube branches (inlets and outlets) easi ly  

removable. 

II. staqe 

Afrer filling the r i g h t  side branch sysrem with wacer, the  

impact on water regime will be evaluated on the  basis of 

continued monitoring and the question of discharge in t he  o ld  

river bed of the Danube will be considered in order to ensure the 
manipulation regime with regard tu: 
- level of groundwaters in left and rightside inundation, 

- sufficient velocity of w a t e r  flow in the old river bed of 

the Danube, 

- water quali ty in the  lower p a r t  of reservoir and 

power canal. 

Without regard tu these stages and provided that the 

hydrological conditions make it possible there will be up to 

three floodings of the inundation area a year with discharge 

higher than 3500 m 3 / s .  

The objectives of t h i s  proposa1 are as follows: 

- water levels and velocity in the branch system on the Slovak 

and Hungarian territory must be much better as compared to 
pre-dam condi~ions, they must at ieast approximately reçpond 

to the  state before closing the  branch system realized in the 

past £or navigation purposes, 

- graundwater level must be substantially higher as compared tu 

the pre-dam conditions when it was long-tem negatively 

inf luenced, 



- wate r  quality not  unly in the reçervoir and in the old river 

bed of the  Danube but also in t h e  branch system on both sides 

must be the best possible, 

- water velocity in the old river bed cannot be comparable to the  

pre-dam situation when tkie whole discharge was concentrated 

inro one river hed sti l l  deepened in navigation line, but to 

more natural conditions. This iç the queçtkn of number, level 

and form of undenvater weirs, the question of river bed and 

progressive natural degradation of artificial embankments, not 

only of the water discharge, 

- it is necessary tu c u n ç t m c t  fiçh passes on the Slovak and 

H n q a r i a n  side I a par t  of the measures has already been 

realized on the Slovak s i d e ) ,  

- wi th in  discharges s e t  up with regard to mentioned objectives 

the maximum production of electr ical  energy should be given. 

February 8,  1994 



Dear Mr. Benavides, 

wirh reference tu your l e t t e r  25715 of January 16, 1 would 

like to inf orm you that t he  government of the Slovak Republic has 

carefully studied the results of the work of the  ork king group 

of monitoring and water management experts for the GabEikovo 

system of locks as well as the proposal of t h e  EU experts 

concerning the Temporary Water Management R e g i r n e .  It took 1 x 0  

account that the  Working group had nor succeeded to elaborare a 

comon proposal for the TWMR which would have been supported by 

the EU experts, as well as by the  Slovak and ~ungarian experts. 

The governmene of the Slovak Republic highly appreciares 
that with the  help a£ the EU experts it w a s  possible. in some 

respecfs, ta br ing nearer the standpoints of the Slovak and 

Hungarian sides. 

The government is of the view that the measures the  

realization of which- is sti l l  the obj ecf of di£ f erent opinions 

of both sides, should be f u r t h e r  discussed. The negotiations 

would be f ac i l i t a t ed  by f u r t h e r  monitoring which can bring new 

information and thus promote an agreement i n  still opened 

questions. 

Mr. Pablo B e n a v i d e s 

Director General 

fur External Ecunomic Relations 

Corranisçion of the European Uniun 

B r u s s e l s  



Cancerning the above mentioned proposal for the IWE.IR 

submitted by three EU experts, the Slovak government 1 s  of the 

view that it contains many valuable elements which could be 

irnnlemented in a short time and at a relatively low cost. Their 
C 

implementation could have an inmediate positive impact on the 

environmant and shoufd not be further pustponed. 

On the o t h e r  hand, ' the volume of the average discharge into 

the o l d  river bed which has very important economic implications 

should be f u r t h e r  consider&- 

The above mentioned measures aimed at improving hydrolooical 

conditions the s ide  inundation area, contained the 

proposal  of three EU experts, served thezefore as a basis for a 

new proposal of t h e  Slovak government which is enclosed to r h i s  

The cent ra l  idea this proposal the realization 
i 

f u r t h e r  negotiations on the TWMR and its implementation in t w o  

stages. This should enable to put  into effect first those 
I 

measures which hopefully can already provide a basis for an 

agreement. The Slovak government dues n o t  consider it appropriate 

to w a i t  w i t h  these measures until a l l  questions are solved. 

The Slovak gavemment would like to stress Ghat iL 

considers it very importanr that  the monitoring, exchanse of 

information and systematical evaluation thereof confinue. O n  the 

basis of contimausly collected data it would be possible tu 

conclude the negotiations on the appropriate discharge and 

possible measures in t he  old Danube river bed. 1 
I hope that the proposal of rhe Slovak Republic will meet 

with understa~ding of the European Union and f irsr practical 

results w i l l  be reached in a near fu ture .  



In making t h i s  proposal the Government of the Slovak 

Republic would like tu emphaçize that it relates to a tem~orarv 

water management r é g i m e .  It is nor a reflection of the 

Government's view of its obligations under the 1977 Treaty with 

Hungary. On the contraty, it is a régime necessitated by 

Hungary's failure to perform t h a t  Treaty. It therefore follows 

that the temporary régime will lose i ls  raison d'etre when f u l l  

performance of the  Treaty is resumed, 

Sincerely yours , 





Annex 39 

(TransIaf ion) (Extracts) 

Protocol of the 17th Session of the Czechoslovak - Hungarian Comrnittee for 

Economic and Scientific-Technical Cooperation. 

The 17th Session of the Czechoslovak - Hungarîan Cornmittee for Economic and 

Scientific Technical Cooperation (hereinafter Cornmittee) was held on Febmary 24-26 

1981 in Prague. 

Czechosl~vak delegation was lead by Rudolf RohliCek, Deputy Prime Minister, 

Chairman of the Czechoslovak Part of the Cornmittee who was a1so the Chairman of 

the Cornmittee Session. 

Hungarian delegation was lead by Jbzsef Marjai, Deputy Chairman of the Council of 

Ministers of the Hungarian People's Republic and the Chairman of the Hungarian Part 

of the Cornmittee. 

Ambassador of Czechoslovakia to Hungary VicIav Moravec and Ambassador of 

Hungary to Czechoslovakia Mr. Béla Kovics were aIso present. 

Other participants are listed in the Annex. The Session considered the following 

agenda items- 

1. Impiementation of tasks fiom the 16th Session and activity of the standing 

bodies of the Cornmittee. 

2. Coordination of nariund economic plans for the period 1 98 1 - 1985 and the 

simation in the preparation of the long-tem pIan of economic cooperation afier 

1985. 

3. Cooperation in the foreign trade in the years 1976 - 1980 and the Long-Term 

Agreement on the Exchange of Goods and Payments for the years 1981 - 1985. 

4. Further development of the production couperation in the penod 7 987 - 1985. 



5. Scientific-rechnical cooperafion and the Programme of cooperation for the 

period 1981 - 1985. 

6.  Developrnent of the cooperation of the border regions and the programme of 

cooperation for the period 198 I - 1985. 

7. Joint construction of the GabEikovo-Naparos Project. 

8.  Preliminary date of the 18th Session of the Committee. 

On the basis of the subrnitted information and afier consideration the 

Committee adopted t hese concIusions concerning separate items of t he agenda: 

In respect of item 7: The ioint construction of the GabEikovo-Namaros Prqiect. 

7.1 To note that: 

in the years 1978 - 1980 the construction of GabEikovu-Nagymaros 

Project was fùlfilled in accordance with the inter-state Treaty and the 

Agreement on Mutual Assistance in the Construction; 

- the works were started at a11 main abjects of the Project; 

7.2 Tu entrust Depufy Chaimen of both parts of the Committee, in cooperation 

with the Government Plenipotentiaries of both parties, to consider and speciQ a 

schedule of work of the GabEikovo-Nagyrnaros Project for the period after the . 

year 1981 and to submit a report with pertinent proposal tu the Clraimen of 

both parts of the Cornmittee to discuss it at the next Session. 



Annex 40 

(Translation) 

Memorandum of negotiations of vice-chairmen, of the Czechoslovak-Hungarian Cornmittee 
for Economic and Scien tific-Technital Cooperation, 10 Septern ber 198 1 





OF THE NEGOTIATIONS O F  THE VICE-PRESIDENTS OF THE CZECHOSLOVAK- 

HUNGARIAN COMMITTEE FOR THE ECONOMIC, SCIENTIFIC AND TECHNICAL 

COOPERATION AND THE DEPUTIES OF THE PRESIDENTS OF THE CENTRAL 

PUXNING ORGANS OF THE CZECHOSLOVAK SOCIALIÇT REPUBLIC AND THE 

HUNGARIAN PEUPLE'S REPtTBLZC, ING-  H. u J ? ~ ~ Z Y  AND DR. GYULA KOVACS 
HELD ON SEPTEMBER 10, 1981, IN BUDAPEST. 

{Translationl 

The following items were on t he  agenda for negociation: 

1) Continuation of t h e  cornmon construction of the waterworks 

system on the Danube. 

2 )  Topical questions of mutual economic cooperation. 

3 )  Quesrions concerning t he  organization of further wark of the 

committee in the area of industry. 

4 )  Preparation f o r  t h e  meeting of t h e  presidents of both parts 

of the committee. 

5 )  Selected items concerning the  cooperation of ~ h e  central 

planning organs 

ITEM 1/ 

1. The vice-president of the Hungarian p a r t y  of rhe committee 

informed the Czechoslovak party of a new assessrnent of t h e  

investrnent project for the planning period 1981-1985 by t h e  

Hungarian pa r ty .  With regard to the results of the research, the 

Hungarian par ty  decided to continue the suspension of the work 

of the common ' construction of the GabCikovo-~agymaros project 

by 1990. Within this period consenation works on the abjects 

under  construction, the riverbed and dams on the Danube would be 

performed only.  The Hungarian party stresses that such a 

standpoint follows from a multilateral reassessment of the 

expected sources of Hungarian investment construction. 

2. The vice-president of the Czechosluvak Party of the committee 

spoke of the measures taken by the Czechoslovak par ty  since the 

previous ta lks  of the vice-presidents of the cornittee: 

a) A s t a t e  expertise was completed. It solved not only the 



basic technical problems but,  aLso, the budget and cost set out 

in the G/N project  construction timetable. In conclusion, the 

state expertise seeks to solve the construction timetable so that 
the f irst turbine of the GabEikovo power station could be put 

into operation in 1989 { i . e .  2 years later). 
b) With regard to this as well as the current state of 

talks with the Hungarian par ty ,  the Czechoslovak par ty  suggests: 

- in order to reach a compromise on the construction time-table 
with Hungary, tu slow down the conslruction so that the  f ires 

aqgregate of the  ~abEikovo power station could be p u t  into 

operation in 1989. 

- to take i n t o  account the fact that, in accordance with division 

of structures of the project, each party will perform its part 

of the construction work. If the Hungarian party demands other 

assistance in the sphere of the construction work jexcavating of 

the bypass canal/ such a help will be provided under t h e  

condition that t h e  referred - to works are practicable as to 

technical prerequisites , and, that the  Hungarian par ty  wi 11 

compensate the works by equivalent supplies of construction works 

in the same value and time extent. 

i In case the Hungarian par ty  suggested a longerpostponement 

of t h e  construction, f o r  example by 3 years, the Czechoslovak 

party will apply t h e  respective provisions of the interstate 

Treaty, particularly the  chapter XI, article 2 6 ,  paragraphs 1 a 

and 2 c. 

The calculation of t h e  damage by the  Czechoslovak party 

I could includa: 

- Supplies of the electrical puwer by Hungary at least in the  

quantity that would, according to the agreement, f o r  mutual 

cooperation in the construction of the G/N project ,  belong to the 

Czechoslovak party within t h e  first years of operation. 

- the compensation for damage by the longer temporary occupation 

of the farming land on the Czechoslavak side, 

- higher interest of the investment on the Czechoslovak side 

during the considered postponement as suggested by the Hungarian 

par ty ,  e t c .  



ITEM 2 /  

1. The vice-president of the Czechoslovak party of the cornittee 

announced, tha t  the Czechoslovak party would not take t h e  

delivery of 200 000 tons of briquettes from Hungary in 1981 and 

was obliged to reduce equivalently the exportation of the coal 

for the production of coke to Hungary by 155 000 tons under the  

condition that the other supplies of this part of cooperation 

would be realized. 

At this occasion, t h e  Czechoslovak party underlines the  

urgent  necessity to settle the briquettes supplies f o r  1982 and 

asks the Hungarian party to create conditions in t h e  annual plan 

in preparing annual protucol fur 1982. 

2 .  The Czechoslovak par ty  demands to consider the  coordination 

of plans for increasing the forint limits according to the agreed 

principle Lhat t h e  Czechoslovak passive balance of the t o u r i s m  

would be cumpensated by the Czechoslovak active transit saldo. 

A t  the same tirne, it calls attention of the fac t ,  that if the  

Hungarian par ty  insists on its suggestions to raise the  f o r i n t  

lirnit f o r  Czechoslovak tourism, the Czechoslovak par ty  w i l l  be 

forced ta open the  matter of eguivalent reciprocal supplies for 

t h e  active balance of the Czechoslovak party of the transit. 

As to the standpoint of the Czechoslovak party to the item 

2 /  the  vice-president of t h e  Hungarian part of the committee will 

inform the Hungarian president of t h e  committee. 

He displayes h i s  regret, t h a t  t h e  Hungarian proposal on 

the solution of the  compensation for undelivered briquettes, was 

i not accepted by the Czechoslovak party, He calls attention of the 

fact, t h e  in the course of the coordination of the plans, t h e  

parties reached agreement on t h e  compensation of the balance of 

the non commercial payments. 

ITEM 3/ 

As tu the s r r b m i t t e d  ~ungarian working proposal concerning 

t h e  oxganization of fur ther  work of the  committee in the section 

of industry, the Czechoslovak p a r t y  demands to reassess the 

possibility to guarantee the administration of the Hungarian 

parts af important permanent wurking bodies of the cornittee in 
the çame w a y  as it is on the Czechosiovak side. 

