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Special Agreement for Submission to the International Court of Justice of the Differences
between the Republic of Hungary and the Slovak Republic concerning the Gabéikovo-
Nagymaros Project







SPECIAL AGREEMENT
' FOR SUBMISSION TO THE INTERNATIONAL COURT
OF JUSTICE OF THE DIFFERENCES BETWEEN
"THE REPUBLIC OF HUNGARY
AND THE SLOVAK REPUBLIC CONCERNING
THE GABCIKOVO-NAGYMAROS PROJECT

The Republic of Hungary and the Slovak Republic,

Considering that differences have arisen between the Czech and
Slovak Federal Republic and the Republic of Hungary regarding the
implementation and the termination of the Treaty on the Construction
and Operation of the Gabeikove-Nagymaros Barrage System, signed in
Budapest on September 16, 1977 and related instruments (hereinafter
referred to as "the Treaty”}, and on the construction and operation of
the “provisional solution”;

Bearing in mind that the Slovak Republic is one of the two
successor States of the Czech and Slovak Federal Republic and the sole
successor State in respect of rights and obligations relating to the
Gabcikovo-Nagymaros Project;

Recognizing that the Parties concerned have been unable to settle
these differences by negotiations;

Having in mind that both the Czechoslovak andHungarian
delegations expressed their commitment {o submit the dJdifferences
connected with the Gabcikove-Nagymaros Project in all its aspects te
: Einding international arbitration or to the Intermational Court of

ustice;

Desiring that these differences should be settled by the
International Court of Justice;



Recalling their commitment to apply, pending the Judgment of
the Intermational Court of Justice, such a temporary water
management regime of the Danube as shall be agreed between the
Parties;

Desiring further to define the issues to be submitted to the
International Court of Justice,

Have agreed as follicws:

Article 1

The Parties submit the questions contained in Article 2 to the
Intermational Court of Justice pursuant to Article 40, paragraph 1, of
the Statute of the Court.

Article 2

(1) The Court is requested to decide on the basis of the Treaty and
rules and principles of general international law, as well as such other
treaties as the Court may find applicable,

(a) whether the Republic of Hungary was entitled to suspend
and subsequently abandon, in 1889, the works on the Nagymaros
Project and on the part of the Gabcikovo Project for which-the Treaty
atiributed responsibility to the Republic of Hungary; .



{b) whether the Czech and Slovak Federal Republic was entitled
to proceed, in November 1981, to the "provisional solution” and to put
into operation from October 1992 this system, described in the Report
of the Working Group of Independent Experts of the Commission afp the
European Communities, the Republic of Hungary and the Czech and
Slovak Federal Republic dated 23 November 1992 (damming up of the
Danube at river kilometer 1851,7 on Czechoslovak territory and
resulting consequences on water and navigation course);

(c) what are the legal effects of the notification, on May 19, 1992,
of the termination of the Treaty by the Republic of Hungary.

(2) The Court is alss requested to determine the legal
consequences, including the rights and obligations for the Parties,
arigizizg from its Judgment on the questions in paragraph (1} of this

Article,

Article 3

{1) All questions of procedure and evidence shall be regulated in
accordance with the provisions of the Statute and the Rules of Court.

{2} However, the Parties request the Court to order that the
written proceedings should consist of:

(é) a Memorial presented by each of the Parties not later than
ten months after the date of notification of this Special Agreement to
the Registrar of the International Court of Justice;

(b) a Counter-Memorial presented by each of the Parties not
later than seven months after the date on which each has received the
certified copy of the Memorial of the other Party;

) {c) a Reply presented by each of the Parties within such time-
- limits as the Court may order.




(d) The Court may request additional written pleadings by the
Parties if it so determines.

{3) The above-mentioned parts of the written proceedings and their
annexes presented to the Registrar will not be transmitted to the other
Party until the Registrar has received the corresponding part of the
proceedings from the said Party.

Article 4

(1) The Parties agree that, pending the final Judgment of the
Court, they will establish and implement a temporary water
management regime for the Danube.

(2) They further agree that, in the period before such a regime is
established or implemented, if either Party believes its rights are
endangered by the conduct of the other, it may request immediate
consultation and reference, if necessary, to experts, including the
Commission of the European Communities, with a view to protecting
those rights; and that protection shall not be sought through a request
to the Court under Article 41 of the Statute.

(3) This commitment is accepted by both Parties as fundamental to
the conclusion and continuing validity of the Special Agreement.

Article 5

. (1) The Parties shall accept the Judgment of the Court as final and
}gmc}llmg upon them and shall execute it in its entirety and in good
falith.

(2) Immediately after the transmission of the Judgment the Parties
shall enter into negotiations on the modalities for its execution.



(3} If they are unable to reach agreement within six months, either
Party may request the Court to render an additional Judgment to
determine the modalities for executing its Judgment.

_Article 6

(1) The present Special Agreement shall be subject to ratification.

{2} The instruments of ratification shall be exchanged as soon as
possible in Brussels.

(3} The present Special Agreement shall enter into force on the
date of exchange of instruments of ratification. Thereafter it will be
notified jointly to the Registrar of the Court.

In witness whereof the undersigned, being duly authorized thereto,

have signed the present Special Agreement and have affixed thereto
their seals.

Done in Brussels, this 7th day of April, 1993, in triplicate in
English.

For the Republic of Hungary For the Slgvak Republic

D







Annex 2

Treaty of 16 September 1977 between the Hungarian People's Republic and the
Czechoslovak Socialist Republic Concerning the Construction and Operation of the
Gabgéikovo-Nagymaros System of Locks
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[TranstaTION — TRADUCTION]

TREATY' BETWEEN THE HUNGARIAN PEQPLE'S REPUBLIC AND
THE CZECHOSLOVAK SOCIALIST REPUBLIC CONCERNING
THE CONSTRUCTION AND OPERATON OF THE GABCIKOVO-
NAGYMAROS SYSTEM OF LCCKS

The Hungarian People’s Republic and the Czechoslovak Socialist Republic,

Considering their mutual interest in the broad utilization of the natural
resources of the Bratislava-Budapest section of the Danube river far the development
of water resources, energy, transport, agriculture and other sectors of the national
economy of the Contracting Parties,

Recognizing that the joint utilization of the Hungarian-Czechoslovak section of
the Danube will further strengthen the fraternal relations of the two States and
significantly contribute to bringing about the socialist integration of the States
members of the Council for Mutual Economic Co-operation, have therefore

Decided to conclude an Agreement concerning the construction and operation
of the Gabdikovo-Nagymares system of locks, and have for this purpose appointed
as their plenipotentiaries:

The Presidium of the Hungarian People’s Republic:

Mr. Gyorgy Lazar, Chairman of the Council of Ministers of the Hungarian
People’s Republic;

The President of the Czechoslovak Socialist Republic:
Dr. Lubomir Strougal, Prime Minister of the Czechoslovak Socialist Republic,

who, having exchanged their full powers, found in good and due form, have agreed
as follows:

crapter 1. PURPQOSE OF THE TREATY

Article 1. THE JOINT INVESTMENT

).  The Coatracting Parties shall construct the Gabcikovo-Nagymaros system

of locks thereinafter referrcd to as the “System of Locks™) as a jcint investment; the

System of Locks shall comprise the GabZikovo system of locks and the Nagymaros

systim of locks and shall constitute a single and indivisible gperational system of
works. :

2. The principal works of the Gab&ikovo system of Jocks shall be as follows:

{¢} The Dunakiliti-Hruov head-water installations in the Danube sector at
r.km. {river kilometre(s)) 1860-1842, designed for a maximum fluud stage of
{31.10 m.B. (metres above sea-level, Baltic system), in Hungarian and
Czechostovak territory; - |

(6) The Dunakiliti dam and auxiliary navigation lock at r.km. 1842, in Hungarian
territory;

! Came into force on 30 Junc §978, the date of the exchange of the instrumentis of ratification, which teck Mace at

I*rague, in accordance with article 28 (2). 1 1

Slovak Footnote: . ART g
"ock" is a mis-translation. The correct translation is “Weir".
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(c) T'he by-pass canal (head-water canal and ta:! water Lanal) at r.km. 1842-1811,
in Czechoslovak territory; S L

(d) Series of locks on the by-pass canal, in Czec.hoslovak termory, consastmg of a"_'"_ :

- hydroelectric power. plant with mstallcd capacuy of 720 MW double naviga-
tion locks and appurtenances thereto; -

(e} lmproved old bed of the Danube at r.km. 1842-1811, in the Jomt Hungarian-

Czechoslovalk section;

(/) Deepened and regulated bed of the Danube at r.kin. 181§-1791, in the joint

Hungarian-Czechoslovak section. '

3. The principal works of the Nagymaros systein of locks shall be as follows:

(@} Head-water instailations and flood-control works in the Danube sector at
r.km., 1791-1696.25 and in the sectors of tributarics affected by flood waters,
designed for a maximum flood stage of 107.83 m.B., in Hungarian and Czecho-
slovak territory; e

(b) Series of locks at r.km. 1696.25, in Hungarian territory, consisting of a dam, a
hydroelectric power plant with mstalled capacity of 158 MW, double nawga-
tion locks and appurtenances thereto; .

(¢) Deepened and regulated bed of the Danube, in both its branches, at
r.kim. 1696.25-1657, in the Hungarian section.

4. The concept of the System of Locks shall include the joint investment pro-
gramine. The technical specifications relating to the System of Locks shall be included
in the joint contractual plan drawn up as provided in the Agreement, signed at Brati-
slava on 6 May 1976, between the Government of the Hungarian People’s Republic
and the Government of the Czecheslovak Socialist Republic concerning the drafting
of a joint contractual plan for the Gab&ikovo-Nagymaros System of Locks (herein-

after referred to as “the Agreement”).

Articte 2. NATIONAL INVESTMENT

I. Witha view totaking advantage of the opporiunties afforded by the System
of Locks, the Coatracting Parties may, in addition to the joint investment, also
undertake national investments exclusively in their own interest and for their own

purposes.
2. Thecosis of national investment shall be borne in full by each Contracting
Party.
3. National investment may not have a detrunental effect on the results of the
joint invesunent. -

cuarter 1. EXECUTION OF THE TREATY

 Article 3

1. Operations connected with the realization of the joint investment and with
the performaiice of tasks relating to the aperation of thie System of Locks shall be
directed and supervised by the Governments of the Contracting Parties through
delegates (heremaf{cr refer red to as “government deicgatcs”) appointed by them for
that purpose.

2. ','I:hc: government delegates shall establish appropriate permanent and tem-
porary joint agencies {or the performance of their functions and, pending the ap-
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proval of the joint contractual pian, shall make regulations governing the organiza-
tion and activities of those agencies.

3. The principal functions of the government delegates shall be as { ollows -
(a) At the time of the realization of the joint investment:

(1) To ensure that construction of the System of Locks is properly co-
ordinated in the territories of the Contracting Parties and is carried out in-
accordance with the approved joint contractual plan and the project work
schedule;

(2) To provide for supervision over labour and supplies and for co-
crdination between the agencies of the Contracting Parties;

3y To approve proposals for the modification of the techmcal proccdures
adopted in the joint contractual plan;

(4) To determine the justification for and extent of addxtlonal costs arising
from the circumstances specified in article 7;

{5} To provide for and approve the records and settlement of differences
relating to the apportionment of labour and supplies in equal measure in
the cases specified in article 7;

(6) To provide for the acceptance of individual works from the supplying
agencies and the delivery thereof to the authorized operating agencies.

(&) At the time of the operation of the System of Locks:

(1) To establish the operating and operational procedures of the System of
Locks and ensure compliance therewith;

(2) To ensure the performance of tasks connected with the operation,
maintenance and possible reconstruction of jointly-owned works of the
System of Locks, including the performance of tasks connected with the
generation and distribution of electric power;

(3) Toapprove the technical-economic plans and the reciprocal settlement of
accounts relating to the operation, maintenance and possible reconstruc-
tion of the works of the System of Locks;

(4) To supervise compliance with the water balance approved in the joint
contractual plan;

(5) To supervise and co-ordinate the activities of national operating agencies
in times of flood or ice disposal.

4. The activities of the government delegates shall be governed by the joint
statute approved by the Governments of the Contracting Parties.

CHAPTER 1. REALIZATION OF THE SYSTEM OF LOCKS

Article 4. PREPARATION AND REALIZATION OF THE JOINT INVESTMENT

1. The joint investment shall be carried out in conformity with the joint con-
tractual pian, which, for the purposes of the preparation of the joint investment,
shall be drawn up by the agencies of the Contracting Parties on the basis of the
Agreement. .

2. The joint contractual plan shall:

(a) Determine the main dimensions of the works of the System of Locks, the tech-
nical specifications of technical equipment, the final project work schedule and
responsibility for the costs referred to in article 12, paragraph 2;

13.



(&) Serve as a basis for:
(1} Ordering the technical equipment, consuucuon materials, machinery and
- steelwork for the System of Locks;
(2) Drawing up the construction plans and specifications.

3. Approval of the joint contractual plan shall be effected in conformity with
the national laws and regulations of the Contracting Parties, and the government
delegates shall inform each other of its approval.

4. Qperations relating to the joint investment shall be organized by the Con-

tracting Parties in such a way that the power generation plants will be put into service
during the period 1986-1990.

Article 5. RESPONSIBILITY FOR THE COSTS OF THE JOINT INVESTMENT,
APPORTIONMENT OF LABOUR AND SUPPLIES

I. The costs of carrying out the joint investment shall be borne by the Con-
tracting Parties jointly in equal measure.,

2. The Contracting Parties shall defray their portion of the costs of carrying
out the joint investment on the basis of an apportionment of labour and supplies in
equal measure according to the labour and supplies actually provided.

3. The costs of carrying out the joint investment shall be as follows:

{a} Costs of the research, exploration and planning operations required for draw-
ing up the joint contractual plan and the construction plans and specifications;

(&) Costs of carrying out the works provided for in the joint investment, including
such costs of carrying out works in the nature of joint investment and coming
within the joint investment programme as were incurred by the Contracting
Parties before the entry into force of this Treaty and as have by mutual agree-
ment been included in the joint contractual plan;

(¢) Costs of acquiring immovable property which, either on a temporary or a per-
manent basis, is required for carrying out the joint investment.

4. The apportionment of planning, research and exploration operations under
the Joint contractual plan shall be provided for in the Agreement.

5. Thelabour and supplies required {or the realization of the joint investment
shall be apportioned between the Contracting Parties in the following manner:

(@) The Czechoslovak Party shall be responsible for:
{1} The Dunakiliti-HruSov head-waier instaliations on the left bank, in

Czechoslovak territory;

{2) The head-water canal of the by-pass canal, in Czcechoslovak territory;
(3) The Gabéikovo series of locks, in Czechoslovak territory;
(4) The flood-contro! works of the Nagymaros head-walter installations, in
- Czechoslovak territory, with the exception of the lower Ipel district;
(5) Restoration of vegetation in Czechoslovak territory;

{6y The Hungarian Party shall be responsible for: |

(1) The Dunakilite-HruSov head-water installations on the right bank, in
Czechoslovdk territory, including the connecting weir and the diversion-
ary weir;

(2} The Dunakilite-Hrudov head-water installations on the right bank,
Huugarian territory;
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(3) The Dunakiliti dam, in Hungaridh territory;
(4) Thetail-water canal of the by-pass canal, in Czechoslovak territory;
(5} Deepening of the bed of the Danube below Palkovitovo, in Hungarian
and Czechoslovak territory;
(6) Improvement of the old bed of the Danube, in Hungarian and Czecho-
slovak territory;
(7) Operational equipment of the Bablikovo system of locks {transport
equipment, maintenance machinery), in Czechoslovak territory:
(8) The flood-control works of the Nagymaros head-water instalfations in
the lower Ipel district, in Czechoslovak territory;
(9) The flood-control works of the Nagymaros head-water installations, in
Hungarian territory;
(10) The Nagymaros series of locks, in Hungarian territory;
(11) Decepening of the tail-water bed below the Nagymaros system of locks, in
Hungarian territory;

{12y Operational equipment of the Nagymaros system of locks (transport

equipment, maintenance machinery), in Hungarian territory; '

(13) Restoration of vegetation in Czechoslovak territory. *

6. The apportionment of labour and supplies under the joint investment as
provided in paragraph 5 shall be evaluated by the Contracting Parties in monetary
terms in the joint contractual plan. The valuation of the labour and supplies shall not
- affect the apportionment of the works {labour) specified in paragraph 5; however,
- any amount due for settlement may not exceed 2.5 per cent of the budgetary value of
the work and deliveries to be carried ocut by the Contracting Parties in accordance
with paragraph S. The settlement of any difference as aforesaid shall also take the
form of labour and supplies. The costs of carrying out the joint investment shall be
- specified in the joint contractual plan on the basis of the mutually agreed budgetary
figures and shall be expressed in the Hungarian forint and the Czechoslovak koruna
at the annual rate of exchange in effect on 1 January 1975.

7. Each Contracting Party shall bear the full amount of all costs of works to be
carried out and labour and supplies to be provided by it in accordance with the ap-
portionment of labour and supplies under the joint investment.

8. The Contracting Parties shall, on the basis of the apportionment of labour
and suplies under the joint investment, prepare construction plans and specifications
for the works to be carried out and the operations to be performed by them within
their sphere of authority in accordance with the approved joint contractual plan, and
they shall, on the basis of such plans and specifications, ensure within their sphiere of
authority the excecution of the said works.

9. -The Contracting Parties shall ensure, and shall be responsible to each other
for doing so, that the planning and execution of works and operations are in accord
with the approved joint contractual plan. - :

Article 6. AGENCIES RESPONSIBLE FOR THE REALIZATION OF THE JOINT INVESTMENT
1. The ContractingParties shall rely on their own investment agencies to en-

su;g: thaét the objectives connected with the realization of the joint investment are
achicveaq.

Slovak Footnote:

This sub-article should read: " i - ..
territory". read: "Restoration of vegetation in Hungarian
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2., Sup;rws:on 'aud co-ordination of the activities of the invesument agencies of
the Contracting Parties shall be ensured by the government delegates.

Article 7. SETTLEMENT OF COSTS IN EXCESS OF THE JOINT INVESTMENT

I. Subsequent to the apporiionment of labour and supplies under the joint in-
vestment, there 'sl{ull ’be no scttlemeng between the Contracting Parties of additional
costs under the joint investment relating to the construction of the System of Locks
save in the following cases: !
(¢) Damage arising in the course of the realization of the investment by reason of
unavoidabie circumstances {vis wmujor);

(6} The emergence of unforeseeable geological conditions;

{¢) Mutuaily agreed modifications of the technical procedures adopted in the ap-
proved joint contractual plan.

2. The expression “unforeseeable geclogical conditions” means a situation
where the geological conditions determined in the course of construction differ
markedly from the conditions determined on the basis of the exploration conducted
for the purposes of the joint investment programme and the joint contractual plan.
Additional costs arising from faulty exploration, planning errors or faulty methods
of construction may not be regarded as consequences of untoreseeable geological
conditions.

3. . Costs arising in consequence of the cases enumerated in paragraph 1 shall
be borne by the Coatracting Parties in equal measure afte: approval by the govern-
ment delegates.

4. The Contracting Parties shall endeavour, if possible in the course of the
coastruction, to settle, in the form of labour and supplies. any differences that arise
subsequent (o the apportionnent in equal measure of labour and supplies.

Article 8. QWNERSIIP OF WORKS CARRIED QUT UNDER THE JOINT INVESTMENT
1. Amoug the works of the System-of Locks carried out as joint investment,
the following shall be jointly owned by the Contracting Parties in equal measure:
(¢} The Dunakiliti dant (article 1, paragraph 2 (0}):
() The by-pass canal {article [, paragraph 2 {¢});
(¢} The Gabeikovo series of locks (article 1, paragraph 2 (d));
(d) The Nagymaros series of locks (article 1, paragraph 2 ());
. 2. On the basis of the joint ownership, the Contracting Parties shall have the
rights and obligations arising from the relevant provisions of this Treaty.. .
3. 'Ownership of the other works of the System of Locks carried out as joint in-
vestment shall vest in the Contracting Party in whose territory they were constructed.

