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AVERTISSEMENTNOTE

Unites de Mesure

IV

The decimal sign may be the full 
stop (Anglo-Saxon usage) or the 
comma (European usage); but as a 
safeguard against confusion, full 
stop (period) and comma are used 
as decimal sign only.

For example, hm’ and km’ were 
preferred to 106 and 10’ mJ. or mil
lion and billion cu.m. See Bulletin 
34 “ ICOLD Guide for the Inter
national System of Units (SI) ”, 
page 13.

Where the number of digits be
fore or after the decimal sign ex
ceeds three, the digit should be di
vided into groups of three by half 
space.

We meet not enough co-opera- 
■ tion from some authors writing in 

English who go on keeping the 
comma to separate the groups of 
three digits instead of using half 
space. It was not possible to make 
the appropriate corrections in all 
the tables provided by the authors 
and even in the text. Sorry for the 
inconvenience.

Units of Measurement

As for the previous Congresses 
and though some authors do not 
fully agree, we attempt to follow 
the recommendations of the Inter
national System of Units (SI).

Comme pour les Congres prece
dents et bien que certains auteurs 
manifestent des reticences a ce su- 
jet, on s’est efforce de suivre les 
recommandations du Systcme In
ternational d’Unites (SI).

Par exemple, on a utilise plus 
volontiers hm3 et km3 au lieu de 
106m3 et 10’m3 ou million et mil
liard de metres cubes. Voir Bulle
tin 34 « Guide CIGB du Systeme 
International d’Unites (SI)», 
page 13.

De meme, on a retenu le point 
(usage anglo-saxon) et la virgule 
(usage europeen) comme signe de
cimal, mais pour eviter toute 
confusion, la virgule et le point ne 
sont utilises que comme signe de
cimal.

Aussi, quand le nombre de 
chiffres avant ou apres la virgule 
est superieur a 3, les chiffres sont 
groupes par 3, chaque groupe 
etant separe par un court espace.

A ce sujet nous rencontrons en
core des difficultds de la part de 
quelques auteurs de langue an- 
glaise qui continuent a utiliser la 
virgule au lieu d’un court espace 
pour separer les groupes de trois 
chiffres. Nous n’avons pas pu ap- 
porter les corrections necessaires 
dans tous les tableaux fournis par 
les auteurs et meme dans le texte. 
On voudra bien nous en excuser.
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QUESTION

69

a)

b)

VIII

il

Retcnues en exploitation : experience 
dans le domaine de 1’environnenient

c)
d)
e)

c)
d)
e)

Subject
Factual review of environmental effects of the project as compa
red with initial predictions, in the following areas:

Social and economic aspects including resettlement, local 
economy, tourism and recreation, water-related diseases.
Geophysical aspects including reservoir clearance, changes in 
waterflow and sediment transport, river bed degradation and 
changes in groundwater level.
Water quality.
Flora and fauna, including aquatic life.
Local climate.

Environmental experience gained 
from reservoirs in operation

Objet
Les rapports traiteront uniquement de la comparaison entre les 
effets constates el ceux initialement prevus, dans les domaines 
suivants de 1’environnement:
a) Aspects socio-economiques comprenant: relogement, econo

mic locale, lourisme et loisirs, maladies hydriques.
b) Aspects gcophysiques comprenant: nettoiement et diSboise- 

ment de la zone de la retenue, modification du regime de la 
riviere et du transport des sediments, erosion du lit de la 
riviere, variations de la nappe phrealique.
Quality de 1’eau.
Flore et faune, y compris la vie aquatique.
Micro-climat.



QUESTION

R. I.

1

R. 2.

11

3.R.
25

R. 4.

39

R. 5.

55

6.R.

65

R. 7.

retenue par courant de densite -
85

R. 8.

99

R. 9.

Ill

R. 10.

127

R. 11.

135

IX

TABLE OF CONTENTS 
OF PAPERS

Won-Hwan LEE (Korea)
A study of the hydraulic and hydrological changes due to dam 

construction in Korea 

TABLE DES MATIERES 
DES RAPPORTS

B. L. JATANA, D. K. AGRAWAL (India)
Environmental impact of Ramganga reservoir in lower Himalayas

- A case study 

M. LUKAC, m. hullova, J. Stefanek. M. LUKAC, Jr. 
(Slovakia)
The effects and consequences of dam and reservoir operation in

Slovakia 

E. BOBIlQSKI, J. ZELAZlftSKI (Poland)
Environmental impact of the WlOcIawek Dam on the lower

Vistula River, Poland 

Richard O. SINNIGER, Giovanni DE CESARE, 
Ottavio MARTINI (Suisse) 
Apports de sediments dans une

Mesures in situ 

J. G1ESECKE, H.-B. HORLACHER (Germany)
Ecologically beneficial operation of a drinking water reservoir 

with regard to water supply, power generation, flood protection 
and minimum discharge 