I t  f u r t h e r  recommends organizing cooperation in the section 



of machinery on the level of the members of the cornmittee - the 

vice-ministers of both parties in the f u L u r e ,  tuu. 

ITEM 4/ 

The Hungarian side -announced that the president of the  

Hungarian part of the corniltee, the vice-rninister of the Council 

of Ministers of Hurigary, Mr. J. Marjai, woufd Lake par t  in t h e  

inauguration of the exposition "Days of economy and t echnique  

of Hungary" in Prague, on Septernber 2 1 ,  1981, and he agrees with 

the proposal of the vice-president of the Czechoslovak part of 

the committee, the  vice prime minister of Czechoslovakia, Mr. R .  

Rohlieek, 0 held negotiatians of the presidents of the 

committee in the course of this event. 

The vice-presidents of the committee suggest t h e  following 

meeting agenda: 

1. Progression of t h e  realization of task se t  up by t h e  meeting 

of the vice-prime-ministers of the Czechoslovakia and Hungary of 

June 1-2,1981. 

2 .  F u r t h e r  progression of the construction of the G I N  Project 

3 .  Topical ttems of t h e  cooperatian {foreign trade and tourism/ 

4 .  The s t a t e  of C h e  productive cooperation and t h e  conclusion 

of "The Agreement on cooperation in production of mutual supplies 

of junctions and final products of t h e  car industry, construction 

and farming machines fo r  1989-1990". 

5. The preparation of t h e  XVIII. session of the  committee. 

ITEM 5 /  

Based on mutual information concerning t he  state of 

preparation of the work on the perspective programme of the 

economic, scientific and technical cooperation between 

Czechoslovakia and Hungary after 1985 it w a s  agreed to speed up 

the  referred-tu works. 

The sumary working group of the central planning organs 

will evaLuate the CS dxaft programme in the second half of 

October this year. 



The Memorandum was done in Bratislava on September 10, 

1981, in tvo copies, in the H u q a r i a n  and Slovak languages, buth 

texts being equally authentic. 

For the Czechoslovak par ty :  F u r  the  Hungarian part: 

The vice-chairman of the CS p a r t  The vice-chairman of the 

of t h e  C o r n m i t t e e  f o r  the Economic Hungarian p a r t  of the Co- 

and çcientific-technical coopera- mittee for ESTC 

cion 

Ing. K. UJIJLZY Dr. GYULA KOVACS 

the deputy-chairman of the deputy-chairman 

the State Planning commission of the SPC of the HPR 

of the CSSR 





Annex 41 

(Translation) 

Memorandum of meeting of chairmen, of the Czechoslovak-Hungarian Cornmittee for 

Economic and Scientific-Technical Cooperation, 21 September 1981 







the Hunqarian suggestion on the  suspension of construction by 

1990 to the considerable amount of work which had been performed 

on al1  structures of the  G/N project  on t h e  Czechoslovak 

territozy and f o r  other economic reasons ( t h e  occupation of the  

farming land, use of mechanic means, technological character of 
performed warks, temporary solution of the  anti-flood protection, 

etc) and because of t h e  p o l i t i c a l  significance of the project for 

both countries and the respective territory and t h a t  it could  

accept a contingent proposal tu slow down the pace of the  work 

by 3 years. 

The chairmen agreed on t h e  continuation of the  t a lks .  They 

agreed that they would inform t h e i r  pa r ty  and governmental organs 

of respective positions. They decided that the experts would 

mutually evaluate t h e  proposais of hoth parties in order to 

subrnit data for t h e  determination of f u r t h e r  concrete çtep by the 

end of 1981. 

I I I .  

The chairmen of the cornmittee were given information 

supplied by the vice-chairmen of the Cornittee on several tupical 

matters of mutual couperacion. 

w i t h  regard to the fact that the Hungarian par ty  had not 

delivered the  briquettes, t h e  Czechoslovak par ty  repeatedly 

stated t h a t  it could not accept the  Hungarian propusal on the 

compensatory solution and announced, that, in 1981, . . . . . .  



Annex 42 

(TraasIat ion) 

Letter of 26 April 1982 frorn Hungarian Vice-Prime Minister (Jbzsef Marjai) to 
Czechoslovak Deputy Prime-Minister (Rudolf Rohlieek) 





Dear comrade RohliEek, 

In response to your le t te r  of April 19, this year, which 

was delivexed tu me in Moscow, f i rs t  of all, 1 am forced to 

comment on your assertion according to which the Czechoslovak 

party regards as the violation of the interstate t rea ty  Our, in 

t he  last year, in advance, submitted proposal to carry out only 

the maintenance works in 1982 in order to reach a cornmon 

agreement on f u r t he r  measures at the construction of the G I N  

P r o  j ect . 
As you know, the Hungarian party desires t o  amend the 

t r e a t y  by a comrnon agreement so that work on both sides could be 

suspended by 1990. The Hungarian par ty  has not violated the 

t reaty,  has not caused damage to t h e  Czechoslovak party and 

either af te r  declaratiorr it did not pu t  obstacles tu your 

activity, that, by the w a y ,  so f a r  has not heen carried o u t  in 

accordance with the  limetable sel out in our agreement. 

1 believe t h a t  the  Czechoslovak party seeks, as ear ly  as 

possible, common agreement particularly in order to avoid damage 

and to find a solution that would satisfy the needs of both 

parties. 

In your letter, you have proposed that the vice-chairmen 

of both parts of the intergovernmental commîttee judge, by the 

end of April, the progression of the  negotiatiuns on the G/N 

P r u j e c t  and to determine the agenda of Lhe fur thes  talks. Since 

the negotiation can h e l p  tu find a solutiun or alternative 

solutions t ha t  could be a basis f o r  a common agreement, 1 agree 

Lo the  proposa1 to hold this urgent negotiation. 1 agree, too,  

w i t h  the proposal, referred to in your l e t t e r ,  to centre the 

expert t a l k s  on the preparation of t h e  data necessary for the 

cornmon agreement. 

Having determined a method of addressing the problems, on 

which the commun position would be based, the expert commission 

can elaborate the  de ta i l s  of the solution adupted by both parties 

and submit proposais on the t reaty amendment. Thus, it is 

necessary to prepare t h e  respective data immediately for the 

preparation of the position of the intergovernmental comrnittee 
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at the  conference of the vice-chairmen of both parts of t h e  

Comittee. 

With regard to my desire to reach a cornmon agreement 

quickly, I suggest participants in the  negotiatîon to seek a 
compromise solution at t h e  meeting f o r  these very distant 

positions, respecting the possibilities and endeavour of both 

parties. A t  the  same rime, it would be possible to discuss t h e  

suggestions referred to in your last letter w i t h  which we could 

not familiarize ourselves completely. 

I believe that the  talks uill help us to make the  VIII. 

session of t h e  C o m i t t e e  a success. The vice-chairman of the 

Hungarian part  of the C o r n m i t t e e  obtained my directive according 

ta which he shall, as ear ly  possible, xeach an agreement on the  

dace of the t a l k s  w i t h  the  vice-chairman of the  Czechoslovak 

p a r t .  

Budapest, on April 2 6 ,  1982 

(S igned)  J6zsef Mar j a i  
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(Translation) (Extracts) 

Protocol of the 18th Session of the Czechoslovak - Hungarian Cornmittee for 

Economic and ~cientific-~echnical Cooperation. 

The 18th Session of the Czechoslovak - Hungarîan Committee for the Economic and 

Scientific-Technicd Cooperation (hereinafter Commifiee) was held on May 3 1 - June 

1, 1982, in Budapest. 

Czechoslovak delegation was lead by RudoIf RohliEek, Deputy Prime Minister, 

Chairman of the CzechosIovak Part of the Cornmîttee. 

Hungarian deiegation waç Iead by I6zsef Majai, Deputy Chairman of the Couneil of 

Ministers of the Hungarian People's Republic and the Chairman of the Hungarian Part 

of the Committee, who was also Chaiman of the Committee Session. 

Ambassador of CzechosIovakia tu Hungary h d r e j  Barcak and Ambassador of 

Hungary fo CzechosIovakia M .  BkIa Kovics were aIso present. 

Other participants are listed in the Annex. 

The Session considerd the  foIIowing agenda items: 

1. ImpIementation of tasks h m  the Meeting of the Prime Ministers of 
Czechoslovakia and Hungary and of the 17th Session of the Committee; the 

long term Programme of economic and scientific and technological 

couperation. 

2. The review of cooperation in selected branches of the industry; prepararion of 

production cooperation. 

3. Cooperation in the foreign trade. 

4. Scientifrc-technical cooperation. 



5. Further constmction of the GabEkovo-Nagymaros Project. 

On the basis of the submitted information and &er consideration the Committee came 

to these conclusions concerning separate items of the agenda: 

In respect of item 5 :  Further construction of the GabEikovo-Namarus Proiecf 

5 . 1  To take note that on the basis of negotiations and exchange of Ietters between 
Chairmen of the Committee, the Vice-Chairmen of the Cornmittee and the 

Governrnent Plenipotentiaries made progress at searching for possibilities tu 

solve problems arising rit the constmction of the GabEikovo-Nagymaros Project 

and the p u p  experts of both sides u d e r  the leadership of Gaveniment 

PIenipotentiaries eiaborated the joint report with a proposal for further action 

to be considered at the 1 8th Session of the Committee. 

5 2 Tu note that both sides abide by the basic principles of the interstate Treaty in 

force. 

5.3 To assign the Vice-Chaimen of the Committee to continue, in cooperation 

with Government PIenipotentiaries of both countries, in their work and in the 

interest of a comprehensive agreement: 

5.3.1 to eiaborate a plan for organisarion of the construction of the GabEikovo- 
Nagyrnaros Project in order to: 

- make operational the first turbindgenerator unit of the GabEikovo . 

hydroelectrîc puwer plant in 1990, 

- begin the construction of the Nagyrnms hydroelectric power plant in 

1989- 1990, 

5.3.2 to make operational the first turbindgenerator unit of the Nagyrnaros 

hydroeIectric power pIant as soon as possible, if possible by 1993. 

5.3.3 in view of the new situation, to agree on a new schedule of construction for the 

Gabeikovo Project and to agree, in 1985, a schedule of construction for -the 

Nagyrnaros Project. 



5.3.4 to speciQ conditions and method of settlement of labour and supplies, which 

would be carried out by the Czechodovak side instead of the Hungarian side at 

the GabSikovo Project under the item 5.3.1. 

5.3.5 after the fulfilment'oftasks under the items 5.3.1, 5.3.2, 5.3.3 and 5.3.4 by 

September 20, 1982, to prepare a proposal for an Inter-Government 

agreement by the end of 1982. 

5.4 The Hungarian side will deliver YU the CzechosIovak side the resuIts of studies 

on technical solution and of environmental impact and, in the interest of taking 

necessary joint measures, requests the Czechoslovak side to consider jointly the 

proposais for modification which will be sufficiently justified. 

The CzechusIovak side is willing tu study and consider new proposais of the 

Hungarian side. But this consideration must not change the concept of the 

Project agreed to in the interstate Treaty. Necessary modifications, as the case 

may be, can only be made on the basis of a rnutuaI agreement if pemitted by 

the progress in constmction work. 

5.5 Government Plenipotentiaries shall continue in the negotiationç in Juiy 1982. 
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(TransIaf ion) 

Letter of 3 May 1983 from the Czechosiovak Prime Minister (Lubumir Strorigal) 

to the Prime Minister of Hungary (Gyorgy Lazar) 





Unnoficial T r a n s l a t i o n  

Prime Minister af  the  Czechoslovak Socialist Republic 

Prague, May 3, 1983 

Dear  Cornrade L a z a r ,  

1 was informed on c u r r e n t  n e g o t i a t i o n s  abou t  o u r  futf ier  
j o i n t  p r o g r e s s  a t  construction o f  t h e  Gabcikovo-Nagyamaros System 
uf Locks. 

Ouring the negutiations af  o u r  O e p u t y  Prime Ministers i n  
Komarno on March 22, 1983 t h e  Czechosl~vak p a r t y  brolight u p  neH 
proposaïs  in an attempt t o  nar row v i e w s  and  approaches  abou t  t h e  
j o i n t  c o n s t r u c t i o n .  As t h e  Hungarian p a r t y  was n o t  r e a d y  t a  
discuss these proposais, i t  was agreed  t h a t ,  b a t h  p a r t i e s  would 
mutually exchange t h e i r  oppinions f o r  f u t h e r  judgement .  

On basis of t h e  preliminary cansideration of t h e  propasals u f  
the Hungarian side. which M e  received on April 18, 1993 w e  came 
t a  t h e  conclusian, t h a t  t h e y  repeat appraaches which were 
a l r e a d y  discribed by  t h e  C ~ e c h o s l o v a ~  side as unacceptable. 

As I in formed you  as e a r l y  as i n  Octaber  1981, Crechoslovak 
side can n o t  i n t e r r u p t  w o r k s  a t  t h e  construction o f  t h e  Gabcikovo 
Çystzrn of  Locks. because w e  ~ o u l d  C ~ U S ~  considerable. damages. 
  hi ch i n  tkeir consequences wuuld have been borne by b ~ t h  sides, 

Your D î p u i y  ?rime Minister, ccmrade J-Marjai hâd an 
o p p o r t u n i t y  t o  see b y  even g r e a t e r  s t a g e  o f  building a c t i v i t y  a t  
a t  t h e  construction s i t e  i n  : jarch o f  t h i s  y e a r .  This considerable 
.building a c t i v i t y  on t h e  Czechoslovak side and t h e  f a c t ,  t h a t  
many a b j e c t s  w h i c h ,  according t o  t h e  Interstate T r e a t y .  w e r e  t o  
be built b y  Hungarian side and which are n o t  finished yet a r e  
causing serious complications during t h ê  construction and c r e a t z s  
ano ther  damages and delays of construction beyand four year 
pericd as it was agreed by our sideç. I n  t h i s  situation and also 
i n  accordance w i t h  the j o i n t  viewpoint of comrade G,Husak, 
General Secretary o f .  t h e  Cornmunisi P a r t y  of Czechoslovakia and 
comrade 3. Kadar,  t h e  First Secre ta ry  o f  t h e  C e n t r a l  Cornmi t tes  o f  
t h e  Hungar ian  Socialist Workers P a r t y  which was reached  a i  t h e  
j o i n t  wurking meeting l a s t  year i n  Budapest .  T h e y  agreed n a t  tu 
cause udesirable Carnages tu either side i n  connection with t h e  
ccnstruction of  t h e  Ç y s t e m  of L ~ c k s .  fn t h i s  connection 1 am 
asking yuu t h a t  a f t e r  t h e  evaluaiion of the current situsiion tSe 
Hungarian side will t a k e  up measures t o  fulfill its obligations 
o f  t h e  Hungarian side which were fixed i n  t h e  I n t e r s t a t e  TI-zaty 
which we signed j o i n t l y  i n  September 1977. 