CHAPTER 1v. OPERATION OF THE WORKS OF THE SYSTEM OF LOCKS

Article 9. SuaRk ofF THE CONTRACTING PARTIES IN THE USE OF
THE SysTiEM OF LOCKS |
1. The Coutracting Parties shall participate in the use and in the benefits of the
System of Locks in equal measure. ‘

2. 'The output of the hydroelectric power plants shall be available to the Con-
tracting Parties in equal measure, and they shall participate in kind, in equal
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measure, in the base-load and peak-load ';;éwer generated at and conducted from the
said plants. o

3. In the event of the construction of planned locks on the Danube directly
above or below the System of Locks, the Contracting Parties shall individually agree
on taking the impact of the works on each other into consideration. :

Article 10, METHOD OF OPERATION OF THE WORKS OF THE SYSTEM oF LoCKs

1. Works of the System of Locks constituting the joint property of the Con-
tracting Parties shall be operated, as a co-ordinated single unit and in accordance
with the jointly-agreed operating and operational procedures, by the authorized
operating agency of the Contracting Party in whose territory the works were built.

2. Works of the System of Locks owned by one of the Contracting Parties
shall be independently operated or maintained by the agencies of that Contracting
Party in the jointly prescribed manner.

3. The Contracting Parties shall ensure that the agencies operating the System
of Locks maintain, in accordance with the regulations in force, operating conditions
that satisfy the requirements for co-ordinated and effective operation of the entire
System of Locks.

4. The following principles shall in particular be observed in the operation of
the power-plant facilities of the System of Locks:

(@) The hydroelectric power plants of the two series of locks in the System of Locks
shall be so operated as not only to take into account the requirements of the

energy-related agencies of the Contracting Parties but also to satisfy the

demands of efficiency and economy;
{&) Electric output and the distribution and consumption of electric power shall be

determined by agreement between the State {oad-distribution dispatchers of the-

Contracting Parties.

Article 11. AGENCIES OPERATING THE WORKS OF THE SYSTEM OF LOCKS

1. The Contracting Parties shall entrust the operation of those structures of
the jointly-owned works of the System of Locks which are in their territories to the
following national operating agencies:
{a) To energy-related agencies in the case of energy-related works;
{6y To water-resource management agencies in the case of water-resource-

management and navigational works.

2. Supervision and co-ordination of the activities of the national agencies
responsible for the operation of the System of Locks shall be ensured by the govern-
ment delegates.

Article 12, RESPONSIBILITY FOR THE PAYMENT AND ACCOUNTING OF THE OPERATING
COSTS OF THE SYSTEM OF LOCKS
1. Operating, maintenance (repair) and reconstruction costs of jointly-owned
works of the System of Locks shall be borne jointly by the Contracting Parties in
equal measure.
2. Those works constituting the property of one of the Contracting Parties the

operating, maintenance (repair) and reconstruction costs of which are borne jointly
by the Contracting Parties in equal measure shall be specified in the joint contractual

plan.
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3. Costs not menijoned in paragraphs | and 2 and flood-control costs incurred
in their own territory shall be borne separately by each of the Contracting Parties.

4. Only direct costs may be included under the heading of operating, main-
renance and reconstruction costs. The sphere of direct costs shall be defined by the
operators before operations begin. The definition thereof shall be approved by the
government delegates. Direct costs may not be construed as including general (over-
head) costs, taxes and State levies, amortization costs, and charges {or water used for
the production of electric power.

S. The planning and accounting of the jointly-borne costs referred to in para-
graphs 1, 2 and 4 shall be effected in the following manner:

{¢} The operating agencies shall draw up annual operating, maintenance and
reconstruction plans, which shall be approved by the government delegates.
These plans shall include a breakdown of the operations according to whether
they were performed by the operating agencies or by outside undertakings;

(b) The accounting of operations performed by outside undertakings shall be car-
ried out on the basis of invoices verified by the operators;

(¢) Theaccounting of the operations which are carried out on the basis of the plans
shall be approved each year by the government delegates;

(&) Detailed instructions on planning and accounting procedures shall, before the
commencement of the operations, be drawn up by the operating authorities,
with the agreement of the financial authorities of the Contracting Parties, in ac-
cordance with guidelines given by the government delegates.

6. The annual amount of jointly-borne operating costs shall be expressed in
national currencies converted into transferable roubles. If, at the commencement of
operations, no generally applicable exchange rates are available, the financial au-
thorities of the Contracting Parties shall come to a decision on them.

7. The Coatracting Parties shall endeavour to ensure that any differences aris-
ing from operating costs are, so tar as possible, settled by work performed within the
framework of the annual operating, maintenance and reconstruction plan of the
System of Locks. The procedure for the settlement of differences still outstanding
shall be determined by agreement between the competent authorities of the Contract-
ing Parties. :

CHAPTER V. WATER-RESOQURCE MANAGEMENT FUNCTIONS

Article 13. FLOOD CONTROL AND ICE DISCHARGE

l. Flood-control operations shall be carried out by the water-resource man-
agement authorities of the Contracting Parties.

2. On the occasion of flooding or ice movement in the System of Locks, the
government delegates shall ensure co-ordination of the activities of the flood-control
authorities of the Contracting Parties. .

3. Onthe ovccasion of flooding or ice movement, the opertions of the works of
the System of Locks shall be subject to flood-control requirements. '

4. High water and ice shall be discharged through the head-water installations
and the series of locks of the System of Locks in accordance with the operating and
operational procedures of the System of Locks. '
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Article 4. WITHDRAWAL OF WATER FROM THE DANUBE
1. The discharge specified in the water balance of the approved joint contrac-
. tual plan shall be ensured in the bed of the Danube between r.km. 1842 and
r.km, 1811 unless natural conditions or other circumstances temporarily require a
greater or smaller discharge.

2. The Contracting Parties may, without giving prior notice, withdraw from-
the Hungarian-Czechoslovak section of the Danube, and make use of, the quantities
of water specified in the water balance of the approved joint contractual plan.

3. In the event that the withdrawal of water in the Hungarian-Czechoslovak
section of the Danube exceeds the quantities of water specified in the water balance
of the approved joint contractual plan and the excess withdrawal results in a decrease
in the output of electric power, the share of electric power of the Contracting Party
benefiting from the excess withdrawal shall be correspondingly reduced.

" Article 15. PROTECTION OF WATER QUALITY

. The Contracting Parties shall ensure, by the means specified in the joint
contractual plan, that the quality of the water in the Danube is not impaired as a
result of the construction and operation of the System of Locks. ,

2. The monitoring of water quality in connection with the construction and
operation of the System of Locks shall be carried out on the basis of the agreements
on frontier waters in force between the Governments of the Contracting Parties.

Article 16. MAINTENANCE OF THE BED OF THE DaNuzs

Maintenance of the bed of the Danube, including the old bed of the Danube,
shall be incumbent upon the competent State agencies of the Contracting Parties.
Maintenance operations shall be carried out in accordance with the approved operat-
ing and operationai procedures of the System of Locks and with due regard for the
provisions of the agreements on frontier waters in force between the Governments of
the Contracting Parties.

Article 7. WATER-USE PERMITS AND WATER-USE SUPERVISION
The water-use permits and water-use supervision of structures in their territories
constituting jointly-owned works of the System of Locks shall be provided for by the
Contracting Parties in accordance with their own laws and regulations.

CHAPTER VI. NAVIOATION

| Article 18

1. The Contracting Parties, in conformity with the obligations previously
assumed by them, and in particular with article 3 of the Convention concerning the
regime of navigation on the Danube, signed at Belgrade on 18 August 1948,' shall en-
sure-uninterrupted and safe navigation on the international fairway both during the
construction and during the operation of the System of Locks.

2. The construction of the System of Locks will, when the Dunakiliti dam is
put into service, make it necessary to re-route shipping and, for a short time, to inter-
rupt shipping. Shipping shall be re-routed through the Dunakiliti navigation lock in
such a way as {0 require the minimum interruption of navigation. The re-routing of
shipping and the movement of shipping through the Dunakiliti lock shall take place

' United Natians, Treuty Series, val, 33, p. 181,
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at the time of leust shlpping traffic so as 1o be able 10 continue for the minimum
period specified in the joint contractual plan.

3. Namgmon in the System of Locks shall be governed by the rcgulauons of
the navigation authorities of the Contracting Parties.

4. Theconditions for navigation in the old bed of the Danube shall be specaﬁed :
in the operating and operational procedures. '

CHAPTER Vii. PROTECTION OF THE NATURAL ENVIRONMENT

Article 19. PROTECTION OF NATURE
The Contracting Parties shall, through the means specified in the joint contrac-

gual plan, ensure compliance with the obligations for the protection of nature arising
in connection with the construction and operation of the System ¢f Locks.

Article 20. FISHING INTERESTS

The Comracnng Parties, within the framework of national investment, shall
take appropriate measures for the protection of fishing interests in conformity with
the Danube Flshertes Agreement, concluded at Bucharest on 29 January 1958.°

CHAPTER VIll. PROVISION OF LAND

Article 21

The Contracting Parties shall in good time prepare and make available 1o each
other the land required for the preparatory construction stage, the construction and
the operation of the works of the System of Locks.

cHaPTER 1X. DETERMINATIONOF THE BOUNDAgY LINEQFTHE STATE
FRONTIER AND CROSSING OF THE STATE FRONTIER

Article 22. DETERMINATION OF THE BOUNDARY LINE OF THE STATE FRONTIER

!, The Contracting Parties have, in connection with the coastruction and
operation of the System of Locks, agreed on minor revisions of and changes in the
character of the Siate frontier between the Hungarian People’s Republic and the
Ceechoslovak Socialist Republic, as follows:

{¢) Subsequent to the construction of the System of Locks, the movable character
of the State frontier in the old bed of the Danube between the r.km. {340 and
r.km. 1811 segments shall remain unchanged, and the po+ton of that frontier
shal} be defined by the centre-line of the present main navigation channel of the
river;

() . Inthe r.km. 1842-1840 sector, up to the division of the bed, the State frontier
shall run, as though fixed, along the centre-line of the present main navigation -
channel;

(¢) In the Dunakiliti-Hrulov head-water area, the State fronller shall run from
r.kin. 1842 alomg the centre-line of the present main navigation channel up to
boundary point 161.Y.0.4.;

(/) In the Dunakiliti-Hru$ov head-water area, the State froatier shall run from
boundary point 161, V.0.4. 1o boundary stone No. [.5. tn a straight line :n such

Y United Nations, Freuty Series, vl 339, p. 23
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a way that the territories affected, to the extent of about {0-10 hectares, shal] be
offset between the two States. _

2. The revision of the State frontier and the exchange of territories providec
for in paragraph | shall be effected by the Contracting Parties on the basis of ¢
separate treaty.

3. The Contracting Parties shall, in the tail-water canal and head-water canal
and in the main shipping lane in the Dunakiliti-Hru3ov head-water area extending (¢
r.km. 1850.4, continue without change to exercise the rights and comply with the
obligations to which they were entitled, or by which they were bound, in this sector o
the river before the conclusion of this Treaty, notwithstanding that the internationa
shipping lane has in this sector been shifted to the tail-water canal or head-wate
canal, respectively, situated in Chechoslovak territory.

~ Article 23. CROSSING OF THE STATE FRONTIER

1. Inthecourse of the preparations for and the construction and operation of
the System of Locks, the two Contracting Parties shall ensure that authorized
persons possessing the appropriate documents are able to cross the State frontier,
subject to extremely simplified formalities, for the purpose of performing the tasks
arising from this Treaty, and that the necessary conditions are provided for the per-
formance of the said tasks in their territories.

2. " The competent authorities of the Contracting Parties shail agree separately .
on detailed regulations concerning the crossing of the State frontier in accordance
with paragraph 1 and the stay of the relevant persons in the territory of the other
Contracting Party.

CHAPTER X. CUSTOMS PROVISIONS

Article 24

1. Separate agreements shali be concluded by the competent authorities of the
Contracting Parties concerning the transfer to the territory of the other Contracting |
Pany of documents, machinery and materials required for operations connectec ‘
with the preparations for and the realization and operation of the System of Locks |

2. The Contracting Parties shall make available to each other, free of financia |
levies {duties, taxes, fees, etc.), the electric power to which the other Contracting ‘
Power is entitled from the power produced in the System of Locks. |

cHAPTER XI. LIABILITY OF THE CONTRACTING PARTIES AND
PAYMENT OF DAMAGES

Article 25. JoOINT LIABILITY OF THE CONTRACTING PARTIES AND
' PAYMENT OF DAMAGES

I. The Conlracting Parties shall be jointly liable in respect of: __
{a) The content of the approved joint contractual plan; ;

{6) The execution of the Treaty during the construction and operation of the
System of Locks, the jointly-adopted measures and decisions of the govern-
ment delegates, and the joint measures and decisions of the joint agencies. |

2. Inconsequence of their {iability under paragraph 1, the Contracting Parties !
shall jointly and in equal measure:

21



(u) r\"!ul_cc' compensation for damage resulting {rom acts giving rise to their joint

liability an_d pay the costs arising from such compensation;

(b) Compensate a third party for damage suffered by him as the result of acts giv-

ing rise {0 their joint liability.

3 The Comrpgting Parties shall jointly and in equal measure make compensa-
tion for damage arising in 1.he course of the realization of the joint investment and
du_rmg the period of operation of the jointly-owned works, and shall pay the costs
arising from such compensation:

{g) Inthe case of damage resulting from unavoidable circumstances (vis major);
(&) Inthecase of damage caused by a third party, on condition that the investor or

operator could not have prevented the damage even though the exercise of the
diligence that might have been expected of him.

Article 26, EXCLUSIVE LIABILITY OF THE CONTRACTING PARTIES AND PAYMENT OF
: DAMAGES

‘I, Each of the Contracting Parties shall be separately and exclusively liable in
respect of: ‘

(a) The accomplishment of the work and deliveries which, on the basis of the ap-
portionment of labour and supplies under the joint investment, are carried out
by them, in accordance with the provisions of the approved joint contractual
plan and within the time-limits specified in the project work schedule;

{0} The operation, and the systematic maintenance in good working order, of the
jointly-owned works constructed in their territories, and the preservation of the
plant and equipment of those works;

(¢} The operation, and the systematic maintenance in good working order, of
works constituting the property of one of the Contracting Parties as provided
in article 8, paragraph 3, and the preservation of the plant and equipment of
those works. :

2. Inconsequence of their liability under paragraph 1, the Contracting Parties
shall separately and exclusively: '

(¢) Make compensation for damage which results from acts giving rise to their ex-
clusive liability in connection with the operations and works referred to in para-

.graph 1, sub-paragraphs (2} and (&), or damage which results from the action
of a third party, on condition that the invesior or operator could have pre-
venied such damage through the exercise of the diligence that might have been
expected of hinmy, and shall pay the costs arising from such compensation;

(&) Make compensation for all damage arising from operations of the works re-
ferred 1o 1n paragraph 1, sub-paragraph (¢}, and shall pay the costs arising
from such compensation;

(¢} .Compensate the other Contracting Party or a third party for damage resulting
from the late or improper performance of work and deliveries carried out by
them, from the deterioration of the plant and equipment of the works referred
to in paragraph 1, and from operations not in conformity with the approved
operating and operational procedures. : o
3. Determination of the extent of damage compensable and the amount of

costs payable under the provisions of paragraph 2, and determination of the causes

of the damage and the ensuing obligations to pay compensation or damages shall, as
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regards the common interests of the Contracting Parties, come within the sphere of
authority of the government delegates. .

4. Payment of compensation between the Contracting Parties shall be governed
by the provisions of article 12.

CHAPTER Xxli. SETTLEMENT OF DISPUTES

Arricle 27

1. The scttlement of disputes in matters relating to the realization and opera-
tion of the System of Locks shall be a function of the government delegates.

2. Ifthe government delegates are unable 1o reach agreement on the matters in
dispute, they shall refer them to the Governments of the Contracting Parties for deci-

sion.
CHAPTER xi1. FINAL PROVISIONS

Article 28

I. - This Treaty shall be ratified, and the instruments of ratification shall be ex-
changed at Prague.

2. The Treaty shall come into force on the date of the exchange of the instru-
ments of ratification.

IN WITNESS WHEREOF the plenipotentiaries have signed this Treaty and have
affixed thereto their seals.

DoNE at Budapest, on 16 September 1977, in duplicate, in the Hungarian and
Slovak languages, both texts beirig equally authentic.

For the Government For the Government
of the Hungarian Peoples Republic:  of the Czechoslovak Socialist Republic:

[GyoraY LAZAR) (Lunoair STROUGAL)
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Annex 3

(Translation)

Agreemenf of 6 May 1976 between the Government of the Czechoslovak Socialist Republic
and the Government of the Hungarian People's Republic on Drafting of a Joint Contractual
Project of the Gabé&ikovo-Nagymaros System of Locks

System of Hydropower Projects Gabéfkovo-Nagymaros, Joint Contractual Project,
Summary Documentation, 1978
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AGREEMENT
Between the Government of the Czechoslovak ‘Socialist Republic and
the Government of the Hungarian People’s Republic on Drafting of
a Joint Contractual Project of the Gabcikovo-Nagymarcs System of
Locks .

The Government of the Czechoslovak Socialist Republic and
the Government of the Hungarian people’s Republic considering the
accordant standpoint reached at the meeting of party and
governmental delegations of both states to the joint construction
of Czechoslovak-Hungarian System of Locks decided to conclude an
Agreement on Drafting of a Joint Contractual Project of the
System of Locks.

They have for this purpose appointed as their
plenipotentiaries:

The Government of the Czechoslovak Socialist Republic
Jan Rendek
Deputy Minister for the Forestry and Water Management
of the Slovak Socialist Republic
The Government of the Hungarian People’s Republic
Miklos Breinich
First Deputy of the State Water management Agency
of the Hungarian Pecple’s Republic
who, having exchanged their full powers, found in good and due
form, have agreed as follows:
ARTICLE 1

PURPCSE OF THE AGREEMENT

The Contracting Parties decided to draft a Joint
Contractual Project of the Construction of the Gab&ikovo-
Nagymaros System of Locks /hereinafter referred to as the “Joint
Ceontractual Project"/, which shall Dbe the basis for the
realizaticon of the construction.

ARTICLE 2
CONTENT OF TRE JOINT CONTRACTUAL PLAN
1/ The jeoint Centractual Plan consists of three main parts:
I. Complex documentation of the System of Locks
11. Gabcikevo System of Locks - Project documentation
IT1I. Nagymaros System of Locks - Project documentation
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ARTICLE 3

PRINCIPLES CF THE DRAFTING OF THE JOINT CONTRACTUAL PLAN
1/ The Joint Contactual Plan of the System of Locks shall be
drafted as a complex project. For its drafting it is necessary:
- a concept of the adopted joint investment project,
- unified project directives,
- contents of the Joint Contractual project
- mutually adopted results of the Czechoslovak state expertise
and the Hungarian evaluation precedure, as it is demanded by the
joint investment project.
2/ Division o©of the project, research and exploration works
between relevant agencies of the Contacting Parties is stated in

-Annex 2 of this Agreement.

3/ At drafting of the Joint contactual Project for the different
objects of the System of Locks there shall be used in general
these state technical norms and regulations which are valid on
the territory of the Contacting Party where the object will be
realized.

4/ To safeguard the unity of the Jeoint Contactual project the
unified project directives for the objects stated in the Annex
3 of this Agreement shall be used and they’shall be elaborated
before the beginning of drafting of the Joint Contractual
Project.

5/ The work schedule for the project, research and exploration
operation shall be elaborated according to the results of the
negotiations about the credit from the U.S.S.R. The date ©of the
érafting of the Jeint Contractual project shall be determined in
such way that it wwill allow to start the construction in
accordance with the Treaty between the Czechoslovak Socialist
Republic and the Hungarian People’s Republic on the censtruction
and Operation of the GabCikovo-Nagymarcs System of Locks.