W. JAGER, K. JUPE, S. HAHN. E. JUNGEL (Germany)
Ecological aspects of Glauchau reservoir redevelopment 

Hyoseop WOO, Kwonkyu YU (Korea)
Prediction of river profile changes downstream of the Daecheong 

dam by using the computer program HEC-6 

Mircea SELARESCU. Ion TECUCI, Adrian POPESCU 
(Romania)
Aspects concerning environmental protection at Lacul Morii 

reservoir 

Maciej ZALEWSKI, Andrzej DOBROWOLSKI (Poland)
Manipulation and monitoring of water level in a reservoir as a 

tool for improvement of water quality by control of biotic 
mechanisms 

T. H. YOON, M. K. KIM (Korea)
Changes in water flow in the Paldang reservoir due to 

impoundment and sediment deposit 



Page

R. 12. 143
R. 13.

153
R. 14.

165
R. 15.

191
R. 16.

211
R. 17.

227
R. 18.

241
R. 19.

255
R. 20.

273
R. 21.

285
R.22.

301
R. 23.

R.24.
351

R.25.

X

Zoran STOJlC, Meta POVZ (Republic of Slovenia)
Fish facilities for dammed streams ..............................................

B. E. MARSHALL (Zimbabwe)
Environmental impact assessment of major hydroelectric projects 

in the middle Zambezi River system ....................................
N. CHARTRAND. R. SCHETAGNE, R. VERDON (Canada) 

Enseignements tires du suivi environnemental au complexe La 
Grande ................................................................................

J. MORA ALONSO MUNOYERRO (Spain)
Determination of minimum flows in regulated rivers. The Spanish 

situation ..................................................................................
J. DOLZ. J. PUERTAS, E. HERRERO (Spain)

Water temperature alteration downstream from a reservoir. The
Ebro River case (Spain) ...........................................................

J. EZCURRA CARTAGENA (Spain)
La Fuensanta reservoir : a reservoir with negative impacts in 1932 

and confirmed beneficial effects in 1992 ....
J. FERNANDEZ-MADRID, F. GIRON (Spain)

The “ Laguna de Las Yeguas ” dams. A 
environmental impact at 2 900 m a.s.l

J. M. SANCHEZ GUZMAN, J.M. RODR1GUEZ CABELLOS 
(Spain)
Measures to correct the impact on aquatic birds caused by the 

operation of Orellana reservoir, Extremadura, Spain ..........

J. L. UCEDA, R. ROMEO, A. PALAU, M. BERGES (Spain)
Principal effects of the refilling of a large reservoir after its total 

emptying ..................................................................................

Jean CLERIN, Joseph EON, Jean-Francois RIZZOLI,
Regis THEPOT (France)
Evaluation a posteriori des effets de grandes retenues fran^aises 

sur 1’environnement socio-economique .................................
H. BEUFFE, A. DUTARTRE, E. DOUTRIAUX,

A. GREGOIRE, A. HET1ER, B. MERCIER (France)
Gestion de la quality de 1’eau, de la flore et de la faune: bilans et 

techniques de restauration .....................................................
A. POIREL, E. VINDIMIAN, J. GARRIC (France)

Gestion des vidanges de reservoirs. Mesures prises pour preserver 
1’environnement et retour d’experience sur une soixantaine de 
vidanges ................................................................................... 321

S. M. TARIQ (Pakistan)
Environmental impact of Tarbela reservoir .................................

H. L. F. SAEIJS (Netherlands)
Creative in a changing delta towards a controlled ecosystem 

management in the Netherlands ........................................... 371

correction of



Page

R. 26.
397

R.27.
421

R. 28.

443
R. 29.

465
R. 30.

489
R. 31.

R. 32.
521

R. 33.

R.34.

555
R.35.

561
R.36.

589
R. 37.

603
R. 38.

611
R. 39.

625

XI

Klaus K. KROPF (Austria) 
Environmental experiences of the Gosau storage lake within

83 years of operation in a tourist range and a nature resort ... 511
B. FRANKOVlC (Croatia)

Impact of the Drava river reservoirs on groundwater ......

M. GRILLENZONI, A. RAGAZZONI. P. MARINI (Italy)
Post-project multiple-criteria evaluation of the Ridracoli dam .... 535

Enrique KALISKI K., Judith BASTIDAS G„ Luis ARRAU DEL
C. (Chile)
Environmental impact produced by the operation of the Paloma 

reservoir

Masanobu TEZUKA, Junya YAMAMOTO (Japan)
Predicting method of sediment flushing system in reservoir ......

Nobuo ANDO. Katsuji TERAZONO. Ryohei KITAZUME 
(Japan)
Sediment removal project at Miwa dam .....................................