To: Cornrade Gyorgy Lazar 
Chairnan of the Counril ûf Ministgrs of t h e  Hungarian 
People s Republic, Budapest 





RepIy of Hungarian Prime Minister (Gyorgy Lazar) of 23 May 1983 to 3 May letter of 
Czechosiovak Prime Minister (Liibomir Strougal) 





t h e  Council 

U n n o f i c i a l  T r a n s l a t i o n  

Ministers of Hungar i a n  Peuple s 

Comrade Lubomir S t r o u g a l  
Prime Minister o f  t h e  Czechoslovak 

Socialist Republic 
Prague 

Dear Comrade Strougal, 

I r e c e i v e d  you r  l e t t e r  o f  May 3 ,  r e g a r d i n g  a construction o f  
the System o f  Locks  on t h e  Danube. 

The Governrnent o f  t h e  Hungarian People s republic e v e n  
under more d i f f i c u l t  conditions t h a n  e a r l i ~ r  carries on t h e  
systematic and significant steps t a  fulfill t h e  concluded 
I n t e r ç t a t e  T r e a t y  un the C~nstruction and Operation of t h e  
Gabcikovo-Nagymaros System o f  Locks t u  bring t h e  benefit t a  both 
s t a t e s .  

Our representatives on every occassion were r e a d y  i n  t h i s  
respect t u  bilateral negutiatiuns, and tried t h a t  i n  o rde r  a t  
rearistic evaluatiun of  f a c t s .  i t  wou2d be  possible t u  f i n d  
j o i n t  constructive solutions of c u r r s n t  q u e s t i o n s .  This e f f o r t  
waç expressed  a l s o  at discussions of chairmen o f  h o t h  p s r t s  3 f  
t h e  Czechoslovak-Hungar ian Cornmi t t ee  f ~ r  cooperation i n  t h e  f i e l d  
o f  economy, science and technology c c z p e r a t i o n  on  March 22.  this 
y e a r .  

The p a r t i a l  stopping of  the operations of Hungürian side did 
n ~ t  cause any h i n d r a n c ~  tu continuity of wurk  o f  the C- ~ e c h u s l o v a ~  
side which were carried an nith rzgard t3 :>e delay i jz  c=~zpar i son  
t o  t h e  original w a r k i n g  schedule o f  p l a n n e d  OF-e l -a t ions.  

A t  t h e  above mentioned Session o f  chai r -men o f  t h e  Committea, 
t h e  Czechoslovak side delivered a t  i t s  i n t r o d u c t o r y  address such 
new propusals, which Nere n o t  mentiuned duricq tarlier 
neqotiations an f u r t h e r  j o i n t  c o n s t r u c t i o n  of t h e  System of Locks 
and t h a t  is ~ h y  our  specialists could i n q 2 i r ~  I n t o  ta-se 
proposals o n l y  a f t e r  studying them. Until now the studying o f  the  
above mentionsd new p r o p o s a l s  shows, t h a t  i n  t h e  question 
i rnpor t ana t  f o r  t h e  Hungarian side. the Czechos lovak  p r i p o s a l s  d i d  
n o t  mean t h e L r e a l  rapprochement  and n o t  even t o  t h e  H u n g a r i a n  
position, uhich was seve ra l  times modified in t5e intention o f  
reaching t h e  aqrement.  

Rapprochement o f  positions is made d i f f i c u l t  by t h e  fact 
t h a t  t h e  Czechoslovak side b y  its p r o p o s a l s  demands t o  use 
procedures,  which a r e  d i f f e r e n t  f r o m  t h e  methods used in similar 
cases i n  practise o f  t h e  CMEA. 

I n  t h e  propusal sent  by t h e  Hungarian side on A p r i l  13, 
1983. which is base a n  t h e  f r ame~a rk  af t h e  previcus 
negoiiations. He came t o  t h e  lirnits of our possibilities. 



A t  the same -tirne, the  Cz~choslovak side a t  v a r i a n c e  ~ i t h  
t h e  agreement between t h e  Oeputy Prime Ministers, which was a i  
the meeting l a i d  down i n  an " a i d e  memoire". d i d  n o t  s e n d  neither 
its position, n o r  d a t a ,  which c o u l d  explain i n  datail the 
Czechaslovak proposais, and t h a t  is nhy  t f iey  c o u l d  n u t  h g  j o i n t l y  
discussed. 

A l l o ~  m e  tu inform yuu, Dear Cornrade Prime Minister ,  t h a t  
p a r t y  and s t a t e  organs of the  HPR concerned, i n  accordance w i t h  
s tandpo in t  adopted a t  3 meeting o f  Gustav Husak, General 
S e c r e t a r y  of  t h e  CPCz and Janos Kadar, First S e c r e t a r y  o f  t h e  
Hunga r i an  Socialist Workers P a r t y  last ygar, 'I t h i n k  i t  is very 
urgent t a  continue i n  negotiations tu reach mutually acceptable 
agreement, Our  d e p u t i e s  raceived relevant full poaers and 
del~gatians. 

A l l o w  ne,  Dear Comrade S t r o u g a l .  to express  a t  t h i s  
occass ion  my highest consideration. 

Budapest,  May 2 3 ,  1983 

tarar G y o r g y  



(Translation) 

Memorandum of meeting of chairmen, of the CzechosIovak-Hungarian Cornmittee for 

Economic and Scientific-TechnicaI Cotiperation, 9 JuIy 1983 





ON THE TALKS OF THE CHAIRMEN OF THE CZECHOSLOVAK-HUNGARIAN 

COMMITTEE FOR THE ECONOMIC, SCIENTIFIC AND TECHNICAL COOPERATION 

(Translation) 

On July 9, 1983, in Komarom, a negotiation of the  chaimen 

of the  Czechoslovak-Hungarhn Committee f o r  the Economic, 

Scientific and Technical Couperation lhereinafter Cornittee 

unly/, comrade R .  RohliEek, the vice-prime-minister of the 

Czechoslovak Socia l i s t  Republic and comrade Jizsef Marjai, the 

vice-chairman of the council of the  rn in i s te r s  of t h e  Hungarian 

People's Republic was hefd in order tu discuçs rhe topical i s s u e s  

of f u r t he r  progress of the jo in t  construction of the G/N P r o j e c t .  

The Ambassador of the CSSR, comrade Andre j BarEgk, and t h e  

Ambassador of the HPR, Comrade Béla Kovacs, took part  in t h e  

t a l k s .  

The list of other participants is enclosed. 

1. The p a r t i e s  stated, that the  verif ication perfomed according 

to the  conclusion, on the top fevef on the taking uver of 

separate works by the  Czechoslovak party instead of t h e  Hungarian 

party,  was not finished with success. With regard to this fact 

and to the achieved level of t h e  performed works on the 

Czechoslovak territory, the parties have agreed tlo continue 

construction of the G/N Project  according to the  apportionment 

of works and supplies contained in the Treaty concerning t h e  

construction and operation of the  G/N Project  and the  Agreement 

on mutual  assistance at t h e  construction of 1977, respecting t h e  

terms approved at t h e  XVIIf, session of the  C o r n m i t t e e .  

2 .  The chairmen of the cornittee charged the  governmental 

delegates with 

- inmediate preparation of the  c u m u n  time-table of the  works and 

supplies that w i l l  be in accordance with terms of the 

introduction of the aggregates into operation as it was approved 
at the XVIII. session of t h e  Committee, so that, the  f i rsr  
aggregate of the GabEikovo waterworks will be put  into operation 

in 1990 and at the Nagymaros waterworks in 1993. 
- elaboration and agreement on a cornmon time-table of works and 

supplies so that the  necessary data about qual i ty  of works and 

4 0 9  



supplies for 1984-85  could be at the disposal of the central 

planning organs for the preparation of the proposed 1984 plan. 
- elaboration of the necessary ieqal texts inevitàble for  the  

amendment O£ the terms of the Treaty on t he  construction of the 

Project and the Agreement on the mutual assistance su that these 

texts could be suhmitted to the  chairmen of the Cornittee f o r  
approval by the  end of September 1983. 

3 .  The Cormnittee chairmen state t h a t  the interstate Treaty and 

the comrnon contractual project  Look i n t o  consideration, with 

regard to the then knowledge level, t h e  measures concerning the 

environment protection and nature  protection. B o t h  parties, 

however, consider it necessary to continue to search for a 

reasonable solution of contingent infavourahle phenornena in the 
course of the realization of the construction and to find ways 

which will lead tu improvement of the environment. W i t h  regard 

to this, it will be necessary to modify the  technical projeccs 

for this purpose and to create conditions for effective 

cooperation. 

This memorandurn was done in two copies, in t h e  Czech and 

Hungarian l aquages ,  both texts being equally authentic. 

Komarom, July 9 ,  1983 

(Signedl Marjai J6zsef 
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* new proposds and ideas for the development of the specialalization and 
cooperation. 

4. Selected issues concerning the cornmerciai exchange of goods 
- protocoI on the goods exchange and payrnents in 1984, 

- information Frum the price negotiations on the goods exchange in 1984. 

* information from the negotiations on pices in the branch of specialised and 

operative production processes and products. 

5. The information on the frnalizarirrn of work on the document regarding rhe main 

grojects of the long-term econornic and scientifis-technicd cuoperation berween 

Czechoslova kia and Hungary . 

6 .  The information on the course of consultation on the coordination of the national 

ecoriomic plans for the period 1986- 1990. 

On the basis of the submitted information and after consideration, the Committee came tu 

these conclusions concerning the separate items of the agenda. 

In respect of item 2: Irn~lementation of tasks from the protocol of the 18th Session of thc 

Cornmirtee, 

2.1 It is estabrished that 

- the resolution of the 18th Session of the Cornmittee, ensured by respective members 

and working organs of rhe Cornmittee, have been fuifiIIed or are being implemenrcd. 

- Governent PIenipoteniaries for the construction and operation of the GabC;kovo- 

Nagymaros Project have elaborated the over-al1 schedule for the construction in 

accordance with the instructions of the Chairman of both parties of the Committee cd'  

July 9, 1983, in Komarom; 

- in Prague, on Octuber 1 O, 1983, the prutucuIs on modifications of the dates of ihr  

Treaty on the Construction and Operation of the GM System of Locks and the 

Agreement on Mutual Assistance at the construction were signed. Accordin9 to 



these protocols the first turbindgenerator unit of the GabEikovo hydroelectric power 

plant will be put into operation in 1990 and that of the Nagymaros hydroelectric 

power plant in 1993, respectively; 

- the construction of the GabEkovo-Nagymaros Project continues at presenr in 

accordance with the apportionment of labour and supplies detennined by the Treaty 

on the Construction and Operation of the GabEikovo-Nagymaros System of Locks 
and the Agreement on Mutuai Cooperation in the Construction and in accordance 

wit h the protocoIs on the modifications of the constmction dates. 

- the Government Plenipotentiaries for the construction of the GabC.ikovo-Nagymaros 

Project have determined, on both sides, the volume of work and supplies within the 

period 1984-85 and submitted that to the central planning authorities. 

2.2 It is requested that: 

2.2.1 the Government Plenipotentiaries for the construction of the Gabeikovo-Nagymaros 

Project; 

- continue in organizing the constnrction of the Project in accordance with the  

schedule set out in the Protocols of amendmerit of the Treaiy and the Agreement; 

- submit a joint report on the progress of construction of the Project to the 20th 

Session of the Committee. 

Annex No. 2 

Main directions of the long-terni econornic and scientific-technical cooperation between 

Ctechoslovakia and Hunnary 

1 .  Competent ministnes and state administration autborities of Czechoslovakia with 

federal, republic and territorial Jurisdiction and competent ministries and state 



administration authoriîies of Hungary with republic and local jurisdiction (hereinafter 

state authorities) will further the development of cooperation between both states by 

joint solving of these tasks. 

G. Investment: 

Coordination of irivestment plans which will considerably influence the fiirther extension of 

mutual ewnomic cooperation and cooperation in "third markets" and wiII muid the 

construction of paraIIel facililties. Particular attention wiII be paid tu the joint construction 

of the Gabtikovo-Nagymaros Project. 

Annex No. 21a 

Main subjects of the long-term economic and scientific-technical coopektion 

X. Water Management Ecunornv 

1. Comprehensive utilization of water and water protection against pollution. 

2. New water treatmerir technoIogies including processing and utilkation of ooze. 

3. Develupment of meauring, regulatory and automation technical means for water 

management. 

4. Water management economy. 



5 .  ReaIization of the joint cansrmction of the GabEikovo-Nagymarus Project in 

accordance with the concluded treaties and agreements. 





(Translation) (Extracts) 

Protocol of the 20th Session of the Czechoslovak - Hungarian Cornmittee for 
Econornic and Scientific-Tecimicd Cooperation. 

The 20th Session of the Czechoslovak - Hungarian Cornmittee for Econornic md 
Scientific-Technical Cooperation (hereinafter Committee) was heId on ApriI I O- 12, 

1985, in Budapest. 

Cxchoslovak deiegation was Iead by RudoIf RohliEek, Deputy Prime Minister, 

Chairman of the CzechosIovak Part of the Cornmittee. 

Hungarian delegation was lead by Jozsef Marjai, Deputy Chairman of the Council of 

Ministers of the Hungarian People's Republic and the Chairman of the Hungarian Part 

of the Cornmittee, who was also CIiairman of the Committee Session 

Ambassador of CzechosIavakia to Hungary, Ondrej Btrrej and Ambassador of Hungary 

to Czechoslovakia, Mr. Befa Kovacs were also present. 