ARTICLE 4
CRGANIZATIONS
1/ Investment and project organizations responsible for the
drafting of the Joint Contractual Project:
On the Czechoslgvak side: _
- investment agency of the water management part:
Vodohospodarska vystavba, investorsky podnik /VVIP/ Bratislava



- investment agency of the energetical part:
Slovenske energeticke podhiky /SEB/ -
General riaditelstvo Bratislava
- general project organization:
Hydrocensult Bratislva /HYCO/ Bratislava
On_the Hungarian side:
- investment agency of the water management part:
Orszagos Visugyi Beruhazo Vallalat /OVIBER/
Budapest
- investment agency of the energetical part:
Eromu Beruhazasi Vallalat /ERBE/
Budapest
- general project orxganization:
Vizugyi Tervezo Vallalat /VIZITERV/
Budapest
2/ Elaboration of the Joint Ceontractual Project is managed and
controlled by relevant central agencies - Czechoslovak-Hungarian
Joint technical Commission. )

ARTICLE S
COOPERATION PRINCIPLES OF THE INVESTMENT AND PROJECT
QRGANIZATION
1/ The investment and project agencies shall establish the joint
coordination group to ensure the cooperation in drafting of the
Joint coeontactual Project.
2/ The Joint Coordination Group
- coordinates project, research and exploration works,
- comments and confirms f£inished parts of the Joint
Ceontractual Project on the day-to day basis
- ensures completion of the Joint Contractual Project for the
relevant adoption
3/ The Joint Coordination Group consists of equal npumber of
members ©f Czechoslovak and Hungarian side. The Jeint
Coordination Group comes to agreement on basis of approval cf
Czechoslovak -and Hungarian parts. |

29




30

‘of the Joint Contractual Project on day-to-day basis and mutua

ARTICLE 6
DRAFTING QF THE JOINT CONTACTUARL PROJECT

1/ Accerding to the order of the investment agencies the general

project organization will work out relevant parts of the Joint

Contractual projects as stated in Annex 2 of this Agreement. The

general project organizations are obliged to contrel each parc
ally

control and confirm it in the Joint Coordination Group.

2/ The general project organizations shall give the Joint

Contractual project aé é complete documentation tc the general

investment agencies and they are jointly responsibkble for 1it.

3/ Investment agencies shall submit the Joint contractual Project

to the Czechoslovak-Hungarian Jeint Technical Commission for the

confirmatcion.

ARTICLE 7
FINANCING AND MUTUAL ACCOUNTING OF PROJECT, RESEARCH AND
EXPLORATION WORKS

1/ The Joint Investment Project earmarks for project, research
and exploration works in the amount of 4,6 per cent of the joinc
investment costs. For the project works it is 3,3 per cent and
for the research and exploration works it is 1,3 per cent.
2/ Defray of the total costs for project works will be madz
according to the budgetr regulation adopted for the preparat: in
of the Joint Investment Project. The final acccounting basis shail
be the costs of the Joint investments specified in the Jo:int
Contractual Project.
3/ In cases when the joint contractual project shall be worked
out be the relevant organization of one Contracting Party and the
construction project shall be done by the relevant organizaticn
of the other Contracting Party, from the total costs earmarxed
for the project works it shall be defrayed 45 pexr cent for =

tu

elaboration of the joint contractual preject. The rest in o

th

amount ©of 55 per cent of the overall costs shall cover the
working out of the construction projects and is pertinent to <&

i

contracting Party which carried out construction project.
4/ The Jeint contractual Project earmarks 1,3 per cent .of t:.-:

cverall costs of jeint investments Lo cover all costs of resea: .
and exploration works.
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5/ In cases when the joint contractual project shall be worked
out by the relevant organization of one contracting Party and the
construction project shall be done by the relevant organization
of the other Contracting party, from the total costs earmarked
for the research and exploration works it shall be defrayed 0.8
per cent for the covering of research and exploraticon works of
the joint contractual prcject and the amount of 0,5 per cent
shall cover the. research and exploration works of the
construction project.

&/ Apportionment of the costs of carrying out the project,
research and exploratiocn works in the equal measure of 50:50 per
cent shall be realized in the framework of division ¢f works and
supplies in the Jeint Contractual Project.

ARTICLE 8
SETTLEMENT OF DISPUTES

In cases when investment and project organization
commissioned to elaborate the Joint contractual Project shall noc
come into an agreement in sclving of differences in the
frameworks of the Joint Coordination Group, the investment
agencies shall submit the joint report these differences to the
Czechoslovak-Hungarian Joint technical Group for decision.

ARTICLE 8
FINAL PROVISIONS
This Agreement shall come into force on the date cof
signature.
Done in Bratislava, on May &, 1976, in duplicate, in the Slovak
and Hungarian languages, both texts being equally authentic.

For the Goverument For the Government
of the Czechoslovak Socialist of the Hungarian Pecple’s
Republic Republic
fJ&n Rendek} {Mik1ds Breinich)
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VIZITERV
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Director: Ing.K.Zmedkal
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Done in Slovak and Hungarian langquages, both texts belng equally
authentic

Title of the Hungarian documentation

GABCIKOVO - NAGYMAROSI VIZLEPCSORENDSZER

k$zOs egyezményes terv

OSSZEFOGLAL® DOXUMENTACIO

OSSZERFOGLALS LEIRAS

approved by the Jeint Coordination Greoup of Investors
Designers;

and

Chief of the Czechoslovak side: Chief of the Hungarian side:

Ing. Jozef ObloZinsky Ing. Széntd Miklés
VvVIp OVIB
Bratislava Budapest



1. Introduction

The Danube River with its adjacent territories is considered
generally as a preciocus natural asset, the complex utilization
of which will serve to further economical development of
respective Danube country. The Danube is a mighty potential
source of water and hydropower, and an international water way
connecting eight Danube countries. After final solution of all
water management and water resources development problems on the
riparian territories /flood protection, waterlogging control,
groundwater level and soil moisture regulation/, further
intensification of agricultural and forest production will be
possible, as well as proper layout of industrial enterprises,
requiring large wvolumes of water for their production and
inexpensive raw material Lransport and produced goods traffic by
means cf the water way.

The Czechoslovak Socialist Republic and the Hungarian
Peoples’ Republic have been jointly studying the potential
complex utilization of the common Danube reach since 1352. The
first agreement between the Czechoslovak Socialist Republic and
the Hungarian Pecple’s Republic on the common utilization of the
Danube was signed at the level of governmental delegations on
August 2, 1952, when it was mutually agreed, that the lower part
of the common reach would be used jointly by means of the river
project at Visegrad-Nagymaros, and several alternatives would be
worked out for common utilization of the upper part.

In the course of elaboration of technical-economical
alternative designs of the scheme of the complex utilization of
the common Danubg reach and their comparison, consultations with
Soviet experts took place over the years 1956 - 1960. The chosen
scheme was included into the general scheme of the complex Danube
utilization from the Devin Gate down toc the Black Sea, and was
apbroved by the Permanent COMECON Commission for enexrgetics and
for agriculture in September 1961.

Governmental delegations of the C(Czechoslovak Socialist
Republic and the Hungarian People’s Republic approved the chosen
sdheme on April 20, 1963 and decided, that a joint investment
task for the construction of the System of Hydropower Project
Gab&ikovo-Nagymaros will be worked out.

On the basis of comments to the first design of the joint
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investment task the requirement to elaberate two additional
alternatives of the utilization scheme was accepted. Aafter
completion and technical -economical estimation of the
alternatives both parties confirmed the correctness of the final
scheme, according to the agreement of governmental delegation
from 1%63. A new jolnt investment task was prepared in 1967,
considering the comments of competent authorities of both
countries to the first draft of the investment task. This second
joint investment task was commonly supplemented in 1970.

A new incentive to enhance the Danube utilization as a
common natural resource was the "Comprehensive Programme of
further strengthening and improvement of cooperation and
development of the socialist-economic integration of the COMECON
countries®, approved at the XXV COMECON session in Bucuresrc in
1971. The jeint Czechoslovak-Hungarian Committee for economic and
scientific-technical cooperation recommended at the IXth meeting
in December 1871, that the plenipotentiaries for boundary water
issues in cooperatiocon with concerned authorities should re-cpen
their consultations on technical and economical problems invol-ed
in the preparation of the joint construction of hydropcwer
projects on the Danube. Within the scope of those consultaticns
the parties jointly modified the draft of the joint investments
task from 1967 and its supplement from 1970 and this final draft
was submitted for estimation and approval to competent
authorities of both countries in June 1373.

The Cabinet of the Czechoslovak Socialist Republic approved
the submitted Joint Investment Task by the Decree No. 25 of
January 24, 1874. The Council of Ministers of the Hungarian
Pecple’s Republic approved this investment task by the Decree lNo.
3056/1974 and gave permission to prepare investments.

. On the basis of the approved Joint Investment Task both
parties started to work out the Joint Contractual Project.

The agreement between the governments of the Czechoslowvak
Socialist Republic and the Hungarian People‘s Republic on
preparation of the Joint Contractual Project was signed by
plenipotentiaries of both governments on May 6, 1976. The
agreement specified:

- investor and design organizations which will provide
preparaticn of the Joint Contractual Project and principles of



cooperation,

- contents of the Joint Contractual Project,

- distribution of design, research and survey works and methods
of their financing and statement of accounts.

Joint Contractual Project

- is the joint project documentation of the system of hydropower
projects, worked out on the basis of Unified design regulations
and instruction, in the same depth, of the basis of
megsurements made 1in 1875, making no difference on which
country’s territory the structures occur:,

- defines the main dimensions of the System of Hydropower Project
structures, technical characteristics of technological
egquipments and schedule of realization.

For elaboration of the Joint Contractual Project as basis data

were used:

- the Joint Investment Task from 1973,

- Unified Design Regulations, involving general regulations,
static and constructicnal regulations, list of standards and
technical provisions, evaluation of preparatory works executed
earlier, and programme c¢f additiconal preparatory works
/surveys, research, stiudies/, detailed design regulation for
respective main structures,

- results ©of agreed survey, research and study works,

- offers of contractors.

The parties participated in working out o©of the Joinc
Contractual Project according to the Agreement of May 6, 1976,
discussed the documentation and then agreed the final stage at
negotiations of the working group of investors and designers of
both parties.

2. BASIC DATa

2.1 Name and location of the construction

System of Hydropower Project Gablikovo - Nagymarocs

The reach of the Danube Bratislava - Budapest

/territory: the Czechoslovak Socialist Republic: Bratislava, the
Capital of Slovakia: West-Slovakia Region,

territory: the Hungarian People’s Republic: countries Gyor -
Sopron, Komdrom and Pest/
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2.2 Superior authorities

Czechoslovak side:

Ministerstvo lesného a vodného hospoddrstva SSR

Ministry of Forestry and Water Management SSR

/water management/

Federdlne ministerstve paliv a energetiky CSSR

Federal Ministry cof Fuels and Energetics of the Czechoslovak
Socialist Republic

/energetics/

Federdlne ministerstvo dopravy CSSR

Federal Ministry of Transport Czechoslovak Socialist Republic
/navigation/

Hungarian side:

Orszagos Vizugyi Hivatal

State Water Management Cffice

/competent management authority for water management/
Nehézipari Minisztérium

Ministry of Heavy Industry

/energetics/

Kozlekedés-és Pdstailgyi Minisztérium

Ministry of Transport and Communications

/navigation/

2.3 Investor authorities and organizations

Czechoslovak side:

Ministry of Forestry and Water Management SSR

/central investor for water management and navigation/

Water management cconstruction, investor organization

/direct investor for water management and navigation/

Federal Ministry of Fuels and Energetics of the (Czechoslovak
Socialist Republic

/central investor for energetics/

Investment construction of the Slovak energetics, concern purpose
organization./direct investor for energetics/

3ungarian side: -

/dipect investor for water management and navigation/

/direct investor for the technological part of energetics/
/direct investgi for electrical networks/ |



2.4 Project organization
- Czechoslovak party:

HYDROCONSULT Bratislava

/general designer/

- Hungarian party:

VIZITERV Budapest

/general designer/

2.5 Contractors

- Czechoslovak party:

HYDROSTAV Bratislava, national enterprise

/superior contractor of the engineering part/

CKD Blansko, national enterprise

/supericr contractor of the technological energetic part/
SIGMA Lutin, natiocnal enterprise

/superior contractor of the water management technological part/
- Hungarian party:

superior contractors of construction works:

Mélyepito Vallalat

vizépitdipari Trdszt

Folyam szabdlyozd és Kavicskotrd Vallalat

superior contractor of technological equipments:
Ganz-MAVAG Mozdony - Vagon-és Géppydr - Budapest

2.5 Benefits

together € S S R H PR
Electric energy /power//GWh/ 3 680 1 840 1 840
year/x/
Development of navigable 210 88 122
way /km/
Improvement of flood contrxol /km/ 415 235 18¢

Other branches /see Chapter 3.4/

2.7 Predetermination of construction terms
Launching of the construction: , )
prepératory works 1. 4. 1978

main construction works 1. 7. 1981
Completion of construction: 31.12. 1851
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Partial putting intc operation:
hydropowr project Gablikovo:
- putting into test operation the

first aggregate 1. €. 1986
- putting into test operation the
last aggregate 1. 6. 1989%

hydropower project Nagymaros:

- putting intc test operation the

first aggregate 1. 7. 13989
- putting into test operation the

last aggregate 1.19. 199¢
Putting into continuous operation:
hydropower project Gab&ikovo 31.12. 1991
hydreopower project Nagymaros 31.312. 1992

x/ approximate annual production in average year

10 REALIZATION

Realization of the System of Hydropower Project G-N will
be executed by the Czechoslovak Socialist Republic and the
Hungarian People’s Republic jointly and in the equal ratio on the
basis of the Interstate Treaty x/. The parties will realize their
proportions of the realization of joint investment on the basis
of division of works and deliveries by means of actual execution
of those works and deliveries.

It is to be noticed, that the whole realizaticn of the
System of Hydropower Project G-N comstructicn would require a
close interstate cooperation, precise specification of works and
duties of respective parties, especially in case of works, which
will be carried out by the Hungarian party on the territory of
tﬁe Czechoslovak Socialist Republic. Accurate definition of those
rules will be dealt with in separate agreements in the sense of
the Interstate Treaty.

x/ Treaty begwéen the Hungarian People’s Republic and the
Czechoslovak Socialist Republic concerning the construction and
operation of the Gabdikovo-Nagymaros system of locks




10.

1 Distribution of works and deliveries

works and deliveries connected with the realization of the Jjoint

investment were distributed as follows:

a/
1.

b/

10.
11.

12,

13.

the Czechoslovak party will realize:

Left-bank structures of the HruSov-Dunakiliti reservoir on the

Czechoslovak territory,

Diversion canal - inlet canal on the Czechoslovak territory,
Gablikovo project on the Czechoslovak territory,

protection measures of the Nagymaros reservoir on the
Czechoslovak territory, except for the Dolny Ipel area,
Recultivation on the Czechoslovak territory.

the Hungarian party will realize:
Right-bank structures of the HruSov-Dunakiliti reservoir on
the €S territory, including the connecting dam and guiding
dyke,
right-bank structures of the HruSov-Dunakilitli reservoir on
the Hungarian territory,
the Dunakiliti weir on the Hungarian territory,
diversion canal - otitlef canal on the Czechoslovak terricory,
channel deepening downstream ¢of Palkovidovo, o©n the
Czechoslovak and Hungarian territory,
training of the o©ld Danube channel on the Czechoslovak ang
Hungarian territory,
operation equipment for the Gabfikovo project on Czechosleovak
territory /transportation means-conveyance and machines Ior
maintenance/. '
protection measures of the Nagymaros reservolr for the Lower
Ipel area on the (S territory,
protection measures of the Nagymaros reservoir on the
Hungarian territory, '
the Nagymaros step on the Hungarxian territory,
channel deepening downstream of Nagymaros step c¢n the
Hungarian territory,
operation equipment of the Nagymaros project on the Hungarian
territory /conveyance and machinery for mainternance/,
recultivafion on the Hungarian territory.
Distribution of works and deliveries of the joint investment

between the Czechoslovak Socialist Republic and the Hungar:an
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Pecople’s Republic was estimated in accordance with Article 5 of
the Interstate Treaty.tEvalhatioﬁfiﬁ”%t increases the 50% value
of the whole investment volume of works falling to the Hungarian
party by 1,34%, and according to evaluation in XK&s increases the
50% value of the whole investment volume by 0,96. Considering the
results of evaluation a compensation and accounting between the

parties 1s not required according to the Article S of the.

Interstate Treaty.

10.2 Time schedule of the construction

As basis for elaboration of the time schedule of the realization
of the System c¢f Hydropower Project G-N /Fig.23/ were used:
- joint investment task,
- approved technical sclution of the Joint Contractual project,
- offers for delivery and assembly o¢f technclogical equipment,
- Czechoslovak-Hungarian agreements connected with the
realization, determining the sequence of construction, main
delivery times and most important construction terms.
Due to that the terms of starting and completion of the
construction had been changed as compared with the Joint
Investment Task and thus aliso the construction period.

Main construction terms:
Gancikovo step

- starting of preparatory works 1. 4. 1%78
- starting of main construction works 1. 7. 1881
- starting reserveir and apprecach canal £illing 1. 2. 1584
- diversion of navigation into the approach canal 1. 4. 1988
- putting into test operation the first aggregate 1. 7. 1386
- putting into test operation the 8th aggregate 1. 6. 1589
- completion of the construction 31.12. 1990
Négymaros step

~ starting of preparatory works 1. 1. 1980
- starting of main construction works 1. 1. 1984
- starting of filling of Nagymaros reservoir 1. 1. 1989
- full impoundment /backwater/ | 1. 7. 198%
- putting into.test operation the first aggregate .. 7. 13989
- putting into coperation the 6th aggregate 1.16. 1830
- completion ¢of the construction : 31.12. 1831

4%
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Conditions of keeping terms and decisive time schedule:

a/ Providing construction preparation /interstate agreements,

from the territorial and investor point of view/ so, that it

would be possible to start the preparatory works in given term.

b/ To complete within the I. stage the preparatory works in such’

an extent, that it would be possible to start in time with main

construction works:

- clearing of the construction site /relaying ¢f mains and
wiring, demolition of buildings, etc¢./,

- removal of topsoil - humus,

- provide fillings and embankments,

- providing of temporary buildings, engineering networks and
facilities,

- fencing of the construction site,

- set up of the temporary Danube channel,

- construction of grouted vat and underground walls,

- drainage,

- other smaller structures of preparatory works.

¢/ Providing continucus construction works on ocutlet and approach
canal, and permanent abundant supply of gravelsand on the dumping
round.

d/ Equipment of construction and assembly organizations in time
with special devices and heavy-duty construction mechanisms, as
for instance:
- large-capacity excavators /min.4.5 w'/,
- loadiné machines /7,5 w'/,
- conveyances /40 - 50 Mp/,
- floating hydraulic dredges /400 w’/h/, together with vessels of
required capacities,
- tower cranes with radius 40 - 50 m Jover 250 Mp/,
- high-duty concrete production and screening equipments for
'aggregates, as well as providing of transportation and
deposition of concretes,
- drilling rigs and outfits for work with rocks w1th grabs 1 m /
for manipulation with stones. _ _
e/ Providing of construction organizationé with special
equipment, required for grouting of vats, e.q.



- drilling cutfits for depths 35 - SOM,

- facility for grouting mixture production and for grouting,

- facility for construction of underground sealing walls for
depths of 50 m.

£/ Ensuring of the first part of technological deliveries, which

will be set in concrete for the Gah&ikovo project by the ed
of 1982, and continuous ensuring of further deliveries of
equipments, which will be installed in the shaft from the
beginning of 1885.

211 above menticned conditions are Lo be fulfilled zs to
keep the time schedule of the construction. The time terms of
construction were based on volumes of main works, presented in
the Table.

10.3 Constructicon sites

Hydropower project Gablikovo

COnstruction sites for the structures of the Gab&ikovo
project are divided according to the main structures and located
within the Danube alluvial plain in the stretch from Bratislava
to Medvedov, and in the reach from Hru$ov to Palkovi&ovo also in
the protected area behind the leftside protection embankment of
the Danube /approach canal, Gablikovo project, and cutlet canal/.
The layout of the construction sites has lowland character,
covered with riverine woodlands /floocdplain forest ecosystems/.
Other areas are mostly agricultural lands. ©Only a few
agricultural enterprises, buildings of public administration and
individual houses and cottages are to be dismantled due to the

construction.

Hydropower project Nagymaros

Construction sites for the structures of the Nagymaros
pfoject spread on water side and opposite side of the Danube
protection embankments and of its tributaries.

' The construcrtion site of the Nagymaros project is located
within the Danube channel and on both river banks within the
protected territeory. In this secticon the banube flows threough a
mountainous massif in a narrow valley with steep slopes of a
relative height of about 300 - 400 m. Only a few agricultural,
administrative buildings and a larger number of family houses énd
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cottages are to be demolished and transfer of a machine industry

at Nagymaros, will be necessary.