Osamu IWASF1ITA, Kouichiro KIKUCHI, Masahiro OHNISHI 
(Japan)
The countermeasures against long-term persistent turbid water by

surface layer intake at Ikehara reservoir .................................
Toshio FIIROSE, Kaoru NIWA, Makoto KUNOH, Yoshihiro

YAMASHITA (Japan)
Development of reservoir water quality technology using current 

control and filamentous algae ................................................
Nobuo ANDOU. Kaoru NIWA, Katsuji TERAZONO, Masaharu

FUKUDA (Japan)
Control of algae growth by aeration/circulation in stratified 

reservoirs .................................................................................

T. A. JACOBS. J. D. KOEHN, T.J. DOEG. B. W. LAWRENCE 
(Australia)
Environmental experience gained from operation of reservoirs in 

the Murray-Darling basin, Australia .....................................

Fu X1UTANG, Tian Y1DE, Tian GUOZHANG (China)
Resettlement from reservoir area can be compatibly combined 

with ecology and environment protection ............................

Shunzhi HE, Jingxiong SHENG. Yuanlan LU (China)
Observation and investigation of environmental impact of

Lingkou reservoir .......................................................................
Giorgio CESARI, Giuseppe PLOTTI, Luciano SERRA (Italy)

Artificial reservoirs and protected areas : some noteworthy Italian 
experiences ..............................................................................

A. J. BATH, T. D. TIMM (South Africa)
Hydrodynamic simulation of water quality in reservoirs of

Southern Africa ..........................................................................



Page

635

649

659

673

681
R. 45.

695

711

735

753

765

769

1

XII

R. 46. Takuro KEGAI, Norihiko NAKAMURA, Toshimasa OTSUKA,
Toshiaki HARA (Japan)
Environmental conservation under lake Biwa development 

project .....................................................................................

R. 40. L. BARWELL. P. HUIZINGA, S. TALJAARD. J. H. SLINGER, 
C. BRUWER. D. LOUW. J. J. ERASMUS (South Africa) 
The maintenance of the Great Brak river estuary after the 

construction of the Wolwedans dam .....................

R. 41. C. A. BRUWER, J. M. JORDAAN Jnr. (South Africa)
The Pongola flood-plain pans: Inundation by programmed 

seasonal releases of water from Pongolapoort dam .............

R. 42. J. P. MILLMORE. J. E. BELL (Great Britain) 
Roadford reservoir - Environmental experiences

R. 50. N. P. DU PLESSIS, P. HEYNS, G. VAN LANGENHOVE (South 
Africa)
Water releases from the Oanob dam for ecological purposes ....

R.48. Alexander E. ASSARIN, Natalia S. BARANOVA, Leonid I. 
TERENTIEV, Albert B. VASSILIEV (Russia)
Some examples of river bed degradation gained from reservoirs 

in operation ............................................................................

R. 43. S. BOONPIRAKS, N. KULKANJANATORN (Thailand) 
Water quality condition in Rajjaprabha dam .

R. 47. Margaret A. MATTER, Dave WEGNER (USA)
Assessing effects of Glen Canyon dam on the Colorado river in 

Glen and Grand Canyons for restoration and mitigation ....

R.44. Fred BURNS (USA)
Reservoir and stream effects of water chemistry changes caused 

by roller compacted concrete (RCC) ....................................

R. 49. R. MOCHEBELELE (Lesotho)
Lesotho Highlands water project. Case study: socio-economic 

considerations .........................................................................

Oscar NAVARRO, Alejandro PUJOL (Argentina)
Environmental impact of hydroelectric developments in the

Comahue Region of Argentina ................................................



SLOVAKIA

1. INTRODUCTION

1

Commission Internationale 
Des Grands Barrages

THE EFFECTS AND CONSEQUENCES OF DAM 
AND RESERVOIR OPERATION IN SLOVAKIA (*)

Q. 69
R. 1

(*) Les effets el les consequences de /’exploitation des reservoirs el des barrages en 
Slovaquie.

M. LUKAC

M. HULLOVA

j. Stefan ek 
Slovak Technical University Bratislava

M. LUKAC, Jr.
Water Research Institute Bratislava

Dix-huitifemc Congrds 
des Grands Barrages 

Durban, 1994

In an average year 36.37 x 10’m’ of precipitation fall on the territory 
of Slovakia, the catchment area of which is 48 950 km2. The surface runoff 
represents 12.592 x 10’m’. The construction of dams and reservoirs has 
got almost 500 years of history. The construction of an extensive system of 
reservoirs, created by earth dams (height H= 8-30 m) began at the 
beginning of the 16th century in the surroundings of the Banska Stiavnica 
town. In the surroundings of this town gold and silver had been mined. 
Small gravity and multiple masonry dams for timber navigation and water 
power purposes were constructed at the end of the 19th and the beginning 
of the 20th centuries. In the Slovak reservoirs about 1.7 x 10’m’ of water 
is accumulated at present to satisfy the demands of water supply (citizens, 
industry), irrigation, water power, etc. The utilization of water potential in 
Slovakia, i.e. the direct and indirect effects of reservoirs and dams and 
some consequences of their operation on the surroundings is analysed in 
the given paper.