Other participants are listed in the h e x  No 1 

The Session considerd the following agenda items: 

1. The implementation of tasks frorn the Protocol of the 19th Session of the 

Committee. 

2. PossibiIities for the developrnent of specialisation and cooperation in 

production. 

3 .  Current issues of cooperation in agriculture and food industry. 

4. Coordination of national ecunomic plans for the p e n d  1986 - 1990. 

5 .  DeveIopmerrt of foreign trade relations. 



6. Construction of the GabCikovo-Nagymaros Project. 

At the Session of the Committee it was stressed that it is necessary to abide by 

the resolutions of the Economic Summit of Member States of the CounciI of 

MutuaI Econornic Assistance held in June 1984 in Moscow which have primary 

importance for the development of economic and scientific-technicd 

cooperation between Czechoslovakia and Hungary. 

On the basis of the submitted information and after consideration the 

Committee came to these conclusions: 

In respect of item 6:  The construction of the GabEikovo-Naemaros Pro-iect 

6.1 To take note that the Hungarian side is adopting necessary measures for 

acceieration of the beginning of the constmction of the seaIing tank of the 

Dunakiliti weir su to be finished in tems according tu the Intergovernent 

agreement. 

6.2 To impose upon the Government Plenipotentiaries. 

6.2.1 To coordinate hrther the constmction of the Projecl in order that the terrns of 

the construction agreed in the Protocols of amendrnents of the Treaty and the 

Agreement are abided by. 

6.2 .2  To submit a joint report on the progress of construction of the Project for the 

2 1 st Session of the Committee. 



Annex 49 

(Translation) (Extracts) 

Protoc01 of the 21 st Session of the Czechoslovak-Hungarian Cornmittee for Econornic and 

Scientific - Technical Cooperation. 

The 21 st Session of the Czechoslovak-Hungarian Cornmittee for Economic and Scientific- 

Technical Cooperation (hereinafier Cornmittee) was held on May 19, 1986 in Prague. 

CzechosIovak delegation was Iead by RudoIf RohliEek, Deputy Prime Minister, Chairman of 

the Czechoslovak Part of the Cornmittee, who was also Chairman of the Cornmittee Session. 

Hungarian deiegation was lead by Jbzsef Marjai, Deputy Chairman of the Council of 

Ministers of the Hungarian People's Republic and Chairman of the Hungarian Part of the 

Comnii ttee. 

Ambassador of Czechodovakia to Hringary Mr. Ondrej brrrej and Ambassador of Hungary 

to Czechoslovakia Mr. Béla Kovacs were also present. 

Other participants are listed in Annex No. 1 

The foIlowîng agenda items were discussed: 

1. Implernentation of tasks from the 20th Session of the Committee. 

2. Specialization and cooperation in production and its contract basis in the period 

1986- 1990. 

3. SeIecred issues concerning mutuai exchange of goods and Foreign trade relations. 

4. Preparation of the long-term programme of economic and scientific-technical 

cooperation between Czechoslovakia and Hungary up to year 2000. 



5 .  Couperation during the impIernerrtation of the comprehensive p r o g r n e  of 
scientific and technical progress of manber-states of the council of Mutuai Economic 

Assistance up to year 2000. 

On the basis of the submitted information and after consideration the Cornmittee 

came tu the foIIowing concIusions conceniing separate items of the agenda: 

In respect of item : ImaIernentation ofrasks h m  the 20th Session of the Cornmittee. 

I .  1 It is established that 

- Government Plenipotentiaries prepared in March 1986 the joint report on the 

progress of construction of the GabCkovo-Nagymaros Project. 

1.2 To take note that 

- Government Plenipotentiaries worked out conditions for the acceleration of the 

conçtruction of the Nagymaros Project by 15 months and acceleration of putting 

individual turbinelgenerator units into operation in two rnonths period instead of 

three months period. They suggested that the turbindgenerator units of the 

GabCikovo hydroelectric power plant be put into operation in three months period 

instead of five months period. They deterrnined the amount of the electric energy 
which will be produced by this acceleration. 

PROPOSAL OF THE RUNGARLAN SIDE: 

The date of Febmary 1, 1993 is the deadhrie for the putting of the last 

turbindgenerator unit of the Nagymaros hydroelectric power plant into operation to 

protect the environment and the surrounding countryside. On August 19, 1985, this 

date was officially announced by the Hungarian side at the meeting of the Committee 

Co-Chairmen, as requested by the resoIution of the Governent of Hungary. 

In this connection, it is dso necessary tu shorten the tirne intemals of pu~ing the 

turbindgenerator units of the GabEikovo hydroelectric power plant into operation, 



which wiII increase the production of the electric power in both states in the years 
1990- 1995 and at the same time make the whule investment more effective. 

Therefore the Hungarian side considers necessary to adopt adequate work schedule, 

which is a possibility already discussed by the Government Plenipotentiaries. 

PROPOSAL OF THE CZECHOSLOVAK SFDE: 

The CzechosIovak side considers rhat it wîII be reasonable fo accelerate rhe 

construction, but because of construction capacities the Czechoslovak side will be 

able io take final position only by the end of the first half of the year 1987. 

The Czechoslovak side is prepared tu discuss together with the Hungarian side the 

possibiIities and conditions of the assistance of Hungary at the construction of flood- 

control works of the Nagymaros reservoir on Czechoslovak territory, or to seek 

another soiution. Czechoslovak side can provide plan and investment preparation for 

flood-control works of the reservoir on the Czechoslovak territory, production, 

supplies and assembling of pumping stations if they are ordered in appropriate time 

in advance. 

- schedule of assembling of measuring and monitoring devices in the Project's 

framework and its connection to the existing system of monitoring of adjacent 

conntryside, which, starting in 1987, wili hnction under the newest scientific 

requirernents; 

under instructions of the Government Plenipotentiaries, project organizations, in 

cooperation with scientists and specialists of both parties, started updating of 

technical solution for the bed of the Danube river in accordance with environmental 

requirements. 

1.3 To impose upon the Government Plenipotentiaries for the construction of the 

GabSikovo-Nagymaros Project. 



PROPOSAL OF THE HUNGARIAN SIDE 

1.3.1 To prepare within a month, a protocol amending the Agreement on Mutual 

Assistance tu be signed by Chaiman of b d h  parts of the Cornmittee. 

According tu thîs Protocor, the first tturbinelgenerator unit of the Nagymaros Project, 

would be put into operation on April I ,  1992 and other turbindgenerator units 

would be put into operation successively every two months. If the first 

turbineigenerator unit of the GabCikovo Project is put into service on the agreed date 

t hen to prit other turbinelgenerator uni ts in tu operation every successive1 y t hree 

months. 

PROPOSAL OF THE CZECHOSLOVAK SUIE: 

Tu organize the cons~mction of the Project in such way that the dates of the 

cons~nrction agreed to in the Protacol arnending the Treaty and the Agreement 

wouId be observe& To prepare a drafi protocol amending the Agreement on the 

Mutual Assistance after a decision is taken on acceleration of the construction of 

flood-controI works of the Nagymaros reservoir on Czechoslovak territory. 

1.3.2 Tu submit tu the 22nd Session of the Cornmittee a joint report on the progress of 

construction of the Project and on updating of techriical solution of the old bed of 

the Danube river. 



Annex 50 

(Translation) (Extract) 

Protucol of the 22nd Session of the Czechoslovak - Hungarian Committee for 
Ecoiomic and Scientific-Technical Cooperation. 

The 22nd Session of the Czechosluvak - Hungarian Committee for Econornic and 
Scientific-Technical Cooperation (hereinafier Committee) was heId on July 6-8, 1987, 

in Budapest. 

Czechoslovak delegation was lead by Pavel HrivnAk, Deputy Prime Minister, Chairman 

of the Czechoslovak Part of the Committee. 

Hungarian delegation was Iead by Jbzsef Majai, Depu~y Chaiman of the Council of 

Ministers of the Hungarian People's Republic, Chairman of the Hungarian Part of the 

Committee who was also Chairman of the 22nd Session. 

Arnbassador of Czechoslovakia to Hungary Ondrej Burej and Ambasador of Hungary 

to Czechoslovakia Béla Kovacs were also present. 

Other participants are listed in the Annex No. 1 

FoIIowing agenda items were discussed: 

1. Implementation of tasks from the 2 1st Session of the  Cornmittee. 

2. Status of development of couperation in production for the period 1986 - 1990 

3.  Issues of exchange of goods and foreign trade relations. 

4. Joint plan of measures aimed at impIementation of the Programme of long-terrn 

ecunomic and scieritifrc-rechnica1 cooperation between Czechoslova kia and 
Hungaxy up tu year 2000. 

5 .  State of the preparatiun of framework Intergovernent agreements on 

esrablishing joint-ventures and entering into direct economic relations. 



On the basis of the submitted information and after consideration the 

Commîttee adopted these conclusions: 

In respect of Item 1. ImpIementation of tasks h m  the 2 I st Session of the Cornmittee 

1.3  To take note that the central planning authonties, following the 21st Session of 

the Cornmittee, applied the principles of the continuous coordination of plans 

and focused their mutual consultations on development and investments on 

probIems of economic and scientific-technical cooperatiun and unification of 

stmctural changes in the national economy. Better participation of the working 

bodies of the Cornmittee is anticipated in the prucess of coordination of 

planning, particurariy in the development of speciaIisarion and cooperation of 

the production, and in estabIishrnent of direct cooperation between enterprîses, 

industrial and researc h organisations. 

1.4 To state that in connection with the acceleration of putting the Nagyrnaros 

Project into operation, the Czechoslovak side is intensively studying the 

conditions for acceleration of the constmction of the whoIe Project. Tts 

position wiII be announced short1 y. 

1.5 Tu impose upon the Governmenf Plenipotentiaries; 

1.5.1. to elaborate the joint schedule of work and supplies which will be in 

accordance with the new terrns for putting the turbinelgenerator units of the 

GabEkovo-Nagyrnaros hydroelectric power plants into operation; 

1.5.2 to arrange for the elaboration of necessary amendments tu the ProtocoI 

arnendirig fhe Agreement on Mirtual Assistance in the constnrctiori of the 

GabEikovo-Nagymaros Project su as the text muld be submitted tu the 

Chaîmen of both parts of the Cornmittee by the end of 1987; 

1.5.3 to submit to the 23rd Session of the Cornmittee a joint report on the progress 
of construction of the Gabtkovo-Nagymaros Project. 



Annex 51 

(Translation) 

Protocol of meeting of Government Delegates of Czechoslovakia and Hungary on 

Cooperation in the Construction of the GIN Project, 1 - 3 February 1989 





P R O T O C O L  

of the  negotiations of the  governmental delegates of Czechoslovak 
~ocialist Repuhlic and the Hungarian People's Republic concerning 
t h e  f u r t h e r  cooperation in the construction of the  G J N  Project 
held at Budapest on February 1-3, 1989. 

The governmental delegates agreed t h a t  the following items 

would be negotiated: 

1. Fulfilment of construction work in 1988 

2 .  Plan  of tasks  f o r  1989 

3 ,  Tirne-schedule of puttinq the structures of GabEikovo part 

of the  Project into operation 

4 .  Solution of output  of the hydroelectric power plant Nagymaros 

5 .  Compensation f o r  h ighe r  cost of the extension of 400 kV 

distribution equipment of the hydroelectric power plant 

~ a b E  ikovo 

6 .  Report on t h e  activity of the Joint Operative Group 

7 .  Modifications of the technical solution of the Joint 

Contractual Project approved in 1988 

8 .  Operation and calculation of operationaf costs 

9 .  Miscellaneous 

1. Fulfilment of construction work in 1988 

The government delegates cake due note of the  report of the heads 

of the Joint Operative Group about the  fulfilment of c o n s t r u c t i o ~ ~  

work in 1988 in accordance with Annex 2 tu t h i s  protocol. 

2 .  Plan of t a s k s  for 1989 

The government delegates take due note of t h e  report of the heads 

of'the Joint Operative Group regardinq the plan of construction 

work in 1589 in accordance with Annex 3 t u  this protocol. 

3 .  Time-schedule of putting the structures of GabEikovo p a r t  

of the Pro jec t  into operation 

The government delegates discussed the report of the heads of the  

Joint Operative Group regardiag the  tirne-schedule of putting t h e  

s t ruc tu res  of GabEikovo part into operation. 

protocol . 
The r epor t  is enclosed in Annex 4 to this protocol .  



With regard to the date of putting the f irst turbine of the 

GahCfkovu hydroelectric power plant intu the test operation o n  

J u l y  2, 1990 and with aim of shortening the restrictions O£ 

international navigation, the governmental delegates agreed on 

following basic terms: 

a/ beginning of damming up at the Çzigeti Duna 01,08.1989 

bJ beqinning of damming up the Danube river bed 20.10.1989 

c i  hegiming of filling the reservoir 04-12-1989 

d/ beginning of filling the headwater canal 18.12.1989 

e/  transfer of navigation into bypass canal 19.03.1990 

to 02.04.1990 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b/ the  next negotiations of the govermental delegates will be 

held on the Czechoslovak territory in April 1989. 

This protocol  was done in two copies, in the Slovak and Hungarian 

laquages,  both texts being equally authentic. 

Budapest, February 3 ,  1989 

{Signedl  

Vladimir Lokvenc 

(Signedl 

Péter Havas 





4. Information on coordination of ewnomic plans between the CzechosIovakia and 
Hungary for the period 1991-1995 

On the basis of submitted information and afier consideration the Cornmittee came to these 

conclusions: 

In respect of item - Impiementation of tasks h m  the rneetinss of Secretaies-General, 

Prime Minisfers and Deprrtv Prime Ministerç of Czechoslovakia and Hungaw and h m  the 

22nd Session of the Commîttee. 

1.1 To note that, 

1.1.1 PIenipotentiaries of the Governments of Czechoslovakia and Hungary for the 

constnrction and the operation of the Gabtkovo-Nagyrnaros Project. 