10.4 Equipment of constructicn sites
A part of the structures of construction sites equipment, -

required for realization of the construction, was determined by
means of the global from construction and assembly works, a part
of structures was determined according to items /entries/.
Structures of social and operation equipment of construction
sites /accommodation, medical care, recreation after work,
structures of operation equipment/ are designed as concentrated
into centres, e.qg.:
- on the Czechoslovak territory
close to Rusovce, Samorin, DcbrohoZf, Horny Bar, Gabdikovo,
Palkovidovo, Komdrno and Stircvo,
- on the Hungarian territery
adjacent to Dunakiliti, Komdrom, Esztergon and Nagymarocs.
In addition, alsc mobile units of structures sites will be
provided in respective localities of concentrated works /pumping
stations, etc./



Table No.4

SPECIFICATION OF MAIN CONSTRUCTION WORKS

Main copstruc- Constructiop Hydropower project ,
B Unit realized Total
Nd4fon works by GAab&fkovo |Nagymaros
z . CSSR 46457 8208 54663
! ?r.'zmary gxcava | 1000 MR 36368 15715 52084
Qgggo %?Cludl ng . 22828 23821 196747
PN . . CssR - - -
, | ®ploitation by 5 o MCR 51721 11338 83117
meang of floa- 51721 11396 63117
g Tlchanies
3 ¢tompacted embankments Cssr 23552 4327 18918
i 1000 m? 4cR 10238 13542 23780
féii;:§3/excel: t 54830 17863 72693
clayesy gealin CSSR 11608 1281 12830
4 mg znd- £ 1000 m? MUR 4224 327 5051
Aprons 15833 2108 17941
_ |¢érmvel-aand CS3R 1248 s77 1826
3 }Lfiltet.s 1000 m? tMCR 859 574 1443
o 2118 1351 1269
2} b , Cssr - - -
6 Lock bresakin 1000 mi MUR - 832 832
Lo : - 832 836
Sealing vats CssSr 1242 - 1292
7 mttcm gr!ou_. 1006 mé MCR' 400 — 24
" ting 1692~ - 1692
Underground ¢SSR 00 172 1372
8|<ealing 1000 m3 MCR 119 218 337
Creens 41g 1290 1709
CSSR 1321 115 14185
5 Concrete and 1000 ms MR 257 734 1031
remfot'?ed 1618 843 2467
gonnroeta [
foncrete sealinga Cssr 1712 : 386 078
e MLR 5
Ho and fovtitieay 0 2238 PhE 3072
ions -
s oo | ¢ssr 138 [ 224 $§3
T §tg!£19 f’OttIf}ll 1608 @3 MIR 2171 b s 791
ation/rockfi j s/ 2510 i 1844 4354
! o . =
gpetration [ 000 m3 ﬁﬁi“ B, I ; 2.2
12 . i, o8P . 2 - :
building- : 44.2 93 1172
. : ¢ssn 145 I 07 15.2
" TGC_.‘.hnCIlOglC‘ll l 1000 t MR 4.4 H 322 36,6
. ! 1,
equipment | 18.9 I 323 8
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Table No.S

SPECIFICATION OF MAIN CONSTRUCTION MATERIAL

: ) 3 Hydropowe jo
Cona:ruggion Unit COnafructm n : wer projecl Total
mAateri realized by Gobikovo I Nagymaros
_ ESSR 1870 | 301 4171
14 g?{e%*s“‘gd 1000 m? MER 1437 L 1207 2664
T structure 5307 | 1328 §835
ESSR 840 I 208 848
i9Cspent 1000 MELR 186 353 838
820 561 1381
Reinforeing CSSR 52,4 4.8 57
16'1 ' 1060 ¢ MER 12,5 45,5 83
. Lars 69,0 50,1 120
‘ i CSSR 45 3.8 48.8
174 Wood 1000 m? MLR 11,2 26,2 37.4
56,2 30,0 86,2
: CSSR 96.8 81 177.8
41t (be“{"?mm' 1000 t MUER 16.8 6 22.8
;gflgea ing 113,6 87 200.8
, ' CSSR 347 235 582
1d Stone 1000 m? MLER 2162 1594 3758
2503 1829 4338
E ESSR 0.2 — 03
2¢AvIen sheetl 1000 ¢ MUR. 3.4 4.4 7.8
.plles 3.7 4.4 8.1
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Annex 4

{Translation}

Agreement of 31 May 1976 between the Government of the Czechoslovak Socialist Republic
and the Government of the Hungarian People’s Republic an Regulation of Water
Management Issues on Boundary Waters
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AGREEMENT
BRETWEEN THE GOVERNMENT OF THE CZECHOSLOVAK SOCIALIST REPUBLIC AND
THE GOVERNMENT OF THE HUNGARIAN PEQOPLE’S REPUBLIC ON REGULATICN
OF WATER MANAGEMENT ISSUES ON BOUNDARY WATERS

(Translation}

The Government of the Czechoslovak Socialist Republic and
the Government of the Hungarian People’s Republic decided to
conclude an Agreement on regulation of water management issues
on boundary waters.

For this purpose they have appointed as their
plenipotentiaries,

The Government of the Czechoslovak Socialist Republic:
Mr. Franti8ek Hagara

Minister for the Forestry and Water Management

of the Slovak Socialist Republic,

The Government of the Hungarian People’s Republic:
Dr. Istvan Gergely
President of the State Water Management Office,

who, having exchanged their credentials, found in good and due

form, have agreed as follows:

Article 1
Territorial scope of application

Territorial scope of application of the Agreement extends
on boundary waters which are reaches of rivers and other natural
water courses,'as well as canals, where state boundaries run
/hereinafter "boundary waters"/ as ‘well as surface and
groundwaters in sections where they are c¢rossed by state
boundaries. '
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Article 2
Application
Applicaticn of the Agreement extends to all water management

measures which taken on boundary waters, the consequences of
which can- lead to changes in natural water conditions, io
particular water course regulation, construction of reservoirs
and flood-control dykes, water-resource meligorations, measures
aimed to water sources utilization, protection of surface and
groundwaters against pollution, utilizaticon of hydrc energy,
maintenance and marking of the water way and demarcation of a
navigation route, protection against inner waters, floods and ice
runs, as well as zll water management measures which can cause
changes in mutually agreed hydrolcogic conditions in upstream or
downstream sectors cof boundary water courses ©or in sections of
boundary waters.

Article 3

General obligations
1/ The Contracting Parties undertake that
a/ without mutual agreement they shall not take any water
management measures, which could adversaly affect mutually agreed
hydrological conditions,
b/ they shall maintain channels of boundary water courses, water
reservoirs and facilities on boundary waters on their state
territories in good conditions and utilize them in such a manner
that they shall not cause mutually harm,
c/ they shall inform each other on their long term development
plans for the water management, in particular with regard to the
effect of water management measures on boundary waters,
d/ they shall engage in prior consultations on the effects of
water management measures which can cause in sections mentioned
in Article 2, the change in mutually agreed hydrclogical
conditions. '
2/ On boundary waters, the Contracting Parties are entitled,
unless otherwise agreed, to one half of the natural discharge of
water not augmented by technical means.



Article 4
Securing of the course, character and marking of the state
boundaries
1/ Competent authorities of the Contracting Parties shall
maintain in good conditions boundary waters, including
constructions, works and facilities on them, with regard, inter
alia, to the need to secure the permanent course of state
boundaries. '
2/ When taking water management measures on boundary waters, it
is not alliowed, without prior consent of competent authorities
of the Contracting Parties, to remove or displace boundary and
other measurement wmarks which serve for delimitation and
demarcation of state boundaries. When taking these measures, it
is necessary to protect border and measurement marks against
damaging.

Article 5

Czechoslovak-Hungarian Commission for Boundary Waters
1/ Por solving tasks set up in this Agreement, the Contracting
Parties establish Czechoslovak-Hungarian Commission for Boundary
Waters (hereinafter "Commission for Boundary Waters")
consisting of Government plenipotentiaries of the Contracting
Parties, their deputies and other members.
2/ Decisions of the Commission for Boundary Waters will enter
into force upon thelr approval by the Contracting Parties.
3/ The composition, competence and activities of the Commission
for Boundary Warers are regulated by the Statute contained in
Annex 1 to this Agreement.

Article 6

Maintenance
The Contracting Parties shall provide on their territories for
the maintenance in good conditions of water works and other
facilities on boundary waters and shall perform all works
necessary for-protection of river bed of boundary waters against
degradation. Furthermore, they shall provide for the removal of
harmful deposigs and vegetation from the river bed and

maintenance of navigation route,
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Article 7

Technical planning
1/ Guidelines for technical planning ¢of water management measures
to be carried out on boundary waters, will be set up by the
Commission for Boundary Waters.
2/ Contracting Parties shall provide documentation for technical
planning of water management weasures to be carried out their
state territories. This principle applies even if the water
management measures serve the interests of the other Contracting
Party, unless otherwise decided by the Commission for Boundary
Waters. The competent authoriries of the Contracting Parties
shall exchange data necessary for technical planning.
2/ Prior to their approval by the competent autheorities of the
Contracting Parties technical plans shall be submitted to the
Commission for Boundary Waters for consideration. The competent
authorities of the Contracting Parties can agree on amendments
of considered plans which do not alter design parameters or
budget costs. The amendments shall be reported to the Commission
for Boundary Waters.

Article 8

Carrying out of water management measures
1/ Water management measures envisaged in Art.2 of this Agreement
shall be carried out on the basis of the programme agreed upon
by the Commission for Boundary Waters.
2/ The Contracting Parties shall provide for carring out of water
management measures on their reagpective territories. The
Commission for Boundary Waters may decide cotherwise.

Article S

Flood protecticn measures
1/ Flood protection works on the territories of their respective
states - with exception of works mentioned in para./2/ shall be
undertaken by competent authorities of Contracting Parties on
their own expenses, on the basis of technical plans approved by
the Commission for Boundary Waters in full compliance with the
principle of equal grade of safety on the territeries of both
States.



2/ In accordance with the Agreement between Czechoslovak Republic
and the Republic of Hungary on water ménagement issues related
to the transfer of territory following to Article 1, para 4, "c*
of the Paris Peace Treaty signed on Octcober 9, 1948 in
Bratislava, the protection dyke in the section from Cunovo up to
the sluice-gate Rajka is a protection dyke of common interest.
The costs connected with reinforcement and reconstruction of this
dyke on the basis of the jointly approved plan shall be shared
in the ratio of the surface of inundation /concerned/ territory,
i.e. 44% by the Czechoslovak Party and 56% by the Hungarian
Party. According to the jointly agreed plan, the reinforcement
and reconstruction of this dyke exceeding the volume of works
envisaged by the jointly approved plan will be borne by each
Contracting Party on its own territory.

3/ Every year in the autumn the competent water management
authorities of the Contracting Parties shall carry out a joint
on site inspection during which they shall check the conditions
of the dyke referred to in para/2/ above and conditions of
protection dykes and structures on boundary waters as well as the
flood protection readiness.

Article 10

Flood protection, protection against inner waters and ice run

1/ Each Contracting Party ghall undertake on its own territory
measures aimed at flood protection, protection against inner
waters and ice run.
2/ In the event of emergency, the competent authorities of the
Contracting Parties shall jointly enable their water management
authorities, - after prior notice te the border guard - to cross
the state border without travel documents in order to perform the
on site inspection on the spot in the interest of protection of
their own territory.
3/ In the event of emergency, each Contracting Party shall
provide tc the other one, upon its request, immediate assistance,
and, without delay which c¢ould be caused by granting official
authorization, 2t shall make available manpower, material ang
equipment. The costs will be borne by the Contracting Party
receiving the assistance,
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4/ The guidelines for flood protection, protection against inner
water and ice run shall be set up by the Commission for Boundary
Waters.

Article 11
Protection of waters against pollution

1/ Coﬁtracting Parties shall make every effort to guarantee the
purity of boundary waters, and, in accordance with their economic
and technical possibilities, to reduce the pollution by
constructing and modernizing sewage plants.
2/ The competent authorities of the Contracting Parties shall
systematically monitor the purity of boundary waters, they shall
jointly collect water samples, analyze them and collate the
results of the analyses.
3/ If the event of an accidental boundary water pollution,
the competent authorities of the Contracting Party on the
territory of which the pollution took place, shall inform without
delay competent authorities of the other Contracting Party and
undertake immediate measures aimed at eliminating the source of
pellution and preventing the repetition of the pollution.

Article 12

Dredging
1/ The Commission for Boundary Waters shall annually determine
the necessity, location, extent and ways of dredging for
maintaining the boundary water courses, safeguarding navigation
route and excavation of materials as well as the mode and
location of deposition of the dredged material.
2/ The authorization for dredging shall be granted by the
competent water resource management authority of the Contracting
Party on the territory of which the works will take place.

Article 13
Maintenance and marking of waterway
1/ The competent authorities of the Contracting Parties shall
maintain and mark the waterway and mark the navigation route on
the Danube in accordance with recommendations o©f the Danube
Commission. *
2/ The competent authorities of the Contracting Parties shall

make available information on navigation conditions as well as




data concerning ford sections.

3/ Unless agreed otherwisé&, navigation obstacles in the river bed
shall be removed by the competent authorities of the Contracting
Party on the territory of which they exist.

Article 14

Reimbursement of costs
1/ The Contracting Parties bear the costs of works envisaged by
this agreement as follows:
a/ each Contracting Party shall bear the full amount of all costs
of works carried out on its territory and serving exclusively
its own interests.
b/ costs of works which are carried out on the territory of one
Contracting Party and which serve only the interests of the other
Contracting Party shall be borne sclely by the Contracting Party
concerned.
¢/ costs of works which serve the interests of both Contracting
Parties shall be borne in the proporticen ©f thelr respective
interests.
d/ costs of the regulation of the river bed, dredging of fords,
regulation dredging and marking of the navigation route on the
joint section of boundary water courses shall be borne by the
Contracting Parties in ratio 50:50.
e/ each Contracting Party shall on its own state territory and
at its own expenses reumove wrecks from the period of the Second
world War from the river bed of the Danube.
2/ The provisions of para /1/ apply mutatis mutandis on costs of
the alignmenﬁ, exploration, research and technical planning
as well as on costs of the maintenance and operation of the water
works and facilities, unless the Commission for the Boundary
Waters decides otherwise.

Article 15
Accounting of work performed and reimbursement of costs
1/ The works referred to in Article 14 shall be accounted for
during the first half year of the year fcllowing the year under
consideration. The guidelines for the accounting shall be set up
by the Commission for the Boundary Waters.
2/ Balance resulting from the accounting in favour of one
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Contracting Party shall be made good by ancther Contracting Party
in kind through performing werk and rpoviding supplies of
materials under this Agreement.

3/ If accounting for the period cf 5 years shows the balance
which cannot be made good in kind, the debt shall be settled
under agreement on payments which is in force between two States.

Article 16
Technical and financial control
During joint works, works of Jjoint interest and works
performed by one Contracting Party in the interest of the other
Contracting Party the Contracting Parties shall made possible
mutual technical and financial contrcl. The Commission for

Boundary Waters shall set up rules for such a control.

Article 17
Providing of hydrological and hydrometeorological data

1/ The competent water management authorities of the Contracting
Parties shall regularly exchange data concerning water levels
acquired from agreed water gauges, data on atmospheric
precipitations and ice conditions.

2/ In the interest of assuring flood protection, protection
against inner water and ice threats, the competent authorities
of the Contracting Parties shall provide each other without delay
and directly all data necessary for the other Contracting Party,
including the data on permanent or temporary changes of natural
discharge conditions caused by the water release from reservelirs.
3/ Measurements necessary for obtaining hydrological data
concerning boundary waters, their evaluation, recording as well
as other measurements and research shall be realized by competent
authorities of the Contracting Parties on the basis of a jeoint
plan and their results shall be mutually colloted and approved
on a regular basis.

Article 18
. Measurements marks
The competent authorities of the Contracting Parties shall on
their own territories protect, maintain and, if necessary,




supplement and venew the elevation and direction marks which are
necessary for water management measures. - The competent
authorities of the Contracting Parties shall be mutually
entitled to use these marks and shall exchange information on
them.

Article 1S

Procedure concerning water uses
1/ In procedures concerning water uses the decisions shall be
taken by the authorities of the Contracting Party on the
territory of which the works under this Agreement are to be
realized, in accordance with its legal regulations.
2/ When water management works and constructions should take
place on the territories of both Contracting Parties, the
competent water management authorities shall grant the water use
authorization for that part of works and constructions, for which
they are competent. The procedures concerning water uses shall
as much as possible take place simultanecusly or they will
follow cone after another,.
The competent authorities of Contracting Parties shall mutually
consult and approve the draft authorizations concerning water
uses.
3/ The competent authorities of both Contracting Parties shall
be in direct contact in all cases of procedures concerning water
uses authorizations and they shall inform about their activities
the Commission for Boundary Waters.
4/ Disputed questions between water management authorities of
Contracting Parties relating to the planning documentation shall

be sclved by the Commission for Boundary Waters.

Article 20
Crossing of the state border
Crossing of the state border and staying on the territory of the
other state for the purpose of realization of tasks or works
according to this Agreement, are governed by provisions of the
Annex 2. Details will be agreed upon by the competent central
authorities of the Contracting Parties,

Artiecle 21
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Customs provisions

1/ The construction material and fuel which are transported from
the territory of cne state on the territory of another state
according toc this Agreement are free of any import and export
charges and duties. The export and import limitations do not
apply to these materials.

2/ The working means /machines, equipments, vehicles, transport
means, tools etc./ shall be temporarily exempt from customs
duties if they are transported back Iin terms set up by the
customs authorities.

3/ Both Contracting Parties shall assure a simplified, priority
and free of charge customs examination of construction materials,

fuel and working means according to para. /1/ and /2/.

Article 22
Disputes settlement
Disputes arising from interpretation or iImplementation of this
Agreement which cannot be sclved by the Commission for Boundary
Waters, shall be submitted tc both governments.

Article 23

Final Provisions
1/ This Agreement is subject to approval according to the
internal rules of both Contracting Parties and shall enter inteo
force upon the date of exchange of the diplomatic ncotes on its
approval.
2/ The Agreement shall remain in force for the period of ten
years. The wvalidity of the Agreement shall be automatically
extended for another five years period unless one of both
Contracting Parties denounces the Agreement six months prior to
the expiration of the respective period of validity.
3/ On the day of entry of this Agreement intc force, the
Agreement between the Czechoslovak Republic and Hungarian
People’s Republic on the regulation of technical and economic
questions concerning boundary water courses, signed in Prague on
April 16, 1954, loses its validity.
4/ The arrangemehts and guidelines adopted for implementation of
the Agreement referred to in para./3/ and all not yet fulfilled
obligations arising therefrom remain valid.




Done in Budapest on May 31, 197¢ in duplicate, each of them
in the Slovak and Hungarian languages, both texts being egually

authentic.

For the Government of the For the Government
Czechoslovak Socialist of the Hungarian
Republic Feople’s Republic
{Signed) {Signed}

Frantigek Hagara Gergely Istvan
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ANNEX 1
STATUTE

of the Czechoslovak-Hungarian Commisgion for Boundary Waters

Article 1

Composition of the Commission for Boundary Waters
1/ The Commission for Boundary Waters /hereinafter "Commission"/
is composed of eight members. Each Contracting Party shall
appoint one plenipotentiary, one deputy plenipotentiary and two
other members iIntoc the Commission. If need be, the experts can
be 1invited to participate in negotiations.
2/ For scolution of its tasks the Commission may establish working
groups
3/ The plenipotentiaries may meet directly and during the period'
between sessions discuss current issues. They shall inform the
Commission thereof at its next session and record the measures
they adopted in the protocol of the session.
4/ The Commission shall adopt its Rules of procedure.

Article 2
The Commission’s competence

The competence of the Commission includes the consideration
and implementation of tasks following from this Agreement, in
particular:
a/ assuring water management cooperation and solution of
technical and economic questions as well as determination of
water conditiqns on boundary waters,
b/ establishing guidelines for designing of water management
works, realization of hydretechnical works and other necessary
guidelines,
¢/ approval or adoption of plans for hydrotechnical projects
works and water management works and setting up of the
construction schedule, '
a/ supervising of works, the technical and financial control and
accounting of works envisaged by this Agreement;w
e/ providing of works, contreol of their realization and control
of the implementatiocn of decisions,
£/ systematic monitoring of purity of boundary waters and care
about fulfilment of measures related to the protection of




boundary waters against peollution,

g/ assuring the exploration research and measurements, as well
as preparation of studies related to hydrotechnical and water
management works,

h/ consideration of issues related to the maintenance and marking
of water route and navigation line,

i/ undertaking necessary mweasures for agricultural utilization
of parts of state territories isolated as a result of natural
changes of river beds of boundary waters or of their agreed
relocation,

j/ submitting disputes for solution,

k/ submitting propcsals concerning preceding provisions

or possible amendements of this Agreement to the Contracting

Parties.