- worked out a joint overall schedule for the construction of the GabSikovo- 

Nagymaros Project, which takes into account new terms for the construction of the 

Gabëikovo and Nagymaros hydroelectric power plants. 

- worked out a joint report on the progress of construction of the Gabeikovo- 

Nagymaros System of Locks in 1987 and 1988. The work and the deiiveries were 

carried out in accordance with the contractual plan and in accordance with the new 

schedule of construction which was adopted by both sides. 

1.1.2 On behalf of their respecrive governments, the Chairmen of both parts of the 

Cornmittee signed on Febmary 2, 1989, fhe ProtowI amending rhe ~g reemen t '  

between the Governrnent of CzechosIovakia and Government of Hungary on Mutual 

Assistance at the Construction of the GabEikovo-Nagymaros System of Locks of 

September 16, 1977 which takes into an account new terms for putting of the 

GabEikovo and Nagymaros hydroelectric power plants into operation. 

1.2 Reauested Plenipotentiaries of the Governent of Czechoslovakia and of the 

Government of Hungary for the GabEikovo -Namaros Proiect 



1.2.1 to subrnit to the Chaimen of both parts of the Committee a joint report on the 
progress of work relative to schedule of putting the GabEikovtl Project into 

operation a report on the status of preparation of the contracting parties for the joint 

operation, a report on taking over of the objects tu the joint ownership, a report on 

accorrnting of msts ofthe joint operation by the end of 1989 at the Iatest, and at the 

same time to examine possibilities of establishing a joint venture. 

1.2.2 to submit to the 24th Session of the Cornmittee a joint report on the progress of 

constniction of the GabEkovo-Nagymaros Project and on the status of preparation 

of economic managemenr d e s  for and operational regime of the Gabfikovo Project 

1.3 The Parties agreed that the operarion of the GabEikovo-Nagyrnaros Project must nut 

deteriorate the environment, basic requirement being that the quality of the Danube 

water must not deteriorate. 

The Minister of Foreslry and Timber Industry of Slovakia and the Minister of 

Environment and Water Management of Hungary in cooperation with 

Plenipotentiaries for the construction and operation of the GabEkovo-Nagymaros 

Project to elaborate and submit, by April 15, 1989, to the Chairmen of both part of 

the Committee a concrete proposal for achieving the above-rnentioned goals. 

Chairmen of both parts of the Cornmittee wiII discuss this proposal by the end of ApriI 1989 

and they will decide upon further procedure. 





Annex 53 

Joint Boundary Waters Commission Documents - March 1985 : Information on Completed 
and Scheduled Measures for Protection of the Danube Water 

Record from the Extraordinary Negotiations of the Working Group for Protection of Water 
Purity of Border Rivers of the Czechoslovak-Hungarian Commission for Economy and 

Science, 20-24 February 1989 

Protoc01 on the 48th session of the Working Group for Protection of Water Purity in 
Boundary Rivers of the CzechosIovak-Hungarian Commission for Economy and Science, 

October 31 - November 4,1988 





I N F O R M A T I O N  

ON COMPLETED AND SCHEDULED MEASURES FOR PROTECTION OF THE DANUBE 

WATE R 

Czechoslovak-Rungarian commission for boundary waters 

Working group for protection of water purity 

March 1985 

2 .2  Number of operational wastewater treatment plants IWWTP). 

In accordance w i t h  technical-econurnic possibilities and 

with regard tu the interirn legal system, attention is payed LU 

construction of wastewater treatment plants in ~Sechoslovakia and 

Hungary, T h e  project  of construction of waSteWater treatment 

plants is a part  of the economic and social developrnent. W i t h  

regard to the  refered to principles, there are at present 6 2 0  

WWTP in operation on the territory of the CSSR, 90  of them being 

municipal and 5 3 0  being industrial. The number of WWTP i n  

çeparata basins is as follows: 

Basin Municipal Industrial Total 

Danube - CSSR 14 14 z a  
Vah 

Hron 

~peï-ESSR 

Total 
, , 

90 5 3 0  6 7 0  

According to respective authorities, there are 806 sources 
of pollution, registered in the CSSR. Wastewarer £rom them is  

released directly tu recipients. That means chat 77% of sources 

already disposes of conpleted wastewater treatment plants. 

In the Kungarian part of the Danube baçin, 273 sources of 

pollution are registered, wastewater of which is released 

d i r e c t l y  to recipients. Up to now 213 WwTP have been built, 90 

of them being municipal and 123 being industrial. That means that 

78% of sources already disposes of conpleted wastewater treatment 

plants. 



The t o t a l  number of WWTP on the Danube and its tributaries 

from Hungary is as follows: 

Basin Municipal Industrial Total 

Danube-HPR b 8 14 

Mosoni-Duna 51 54 105 

Cuhai -~dkony-Ér 2 3 5 

Cunc6 3 6 9 

Al ta1 - Ér 12 32 4 4  

Kenyérmezeipatak 10 14 2 4  

~ ~ e i  - ~ u n g a r ~  6 6 12 

Total : 90 123 

2 .3  SURVEY OF WWTP FROM POLLUTION SOURCES AFFECTING THE DANüBE 

DIRECTLY 

On t h e  territory of the Hungarian People's Republic: 

Construction site in installation, Dunakiliti 

A biological treatment plant with the  capacity of 115 cubic 

m per day was built as an investment connected with the  G / N  

Pro j e c t  

O i l  industrv  lan nt Komarom, warks Szonv 
Mechanical treatment plant for cleaning of wastewater 

polluted w i t h  oil products, capacity of 20 000 cubic m per day. 

In 1983 it produced cca 10 000 cubic m per day of c lean  waste 

w a t e r ,  containing 51 T of crude a i l  every year. In 1984, oil 

processing was snspended. 

Bauxite w o r k s .  A l r n S s f Ü z i t o  

Mechanical WWTP with capacity of 9 500 cubic rn per day . 
Quantity of released pollution in CHSK,, is 160 T per year. 

O i l  industrv KornSrom, works ~ l n t & f u z i t o  

~echanical-chernical WWTP with capacity of 22  000 cubic m 

per  day 9 000 cubic m is cleaned everyday . The amount of released 

oxganic pollution in CHSK,, is 240 T per year. 

Paper mill, L6batlan 

In the factory 1, there -is floating treatment equipment 

with the  capacity of 2 000 cubic rn per day. A biological IWTP for 

wastewater from lavatories has been built with capacity of 200 

cubic rn per day.  Mastemter production is 20 000 cubic m per day 

and its CHSK,, of t h e i r  water is 20 T per year. 
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Municisalitv of Ldbatlan 

A mechanical WWTP has been b u i l t  for the village itself and 

surrounding £actories . The capacity iç 470 cubic m per day , Waçte 

water af ter  cleaning has the CHSK,, 180 T per year. 

Hunsarian works Viscosa, Nverqesuifalu 

Wastewater from lavatories and a part of industrial waste 

water /polyamide, pan/ are being treated by a complete oxidation 

treatment plant with the  capacity of 4 200 cubic m per day. 1 600 
T of organic substances (in the CHSK,,) per year iç released from 

the  p lant  to the recipient. 

On the Czechosluvak territory 

The town of ~ornsrno 

Every year 5 , 5  milion cubic m of waste w a t e r  is produced 
by the town. The water is being treated mechanically. The 

pollution released is cca 400 T per year (in BSK,). 

South  Slovakian ~ u l w  and Daper mills, St~rovo 

The enterprise disposes of mechanical-chernical-biological 

WWTP with 95% efficiency. Rest of pollution in BSK, reaches 

2 . 4  NUMBER OF W T P  UNDER CONSTRUCTION 

31 WWTP, 13 of them municipal, were under construction i n  

the referred-to basins in Czechoslovakia by Dec. 31, 1984. 

WWTP under construction in separated basins are 

categorized as follows: 

Basin Municipal Industrial Total 

Danube CSSR 

V 6 h  

Hron 

~ ~ e ï  -CSSR 

Total 13 18 3 1 

The WWTP w i l l  be put into operation gradually in 1985 and 

l a t e r  according to the  term of completion of construction. A t  

expected average efficiency as to BSK, 90%, the  remaining 



pollution released to recipients  will be 2 600 T Fer year, 

On the terr i tory of Hungary, 8 W T P ,  5 municipal and 3 

industrial, were under construction in the evaluated period. 

WWTP under construction in separate basins are categorized 

as follows: 

Basin Municipal Industrial Total 

Mosoni Duna 4 

Cuhai-Bakony-ér - 

Conce - 

AL t a 1  -ér - 

Kenyermezei patak - 
1pe1 -Hungary 1 

Total 5 3 8 

After the WWTP are put  into operation, t h e  rest of 

pollution released to recipients w i l l  be 2 000 T per y e a r  

(CHSK,,) . 

2.5 WWTP UNDER CONSTRUCTION AT THE POLLUTTON SOURCES ON THE 

DANUBE 

On the Czechoslovak terriwry at the end of 1994, the 

following WWTP were under construction: 

SZovnaft Bratislava 

Mechanical-chemical-biological WWTP will treat cca 10,5 

milion cubic m of wastewater per year. At present opera~ion 

trials, outstanding efficiency proved by the  Eact that instead 

of 480  T only 7 T of o i l  products will get into the Danube p e r  

year . 
Chernical works of J.D.Bratislava 

A n e w  mechanical-chernical WWTP is under construction which 

w i l f  neutralize 15,7 milion cubic m of wastewater per year. 

On the territory of Hungary in 1994, no WWTP w e r e  being i n  

the  construction. 

~ratislava/Budapest, March 1985 
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( ~ r a n s l a t i o n )  
R E C O R D  

FROM THE EXTRFLORDINARY NEGOTIATIONS OF THE NORKING GROUP FOR 

PROTECTION OF WATEB PURITY OF BORDER RLVERS OF THE CZECHOSLOVAK- 

HUNGARIAN COMMISSION FOR ECONOMY AND SCIENCE, 

PAL&RIKOVO, FEB. 20-24, 1989 

The negotiations were held following the meeting of the Minister 

fo r  forestry, water management and wood processing industry of 

the Slovak Çucialist Republic, Mr- Margetin, and, t h e  Minister 

of environment protection and water economy of t h e  Hungarian 

People's Republic, Mr. Marothy, held on Jan. 9 - 2 1  1989 i n  

Bratislava. 

The list of participants - Annex 1. 

The agenda of negotiation 

1, Final solution of disputable questions related tu the 

determination of the area affected by the  G/N Project 

operarion. 

2 .  Çpecification of number of indicators of water quality. 

3 .  ~pecification of the wastewater treatment plants programme. 

4 .  Discussion on methodology of analytical procedures concerning 

some of t h e  water quality indicators . 
5 .  Determination of f u r t h e r  vork related tu protection of water 

purity in the  operation of the G J N  Project ,  

6 .- In£armatiori of the  Czechoslovak party on accidents of tankers 

on the  Danube in January 1989. 

Ref. 1 

Among the unsolved issues, upon which we did not reach 

agreement at the extraordinary session at Tiszafüred, held on 

Jan. 9-13, 1989, was the  determination of the  area affected by 

the  G I N  Projecr f r o m  the point of view of water quality. The  

affected area £rom a water quality viewpoint is defined by the 

area covered by backwater of the G/N Project and the area 

adjacent to the original river bed of the Danube. This water area 

should be protected against pollution and be under inspection t o  



monitor possible changes of water guality. (The water area 

f ormed by backwater is def ined by the Joint Contractual P r o  j ectj . 
The main sources of pollution which have serious impact on 

the quality of watex shall be defined separately by each Party.  

The constniction of wastewater treatment plants w i l l  be checked 

by the common woîking group f o r  the protection of the water 

purity in the  booundary waters. 

The control of the  impact of pollution sources on the 

affected area will he carried out directly at estuary or in 
control profiles at the  tributary estuaries. 

The Hungarian part  of t he  working group believes it 

necessary to develop an endeavour aimed at reducing release of 

pollutants into the Danube and in its tributaries also before t h e  

affected area. 

R e f .  2 

The Hungarian part  of the working grotrp confirmed, t h a t  in 

1389 it would follow the water quality to the extent mentioned 

in the Annex 3 - the record of the extraordinary session of the 
working group for the protection of water purity of border rivers 

of the  Czechoslovak-Hungarian Commission for economy and science, 

held on Jan.  9-13, 1989, at Tiszafüred. 

In diçcussing this issue, the  Czechoslovak part  of t h e  

working group infomed that it would, during 1989, monitor four 

t i m e s  the parameters quoted in the  numbers 32, 3 3 ,  35 and 4 4 - 4 6  

in the p r o f i l e  of Bratislava - the bridge of SNP, Komarno - the 

road bridge, Szob -the bridge (in the middle of the river). 

The parameter 10 - Ligninsulfone acid, w i l l  be monitored by 

the Hungarian part only. 

The j o i n t  wclrking group believes that it is inevitable t h a t  

the instantaneous discharge will be required to be measured ar 

agreed prof i les  f o r  purposes of separate samples of water quality 
evaluation. 

Ref. 3 

The Czechoslovak-Hungarian Commission for boundary waters 

attended and w i l l  pemanently attend tu the protection of water 
quality+ In 1984, the  qovernment plenipotentiaries charged t h e  

workinq group concerned w i t h  the protection of water purity of 



border rivers to elaborate an information on realized and planned 

measures centered on the protection of the w a t e r  quality in the 

Danube especially pertaining tu the  G/N Project construction. 

This basic document was approved by the  government 

pfenipotentiaries in Sept.1985. E v e x y  year, it is reassessed and 

modif ied. 

The information provides a survey of realized protective 

measures on the  terr i tory of both states in the river basin on 

both sides of the Danuhe since 1984. 

In the  respective hasins on the  Czechoslovak territory, 620 

wastewater treatment plants have been constrrzctled to tlhis point. 

Already in that period, 77% of pollution sources disposed of 

wastewater treatment plants. In the  Hungarian part  of the  Danube 

basin, 213 wastewater treatment plants  were in operation by t h e  

end of 1984. Thus 78% of pollution sources w e r e  kquipped w i t h  

wastewater treatmenr plants. 

The information also contains measures, which are  to be 
realized in the area of interest by the  end of 1990, with a 

perspective till 1995. 

On the basis of the rneasureç which have been completed, a 

programme of the  development of water quality haç been worked up. 

It concerns the Danube and i ts  cributaries till 1995 as compared 

to 1983. 

The above mentioned data prove the care of both s t a t e s  

protectlng w a t e r  purity in the Danube even in the  past. 

The cumpleted and planned measures are a basis for 

elabaration of a project of wastewater treatment stations 

necessary f o r  t h e  improvernent of the water quality. Annex 2 

contains data on investment, measures thatwere to be carried o u t  

in Czechoslovakia in connection w i t h  the  operation of the Project 

in 1990, 1992 as weell as measures which are to be completed by 
1997. The proposed measures should be uçed as  a basls for  t h e  

preparation of an intergovernrnental  agreement on the construction 

of wastewater treatment plants. Annex 3 contains those wastewater 

treatment plants that were built by Hungary in 1985 - 1988 and 

that are scheduled to he built from 1989 tu 1993. ' i 
The completion of the  proposed masures on the  Czechuslovak I 

territory will reduce the puantity of released organic pollution 

by 6 286 tonnes every year as expressed in IBSK,) and on t h e  ! 
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Hurrgarian territory by 25  730 tonnes every year as expressed in 

CHSK. 

The Czechoslovak part  of the working group notes that  the 

wastewater treatment plants  have been put into operation on the 

Danube as followç: 

1. Mechanical-chernical-bioIogicaI plant at Slovnaft Bratislava 

Ireduction of crude a i l  substances by 473 T per year, or 1,3 

tonnes a day) . 
2 .  Mechnical-chernical-biological station at CHZJD Bratislava 

(neutralization of wastewater - 15,7 milion cubic meters per  

year)  , 
3 .  The central wastewater treatment plant in Bratislava - left 

river side (reduction of organic pollution by 7 790 tonnes per 

year, or 21,3 tonnes a d a y ) .  Additionally, 8 plants have been 

completed in the  affected basins in 1986-87. 

The Czechosiovak part  of the working group f u r h t e r  noted 

the completion of construction of 37 plants in accordance w i t h  

t he  plan for 1986-1990 for the protection of the  water purity on 

the  Czechoslovak territolry. They will be put into operation 

The Hungarian part  of the  working group requests that the 

Czechoslovak part  submi~s hy the  next session, a prerise l i s r  of 
37 stations with the  data quoted in the  table 2 ,  the construction 

of which will s ta r t  in 1986-1990 and that will become operational 

gradually by 1995. 

~ o s t  indicators of w a t e r  quality will be set up in 

accordance with methods previously agreed upon in the framework 

of b i l a t e r a l  cooperation or in the  framework of the Declaration 

on the Danube. For this reason it would be necessary to clarify 
the methods of monitoring of transparency, chlorophyll, some 

parameters of orqanic micropollution and heavy metals. By 

specifying the  methods, it was agreed as follows: 

- Rating of transparency will be carried out in a lab w i t h  use 

of a g l a s s  cylinder. The r e s u l t  w i l l  be expressed in 

centimeters of water layer 

- The principles of rating of indicaturs of organic 

rnicropullution (determined in points 3 2  - 36  of the lisr of 



indicators - Annex 3 tu the record of Jan.9-13,19891 . It has 
been agreed, t ha t  the  rating would be carxied Out according to 

methods of EPA (601, 608, 610 of 1984). Conmete selection of 

evaluated compounds w i l l  be done on t h e  basis of a common 

analysis at the beginning of monitoring. 

- Methods of primary preparation of samples f o r  heavy metals 

rating have heen agreed upon. 

For the  analysiç centered on heavy metals a filtered sample 

will be used {0,45 mm filter), the sample will he collected in 

a plastic sampfe container. The analyçis of heavy metals 

contained in alluvia will be done from an extract af ter a 

slight acidification. 

- The rating of chlorophyll ni11 be carried out from acetone by 

spectrophotometrical measuring at t h e  wavelength of 663 NM, 

a f t e r  subtraction of the value of t u r b i d i t y  measured at t h e  

wavelength of 750  NM, without the  correction of the values of 

I chlorophyll b and chlorophyll c, 
- In order tu compare practically the  reçults and, if necessary, 

to modify methods, a session of representatives of t h e  

cooperating labs w i l l  be held in Bratislava, in May 1989. 

Ref. 5 

The working group has judged another set of t a s k s  in the 

sphere of water protection, in the construction of the G/N 

Project ,  that must be dune not later than in 1989. These tasks 

must be complered in order tu accompiish the objectives set out 

i n  t h e  documents 

a/ adopted by the  governrnent plenipotentiaries of Czechoçlovakia 

and Hungar). for the boundary waters ITopolCianky, Dec.8, 1988) 

or 

b/ by respective ministers of the Slovak and Hungarian 

governments (Bratislava, J a n .  21, 1989). 

From the discussions, t h e  working group concluded the tasks to 

be completed in 1989: 

- ~etermination of extension of water qrrality monitoring in the 

agreed area in 1990 - 1992 {control prof i les ,  frequency and 

methods of extraction of samples, extension of indicatorsl. 

These tasks must be worked up  in close couperation with 

authorities responsible fo r  the  G/N Project construction. 



- Determination of methods and procedures for processing of basic 
data in determining primary quality of water and the way of 

mathematic assessrnent of changes- With regard Co the 

character and content of the task, ic w i l l  be necessary for 
experts in the field of programing of mathematic madels to 

take part  in the preparation of respective models. 
- Elaboration of the proposa1 on organization and technical 

solution and reduction of negative impact of accident pollution 

in the area of the G/N Projec t .  
With regard to the character of the tasks above mentioned, 

the wurking group proposes tu che gov. plenipotentiaries c h a t  

they organize an extraordinary session of experts in which the 

heads of t h e  cornmon working group f o r  the protection of water 

p u r i t y  participate. Tems and place of the session will be agreed 

upon l a t e r .  
This pro toco l  has been written in Slovak Ianguage in 4 

copies, each party having received t w o  copies .  

Palsrikovo, Feb. 2 4 ,  1989 

(S igned)  Kazimir Sarnik {Signedl Gyorgy Simonfa: 

Head of the CS Head of the Hunqarian 

p a r t  of the working group part of the working grcup 

Annex 1 
LIST OF PARTICIPANTS 

The Czechoslovak p a r t  of the  working group:  
Kazimir Sgrn ik  - the head of the  CS part of the working group - 

Ministry of forestry, water economy and wood processlcg 
indus t ry 

FrantiSek Dohnalik - Ministry of forestry, water econorny and wccd 
processing industry Bratislava, ( P a r t i a l  participationi 

Ivan Zavadskp - Ministry of forestry, water economy and wood 
processing industry Bratislava 

Jan Ar66 - Bratislava 
Jdn h s t 5 k  - PBH, Kogice 
h a  Drakovg - V@lB Bratislava (partial participation) 
Igor L i & a  - Bratislava 
Blazena Tarandova - SF VH Bratislava 

The Hungarian part of the  working group 
Gy6rgy Simonfai - t he  head of the  Hungarian p a r t  of the work1r.g 

group, KVM Budapest 
Emil Katona - KVM Budapest \ 

L&szl6 Balazs - KVM Budapest 
Margit Abraham - Kovizio Gy6r 
P a 1  Varga - Kovizig G y ~ r  
Samuel Papp - Interpreter 
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Annex 4 
Annexes of the session of the Czechoslovak-Hungarian working 
group for the protection of quali ty waler, held on Jan.  9-13, 
1989, at Tiszafured 

PLACE OF SAMPLE TAKING 

River Place of taking sample Profil Charakter of çample 

Danube Bratislava road bridge 
Ra j ka 
~edveaov road bridge 
Komarno road bridge 
Szob 
Visegrad 

Moçoni Danube V h e k  
Conc6 ACS road bridge 
p.Kenyérmezo Dorog road bridge Tati 
V d h  Kama rno road bridge 
Hron Kamenice n/H road bridge 
Ipel  Letkés-Salka road bridge 

1871 rkm RML 
1848 rkm RL 
1806 km M 
1770 km RML 
1710 km RML 
1690 km RML 

M 
M 
M 
M 
M 
M 

Remarks : 
RML - right side, middle, left side 
M - middle 
R - rigkt side 
L - left side 

Water samples taking from the Danube will be carried out by 
both parties together, only, besides the  p ro f i l e  in Visegrad, 
where the Czechoslovak p a r t  of the working group will be asked 
to execute two common control  takings. Methods of samples will 
be agreed upun by cuoperating labs. 

Collecting samples on tributaries will be dune by each party 
separately. Both parties are  entitled tu dernand that the o t h e r  
party executes a cornmon control  taking sample twice. 

Water samples analysis w i 1 l  be dune by each party separately 
in its labs,  In 1989, sediment samples w i l l  be taken 3 times nea r  
the  r iver  side at Bratislava, Komarno and Szob. On the basis of 
them, both p a r t i e s  will assess: 
- t o t a l  iron 
- rnanqanese 
- zinc 
- copper 
- chrome 
- l ead  
~ h e  ~ungarian party will carry out  complementary assessrnent of 
the  parameters as follows: 
- mercury 
- nickel 
- arsenic 
- o i l  products 
- polycyclis aromatic carbohydrates 
- PCB 
- AOX 
- radiochernical analyses 

Water qua l i t y  parameters 
Phvçical-chemLcal~ 

1. - water temperature 



2. - transparency 
3 .  - insoluble substances 
4 .  - pH 
5 .  - insoluble oxygene 
6 .  - oxidability (KMnO,) 
7 .  + oxidability (K,, Cr,, O,) 
8. - BSK, 
9. + diçsolved organic carbon (DUC) 
10. - ligninesulfonic ACID 
rl. O çpecific electrical conductance 
12. - dissolved substances 
13. O alkalinity 
14. O hardness 
15. O chlorides 
16. O sulphates 
17. O hydrogene carbonates 
18, O calcium 
19. O magnesium 
2 0 .  O potassium 
2 1  O natrium 

Parameteres of utilization 
22.  - amrnonia 
23, - nitrites 
2 4 .  - nitrates 
25. + nitrogen totally 
26. - orthophosphates 
27. - phosphorus totally 

Orsanic micro~ollution 
2 8 .  - phenols 
2 9 .  - anioactive detergents 
30. - oil products - W spectizoforclmetrically 
31. - adsorbed chlorinated organic somguunds 
32 .  + organic chlorinated pesticides - 
3 3 .  + triazine pestcides 
3 4 .  + volatibfe chlorinated carhohydrates 
35. + P M  
36. - PBC 

Anorsanic micror>ollution 
37. - iron 

manganese 
zinc 
copper 
chrome (VI) 
f ead 
cadmium 
mercury 
nickel 
arsenic 
Biolosical aaxameters 

47.  - saprobe index 
4 8 .  - chloruphyll 
49. - ca ta l  number of algae 
50. + list of species of algae 

Microbiolosical narameters 
51. - coliform germs 
52. - mezofile and psychrofile germs/20 and 30°C 



53- + excrement cul i form germs 
5 4 .  + excrement streptococcus 
55. + clostridiurn 

Toxicolosical sarameters 
56. + dafnie magna-toxicity 

Radioactive parameters 
5 7 .  - t o t a l  beta activity 
5 8 .  - + gama specter 
59 .  + tritium 
6 0 .  c stronciurn 

Mass specter 
61. + identification of mass specter 
Bemarks : 
- indicators monitored together in 1989 
+ indicators that will be monitored i n  1989 by the Hungarian 
P a r t y ,  only 
O indicators, that will be taken from previous monitoring 





(Transi a t ionl  
P R O T O C O L  

ON THE 48-TH SESSION OF THE WORKING GROUP FOR PROTECTION OF 

HATER PURITY IN BOUNDARY RIVERS OF THE CZECHOSLUVAK-KUNGARIAN 

COMMISSION FOR ECONOMY AND SCIENCE, HELD IN TATR-STRBA ON OCT.31- 
NOV.4,1988 

. . - - 
The session was held in accordance with the Lime table f o r  

1988, completed by t h e  decision of the XL1X.Session of the CS- 

Hungarian Commission for economy and science /Pécs, June 14-17, 

1988/ 

The agenda of the session: 

1. Mutual information on results of monitoring of Beta-activity 

of the Danube water in 1988 and unification of rnethods of 
analysis and assessrnent of samples. 

2 .  Discussion on rnethods of evaluation of the quality of t h e  

Danube water in the  period a f t e r  the  G / N  Project is completed 

and put into operation. 

3 .  Information of t he  Czechoslovak part of t h e  working group on 

measures aimed at reduction of pollution in the river of 

Slana, emanating f r o m  the  papermill at Gemerska Hôrka. 

4 .  Discussion on the problems connected w i t h  t he  influence of 

drinking water supplies in the  basin of Bodva on the border 

p r o f i l e  of Bodva on t h e  Czechoslovak terr i tory.  

5 .  Negotiation regarding problems of radioactivity of water 

pro f i l e s  creatlng border, that could be influenced by 
planned nuclear plants and nuclear planta in construction. 

6 ,  Miscellaneous. 

Ref. I/ 

The working group States that the cooperating lahs 1tiTh74 

Bratislava and VITUKI Budapest) carry out  the monitoring of Beta- 

activity in the  way and extent, adopted by the  46th session of 

the working group for the  protection of water p u r i t y  of border 

waters. 

With regard tu the discussion, t he  working group stated c h a t  

the adopted methods w e r e  acceptable and made possible tu a s s e s s  



the level of &ta-activity in the Danube .  The results of the 

assessrnent will be incorporated into the general analysis of the 
warer quaiity in the Danube since 1988. The analysis will he 

based on COMECON noms. 
Unif ied results, including physical-chernical, 

microbiological and biological, w i l l  be handsd over to the 

Romanian authorities in accordance with the declaration which was 

signed in ~ucharest. 