Article 3

The session of the Commigsion
1/ The fegular session of the Commission takes place at least
once & year. At the request of one of the plenipotentiaries, a
special session shall be convened within one month.
2/ The Commission shall meet - unless agreed otherwise - -
alternately on the territory of the Czecheoslovak Socialist
Republic and the Hungarian People’s Republic.
3/ The session shall be convened by the plenipotentiary of the
Contracting Party on the territory of which the session has to
take place.
4/ The agenda of the session shall be agreed by the
plenipotentiaries prior to the session and may by amended during
the session by agreement.
5/ Each Contracting Party shall bear expenses of its members and
experts related with the session of the Commission.

Article 4
Deliberations of the Commission
1/ Deliberations shall be chaired by the plenipotentiary of the
Contracting Party, on the territory of which the session takes
place. '
2/ The working languages of the Commission are Slovak or Czech

and Hungarian.
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3/ The Commission shall make the decisions unanimously.
4/ A protocol containing decisions shall be drafted from each
session in two copies, each in Slovak or Czech and Hungarian
language which shall be signed by the plenipotentiaries.

Article 5
Approval of the decisions of the Commission
The decisions of the Commission shall be submitted for approval
to the Contracting Parties. The plenipotentiaries shall inform
each other about the approval withou delay.




Annex 2
Regulation

concerning the crossing of State border and staying on the
territory of the other State

1/ Persons fulfilling the duties or realizing works envisaged
by this Agreement shall cross State borders with the State
border laissez-passer /hereinafter "laissez-passer"/ issued
in Czech or Slovak and Hungarian language. As a title for the
State borders crossing there shall be following text

inscribed in the laissez-passer: “Water management duties®

2/ The laissez-passer authorising the entry on the territory of
the Hungarian People‘s Republic shall be issued by the
competent security office of the Czechoslovak Socialist
Republic, while laissez-passer authorizing the entry on the
territory of the Czechoslovak Socialist Republic shall be
issued by the passports department of the Ministry of
Interior of the Hungarian People’s Republic. The laissez-
passer samples shall be exchanged between the competent
authorities of the Contracting Parties.

3/ The laissez-passers shall be issued for the period up to five
vears and, if need be, their validity can be prolonged.

4/ The laissez-passer entitles to repeated crossings of the State
borders on border check points and in the sections indicated
in the laisser—passer and to stay on the territory of the
other State within five kilometres from the State border.

In exceptional cases, when fulfilling of duties envisaged by
this Agreement makes it absolutely necessary, the laissez-
passer shall be issued with entitlement to stay also at the
following places:

a/ Bratislava, Dunajskd Streda, Banska Bystrica, Zvolen, Ludenec,
and Ko¥ice on the Czechoslovak territory, -

b/ Gybr, Tata, Visegridd, Nagymaros, Budapest, Miskolec and
Nyiregyhdza ¢n the Hungarian territory.



5/

&/

7/

8/

Any State borders crossing outside off border check points
together with place and time of the State borders crossing is
to be notified in advance to the competent authorities ©f the
sending Contracting Parly

Persons, to whom the issuance of the laissez-passer is not
substantiated, may cross State borders, when necessary, with
a names list only if accompanied by the holder of the
laissez-passer which laisser-passer gives such an entitlement.
The names list in two copies identifying up to twenty persons,
shall be issued by the water management organization sending
the persons. The competent security office shall legalize it
for Czechoslovak citizens, and the competent border
authority for Hungarian citizens. The persocons on the names
list may cross the borders only teogether and may stay on the
territory of the other state only for such a time and in such
a distance from the borders as the holder of the laissez-
passer itself is entitled. The perscons on the names lists are
obliged to present their identity cards while crossing the
State borders.

As a principle, the holders of the laissez-passer as well as
the persons listed on the names lists may cross the state
borders during the daytime. If there is a need for crossing
of State borders or staying on the territory of the other
State also in night time, the entitlement to this end shall
be indicated in the laissez-passer.

The crossing of State borders offside of check points shall
be contreclled by the competent border authorities.

9/ The loss cof the laisser-passer shall be reported by its holder

without delay te the issuing authority. If the loss happened

‘on the territory of the other state, it has to be also

reported without delay to the nearest border authority of this
Contracting Party.

10/ In case of emergency referred to in Article 10 of this

Agreement, the securing and rescue teams of one Treaty Party




11/

12/

are entitled toc <c¢ross the State borders without laissez-
passer if the competent authorities of the other Contracting
Party asked for assistance. In these cases, the crossing of
the State borders shall be notified in advance to the
competent border authorities.

The persons referred to in paragraph /10/ are entitled to
cross the State borders at any place and to stay on the
territory ¢of the other State for the very necessary pericd.
They may, without any special authorization, take with them
all eguipment necessary for their work. For the return they
shall, whenever possible, use the nearest border check point.

Demarcations ships with agreed distinctive signs, may land
on the bank of border watercourse of the other State and
their crew may do the works envisaged by this Agreement

without prior notice.
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Annex 5

(Translation)

Agreement of 16 September 1977 between the Government of the Czechoslovak Socialist
Republic and the Hungarian Pecple’'s Republic on Mutnal Assistance in the Constructions
of the Gabéikovo-Nagymaros System of Locks
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~ Agreement between the government of the Czechoslovak
Socialist Republic and the Hungarian People s Republic on mutual
ossistance in the constructions of the Gabiikovo-Nagymaros system
of locks. |

The government of the Czechoslovok Sccialist Republic and
the government of the Hungarian People s Republic referring to the

Treaty between the Hungarian People’s Republic and the
Czacheslovok Socialist Republic concerning the construction and
operation of the Gobdkovo-Nagymaros system of locks, signed In
Bretisiava on Segtember 16, 1977 in order io ensure effective
progress in the construction of the G/N sysiem of focks

have decided to conclude the {ollowing agreement for mutua
assistonce at the constuction.

Por this purpose they have apoointed their
olennipotentiories:

The government of the Czechoslovak Sociclist Republic

ing. Rudclf Pohlicek, Dr.Sc., Vice-Premier of the
Czechosiovak Socialist Republic, the Choirman of the Czechoslovek
part of the joint Czechoslovak-Hungaricn committee fer economic,
scientific and technical cooperation.

The government of the Hungarion People’s Republic:

Dr. Szeker Gyula, the vice—chcirmen of the Council of
Ministers of the Hungarian People’s Republic. the chairman
Hungarien part of the Czechoslovak-Hungarion jeint committee for
economic, scientific and technical cooperation,

who, having exchanged their full powers, feund in good and
due form, have agreed as follows:

Article 1

1} The Contracting parties have agreed to raglize the Gabékovo-
Nagymaros System of Locks fhereinclier referred as the System
of locks/ according to the following struciure:

The beginning of preporatory works 1978
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The hydropower station Gabékovo

Putting into operation the first generator unit 1986
Putting into operation the eighth generator unit 1989
The hydroelectric pewer plant Nagymaros

Putting intc operation the first generator unit 1989
Putting into operation the sixth generator unit 1990

The final term of construction waorks

2} The general schedule of the consiruction is annexed fo this
cgreement. The deailed schedule will be eloborated in the course
of this agreement as a part of the Jeint Contractual Project.

Article 2

1} Except for the tasks for which the Czechoslevok party is
responsible according to the apporticnmert of works ond supplies
mentioned in the Treaty between the Czechoslovak Sccialist
Republic and the Hungarian People s Repudlic concerning the
construction and operotion of the Geocikevo-Nagymaros System of
Locks 7hereinafter referred as the Treaty/, “~e Czechoslovok
party will carry out the following works within 1978-1981:

o/ The Hrufov-Dunakiliti reservoir, the irans’er of the state

road Rusovee-Rojka and of the whole leng-distance cable at the
right side of the river on the Czechosicvak territory. The value of
the works fin 1974 price levell is 7 million Kes /15 million

forints respectively/ according to the joint investment task.

b/ The works on the tail-water cancl, the vclue of which is 261
million Kes /540 million forints respectively! and which, at the
1974 price level means 39% of the toral volume of works on the
tail-water canal according to the joint investment preject.

2} Except for the task for which the Hungarian party is
responsible according to the appotticnment of works and supplies
in the Treaty. the Hungarian perty shall by the end of 1986,
corry out the works in the value of 60 =illion K&s /134 million
forints respectivelyl. ot the 1974 price ‘eve’. The works wil

be carried out on the Czechaslovak sice in the area of the low
Hron river ond at the Gabéikove step ot the transition section

adjacent to the tail-water canal.




3} The works and supplies will be specified in ¢ detailed
construction schedule os part of the joint contractual project.

Article 3

The compensation for the mutual cssistance of the
contracting parties is based on the follewing principles:
of the differences councerning the works and supplies referred
to in the orticle 2 of this agreement. will bz compensated by the
Hungarian party by supplies of 843 GWh electrical energy from its
share generoted ot the hydropower clant Gabcikove in 1980-1988
bi with regard to the fact that the Czechoslovak party will
invest earlier, during the beginning period of the Gabdkov
sower station operation, the contracting parties will share of
the produced elecirical erergy as fcliows:

- 1986 1987 1988 1989
CSFR in% 533 541 539 500
HPR in % 467 459 461 500

With regard fo the planned quantity of elecirical energy to oe
produced ct the Gabétkovo power siation and according to the
principles mentioned in o} and bl the conractual porties wil
share the power supplies as follows:

1986 1987 1988 1989
CSFR GWh 199 1513 1523 1340
HPR  GwWh - 100 1090 1340

Article 4

Al differences which shall emerge in the framework of
mutual assistance shall be setiled by the government
plenipotentiasies in accordance with the respective arficles of

the Treaty.
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Article 5

This ogreement shall enter into forca of the same doy as
the Treaty.

In witness wherecf the plenipotentiaries have signed this
agreement and heve offixed thereto their secls.

Done at Budapest. on September 16, 1977, in duplicate. in
the Hungarion and Slovak longuages, both texts being equally
authentic.

For the government For the government
of the Czechoslovek Sccialist ot the Hungarian People s
Republic Republic



Annex 6

Agreement of 11 October 1979 between the Government of the Czechoslovak Socialist
Republic and the Government of the Hungarian People’s Republic on the Joint Statute of
the Government Plenipotentiaries, which Regulates Their Activities at the Construction and
Operation of the Gabédikovo-Nagymares System of Locks
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AGREEMENT

Between the Government of the Czechoslovak Socialist Republic and
the Government ©f the Hungarian Pecoples Republic on the Joint
Statute of the Government plenipotentiaries which Regulates Their
Activities at the Construction and Operation of the Gab&ikovo-
Nagymaros System of Locks.

The Government of the Czechoslovak Socialist Republic and the
Government of the Hungarian People s Republic decided according
to the provisions of Article 3, par.4 of the Treaty Between the
Czechoslovak Socialist Republic and the Hungarian Pecople’'s
Republic Concerning the Construction and Operation of the
Gablikove Nagymaros System of Locks signed at Budapest on
September 16, 13877 to conclude an Agreement on Joint Statutes,
which regulates their activities at the construcrtion and
operation of the Gablikovo-Nagymaros System of Locks:

ARTICLE 1

/1/ The contracting Parties in accordance with the Article 3,par.
/1/ of the Treaty Between the Czechoslovak Socialist Republic and
the Hungarian People s Republic Concerning the Construction and
Operation of the Gab&ikovo Nagymaros System of Locks
//hereinafter referred to as the "Treaty"/ shall came one
plenipotentiary each /hereinafter referred to as "government
plenipotentiaries”/.

/2/ The appointment and the recall of plenipotentiaries shall be
announced by the Conftacting Parties through the diplomatic
channels.

ARTICLE 2

Government plenipotentiaries shall direct and supervise
operations connected with the realization of the joint investment
and with the performance cf tasks relating to the operation of
the GAb&ikovo-Nagymaros System of Locks /hereinafter referred to
as the "System of Locks®/, ensuring coordination between the
Czechoslovak and Hungarlan organizaticons and agencies according
to the Agreement’s provisions.

ARTICLE 3

/1/ The government plenlpotentlarles shall act and take decisions
jointly when exercising rights and duties emanating from the
Treaty and at solving problems which occur at the realization and
operation of the System of Locks.

/2/ The government plenipotentiaries shall ensure implementing
of the jointly taken decisions on the territory of the
Contracting Party according te the international regulations and
principles of the management.

/3/ The government pleniporentiaries shall settle disputes
according to the Article 27 of the Treaty.
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/4/ Each government plenipotentiaries has a right to stipulate

for announcing its position to any question in 30 days time, if
other date is not agreed.

ARTICLE 4

/1/ The principal functions of the government plenipotentiaries
at the realization of the joint investment shall be as follows:

a/ To supervise and coordinate the activities connected with
the elaboration of the joint project documentation,

b/ Tc supervise that the construction of the System of Locks

is properly coordinated in the territories of the

Contracting Parties and is carried out in accordance with

the approved joint contractual plan and the project work
schedule.

¢/ To provide for supervision over labour and supplies and for

coordination between the agencies of the Contracting
Parties.

d/ To approve proposals for the meodification of the technical
procedures adopted in the joint contractual plan.

e/ To determine the justification for and extent of additional

costs arising from the circumstances specified in article
7.

£/ To provide for and approve the records and settlement of
differences relating to the apportionment of labour and

supplies in equal measure in the cases specified in Article
7.

g/ To provide for acceptance of individual works from the
supplying agencies and the delivery thereof to the
authorised operating agencies.

h/ To provide for supervision and coordination of activities
of the Contracting Parties investments organizations at
realizing tasks connected with the joint investment.

/2/ The functions of the government plenipotentiaries at the

time of the operation of the System of Locks shall be as
follows:

a/ To establish the operating and cperational procedures of
the System of Locks and ensure compliance therewith.

b/ To ensure the performance of tasks connected with the

operation maintenance and possible construction of jointly

owned works of the system of Locks, including the

performance of tasks connected with the generation and

distribution of electric power in compliance with mutual’

agreements ©f the state energetical centres of the
Contracting Parties.



¢/ To approve the technical-economic plans and the reciprocal
settlement of accounts relating to the operation,
maintenance and possible reconstruction of the works of che
System of Locks.

d/ To supervise compliance with the water balance approved in
the joint contractual plan.

e/ TC supervise and coordinate the activities of national
operating agencies which are responsible for the operation
of the System 0f Locks.

£/ To supervise and coordinate the activities of national
operating agencies in times of flood ice disposal and
emergency situations.

g/ To supervise in times of flood and ice movement at the
. System of Locks coordination of the activities of the
flcod-control autherities of the Contracting Parties.

/3/ According to the Articles 25 and 26 of the Treat cthe
government plenipotentiaries shall evaluate extent of the
damages and costs, as well as its causes, and the necessity co
pay for the damages or to receive compensations.

ARTICLE 5

/1/ The government plenipotentiaries shall be in permanent
contact and discuss quarterly fulfilment of tasks stated in the
Treaty.

/2/ Emergency meeting can be held upon the request of one of the
government plenipotentiaries in agreed date.

/3/ Meetings of the government plenipotentiaries shall bo held
alternatively on the territory o©f the Czechoslovak Socialisc
Republic and the Hungarian People s Republic.

/4/ The government plenipotentiaries of the Contracting Party on
which territory the meeting is held shall be the chairman of the
meeting and he shall be responsible for the providing of adequacsa
conditions.

ARTICLE &

/1/ The government plenipotentiaries shal) establish appropriate
permanent and temporary joint agenC1es and shall make regulations
governing the organization and activities of those agencies.

/2/ The permanent Jjoint agencies are established Dby the
government plenipotentiaries for coordination and contrel of the
construction and operation of the System of Locks.

/3/ The permanent joint agency is the Joint Group consisting of
the representatives of the ministries concerned and central
agencies, or other agencies.

g1
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/4/ The temporary joint agencies shall be established by the
government plenipotentiaries when necessary to review:

a/ settlement of costs in excess of the joint investment
project

b/ manipulation and operaticnal schedules,

¢/ separate economical and technical questions.

/5/ Representation of both Contracting Parties in joint agencies
shall be on the principle of parity.

/6/ Recommendations of the joint agencies shall be valid after
the approval by the government plenipotentiaries.

/7/ Members of the joint agencies are resgponsible for the
fulfilment of their tasks to the respective government
plenipotentiaries of the Contracting Party.

ARTICLE 7

/1/ Meetings of the government plenipotentiaries shall be held
in Slovak or Czech and Hungarian language.

/2/ A protocol from the meeting shall be written in Slovak of
Czech and in Hungarian language. Both text are equally authentic.

ARTICLE 8

Costs for the activity of its government plenipotentiaries
representatives and experts in jgint agencies shall be borne by
each Contracting party.

ARTICLE 9

With the conclusion of this Agreement, the government
plenipotentiaries are given responsibilities of the Broaden Joint
Scientific and Technology Commission /BJSTC/ established
according to the Article 4, par.3.Article 6, par.3 and Article
8 of the Agreement between the Government of the Hungarian People
s Republic Concerning the Drafting of a Joint Contractual Plan
for the Gabéikovcoc-Nagymaros System of Locks.

ARTICLE 10

/1i/ The government plenipotentiaries for border waters under the
Agreement . of the Czechoslovak Socialist Republic and the
Hungarian Peoples Republic on Water Regime of Border Waters
shall supervise water resource management functions, water
meliorations, measures to utilize water resources, protection of
surface and underground waters against pollution, maintenance of
fairway, maintenance of the bed of the Danube river, protection
against the flood and ice movement. ‘

/2/ The Government of the Czechoslovak Soclalist Republic and the
Government of "the Hungarian Peoples Republic conclude an
agreement to supervise the solving of all relevant water resource
management questions in time of operation of the System of Locks.



ARTICLE 11

Additions and changes to this Agreement shall be approved by the
governments of the Contracting Parties.

ARTICLE 12

The Agreement shall come into force of the date of the signature.
ARTICLE 13

Done at Bratislava, on October 11, 1979, in duplicate, in the

Slovak and Hungarian languages, both texts being egually
authentic.

For the Government For the Government
of the Czechoslovak Socialist of the Hungarian Pecple s
Republic Republic
{Margetin} {Gergely Istvén}

8'2
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Annex 7

(Translation)

Protocol of 10 October 1983 amending the Treaty between the Czechoslovak Socialist
Republic and the Hungarian People's Republic Concerning the Construction and
Operation of the Gabé&ikovo-Nagymaros System of Locks, signed in Budapest on September
16, 1977






PROTOCOL

amending the Treaty between the Czechoslovak Soclalist Republic
and the Hungarian People’s Republic concerning the construction
and operation of the Gablikovo-Nagymaros system of locks, signed
at Budapest on September 16, 1577

The Czechoslovak Socialist Republic and the Hungarian People’s
Republic have decided to amend the Treaty between the
Czechoslovak Socialist Republic and the Hungarian People’s
Republic concerning the construction and operation of the
Gab&ikovo-Nagymaros system of locks, signed at Budapest on
September 16, 1977 (hereinafter referred to as the Treaty) and
to this purpose they have appointed their plenipotentiaries:

The President of the Czechoslovak Socialist Republic:
Dr. Lubomir Strougal, Prime-Minister of the Czechoslovak
Socialist Republic, '

The Presidium of the Hungarian Pecple’s Republic:
Lazar Gydrgy, Chairman cf the Council of the Ministers of the
Hungarian People’s Republic,

who having exchanged their full powers, fournd in gocd and due
form, have agreed as follows:

Article 1

The Article 4, Paragraph (4) of the Treaty is amended as follows:
"Operations relating tc the joint investment shall be organized
by the Contracting Parties 1in such a way that the power
generation plants will be put into operation during the period
1920 -~ 1994",

Article 2

{1} This Protocol will be ratified and the instruments of
ratification will be exchanged in Budapest.

{2} This Protocol enters into force on the day of the exchange
of the ratification instruments.

In witness wherecf the plenipotentiaries have signed this
protocel and have affixed thereto their seals.

Done at Prague, on October 10, 13883, in duplicate, in the
Hungarian and Slovak language, Dboth texts being equally
authentic.

For the C(Czechoslovak For the Hungarian-
Socialist Republic People’s Republic
(Lubomir Strougal) (Lazar Gydrgy)
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Annex §

{Translation)

Protocol of 10 October 1983 amending the Agreement between the Government of the
Hungarian People's Republic and the Government of the Czechoslovak Socialist Republic
for Mutual Assistance in the Construction of the Gabéikovo-Nagymaros System of Locks,

signed in Budapest, on 16 September 1977

9_0







PROTOCOL

amending the Agreement between the Government of the Hungarian
People’s  Republic and the Government of the Czechoslovak
Socialist Republic for mutual assistance in the construction of
the Gablikovo-Nagymarcs system of locks, signed at Budapest on
September 16, 1877.