R e f .  2 /  

In the course of discussions, the delegates ciarified their 

positions concerning the  prohlems a£ monitoring and assessrnent 

of the Danube water quality after the construction of the  G/N 

~ r o j e c t  is completed. With regard to t h e  principles of the  conmion 
contractual G/N p r o j  e c t  , the  Hungarian p a r t  of the  working group,  

submitted in writing t h e  proposa l  on monitoring of the  water 

quality in the Danube af ter  rhe completion of the G/N Project. 

The C z e c h o s l m k  p a r t  of the working group shall discuss 

the proposal w i t h  competent Czechosluvak authorities and submitç 

its standpoint not later than at the 50th session of the working 

group. 

The working group concluded that a solution to the  above 

mentioned problems was a prioriey and in accordance with the  

Agreement on cooperation at boundary waters between 

Czechoslovakia and Hungav  and with the pr inc ip les  approved by 

the  interstate treatybetween the Czechosluvak Scfialist Republic 

and Hungarian People's Republ ic  concerning the canstruction and 

operation of the G/N Project. In that this prohlem is very 

cornplex, the working group proposes an extraordinary session in 
1989, with participation of the  working group and the deleqates 

responsible f o r  the  construction and operation of the G/N 

Project .  The session will be held  after approval of t h e  

government pleniputentiaries f o r  border rivers. 



Annex 54 

Record of negotiations between the Czechoslovak and Hungarian Plenipotentiaries for 
Border Waters, 7-8 April 1988 





[Translation) 

R E C O R D  

OF NEGOTIATIONS BETWEEN ING . WIMIR MFLRGETIN, THE 

PLENIPOTENTIARY OF THE CZECHOSLUVAK GOVERNMENT FOR BORDER WATERS 

AND DR. MIKLOS VARGA, THE PLENIPOTENIARY OF THE HUNGARIAN 

G O V E W E N T  FOR BORDER WATERS, HELD AT BUDAPEST ON APRIL 7 - 8 ,  

1989. 

O t h e r  participants of the nego~iation: 

Czechoslovak party: 

Karol Ujhszy CS Embassy 

Kazimir S ~ r n i k  Ministry of forestry, water managem. 

and wood processing industry 

Frantizek Dohnalik Ministry of forestry, water managem. 

and wood processing industry 

Emilia Oravcova Ministry of forestry, water managem. 

and wood processing industry 

Jozef Fury Danube Basin 

Hungarian par ty :  

Zorkoczy ZoltSn KW 

Katova E r n i l  KVM 

Papp KSlmAn KVM 

H a l A s z  IstvSn KTTM 

Réti Çadorné OVIEER 

In the course of negotiations the  plenipatentiaries 

diskussed problerns of water quality and w a t e r  treatment connected 

with the construction of the G/N Project.  

. The plenipotentiaries discussed Eurther the content of t h e  

record of the extraordinary session of the  working group f o r  t h e  

protection of quality of water purity of border flows, held in 

Palarikovo on Feb. 2 0 - 2 4 ,  1989, adopted with the modifications 

as follows: 

1. In connection with the last section of the p o i n t  1 of the 

record, the delegates took the position that both parties regard 

as necessary the  reduction of pollution of the Danube water and 

its tributaries also before the  area affected by the construction 

of rhe GJN Project .  



2 .  In comect ion with the last section of t he  po in t  3 of the 

record, the plenipotentiaries agreed, that in order to monitor 

the process of coristruction of WWTP, the Czechoslovak party would 

provide information on chosen WWTP, as it results from the scheme 
2 of the record from 2alSrikov0, t h a t  would be put into operation 

by the end of 1993. 

3,  The plenipotentiaries agreed, that the CS party would 

gradually provide data on scheduled and realized WWTP on the 

Czechosluvak territory in the Morava river basin. 

The plenipotentiaries informed each other that t h e y  had 

ordered the launching t h e  commun project of water quality 

monitoring according to the adopted extend and methods for t h e  

araa affected by the construction of t h e  G I N  Project apart from 

April 1, 1989. 

They accepted the  term of the subsequent session of t h e  

working group for the  p ro tec t ion  of water quality of border 

flows, that would be held on April 10-14, 1989, in Siofok. They 

charged the heads of working groups to f u l f  il t he  tasks resul ting 

£rom this record. 

This record haa been written in two copies, in Slovak and 

Hungarian languages, both of them being equally authentic. 

A t  Budapest, April 8, 1989. 

(S ignedl  Vladimir Margetin ( S i g n e d l  Mikliis Varga 

CS government plenipotentiary Hunqarian government: 
plenipotentiary 



Annex 55 

(Translation) 

Draft Protoc01 of negotiations of the heads of the CzechosIavak-Hungarian Comrniffee for 
Economic and Scientific-TechnicaI Cooperation, 3 May 1989 

Report for the CzechosIovak-Eungarian Cornmi ttee for Economic and Scient ific-Technical 
Cooperation on Measures in the Sphere of Environmenta1 Protection in connection with 

the Construction and Operation of the Gm Project, 8 April 1989 







a) Protection of water quality 
- the contractual parties agreed that monitoring and evaluation 

of water quali ty in the Danube on t he  elevation area of the G/N 

Project in the  original river bed w i l l  be done to the extent 

and in the manner determined by the govemmental delegates for 

boundary riverç and according tu the agenda prepared for 1990- 

1993 

- respective organs of the contractual parties will define limit 

values of separate indicaEors of water quality on the basis of 

several year monitoring of water quality in the Danube. This 

d a m  will be regarded as a basis fur analyses of water qualily. 

b) Operation of the Project  

- the contractual parties w i l l  aqree un a programme for t h e  

construction of wastewater treatment plants on the affected 

area. Fulfilment of the prograrme w i l l  be verified every year 

by t h e  government plenipotentiaries for boundary rivers. 

c) Nature and environment protection 

- reçpective authorities of the  contractual parries will, w i r h  

a particular emphasis on the original river bed of the Danube, 

take care of the Danube bed, so t h a t  , bes ides  water flow 

regulation and conditions suitable f o r  the operation of the 

Pro jec t ,  it will be possible tu consider a lso  demands on 

conservation of environment. 

d) Information 

- The contractual par ty  w i f l  accept obligation concerning th+? 

information of t h e  public about the development of ecological 

conditions with a particular respect on water quality 

4 ,  The heads of both parts of the cornittee v i l 1  charge t h e  

rninister of Eoreçtry, water management and wuod processrcg 

industry of Slovakia and the minister of the  environment 

protection and water management of Hungary and the government 

delegates f o r  the G/N Project  w i t h  the preparation of a draft  on 

intergovernmental agreement: 

a) that will specify problemç of w a t e r  purity according to t h i s  

tex t .  

bl which w i f l  be prepared by the end of June 1989. 
This record was done on May 3 ,  1989 in Slovak and Hungarian 

languages, both copies being equally authentic. 

(Signedl  Péter Medgyessy 



(Translation) 

R E P O R T  

FOR THE HEADS OF TRE CZECHUSLOVAK - HUNGARIAN COMMISSION FOR 

ECONOMIC, SCIENTIFIC AND TECHNICAL COOPERATION ON MEAÇURES IN THE 

SPHERE OF ENVIRONMENT PROTECTION IN CONNECTION WITH THE 

CONSTRUCTION AND OPERATION OF THE G/N  PROJECT. 

M i n i s t e r  of forestry, water management 

and wood procesçing industry of the Slovak 

Socialist Republic 

Minister of envirument prqteclion and 

water management of the  ~ungarian People's 

Republ i c 

~ratislava, Budapest, A p r i l  1989 



A t  the XIff. Session of the ~zechoslovak-Hungarian committee for 

economic, scientific and technical cooperation, held at Prague 

on March 2 - 3 ,  1989, poin t  1.3. of the protocol was stated: 
The parties agreed on the fact, t ha t  the operation of t h e  

G/N Project cannot negatively influence the environment adjacent 

to it, as the basic prerequisite must  be the conservation of the 

water quality in the Danube. 

The parties charged the minister of f orestry, w a t e r  

management and wood procesçing industry of Çlovakia and the 

minister of the environment protection and water management of 

Hungary in cooperation with the delegates f o r  the  construction 

and opera~ion of the G / N  P ro jec t ,  to work up and submit to the 

heads of both parts of the committee a concrete proposal of 

methods which w i l l  guarancee the above mentioned prerequisite by 

April 15, 1989. 

The heads of both  parties ni11 discuss this proposa1 by t h e  

end of April 1989 and determine f u r t he r  steps. 

PROPOSAL ON NEGOTIATION BETWEEN HEADS OF THE CS-HUNGARIAN 

COMMITTEE FOR ECONOMIC, SCIENTIFIC AND TECHNICAL COOPERATION, 

TO BE HELD IN APRIL 1989 

The rninisters approved the  r e s u l t s  of the negotiations of t h e  

defegates of the governments for boundary waters of April 7 - 8 ,  

1989 according to whicb: 

- They agreed upon the  extraordinary project  of water qualiry 
monitoring for 1989, in which, they would apply a system of 

monitoring and assessrnent of water quality which has b e n  

adopted w i t h  regard t o  the agreement on boundary waters 

completed w i t h  other paramelers. 

- They will examine t h e  s t a t e  of water quali ty of the Danube 

before filling the  reservairs. 

- w i t h  regard tu the pr inciples  adopted in the  framework.of t h e  

agreement on the boundary waters, they will carry out cur ren t  

monitoring according to unified methods as part  of a 

common or coordinated project .  Results of monitoring w i l l  be 

4 6 4  
analyzed and registered. In case the results are unfavourable 

I 



they will take necessary measures after a mutual consultation. 
With regard to extraordinary important and essential role 

of environment protection, with particular emphasis on the  

protection of water quali ty of the Danube, the ministers suggest 

a particular intergovernmental agreement uto be concluded to 

ensure that the construction of the G/N Project will be carried 

out  in accordance with the interstate agreement and to it related 

governmental agreements. 

The proposed intergovernmental agreement should be baaed 

on t h e  principles as follows: 

- The contractual parties w i l l  be required to monitor and analyze 

t h e  state of the Danube water qua l i t y  on the territory affected 

by the construction of t h e  G/N Projec t  to the extent and in the 

manner appruved by governmental delegates for boundary waters 

on April 7 - 8 ,  1989 and in accordance with the programme for 

1990-1993. 

- Respective authorities of the contractual part ies  will 

determine limit values of separate water quality indicators on 

the basis of long-termed common monitoring of water quality in 

the Danube and the values gained by detail monitoring before 

the filling up of the reservoir at HruSov-Dunakiliti in 1989. 

These values will be used as a basis for the  assessrnent of 

deviations as to w a t e r  quality and t h e  operation of the G / N  

Project will he adjusted accordingly. 

- The contractual parties will agree that peak operation m a y  

begin as late as the completion of the constniction of 

installations necessary for the protection of water purity. T h e  

operational niles  of t h e  Project  must take into consideration 

t h e  conditions. 

- In order tu guarantee the  above mentioned objectives, the  

parties u i i l  agree on a project construction necessary 
WTP on the  territory of both cotrntries no later t han  before 

t h e  commencement of the peak operation. The fulfilment of t h e  

agreed p r o j e c t  w i l l  be verified every year by the governmental 

plenipotentiaries f o r  boundary waters. 

- The contractual parties will mutually accept the obligation of 

informing the public about t h e  development of ecological 

conditions with a particular emphasis on w a t e r  quality. 

The çchedule of works envisages establishment of a common 



working group of experts from both parties w h o  will prepare 

draft agreement by the end of June 1989. 
This report was dune in t w o  copies, in Slovak and Hungarian 

lanquages, both of them beirig equally authentic. 

A t  Budapest, on April 8, 1989 

(Signedl Vladimir Margetin 

Minister of Forestry, water Minister of environment 

management: and wood pioceççing protection and water management 

industry of Slovakia of Hungary 



Annex 56 

(Translation) 

Letter 19 March f 984 from Vice-Prime Minister (Jozsef Marjai) to the Chairman, 
Bungarian Ataderny of Sciences (Dr. Janos Szentigothai) 





Council of Ministers 

of the Hmgar ian  People's ~epublic 

Comrzde 

D r .  JSnos Çzentagothai 

chai man 

of the  Hungarian Academy af Sciences 

B u d a p e s t  

D e a r  comrade Szentagothai, 

The Prime M i n i s t e r  has submitted tu me a d ,  trhus 3: ha6 t h e  

possrbility tu study. the standpoint of the Presidium of t he  

Runqariarl Academy of S C ~ ~ C ~ S  concem-ing s c i e n t  if ical ;y  

disputable questions related w i t h  the G/N System of water worlcs .  

1 consider this standpoint f o r  very important: becauçe, the 

Presidium OF the Acaderrty is the  highest forum of our science a r c  

the canstrucîion of the System of =ter works 5s  a rnatter uf suth 

an importance that the decisions or' the G o v e r n m e n t  shoulù ha 

taken w i t h  greatest czrefulness. 

r consider it my duty, dear comrade, to inform ycu 

repeatedly a b a t  the steps undertaken by the Government and tc 

recall those demands which w e  had addressed tu the Acadenry of 

sciences with the a i m  ta rely in our decisions, on the wurk of 
çcientific institutions directed by the Acadeq bacause w e  wact 

to do so a lso  in next stages o f  the c~nstruction of =ter m r k s  . 

After decades of preparatian works, the Governent s i g c d  
in 1977 the Treaty concerpidg the construction cf the S y s t e m  of 

water works, It is trithout dnubt that prognosis concernioq uur 

ecuriom5c sources, investrnent pussibilities w e r e  not adequata to 

t h r  situation which arase later, but we have evaluated it Ln such 
a w a y  that these difficulties wortld be only temporary. Therefore 

we signed an additional A g r e e m e n t  w i t h  Czechoslovakia t h e  

s&stance of *hich was that they W U U ~ U  perform works also instead 4 7 1 



of us and we  WOU^^ begin urur investments o d y  at the beg i~~t ing  

of 80-ties. 