The Government of the Czechoslovak Socialist Republic and the
Government of the Hungarian People’s Republic decided to amend
the Agreement between the Government of the Hungarian People’s
Republic and the Government of the Czechoslovak Socialist
Republic for mutual assistance in the construction of the
Gab&ikovo-Nagymaros system of locks, signed at Budapest on
September 18, 1877, (hereinafter referred to as "the Agreement")
and for this purpese appeointed as their plenipotentiaries:

The Government of the Czechoslovak Socialist Republic:
Ing. Rudolf Rohlilek, DrSc., Vice-Premier of the Czechoslovak
Socialist Republic, the Chairman of the Czechoslovak Part of the
Joint Czechoslovak-Rungarian Committee on the Cooperation in the
fields of Economy, Science and Technology,
The Government of the Hungarian People’s Republic
Marjal Jozsef, Deputy Chairman of the Council of the Ministers
of the Hungarian People’s Republic, the Chairman of the Hungarian
Part of the Jeint Czechoslovak-Hungarian Committee on the
Cooperaticn in the fields of Economy, Science and Technology,
who having exchanged their full powers, found in good and due
form, have agreed as follows:

Article 1
Article 1, par. 1 of the Treaty, is amended as follows:

*1. The Contracting Parties agreed to realize the Gabdikovo-
Nagymarcs System of Locks in following terms:

Beginning of the preparatory works 1878
Gab&ikovo hydroelectric power plant:

putting into operation the first aggregate 1390
putting into operation the eight aggregate . 1993
Nagymaros hydroelectric power plant:

putting into operation the first aggregate 1993
putting into opkration the sixth aggregate 1884
The final term of the construction works 1895
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Article 2

/1/ The general working schedule of the construction is in Annex
of this Protocol and is replacing general working schedule of the
construction which was annexed to the Agreement.

/2/ According to the general working schedule of the
construction, which is annexed to this Protocol, detailed working
schedule of the construction shall be worked out and after its
adoption according to the Article 4. par.3 of the Treaty between
the Hungarian People’s Republic and the Czechoslovak Socialist
Republic Concerning the Construction and Operaticn o¢f the
Gabtikovo-Nagymarcs System of Locks, signed at Budapest on
September 16, 1977 shall replace the detailed working schedule,
which is a part of the Joint Contractual Project.

Article 3
Article 2, par. 1 and 2. is amended as follows:

"/1/ Except tasks apporticoned to the Czechoslovak side according
to the apportionment ©of labour and supplies in the Treaty
between the Hungarian Pecple’s Republic and the {zechoslovak
Socialist Republic Concerning the Ceonstructicn and Operaticn of
the Gabdikoveo-Nagymaros System of Locks /hereinafter referred to
as "the Treaty®/, the Czechoslovak side shall be realizing
following works in the years 1978 - 1988:

a/ the Hrufov-Dunakiliti head water installations, from
the right bank objects on the Czechoslovak territory construction
of the state road Rusovce-Rajka a construction of a long distance
cable as a whole. The value of these works is under joint
investment project 7 million Czechoslovak Crowns, or 15 million
Forints at a rate of exchange of the year 18%74.

b/ Works on the by-pass canal in amount of 261 mill:ion
Cz.crowns, or 540 million Forints, which at a rate of exchange
of the year 1874 represent 35% of the global works on the bypass
canal according to the joint investment task.

/2/ except tasks apportioned to the Hungarian side according to
the apportionment of labour and supplies in the Treaty, the
Hungarian side shall realize works in amount of 60 million C:.
crowns, or 134 million Forints at a rate of exchange of the year
1974 at flood-control works of the Nagymaros head-water
installaticns in Czechoslovak territory in lower Hron district
and Gab&ikove series of locks on the territory connected to the
bypass canal®.

Article 4

Article 3 of the Treaty is changed as follows:

"Compensation of mutuwal assistance of the Contracting Parties is
based on these principles: :



a/ differences of labour and supplies mentioned in the
Article 2 of this Agreement the Hungarian side shall compensate
by deliveries of electrical energy of 848 GWh produced by the
Gab&ikovo hydroelectric power plant in the years 1990-1852 from
the Hungarian share,

b/ taking into account that Czechoslovak side invested in
advance in the years of beginning of the operation of the
Gablikovo hydroelectric power plant, the Contracting PArties
shall participate in consumption of electricity as follows:

1990 1991 1992 1993
$SSR in % 53.3 54.1 53.9 50.0
HPR in % 46.7 45.9 46.1 50.0

¢/ taking into account the expected quantity of the produced
electric energy at Gablikovo hydroelectric power plant and
according to the principles mentioned in items a/ and b/ the
Contracting Parties shall participate in consumption of
electricity as follows:

1990 1991 1992 1993

CSSR GWh 199 1513 1523 1340

HPR GWh - 100 1090 1340
Article 5

This Protocol shall come into force simultaneously with the
Protocol amending the Treaty Between the Hungarian People’'s
Republic and the Czechoslovak Socialist Republic Concerning the
Construction and Operation of the Gab&ikovo-Nagymarcs System of
Locks, signed at Budapest on September 16, 1977.

In witness - whereof the plenipotentiaries have signed this
Protocol and have affixed thereto their seals.

Done at Prague, on October 10, 1883, in duplicate, in the Slovak
and Hungarian language, both texts being equally authentic.

For the Government For the Government

of the Czechoslovak Socialist of the Hungarian People’s
Republic Republic

(Rudolf Rohlidek} {(Marjai Jozsef)
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Amnex9 -7

(Translation)

Protocol of 6 February 1989 amending the Agreement between the Government of the
Hungarian People’s Republic and the Government of the Czechoslovak Socialist Republic
for Mutual Assistance in the Construction of the Gabéikovo-Nagymaros System of Locks,

signed in Budapest on 16 September 1977







{Translation}

PROTCCOL

amending the Agreement between the Government of the Hungarian

People’s Republic and the Government of the Czechoslovak
Socialist Republic for wmutual assistance in the construction of
the Gabéikovo-Nagymaros system of locks, signed at Budapest on
September 16, 1977.

The Government of the Czechoslovak Socialist Republic and the
Government of the Hungarian People’s Republic decided to amend
the Agreement between the Government of the Hungarian People’s
Republic and the Government of the Czechoslovak Socialist
Republic for wmutual assistance in the construction of the
Gab&ikovo-Nagymaros system of 1locks, signed at Budapest on
September 16, 1977 in wording of the Protocel amending the
Agreement signed at Prague on October 10, 1382 {hereinafter
referred to as "the Agreement”) and for this purpose appeinted
as their plenipotentiaries:

The Government of the Czecheslovak Socialist Republic:

Pavel Hrivnak, First Deputy Prime Minister of the Czechoslovak
Socialist Republic

The Government of the Hungarian People‘s Republic

Dr.Peter Medgyessy, Deputy Chairman of the Council of the

Ministers of the Hungarian People’s Republic

whe having exchanged their full powers, found in good and due
form, have -agreed as follows:

Article 1
Article 1, par. /1/ of the Treaty, is amended as follows:

"l. The Contracting Parties agreed to realize the Gabd&ikovo-
Nagymaros System of Locks in following terms:

Beginning of the preparatory works 1978
Gab&ikovo hydroelectric power plant:

putting intc operation the first aggregate _ 1990
putting intc operation the eight aggregate : 1992
Nagymarcs hydroelectric power plant:

putting into op®ration the first aggregate 18352
putting into coperation the sixth aggregate 1833
Finishing of the construction works ‘ 1554+
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Article 2

/1/ The general working schedule of the construction is in Annex
of this Protocol and is replacing general working schedule of the
constructicon which was annexed to the Agreement.

/2/ According to the general working schedule o©of the
construction, which is annexed to this Protocol, detailed working
schedule of the construction shall be worked out and after its
adoption according to the Article 4. par.3 of the Treaty between
the Hungarian People’s Republic and the Czechoslovak Socialist
Republic Concerning the Construction and Operation of the
Gabéikovo-Nagymaros System of Locks, signed at Budapest on
September 16, 1877 shall replace the detailed working schedule,
which is a part of the Joint Contractual Project.

Article 3
Article 2, par. 1 and 2. 1is amended as follows:

"/1/ Except tasks apporticoned to the Czechoslovak side according
tc the apportionment cof labour and supplies in the Treaty
between the Hungarian Pecple‘s Republic and the Czechoslovak
Socialist Republic Concerning the Construction and Operation of
the Gablikovo-Nagymaros System of Locks /hereinafter referred to
as vthe Treaty"/, the Czechoslovak side shall be realizing
following works in the years 1978 - 1988:

a/ the HruSov-Dunakiliti head water installations, from
the right bank objects on the Czechoslovak territory construction
of the state road Rusovce-Rajka a construction of a long distance
cable as a whole. The value of these works is under joint
investment project 7 million Czechoslovak Crowns, or 15 million
Forints at a rate of exchange of the year 1974.

b/ Works on the by-pass canal in amount of 261 million
Cz.crowns, or 540 million Forints, which at a rate of exchange
of the year 1874 represent 33% of the global works on the by-pass
canal according toe the jeint investment task.

/2/ except tasks apportioned to the Hungarian side according to
the appcrtionment of labour and supplies in the Treaty. the
Hungarian side shall realize works in amount of 60 million C:z.
crowns, or 134 million Forints at a rate of exchange of the year
1974 at flood-control works of the Nagymaros head-water
installations in Czechoslovak territory in lower Hron distraict
and Gab&ikovo series of locks on the territory connected to the
by-pass canal".

Article 4

Article 3 of the Treaty is changed as follows:




“Compensaticn of mutual assistance of the Contracting Parties is
based on these principles: '

a/ differences of labour and supplies mentioned in the
Article 2 of this Agreement the Hungarian side shall compensate
by deliveries of electrical energy of 848 GWh produced by the
Gab&ikovo hydrcelectric power plant in the years 1590-1892 from
the Hungarian share,

b/ taking into account that Czechoslovak side invested in
advance and in accordance to the provisions of the item a/ the
Czecheslovak side shall receive in the first three years of
operation of the Gab&ikovo hydroelectric power plant altogether
1022, 5 GWh of electrical energy f£rom the 58% share of the
Hungarian side. The time schedule of the delivery will be agreed
by the Energy Distribution Dispatchers of the Contracting Parties
in such a way that the Czechoslovak side shall receive 10%
maximum by the end of 1990, 80% by the end of 1991 and in the
year 1992 the rest of the Hungarian share of electrical energy."

Article 5

This Protocol shall come into force on the date of its signature.
By the date of entering into force of this Protocol, the
Protocol amending the Treaty Between the Hungarian People’s
Republic and the Czechoslovak Socialist Republic¢ Concerning the
Construction and Operation of the Gab&ikovo-Nagymaros System of
Locks, signed at Prague on October 10, 1983 is expired.

In witness whereof the plenipotentiaries have signed this
Protocol and have affixed thereto their seals.

Done at Budapest, on February 6, 1989, in duplicate, in the
Slovak and Hungarian language, bDboth texts being equally
authentic.

For the Government For the Governmgnt
of the C2echosleovak Scocialist of the Hungarian People’s
Republic Republic

{Pavel Hrivndk} {Peter Medgyessy)
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Annex 19

Convention concerning the regime of navigation on the Danube (with annexes and
supplementary protacol). Signed at Belgrade, on 18 August 1948
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No. 518

UNION OF SOVIET SOCIALIST REPUBLICS,
BULGARIA, CZECHOSLOVAKIA, HUNGARY, ROMANIA
UKRAINIAN SOVIET SOCIALIST REPUBLIC
and

YUGOSLAVIA

Coitvention concettilng the regitne of ndvigation on the
Danube (withh annexes and stpplemientaty protocol).
Signed at Bch‘radc, ott 18 Atigust 1948

Russian and French official texts communicated by the Permanent Represenia.
tive of Yugostavia to the United Nations. The registration look place on
12 August 1949.
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TRANSLATION — TRADUGTION

No. 518. CONVENTION' REGARDING THE REGIME OF.
NAVIGATION ON THE DANUBL. SIGNED AT BEL-
GRADE, ON {8 AUGUST 1948

The Union of Sovict Secialist Republics, the Peopie’s Republic of Bulgaria,
the Hungarian Republic, the People’s Republic of Remania, the Ukrainian
Soviet Socialist Republie, the Republic of Czechoslovakia and the Federal
Peaple’s Republic of Yugosiavia,

Whercas the Council of Forcign Ministers on 12 December 1946 decided
to convene a confcrence, composed of representatives of the States mentioned,
0 work out a new convention regarding the regime of navigation on the
Danube, and

Diesirous of providing for Iree navigation en the Dannbe in accordance
with the interusts and sovereign rights of the Danubian States and in order 1o
strengthen the ceanomic and cultural relations of the Danubian States among
thamselves and with other nations,

Have resobved to conclude a Conventinn regarding the regime of navigation

an the Danube and for that purpose have appointed the undersigned
plenipotentiaries who, alter presentation of their full powers, found in goad

~and due form, have agreed on the fallowing:

QHAI’TRR i
GENERAL I'ROVISIONS
Article |

Navigation on the Danube shall be free and open for the nationals, vesscls
of cammeree and goods of all States, an a [aoting of equality in regard to port
and navigation charges and conditions for merchant shipping. Uhe forcgoing
shall not apply to traffic betwween ports of the same State.

Pama iotg foree on 11 May 1949, date of deperit of the sixth instrament of ratification
with the Covernment of the Federal DPenple’s Republie of Yoegostavia, ju accordance with
articke 47, . .

Dates oo which the nwrumwat of ratifieation was depnsited by each of the signatory
Riatre: .

fedgania . e s e e 22 February 1949
Cooidolemeabiin oo owe o e e r e 23 Febiruary 1949
Wursbavia L e e eraeaen. 23 Felbruary 1919
T T 5 ’“{ﬂl’f'l 1949
LT L, L et ma e 14 March 1949
Vi of Sovict Secishist Repadlieg oo e e v e 11 May 1644
Ukrainian Seviet Socialia Republic ... ... 0 .. . . . . .... [4 May 1711




Articie 2‘

The regime cstablished by this Cenvention shall apply {o the navigable
part of the Danube River between Ulm and the Black Sea thraugh thie Sulina
arm, with gutlet to the sea through the Sulina channel,

Article 3

The Dansbian States undertake to maintain their sections of the Danube
in a navigahle condition {or river-going and, on the appropriatc sections, for
sca-going vessels, ta carry gnut the works necceseary {or the muaintenance and
improvement of navigation conditions and not to obstruct ar hinder navigation
on the navigable channels of the Danube. The Danubian States shall consudt
the Danube Conunission {art. 3} on matters referred fo in this article.

The riparian States may witlin their own jurisdiction undertake warks {or
the maintcnance of navigation, the exerntion of which is necessitated by
ureent and unforeseen circumstances. The States =hiall mform the Cammisaen
of the reasons which have necessitated the works, and shall fumish a summary
description thereof.

Article 4

Should a Danubian State e unable el to undestake warks within is
mvny (erritarial jurisdiction which are neeessary Tor the nuainienance of normal
navigation it shall lir baund to allow the Danube Commissinn {arl. B} o carry
themy ont under eonditinns determined by the Conmiseion, swhich may nat
culinsd the exerution of aicly works (0 another State unlese the sertion T squesiion
ol the walerway [anus the {rontier af sucl State, In the {atter case the Com-
missiont shall deciede the randitions on which the works shall be carried ont.

The Danubian States agree to afTord the Conunission or the State
exceuiing the sakl works all neecssary assistance.

CHAPTER (T
ADMINISTRATIVE PROVISIONS
Section 1. The Danube Cammission
Article 5

Thiere shall he established a Danube Commission, hereinafter aalled “the
Commission”, 1o consist of one representalive of each Danuhian State.

N- 311
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. Ariicle 6

The Commission shall clect from among ils members a chairman, a vice.
chairman and a scoretary far a term of three years.

Articte 7

‘The Commission shall detcrmine the tGmes of ils mectings and its own
rules of procedure.

The lTuss uerting al the nmmission shall e held within six monihs
sl the catey inlie farer of the preeent Convention.

:"! H I }'f- {g 8

The jursdiction of the Commision shall extend to the Danube as defined

o omticle 2.

The [unctions of the Comnission shail be:

O. ; {

et L - LR - .

(a) to supcrvise the hmplementation of the provisions of this Convention;

(b} to preparc a general plan of the prineipal works ealled for in the

micrests of navigatinn on the basis af proposals and prajects presented by the

Dapubian States and the Special River Administrations (arlicles 20 and 21},
and Itkewise to draw up a general hudget in connexion wilh such works;

{¢} to exccule tie works in the cases provided for in article 4;

{d) to consult with, and make recommendatians ta, the Danubian States
in respect of the execution of the warks refarred to in paragraph (&) of this
article, with duc censideration for the technical and cennomic inlerests, plans
aned possthilitics of the respective Slales;

e} ta comsult with, amd make recommendaltions {0, the Sperial River
Administratinas {articles 20 and 21), and ta exchange inlormation with then;

{{} 1o cstablish a unilorm system of trallic regulations on the whele
navigable partion of the Danube and alsa to lay down the hasic provisions
gaverning navigation on the Danulw, including thase gaverning the pilat service,
with due consideration for the speeific conditions oltaimog on particular

seliems ]
{¢} lo umfly the regulations govenung river juspection;

{h) 1o co-ordinnte the hydi-meteorologieal serviees on the Danube, and
1o publish 2 swigle hydeological Dulietin and  shortetermy and fong-tenm
- L4 -
hydrological forecasts {or the Danubce; :
Ne §i8
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{1} to produce statistics on aspects of navigation on the Danube within
the competence of the Commussion;

{;} to publish refrrence warks, sailing dircctians, navigational charis and
atlases for purposes of navigation;

(&) to prepare and approve the bidget of the Commission and (o fix and
levy the charges provided for in article 10,

Article 9

ln order to carry ol the tasks relerred to in the foregoing article, the
Commission shall have its own seerctariat and the necessary ollice services, the
safl of which shall be recruited from nationals of the Danubian States.

The organization of the secretariat and services shall be determined by
the Commission itsclf.

Article 10

The Ceommission shall draw up its hudget and approve it by a majority
vole of all its members, The Dudget shall provide for the expenses for the
maiienance of the Cammnuission amd its services, 1a be met by equal contributions
of the Danubian States payable annually.

In arder to defray the cost of exeruting special works far the maintenance
or improvement of navigadility, the Commission may establish special charges.

Article 11

The Commission’s decisions shall be taken by a majority of (he members
present, tinless stherwise specifically provided for in this Cosvention (articles

i0, 12 and 13),

Five members: of the Commission shall constitute a quorum.

Article 12

The Commission’s decisions on maltters provided lar in article 8, paragraphs
(i), (), {f) and (g} shall be taken by a majwity vate of all members of
the Camnussinn but withoat eatvoling the State of the territory on which the
winks are 1o he earvied o,

N« tir
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Articte 13

The seat of the Commission shall be at Galatz,

‘Ihe. Commission may, hawever, by a decision of a majority of all members
change the seat of the Commission,

Article 14

The Cammissian shiall have the riglte of a legal entity in accordance with
the laws of the State in which the Commissian hias its seat.

Article 15

The oflicial fanguages of the Commission shall be Russan and French,

Articie 16

Menihers of the Commission and  oflicers amthorized by it shall enjoy
diplamatic inumunity. s official buildings, archives and documents of all kinds
shall he invinlable,

Article 17

OMicers of the Commission halding the proper cvedentials shall inform
the competent authorities of the Danubian States of breaches of the navigation,
sanitation and river inspection regalations whiclc have come (o the Commission’s
knowledge. The competent authorities must in taen inform the Commission of
the steps taken in connexion with any hreaches reparted as aforesaid.

Artiele 18

The Commissian shall have its own seal and flag, which it may fly on its
aficial baldings and vessels,

Articte 18

The DNanubian Staies shall aflord the Commission, itg oflicers and s
safl the assstanee neressary to enable them to earry oat their duties under

thin nnvention.,

Sueh aflicers and stafl shall, subjeet ta compliance with national law,
have the sight of free movement while carrying ant their oflicial duties on the
river and i poarts within the Jurisdiction of the Commison,

. Ne 18




Sreting [T, Sqpreal {iver Ac?minixrt:xfimlx
Arerele 20

There shall he established a Special River Administeation in the lower
Danube (hetween the month of the Sulinng chanvel and Braila inddusive) {ar
the exccution of hydraulic engineering works and the regalation of navigation,
such. Administeatinn (o consist o the representatives of the adjacent riparian
States (T'eaple’s Republic of Romania and the Union of Soviet Sacialist
Republics).

The Administration shall act en the basiz of an agreement hetween the
Governments of the couniries members of the Adsinisteation.

The seat of the Administration shall he at Galaiz.

lrtiele 21

There shall he established a Sperial River Adnmunistration of the Irau

" Gates in the Iron Gates seetion {hetwean Vinee amd Kestol on the right bank

amd betsvrea Maldova-Veohe aml TurmnSeverin o the Ieflt hank of the
Daanle) Tor the exeention of hydranlic engineeting werks and the regulation
ol navigatin in e said arca, suell Admibtistration o enusiet of e
representatives of the People’s Republic of Ramania and the Federal Peaple’s
Republie of Yuogeslavia,

The Adininistratinn shall act on the basis of an agreement between the
Covermments of the ronntries members of the Administration.,

The seat of the Administration shall be at Oieava and Tekija,

Ariivle 22

The Cranmission ghall be netified of the agreemenis on Spreial River
Atlministeatione (hervinalter ealled “the Administeation<™} referred 10 in miticles

20 and 21.

CHATTER 11 .
Rycstr, aF NAVIGATION
Section . Navigation
Artiele 23

Navigation on the:lower part of the Daoube and in the Trom Gates seetinn
ahall e carvricdd ont i accordance with the regalations an navigation established
by the Administiations ol the yespective sertions. Navigatiem on nther payis
of the Danubie shall e carried ont in accardanee with the regulations rstablished

RIS |
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by the respective Danubian States through whose territory the Danube flows,
and, in thase sections where the banks of the Danube belong 1o twa different
States, in accordance with the regulations established by agreement hetween
suclt States.

tn establishing regulations on navigation the Danobian  States and
Administratians shall have regard to the basic provisions gaverning navigation
on (he Danube established by the Commission,

Article 24

Vessels navigating the Danuabe shall have the right, subject to compliance
with the regulations established by the Danubian States concerned, to enter
paris, [0 load and discharge, to embark and discmbark passengers, to refucl,
i lake on supplics, cle,

Artrcle 25

Vessels llyig {oreign flags may not eagage in local passenger and {reight
nallic or traflic hetween poris of the same Danabian State, save in accordance
with the national regulations of that State,

Arvticle 26

Sanitary and police regulations in foree on tlie Panube shall he administered
withont diserinunation as regards the nationality of vessels, points of departurc
and destinating, or on any other grounds.

The functions of customs, sanitary, and river inspection on the Danube
shall be discharged by the Danubian States, which shall communicate to the
Comumission the regulations issued by them, in arder that the Commission may
be able o promate the nnification of customns and sanitary regulations and
o unily the regulations governing river inspactian {article 8 {2} ).

(lustoms, sanitary, and palice regulations shall be such as not (o impede
navigation.

Article 27

When bath banks of the Danube belong 1o the same State, the latter
shall have the right to place goods in transit nadder seal or in charge of the
enstoms officers. Such State shall alsa he entitled 10 require the aster or
owner of a vessel ta make a written declaration stating only. whether or nat
he is carryiug goods the importation of which is prohibited by that State bt
shall unt he entitled to probilit the traneit of such gods. Thess farmalities
shall not entl an inspretion of the ecarga or delay s trassit. The master or
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awner of a vessel making a [alke edeclaration shall be Hable under the law of
(e State 1o which the declaration was made.

When the river Danube forms the [rantier Lictween {wn Statee, vessels,
raflls, passengers and goads in transit shall be exempt, while afloat, from all
customs formalitics.

Article 28

Vessels employed by Danohian States for river inspection (police) work
muost My iheie nattonal Mlag and, in addition, hear a distinetive and uniform
mark; the deseriptions and smmber of such vessels shall be commmnicated ta
the Commission. Such vessels, and the enstoms vessels of all Danuhian Statee,
may navigate the Danube only within the frontiers of the respective States
whose {lags they fly, and beyond such {rontiers anly with the consent of the
Danubian States concerned.

Asticle 27

Ships an the Danube chall be allowed 1o use, for purposes of navigation,
hips’ wircless sets and sharve commumieation facilities,

Article 0

Navigation of the Dannhe by the naval vessele of any noa D anualaan
conntry <hall he probilated.

The paval vessels of Dlannbian Statee mav not navieate the Thanabe Bievond
the Tranticrs of the respeciive eountries whose flass (hey [y save In npeaneement

Letweenr the Danndnan Kates enncerted,
Sectinn 11, Pial servieo

Artiete 31

{In the Inswer Danube and in the Iran Gates sertiom tlhete <hall hie
established corps ol pilnts under the Adnnaistrations concerned {art, 22).

The regulations al the pilot service shall be established by the Adminis-
trations in accordance with the basic provisians gaverning navigation on thn
Nannbe (art. & (f) ) and shall be communicated 10 the Commission,

Article 32

PHatape of vessele oo tlhe taserre Danuabe and in the Tron Gates sertion shall
he carried ont by pilote from the appropeiate corps of piloix or by pilois whe

N §18
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have passed an examination sct hy the antherities of the competent River
Admiistration and who are licensed by such Administration o pilot vesscls.

Article 33

The corps of pilots shall be recratiedd from nationals of the Danubian
rounirics members of the Administeations concernedl. The procedure for
recyuiting the carps shall be determined by special agreemes hetween the
alorcsaid members af such Administeations (articles 20 and 21).

CHAVPTER IV
P’ROCENURE FOR LDEFRAYING THE COST OF MAINTENANGE OF NAVIGATION

Article 34

Hydraulic engmecting warks on tic Danube carricd out by Danubian
States in accordance with article 3 ol this convontion shalt he financed by the
Danulian States roncerned.

The warks referred o in article 8, pavagraph (¢}, shall be financed by
the Conunission.

Article 35

In arder to delray the cost of the maintenance of wavigation the Danubian
States may, by agreement with the Ceonnission, levy an vessels navigation
charges the seale of wilneh shall be fixed in refation (o e cost of maintenance
of cquipment and the cost af the works veferred to v article 34,

Article 36

In order to defray the cost of the mamienance of navigation and of
warks carried gut by he Admimstrations, the Iattey shall fis special charges
o be levied on vessels parang thirough the seetinns bepween the mouth of the
Sulina channel and Deatla and between Vinee and Kastal on the right Liank
aned Letween Mabilova-Veche amd Turnu-Severin an the left bank of the
Danube,

The Admmisirations shall notily the Commission of the special charges
fixed by the Adinmistrations and of e procedure for levying them,

Article 37

The exteaordinary, navigaton and special cliarges levied by the Commission,
the Danubian States, and the Administrations nest uot he a souree af profit.
] - .
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Article 38

The procedure for levying the extraordinary navigation and speeial eharges
dhall he Taid dewn in insteuctions deawn up by the Commission, the Danibian
Siates or the Administeations respeetively. The instructions jssued by Ihe

Dunulian States and the Administrations shall he drawn up in agreement
with the Canunission.

Charges shall he ealenlated on the basis of the ships’ tonnage.

Article 19

The execution of works an seetions of the Danobe forming inter-State

fromtiers and the apporionment of cxpenditure therefor shall be settled hy
agreement between the adjnining States conrerned,

Articke 40

Port dues Jevied on vessels shall be enllected by the anthorities of the
Tanulian States coneemnedd, In daing so na dizerininatien shall he shown as

repards the natimmality of vessels, priats of departme and destination, or on
any other grovnds.

Article 41

Vesels entering ponis fm Joading or inloading shall he entitled 10 nee
lesuling and unloading machinery, equipment, warchouses, stoage space, ele.,

accerding to agreementy cancchaled with the appreprige transportationy aud

forw arding ngenries,

Tare ehall be 1 dicerinunation s determiniog the sunount charged foor
er1vie o rendered.

Redurtionie granted sn ascordanes with enmmeteial geage on the busde of

the vebame nf services tendered o e sare of the carge shall not hie regarde)
as dive timinatian,

Article 42

Fio charpes shall be devied an vessels, vafie, paserngers and goods in respeet
mrity of trapsit.

Articte 43
Seliedules of pitatage fees i the Jower Danube amd i the Iron Gates

seetion shall e fixed and communieaterd o the Conumissinn by the Admiinie
tratinue concerned.

N~ Iy
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CHAPTTR V
FINAL PROVISIONS
Article 44

The expression “*Danabian State™ or “Danubian country™ in tlis canvention
shall Le taken to mean a State sitesated on a hank or hanks of the Damihe as
thefined in article 2.

Articlie 45

Any dispute between the partics ta this Convention regarding the applica-
tont or interpretation of the Convention which cannnt he ressived by direct
negotiation shall, at the request of citlwer party ta the dispute, be refecred {or
scitlement to a conciliation commission composed of one representative of
cach paity to the dispute and ane representative appointed by the Chainman
ol the Danube Commission {rom anong the nationals of a State not a party
o the dispute, ar, il the Chairman of the Commission is a-natonal of a State
party 1o the dispute, then by the Danube Commission.

The decision of the conciliation commisson sliall lic aceepled by the partics
tn the dispute as final and binding.

Article 46

The present Convention may be revised at te cequest of tie majority of
the signatory States. This request shall he addressed to the Government of the
Federal People’s Republic of Yugoslavia, which shall as soon as possible convene
a conlerence of all the States signatorics (o the present Convention, The revised
prowisions shall come e foree only alter instraments of ratification have
heen depasited by six of the States gignatories 1o the present Convention,

Article 47

The present Convention and its annexes, of which the Russian and Frenels
texts are authenlic, shall be subject lo ratifiation and shall come inte {arce
upan (he deposit of six instruments of ratification. Instrumients of ratification
shalt be deposited with the Gavernment of the Federal Peaple’s Republic of
Yugosiavia, in the archives of which sliall be kept the ariginal of the present
Canvention.

The Government ol the Federal People’s Repablic ol Yugoslavia shall
furmish eectificd copies of the original Conventing te all the signatories ta the
Convention and, shiall mdarm them of e deposit of ctenments of ratifieation
as these are received.
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LIST OF ANNLEXES
Annex 1. The admiskion of Austria in the Danube Commision

Annex 11 The Gabeikova.Ganytt ¢octor

ANNEX 1
TIHFE ADMISSION OF AUSTRIA TO THE DANURE COMMISSION

. A representative of Anstria shall he admitted ta the Nanube Commission
after the question of a treaty with Austria hias heen settled,

2. The present annex shall come intn faree simultaneoudy with the Convention
regarding the repime of navigation on the Danube and shall be an integral pant
thereof.

ANNEX I
THE CABCIKOVO.GONY () SECTOR

Regarding the worke neceseary to enstire normal conditions of navigation in
the Caheikova.Ganyit tectar {{rom km. 1821 to km, 1791}, the Cantracting Macties
apree that it i« in the general interest (o maintain this secter in prod navigahle
condilion and that 1he warks neceseary for this purpeze far axceed these which
conld rrasanably he required of the riparian States coanceined,

It s arcardingly aprecd that the Danuhe Comnissinn shall discuss the question
and deride whether, for this purpece, it would be appropriste ta set up for this
weetnr a special river administration shimilar to these prosided for i articles 20
and 21, or whriher it would be cuflicient tn apply ta this serinr the provisionc of
artirfes 4 and 31, paragraph 2, of the present Canvention,

Reguiatinne sinilar tn thess of article 20 of the presnt Convention, of which
thic annes is an integral part, shall he applied i sucly an adminictration is sct up.

N LIt
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In wirness wnertor, the undersigned plenipotentiarics have signed? {he
preseni convention and have allixed their seals thereto.

Downg in the city of Delgrade, this 18th day of August mineteen hundred

al {orty-cight.

Far the Union of Soviet Socialist Republics:

For the Pcople’s Republic of Bulgaria:

For the Hungarian Republic:

Tor the Peaple’s Republic of Romania:

For the Ukrainian Sovict Sacialist Repuhlic :

For the Republic of Czechoslovakia:

For the Federal People’s Republic of Yugoslavia:

'Signatures on oppasite page.
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SUPPLEMENTARY PROTOCOI.

TO THE CONVENTION REGARDING THE REGIME OF
NAVIGATION ON TIIE DANUBE

SIGNED AT BELGRADLE, ON {8 AUGUST 1948

I. It is noted that the former regime of navigation on the Panube, and
the instruments providing for the cstablishment of that regime, in particular
the Convention signed in Paris on 23 July 1921, are no longer in force.

2. All property owned by the former European Danube Commission shall
be transferred to the Special River Administration of the {ower Danube
established under article 20 of the Convention; to which the present protocol

refers.

3. It is agreed that all obligations of the former Eurepean Danube
Commission to repay credits granted to it by Great Britain, France, Russia or
other States shall be considered cancelled.

4. The ohligations of the former International Danube Commission, the
ohligatinns of the former Administration of the Iran Gates and Cataracts, and
the guaraniees secunug thase obligatinns, shall be considered caneelled.

5. Unhquidated property of the fnrmer International Danube Commission
shall be transferred to the Danube Commission pravided for in article 5 of
the Conventian (o which the present protoeol refers. The part of the property
of the fermer Tuternational Danube Commission transferred to the lormer
Administration of the Iron Gates and Cataracts, and all the property of Wie
former Administration of the Iron Gates and Cataracts, shall be transferred
1o the Special River Administration of the Iron Gates established in accordance
with article 21 of the Convention, to whiclt the present protacel refers.

e e

E 3
*league ol Natinas, Preaty Series, Valame XXV1, page 173
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Danr at Belprade, thic [fth day ol Aupgust {n4a!

Tor the Unien of Saviet Sacialist Republies:

Far the Peaplc’s Republic of Bulgaria:

For the Hungarian Repubiic:

For the Teople’s Republic of Ramania:

Far the Ulkrainian Soviet Sarialist Republic:

For the Republic al Czechastovakia:

Far the Federal Prople’s Republic of Yugoslavia:

a
———— ———
' Signatures an opposite page,
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Annex 11

Convention (with annex) concerning Fishing in the Waters

of the Danube signed at Bucharest on 29 January 1958
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[TRANSLATION ~— TRADUCTION]

No. 4845. CONVENTION! BETWEEN THE GOVERNMENTS
OF THE ROMANIAN PEOPLE'S REPUBLIC, THE
PEOPLE'S REPUBLIC OF BULGARIA, THE FEDERAL
PEOPLE’S REPUBLIC OF YUGQOSI.AVIA AND THE UNION
QF SOVIET SOCIALIST REPUBLICS CONCERNING FISH.
ING IN THE WATERS OF THE DANUBE. SIGNED AT
BUCHAREST, ON 29 JANUARY 1938

The Governments of the Ramanian People’s Republic, the People’s Republic
of Bulgariz, the Federal People’s Republic of Yugustaviz and the Unien of Sovie
Socialist Republics,

Having a3 common interest in the rational ytilization and expansion of the
stocks of fish in the river Danube.

Recognizing the need for cu-uperation in working out 2 scientfic basis fay
intensive augmentation of the stacks of fish and the regulstion of fishing,

Have decided to conclude this Convention and have for this purpoese appoin:-
ed as their plenipotentiaries :

The Government of the Romanian People's Repubtlic : Constantin Teodoruy,
Depury Minister of the Consumer Goods Industry:

The Government of the People’s Republic of Bulgaria: Lalvu Ganchev,
First Deputy Minister of the Food [ndustry;

The Government of the Federal People’s Republic of Yugosfavia : Nikela
Dzuverovié, member of the Executive Council of the People’s Republic of Serhia;

The Government of the Unian of Soviet Socialist Republics : Aleksandr
Akimovich Ishkov, Ministar of the U3SR;
who, having exchanged therr full powers, found in good and due form, have
agreed as follows :

Article 7

The Conuacting Pzrties agree to regulate fishing in the waters of the Danube
througheut its course within the territory of the Contracting Partes to the point
of catry into the Black Ses, including the Danube Delia, in aceardance with the
provisions of this Convention.

—-‘-Ea::c into force on 20 December 195X, she date of doposit of the last insorument of rarificition
with the Governmeac of the Romanian Peepla’s Republic, in accordanee with acricle 16. The
instuments of mzification were deposited a the following daves ;

Union of Soviet So- Rularia . . . ., . 12 November 1958
cislist Republia . . 16 May 1452 Romania . . . ., . .. 20 Decernber 1953
Yugaglaviz . . . . . 2] October 1958
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Article 2

Each Contracting Party shall exercise the right of fishing in the Danybe
in its own waters bounded by the State frontier.

Article 3

This Convention shzll apply to the waters of the Danube, including fts
mouth, to tributaries of the Danube up to the maximum extent of its Goq
waters, and to lakes, estuaries and pools permanently or temporarily connecteq
with the Danube, in the Danube flood-basin in the territory of the Cc;ntraczi:_

Parties, including the arexz adjoining the mouth. ¢

Article 4

The Contracting Parties agree to put inte effect and apply on their qus
sections of the Danube and un the waters referred to in article 3, simuitaneqys;.
with the entry into force of this Cunvention, the Regulations for Fishing in o=,
River Danube which are annexed! to and form an integral parr of this Conveation

Articie §

The Contracting Parties agree to carry out in the river Danube and in i+,
waters referred to in article 3 improvement works 2nd piscicultural operatioa;
tn ameliorate the natural condstions for the beeeding, growek and normal increzse
in stocks of fish of economic importance.

In the event of the erection on the Danube of water engineering works,
in particular dams, which may change the hydrological and hydrobiclogicat
regime of the river, those Contracting Parties which construct and use the 4
works shall prepare in advance and apply jointy a plan of action to safegyad
the normal migratory movements of fish, ‘

The Contracting Parties shall at the same time carry out such pisciculrura
operations as will safeguard the normal breeding and development of econamicai.y
valuable species of fish, in the sectiuns of the river situated above and below the
said works, under the new environmental condituons created by the erecuioa
of those works. . :

The question of payment of the costs of construcrion and use of piscieulrrd
and wrater improvement works on the Danube shall be resolved in esch individval
case by agreement between the States concerned.

Ariicle 6

In order 1o increase the stocks of economically valuable species of Ssk in the
waters referred to in this Convention, stations for the artificial breeding of suck
species of fish, in particular the aaipenseridaz, shall be estabfished 23 necessary.

1 See p. 63 of this volume,
No. 4g43
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Article 7

The Contracting Parties shall work out and apply measures to prevent the
contamination and pellution of the river Danube and of the wirers referred ta i
article 3 by unclarified scwage and other waste from industrizl and MUunicipa]
undertakings which are harmful 1o fish and other aquaric organisms, and mcasureg
to regulate blasting operzdons. '

Article 8

In the interests of rational fishing and in order ro ensure the normal breeding
and conservation of economically valuable species of fish, the Contracting Partie
shall communicate to one another, in good time, information on the catches ung
migratory movements of fish in all waters to which this Convention applics,

Articie §

In order to strengthen scientific snd technieal collaboration in mutters .f
fishery econemy, fish breeding and hydrobiology in the Danube basin, t-
Contracting Parties shall co-operate with one another under the appropri-
scientific and technical 2greements.

Ar&ele 10

For purposes of scientific research the Contracting Parties may conduc
joint experimental fishing operations in the Danube waters of any of the St
Parties to this Convention. on the basis of recommendations by the Mixed
Commission 2nd by 1greement berween the countriss concerned in eack particctsr
cse.

Article 11

With 1 view to working out and <o-ordinating measures for the appliciuen
of this Convention, 3 Mixed Commission skall be established. Each Contracting
Party shall appoint rwo representatives to the said Commission within three
months after the entry into force of this Convention. The Governments of the

Conrracting Parties shall communicate to one another through the diplomauc
channel the names of their represenuatives on the Commission.

The Mixed Commission shall mieet at least once a year in the ferfitory

of each of the Contracting Partics in rurn. .

' The Mixed Commission shall function under a statute which shall de
drzfted by the Commission at its first meeting after the entry into force of ths

Convention and approved by the Governments of the. Contracting Parties.