With regara ta difficulties caused by our ccolzomic situation 

which showed up to be p e m e n t ,  we t ~ i e d ,  at the beginning of 

1981, to push for  snspaaçion of rbe investments up tu 1990 and 

t he  n e g o t i a t i o ~  referriag on this szrbject wlth Czechoslovakia 

were started in F e b r u a q  1981- The reasons were firsl of el1 of 

economic character, but we w a a t e d  to refer as w e l l  tc the neéd 

of further tessarcb of environmentzl impzcts, Therefore comrade 

~oxbdndi adGressed yoa already io March 1981 and dem=ded such 

a help of the ~ u n g a r i a  Academy of Sciences w i i i r h  would 

s t r e n g t h e n  our positions dur&g the nequti2tions. 

The co-ssion of the Academy of sciences, estzblished on 

the dona-nci nf comrade ~ o r b a P d i ,  dl6 sot provide such a help.  This 

cornes out €rom your letters of Decemer 5981 w i t h  whîch you sent 
~0 me t h e  report of Petrasovics ac.d ubjectioss of t h e  director 

of che Rotanic research i n s t i t i r~e  of Acadeq of Sciences agaicst 

ch i s  report. In Jvluary  1982 I called oa you re£erriag to these 

written materials and our personal discussions and 1 asked you 

to acrsornplish f u r t h e r  researchcs a elâborate a number of 

matarials which would make possible e l  and erzc~ical 

considera t j un of ecologïcal impacts ia the Govemrnerrt decision 

m a k i n g .  1. could not da u t h e m i s e  but to set up, in this Iet ter ,  

a shor t  t e m  for accortrplishrnent of these w o r k s  because 

negot iations wi th CzechoslovdCia already demded it - 

Unfcrrtunatlely the Emgarian 3-czdemy of Sciences gave us no 

ut i1 izabJ .e  meterial for interstace negutiations. This f ~ c t  an6 

its negarive coasequences far us w e r e  stated on 26 -5,1982 by the 

Economic Consnittee w h i c h  requested the cooperatiad of the 

Scientific-Policical Committee. 

I don' t w a n t  to xecall fmher  our previous correspondence 
and r dun't w a t  to preocapy you in reczllhg now all studies 

a d  staûüpoints elaborated before by the research institutes and 
different codss ioas  of the Academy. These studles have in 
general c o ~ f i m e d  that the concept a d  projects concernhg the 
System af M a t e r  w T r k 6  represent the moSt mature solution base& 

on the actual  scientific Emmiedge. It fs C r u e  and possible tba t  



some mre or less important worries can arise w h i c h  w e r e  nat 
suf f icient f o r  concrete measures or p r ~ j  ec t madif ications . we 
have neverthelees approached Chem w i t h  greatest cautiausness. 

L recall to you that ftom coments and pruposals of the 

~olinszki Conmission (Academy commiseion) ol A p r i i  1982 - even 
if they reflected d i £  ferent views - I hab t0 pick up thase which 
were promishg to be ut i l i zab le  during the ongoing negutiations 

w i t h  Crechoslovakia as arguments to support the naed of 

postponement. The water balance of Szigetkoz and the change of 

designed navigation locks were such subj ects . nie gwernrnBnc- 
plenipoteatiary cmvened for Chese questions the sciwtiscs 

representing the relevant scientific branehes who participated 

in the work of the commission as well as experts w i r h  the a h  tu 

elabcrate such qualified arguments w b i c h  would m a k e  it possible 

to ask f o r  the change of t he  Project  an thus support our  goal ta 

postpone the works. In both cases it became evident that such 

I arguments donlt exist, they conr'irmed che existing valid concept 

I and ttell-thought-out cilaracter of prujects. 

On the basis of the report of the Unf ie r  Secretary General 

of the Academy, the Scientific-~olitical Couanittee in September 

and Navember 1982, and later, i n  summer 1983, the Council for 

I enviranmeatal protection adoptaat çuch resolrrticns which s t a e e d  

I fur thes  research tu f ind  out eveutual ecological damageç, xays 

tu eliminate them and tu form the most favdurable cdnditions. 

Summarizing al1 this, 1 m s t  state that the scientific 

I workshaps of the country participated in the large extent  in the 

creatioa of the concept of the GJN System of w a t e r  ncrks and i r s  
projects , The Guvernmeat relied, r e ly  and will rely alsu in the 

future on the c p h i u n  of the caE!mish;ioils af the Acadeny of 

Sciences and an scientific researches of t h e  Acadeaqr institutions 

which help the practice. 

The avernment Üid 'nat reach its goal ta stop t h a  

I canstmction a£ the Çystem of water workç. lt w a s  nut possii.lle 

l because in czechoslovakia, accordidg tu the agreements of Chat 

I time, the works not only srarted in 1977 but they Qfogressed 

l subsrantially. The suspension of w o r k s  would have caused su& 
damagas thac we coufd not even t h h k  tu coqiençate them. But ae 
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have achieved that the t e m  of coqlet ion of construction of 
water works was postpo~ed by 4 Y e a r s  without any claim for 

comensatian. It made passLble that  OIIZ costs expenses up ta 1985 

would be m i n i m a l  in t u s  fnvestmePt- We succeed& tu save 12 

billions Forints in this critical period. W e  agraea w i t h  OU= 

Czechoslovak parlners that both sfdes wauld be grepared to rake 
I into a c c w t  al1 those juatified a d  realistic d-ds wbieh 

would arise during followhq stages of ccmstructiun in the 

interest of the enviromnentai prutection- Buth sides also 

considered tha t  the close couperation of bach Academies is 

needed . 
1 hope, comrade pzesident, t ha t  you agree with me tfiat. in 

view of available IblowIedge and possibilities t h e  Government 

procesded with great cautiouçness and that  it is w i l l i r r g  :O 

guarantee the p o l i t i c a l ,  economic sad ecological and regional 

developnent interssts of the country. 

1 1 would like tu hfom you, cumrade President, that in 
I 

coordination with Water Management O f f i c e  al1 urorks avisaged hy 

I the rerulrrtioa of the C o u n c i l  for protection of the envizonmerr:: 

1 a d  nature of 21.6.1483 the reference to which is made in the 

standpoint of the  ~resiàium of Academy, are being perf ormed, 

I canaot avoid tu comment on some specific statenents 

contained in the standpoint. Firçt f would like ta p o i n t  out <n 

general that the standpoint 6f the Presidium requests - besiaes 

the formulation of general demands - pl'lority s t a r t  of suc:? 

reçearches'which, in my opinion, had tu be done ldgically before 

signing the iaterstate TYeaLy, but ifl *ny case at latest af ter  

t h e  iettex of comrade Barbandi of March Ig81. 

The Presidium elabaratecl E s  S t a d p o h t  m n g  other things, 

on the basis of the fact that "the general threat ta t h e  

enviromcent, worsening of the quality of groundwater and Surface 

w a t e r ,  farm land indicaté~ wurse tendency th= it was prognosed. 

I mçt state that I am not  i n f o m ~ d  about prognoses indiceti2q 

the wotçe tendency. Such prognosis could be doue only on E ~ P  

basis of researchcs accou@ished by th@ instftutes of the Academy 

of Sciences. Exeept studies done previously thelre are no newer 

çtudTeç which would cunfinn it- I don't consider it decisive but 



t he  latesr analyses of O U  and Eoreign exgorience confim that 

in such water works the quality Of the discharg& water is berter 

that the guality o f  water entering the retentian ares, 

As fm the ~ubstance of point 2 of the standpoint is 
concerned, the costs for e l h i n a t i o n  of ecological damages 

should be shared hy buth sides Because investments c-at he 

left only with th8 party on the territary uf which the measUres 

should be realized, 

The agreements indicate as joint investmenr anly 

constructians directly related with the Systern of water works. 

Their considerable par t  cannot be separated fram the 

environmental protection (groteccion structures, fortificatian 

of banks, seepage network e t c  - 1 but maj ority of these investments 

is qrralified as su-Cailed national învestments- Fur example, the 
mast important national investment of such character on our 

territam is the seepage network serving for  regulatian of 

grourrdwater of Szigetk6z and r ~ g i o n  w a t e r  wark supplyinq the 

drinking water. The costs  of these iavestmeats and other smaller 

structures not mentioned here are indicated in the complete 

investment budget. 

SimiLarly oriented national investmedts are necessary aiso 

on the t e r r i t o q  O£ Slovakia Iregulation of  water bala~ce of t h e  

Danriba Lowlands) Accusding tu the cornmon analysis. rheir 

national investments are mch m o r e  higher thzt ours .  On both 

çides these inveçtments conta* also investments for prevention 

of damages and f o r  development of iDfrastructure. ~aking intd 

a~co - t  alsa thrs fact ,  we cza assert with certitude thac we nave 

do substantiated c l a i m s  against Czechoslovakia. 
The necsssary w r a  investments are consiaered in the  

Standpoint in a very large sense and it is considered as a faulr 

char cha Tnvestment tasks of the G/N Systeai of =ter works dues 

net contain thern- The costs w h i c h  are necessary for  th% 

coriçtructfon of lacking infrastructure, fur  potantial develuprnent 

of agri~nilture and forestry, f o r  better utilization of recreation 

p ~ s s i b i l i t i e s  are not iacluded in i t  - They are, certainly. 

c9mected with the construction of the System of water works, but 

they represent o a y  p a r t i a l l y  additimal possibilities, and 



partially indepeadent investments, 

e proposais fur xealizati~n of such h s t m e n t s  are 
mentioned in the point  2 of the Standpoint, 1 agree with t h e m  in 

general and we want to reaLize them within our material 

possibilities, 

1 w a t  to mention tpro ~ L U ~ O Ç ~ S :  

- You propose that "*raste waters on the a d j a c ~ t  territory 

mst he treated u also bfoloqically befure the reservoir 

bunakilît:f-HruSw is put intu operation". 1 agree t h a t  the 

treatment of sewage waters in the whole country is very 
1 undevelaped ancl that the major part of them shmld be treated 

/ biologically, But I carinot agree that w e  would be able, in such 

a short peridd, to solve the prablem of the biological treatment: 

of sewage w a t e r s  in the whaIe adjacent territam and neither that: 

it is needed, ~ o t h  cmtries c o d t t e d  fhemselves that t h e  

treatment. of sewage water in this region will Ije s01ved 1l1 S U C ~  

an extent that the pullutioe of the Daaube should nat kcrease, 
but the w a t e r  quality should even be improved considerably. M e  

are i n l o m e d  that Czechoslovakia is constmctiag in the affected 

region a number of sewage plants. Re alsa envisage to construct 

a sewage plant in Gy6r what was already discussed f o r  a long 

tirne. But I must say repeatedly that i~ w a s  not sdundly pruved 

by the resear* that the constructian of the G/N Çystan of water 
1 
wdrks wuuld lead tu the deterioration of tbe water quality 2nd 
in particular chat the suwly of Budapest w i t h  drinking water 
would be threatedeâ. Therefore without putting into daubts the 

need to enlarge the waste water treatment - 1 danJt conslder 
substantiated the demand f o r  realizatian of inveatments of such 
an extent and in such a short  time. 

The same point of the Standpoint considers it necesaary to 

create by m e a s  of regulation of the O l d  Danube "corrditions for 
permanentfurrctioningaf r e a l i s t i c ~ l y p l a a n e d ~ v i g a t i o n  roate." 
The fulf5lment of t h i s  d-d fs inpossible. Due tu C h e  

constructiori of the navigation canal, it is n o t  possible to 
ensuze such constant discharge o f  w a t e r  in the old river bed 

dwhieh coiild enable the navigation. Tt is well-knbwn that even n o w  

t 
in case of ml1 discharges it is possible to guarantee 



navigation in this sectioa only by constant dredging. It 'is a l s a  
nut pussfble tu justify the need for permanent navigation. There 

is na such important agglumeration, aor econ6mic activities in 

the affected section wbicb would de& permanent navigability. 

Occasional navigatian will be possrble in the old river bea. W s  

is nevertheless limited to' such a case when  the navigation canal 

cauld not be utilized, because of an accident. In such a case, 
the navigation wotsld be possible tbraugh 24 m wide navi,gation 
fuck cunstmcted at Dunakiïitf weir and due to the specially 
increased discharge- The navigation of small ships w i l l  of course 

be alwayg passible - thanks ta the adaptation of the river-bed - 
any tirne- 

Tfie points 7 and 8 of t he  Standpoint deal with economic 
questions of the Systern of wates works. Tbe research of this 

question tauk place in the  stage of investment preparatian. 

Obviausly, it camot he stated - as in the case of any important 
investment - that the repeated researcb cf effectiveness is not 

neceasaxy, even in that case if changes are nar. possible any 
more. Tt is proved to these decisions that constructions already 
completed or near to be cotnpleted should be considered as a 

specific issue. The a d y  real way is that constructions in 

progreçs or those already currrpleted or their operation wlll be 

adapted tu existing but different conditions, 
In the future, t h e  Goverment intends to undertake such 

measures which are possible under given economic conditions w h i c h  

could ensure that  despite d s t i d g  problems the system of nater 

wurks tindar construction w o u l d  not damage, or wduld intrude in 
minimum extent, the realization O£ our political and economic 
a i m s .  f don't w a x t  to assert that the c~ns t r l rc t iun  of the System 

of water w o r k s  is in our opinion unecod&cal, but it is suré  

that  if we had ta take decision c0ncernbg the c o ~ t r u c t i o n  
today, with our modest investment possibilities w e  w0ul.d probably 

decide to postpone the iavestment . (We would certalnly do it also 
with soma already reafized investments or right now beiag 

reaiized if it had not caused qeater damages than the complet ion 

or their operation. ~s it is Imown, the Goverment: dues not fear 
to take - aftes  careful considaration - decfsiun on termination 





t h i s  I cal1 for  effective support of ins t i tu t ions  of the 

Xungarian Acaderrry of Sciences- 
Dear cornrade Preefde~t, I wuuld like tu assure y# that 

also in future  the qovernment will reqrrire in every i q o r t a n t  

question the opinion of regreseritatives of science a d  ir. wuuld 

i.mp1errien.t: them at maxi- extent in its decisians- 

Budapest, M a r d  19, 1980 

Jozsef Marj ai 