The place and date of meeting of the Mixed Commission shall be fixed
by the Commission in advance.
Ne. azas ‘
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Artiele 12

It shall be the duty of the Mixed Commission :

(1) To work out sgreed measurcs, arising out of this Ceavention, for the
regulation of fishing and the augmentation of the stocks of fish in the river
Danube; : '

(2) To present proposzls to the Contracting Parties with a view to amending
or supplementing the Regulations for Fishing in the River Danube and to take
decisions on questions which it is autharized under the said Fishing Regulations
to reselve;

3} To organize the exchange of information among the Contracting Parties
concerning the implementation of this Convention:

{4) To co-ordinate the planning of scienufic research projects on the swdy
of fishing in the Danube to be conducted jointly or severally by the competent
agencies of the Contracting Parties;

(5) To determine the narure and scope of the statistical and other day
which each Contracting Party shall furnish to the Mixed Commission for ths
purpose of implementing this Convention;

{6) To deal with such other marters as the Contracting Parties mav refer
to 1it.

Artiele i3

The Mixed Commissien may make recommendations to the Contracting
Parties on the matters within its comperence,

The recommendations of the Mived Commission and its decisions on the
matters mentioned in article 12 above shall be deemed 2dopted by the Commission
if they receive the favourable votes of the representatives of all the countries

members thereof.

Article [4

In order that the measures to regulate fishing and operations for breeding
and increasing the stocks of economically valuable species of fish may be extended
to sther parts of the Danube, this Convention shall be open for accession by
other Danubian Sutes.

Article 15

This Convention shall not impede the conclusion of bilaterai agreements
on matters relating to fishing in the Danube between any two Contracting
Parties or between 2 Contracting Party and any other Danubian State, provided
that such agreements do not conflict with the interests of the conservation of
stocks of fish or with the Fishing Regulations laid down:-by this Convention.

Na. L8435
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Article 16

This Convention shail be ratified and shall enter into force on the date qf
deposit of the lastinstrument of raufication with the Government of the Romaniay,
People’s Republic, in whose archives the original of the Convention shall b,

kept.

The Government of the Romanian Peuple’s Republic shall notify the Govern.
ments of all the Contracting Parties of the date of depostt of the last instrumen,
of ratification.

Articie 7

This Convention is concluded for z term of five years.

For those Contracting Parties which de not give notice of termination ¢f
this Convention to the Government of the Remanian People’s Republic not lage,
than six months before the expiry of this term, it shall remain in force for ;
further period of five vears. -

Areicle 18

The Government of the Romanian Penple’s Republic shall take the necessan
action to register this Conventinn with the Seeretariat of the United Natiers.
Centified true copics of this Canvention shall be transmimed by e
Government of the Romanian People’s Republic to all the other Parties 1o the

Convention.

DoxEe at Bucharest, on 29 January 1958, in one copy in the Romaniag,
Bulgarian, Serbo-Croat and Russian languages, all texts being equally autheqtic.

For the Govemnment For the Government For the Government For the Governme

of the Romanian of the Peoples of the Federal of the Union
People’s Republic: Republic nf Buiges:a:  People’s Republic of Sovier
of Yugoslswy - Socialist Republio:
. Troponyu Laiyu Gavomyy Nikels Ditrvexovid A A 3Hkow
Ne. 4843
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ANNEX

REGULATIONS FORFISHINGIN THE RIVER DANUBE AND IN THE WATERS
REFERRED TO IN ARTICLE 3 OF THE CONVENTION

PART I
PROMIBITED PLACES AND TIMES FOR FISHING
srticle

Fishing in the waters of the river Danube shall be prohibited cach year for 2 period
of thirry days between 15 April and 15 Junc, zccording 1o hydromerecrolegical cond,.
tions.

In 1958 the close period shall be from 15 Aprl 10 15 May. TherezZter the darg
of the close period shall be derermined by the Mixed Commission.

The Contracting Paruics may by common sgreement stagger the clase period by
sectors of the Danube, provided that such period is of thirty days’ duration and Gk
between 15 April and 15 Junc.

The close peried for the taking of eapouseridac and herring shall be as prescribed
in article 2 below,

Artiele 2
For the adperseridas the close period, sector by sector, shall be s followns :

— In the sector from the Black Sea to the mouth of the Prut s 15 March 1o 15 April:

— In the secror from thc mouth of the Prut to the mouth of the Timok : 1S Apni
w 15 May;

— In the secrer from the mouth of the Timok up to Kladova 1 15 Mav 10 15 Juce.

For the taking of Danube herring the close periad, sector by sector, shall be 2
follows :

— Ia the sector from the Black Sez to Ceatalul Ismail : five consecutive davs in the
period berween |5 March dnd | May;

~ In the sector from Cezualul Ismail to Vadul Oii : cwenrty consecutive days in the
period between 1 April and 15 May:

— [ the secror from Vadul Oii to the mouth of the Timok - thirty consecutive dave
in the period berween IS5 April and { July.

The date of each close period shall be recommended by the Fishery Research lastinuee
of the Romanizn People’s Republic and shall be communicated 1o the Parties not fater
than ten days before the start of the close period.

" Artice 3 L

In order to safeguard the passape of Danube herring and acipenseridac in breedmg
condition int the Danube and the escape of the young of these species to the sea, fishing

 shall be prohibited throughout the year in the waters sdjoining the mouth, in corridors

extending laterally onc kilometre on cither side of the axis of each branch of the river
aud 3 distance of five kilometres ourt to see.

Na 4345




Annex No. 12

(Without appendices)

Commission of the European Communities, Czech and Slovak Federal Republic Republic,
of Hungary:

Working Group of Independent Experts on Variant "C" of the Gabéikevo-Nagymaros
Project

Working Group report of 23 November 1992
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COMMISSION OF THE EUROPEAN COMMUNITIES
CZECH AND SLOVAK FEDERATIVE REFUBLIC
REPUBLIC OF HUNGARY

WORKING GROUP OF INDEPENDENT EXPERTS ON
VARIANT € OF THE GABCIXKOVO-NAGYMAROS PROJELT

WORKING GROUP REPORT

Budapest
November 23, 1992
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Executive Surmmary - page i

EXECUTIVE SUMMARY

As a follow-up to the London Meeting on October 28 between
the European Commission (CEC}, the Czech and Slovak
Federative Republic (CSFR} and Hungary on Variant C of the
Gabcikovo-Hagyrmaros project a Working Group o©f six
independent experts was established. The Working Group
consisted of four experts {from Denmark, The Netherlands,
Germany and Austria)} nominated by CEC, one expert from-
CSFR and one expert from Hungary. The group carried out
its work during the period HNovember 9 - 23, 1992, the
first week in Bratislava and the second week in Budapest.

Comprehensive construction activities have been carried
out on the Variant C structures until November 21, 1992.
On November 22 the ongolng work was:

* removal of a submerged barge in front of the by-pass
weir, and

* fortification of the spillway ¢f the by-pass weir

which according to the Working Group are considered as
necessary. In addition work was going on for:

* preparing the downstream channel and spillway of the
floodplain weir.

In accordance with recommendaticns of the Working Group it
was decided to stop this activity.

The status of the construction work as on teoday c<an be
summarized as follows:

i The Variant C structures are now completed sc that
they can resist a design winter flood (5000 m'/s)
with some damage. :

* Some work will still be required in crder tec enable
the structures ¢to resist a design summer f{lood
{10600 m'/s).

* . The structures are at the moment only able to pass
about 300 m'/s to the Danube on continuous basis.
Further work scheduled to about six week are
required before it will be technically possible to
redirect the main part (95% in "average) of the
discharge to Danube.

LWL U R Wenbng fieomr om Varant U ol the flahodmn Napames Taeorgy



Executive Summery - page ii

* There are at present serious technical problems with
the river bottom protection at the spillway just
downstream the by-pass welr. The Working Group is of
the opinion, that the time schedule for this work is
very uncertain. However, after about six weeks
further work, it will be possible te pass more than
4000 m3/s through the floodplain weir on a continous
basis.

The hydrological and ecological regime in the area is
subject to a long term trend of river bed erosion,
decreasing water levels and associated ecological changes.
This is caused by a variety of reasons, above all the
large river requlation works, which implied deliberate and
natural cutting off and bundling of river branches into
one main, straighened and heavily fortified channel for
navigation. In spite of this basically negative trend the
floodplain area with its alluvial forests and the
associated ecosystems still represents a very unique
landscape of outstanding importance.

The closure of the Danube and the subsequent separation of
the flow into two parts resulting in smaller discharge in
the Danube has had significant immediate, negative
environmental impacts with reqgard to river water levels,
ground water tables, and floodplain ecology. The major
part of this damage can be restored if the main part of
the discharge is restored before the beginning of the
growing season.

In theory, all the structures of Variant € could be
removed. However, 1In practise this will cause some
environmental problems. The <cost of removing the
structures are roughly estimated to at least 30 % of the
construction costs. None of the scenarios {including D)
proposes this.

Five possible scenarios are described in the report. On
the basis of different ssts of cbjectives the technical
and water management aspects, envirconmental impacts,
impacts on navigation etc. have been described. The five
scenarios are:

A: 95% of average discharge toe the Danube downstream

the dam

This scenario maintains the present (pre-dam)
conditions with. regard to floodplain ecology and
ground water conditions to the maximum possible
extent.

Stenario A will be technically possible from January
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Main part of water to Gabecikovo

This scenario maximizes hydropower generation, given
a constraint of a minimum discharge tc the Danube
and the Hosoni Danube.

This scenario 1is possible with the existing
structures. .

Management of Variant C as planned by the slovak
Commiasion for Environment

The cbjectives to be achieved in this scenario are
to optimize the relation between hydropower
generation and discharge to the Danuke.
Approximately a 50 % : 50 % split between the power
canal and the Danube.

It is expected that the first remedial measures can
be completed by spring 1993.

Danube redirected to the former river bed

The objectives to be achieved in this scenario are
to redirect the Danube into its former bed and to
maintain surface and ground water guality as well as
the environmental conditions prior t¢ the closure of
the Danube.

The measures required to redirect the Danube to the
old river bed can be implemented within 12 months.

Step by step =sclution

The cbjectives tc be achieved in this scenaric are
to maintain the water levels as well as the dynamics
of both the surface water and the groundwater
regimes downstream the dam according to the
conditions prior to the clesure of the Danube, to
maintain the ground water guality and to maintain
almost the same water quality in the reservoir as it
was previously in the Danube. For the long term
solution studies and monitoring are foreseen.
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Phase 1 of this scenario can be implemented in July
1993.

The recommendations of the Working Group are as follows:

Four of the scenarios all assume the continuous existence
of the hydraulic structures and the use of the artificial
canal for navigation with damming in Slovakia. One of the
five elaborated scenarios, scenaric D, is based on the
reversibility of the situation te a status equivalent to
the status before closing the Danube, by removal of sone
of the Variant C hydraulic structures.

The cholce between these two fundamentally dJdifferent
appeoaches cannct be made by the Working Group, which just
has pointed out the varicus consequences of adopting
alternative objectives.

However, independently of the above choice, the Working
Group has the recommendations described in the following
in case Scenario D should not have been chosen.

In the past, the measures taken for the navigation
constrained the possibilities for the development of the
Danube and the flocdplain area. Assuming the navigation
will no longer use the main river over a length of 40 km
a uniqgue sitvation has arisen. Supported by technical
measures the river and the floodplain can develep more
naturally.

However, realizing that considerable uncertainties are
assocjiated to prediction of impacts of such major
manipulations of natural ecosystems and that many of the
impacts may easily become irreversible, the Working Group
recommends a cautious and experimental appreoach, where new
developments be taken in several steps on the basis of
preceding and simultanescus comprehensive monitoring and
studies.

On this basis the four EC members of the Working Group
recommend:

{a} To base the water management for the coming months
on Scenarioc A. This operation, which reguire
competion of the by-pass weir and the inundation
weir, should be started as soon as possible, but not
later than January 1993.

{b) From April 1993 the water management should
gradualiy shift towards the one described in
Scenario E. In this context it will be necessary to
construct some under-water weirs in the Danube main
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{c}

{d}

(e)

Executive Summary -~ page Vv

channel for experimental coperation during the 1993
summer.

A combination  of studlies, monitoring and
mathematical nodelling should be initiated
immediately as support to the water management
during the 1993 summer.

A comprehensive pregramme of hzdrographic,
hzdrological and ecological studies, monitoring and
mathematical modelling should be carried out during
the coming 2-3 years in order to obtain the
necessary decision support base for a long term
solution. '

A Joint Danube-Gabcikovo Committee comprised of
representatives from Hungary, Slovakia and EC should
be established. This committee should have the
authority to carry sut tasks with regard to control
of the water management operation and formulation of
management decisions.

The Hungarian and Czecho-Slovakian members ¢of the Working Group
have signed the main report ({except the recommendaticens in
Chapter %) and have in addition prepared seperate statements,
enclosed as Appendices L and M.

I mmormber JURY
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INTRODUCTION

At a meeting held in London on 28th October, 1992 between
the European Commission (CEC), the <Czech and Slovak
Federative Republic (CSFR) and the Republic of Hungary an
agreement was reached regarding the Gabcikovo/Nagymaros
Project, cf. Appendix A. In accordance with the Agreed
Minutes from this meeting a Fact rinding Mission composed
of one expert from each side (EC, CSFR and Hungary)
submitted a report on October 31, 1982, /fRef 1/ and the
present Working Group was formed.

The Terms c¢f References for the Working Group are given in
appendix B. The Working Group has after consultation with
Mr. Pablc 3enevides, Director DGI, Commission of the
European Connhunities made the following clarifications of
the Scope of Work in the Terms of References:

* An assessment of the need for the CSFR to nake the
closure of the Danube after October 22 lies outside
the Scope of Work. However, the issue is partly
dealt with in Section 3.1 of the report.

* Assessment of earth quake risk and potential danage
lies outside the Terms of References.

* The term “"existing {(pre-dam} conditions" refers to
the situation before starting to operate Variant C
{Cctober 22, 19%%2) as far as point (iii} in the
Scope of Work is concerned, whereas it refers to the
situation before construction of the Gabcikove works
as far as point (iv} in the Scope of Wwork is
concerned.

The Working Group 1is ccmposed of the following six
experts:

CEC: Hr. Jens Christian Refsgaard, Chief
Hydrologist, Danish Hydraulic Institute,
Denmark (Team Leader).
Mr. Jan H. vapn Geest, Director, = 03V
Environment and Infrastructure, The
Hetherlands.

¥r. Johann Schreiner, Director, Norddeutsche
Haturschutzakadenie, Cermany.

Professor, ©Dr. Heinz Loffler, Head of
Zoological Department, University of Vienna,
. Austria.
EEASEACIR L LS Werbme Croup on Vavant Cof B2 GubilesaNar=- 3«
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* CSFR: Professor, Dr. Igor Mucha, Faculty of Natural
Science, Comenius University, Bratislava.

* Hungary Professor, Dr. Gabor Vida, Head of Department
of Genetics, E&tvds L. University, Budapest.

Professor Léffler joined the group on November 15, while
the cother five members were present throughout the period.
The six experts were assisted by colleagues as listed in
Appendix C. The Working Group had its first formal meeting
on November 9, 1992 in Bratislava. Field inspections were
carried out on November 9, 10 and 22 both in Czechec-
Slovakia and in Hungary. During the period November 9 - 14
the Working Group worked in Bratislava and during the
period November 15 - 23 in Budapest.

The Working Group has obtained all relevant data and
information reguested from the two Governments. The report
is based on this information.
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2. YARIANT C STRUCTURES AND STATUS OF ONGOING WORXK
The Fact Finding Mission (fFM}, cf Ref. /17, carried out
an on-~site inspection of the ongeoing work on
{a} October 30, 1892
The Working ¢Croup (WG} visited <the site of the
construction twice, namely on
(b) November 9, 1592
(<) Hovember 22, 1992, i.e. one day after the deadline

decided by the EC for stopping the construction.
In addition, data has been obtained from reports,
designers, constructors and from meetings with the person
in charge of the construction work (Mr. J. Binder). A
statement from Mr. Binder on the status of work as per
November 21, 1992 is enclosed as Appendix D. The status of
the work including the facts observed on the three wvisgits
are summarised in this chapter.
In beth countries the original structures for the
Gabgcikovo scheme are completed except for the closure of
the Danube river at Dunakiliti and the
{1} Completion of the hydropower station (installation
and testing of turbines) at Gabkclikovo.
variant C consists of a complex of structures, located in
Czecho-Slovakia within the area of the original Variant A.
The construction of these are planned for two phases. The
structures include {see the sXetch in Appendix E}:
{2) By~pass weir contrelling the flew inte the river
' Danube. '

(3) Dam clesing the Panubian river bed.
(4) Floodplain weir (weir in the inundation}.
{5) Intake structure for the Mosonl Danube.
{8} Intake structure in the power canal.
(7) Earth barrages/dikes cecnnecting structures
(8) Ship lock for smaller ships (15 m x 80 m).
(9) Spillway weir.
{10) Hydropewer station.
The construction of the structures 1 - 7 are included in
Phase 1, while the remaining 8 - 10 are a part of Fhase 2
scheduled for construction 1993-95.
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Thne status of the work was as follows:

{1) Hvdropower station (HFP) and shio locks at Gabcikovo

-

3 turbines have a nominal capacity of 4,000 r’/s. _
present five turbines and generators are being ins;al’ed,
the remaining ¢three turbines are not planned for
completion in the near future. 2By high head the maximun
capacity is zapproximately 610 wm'/s per turbire. At the

The HEP is designed for peak power production. The Plaﬁnec

designed cperational water level o¢f 131.1 m asl.
{reference Baltic msl} the design head is approximately 22
2.

211 turbines need a period, depending of the discharge in
the channel, for operational testing, because the whole
eguipment is a prototype.

The two ship locks {each 33 n wlde and 273 m long) has a
total hydraul*c capacity of 1870 »’/s when open. With five
turbines operatiocnally installed the total combined
hydraulic c:apac:.ty of the turblnes and 1ocks are thus:

5 x 610 m’/s + 1970 wm'/s => 5020 m'/s.
If more turbines are mstalled the capacity of the canal
of approximately 5200 m/s will be the flood discharge
limited by the velocity in the power canal.

(a) FFM visit on October 10:

- Turbine no 7 was being tested at half capacity
producing 40 MW power wWith a discharge arcund 200
m*/s. Turbine no 8 had been tested hydraulically but
not yet electrically. The remaining three turbines
were undergoing a hydraulic testing programme. The
testing programne allows for discharges to be
between 80 and 120 m¥/s.

() WG visit on RNovenmber 9:

- The head varied between 14.9 and 17.6 m, and the
upstreamn water level varied between 127.17 m and
128.14 nm.

- Cne of the ship locks were opened for traffic while
the other one was being repaired after having bsen
damaged by scone debris.

The status on Novenber 12, according to information from
Mr. J. Binder, director Water Fccnony Construction, was
that turbines No. 4 & ? were being electrically tested at
about 2/3 capacity {81 ¥W each). Turbine No. § was
undergoing hydraulic testing at a discharge of 50 ='/s.
Turbines No. 6 & 5 are scheduled to be ready for
electrical testing by the .end cf Hoventer and
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hydraulically tested by the end of December 19%2.

{(c)

—

{23

WG visit on November 22:

Cne of the shiplocks was operating while the cother
one was being tested after a period of repair. Two
of the turbines were operated with a discharge of
500 and 100 m'/s respectively. Bottom protection
downstream of the power plant was being carried out.
The water levels varied between 127.98 and 128.37 nm
asl. upstream and 113.03 and 112.28 m asl.
downstream of the power plant from 7 to 13 hours.

dlthough it is not 2 part of Variant C but has an
effect on its operation it is menticned that at the
cutlet of the downstream canal {at 1811 rkKm <on the
Danube) the c¢losing dam was being removed. About 2/3
of it had Dbeen removed and according to the
judgement of the Working Group it may take about twe
months more to remove the dam completely.

Closure of the Danube

The closure of the Danube river bed started on October 23
and was completed on October 27, One week earlier the
discharge was at a 1low of about 850 w/s, while it
increased from 1400 to 1360 ®/s during the period of
closure.

{(a}-

(b}

3 Apvrmbrr (96

FF¥ visit on Cctober 3¢:

The crest level of the dam was approximately 131 m
asl. The dam was not yet fully tightened leaking
water approx 150 =m'/s. The water 1level in the
reservolr varied between 128.8 and 123.0 m asl.

WG visit on November 9:

The crest level of the closure had been raised to
133,8 m asl. The width of the crest was about 40 m.
There was very little leakage through the closure.
The structure was being prepared for tightening and
leakage contrel by a vertical impermeable wall and
stony wave protection.

The water level in the reservoir was between 123.65
and 128.80 m asl,.

Working Growp 08 Vanant O of the Gatadov e Narsmaens Trenrt
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(<) WG visit on lovenksr 22:

- There was about 3~i0 m'/s leakage through the right
third of the c¢lesure. It 1Is much mere than the
leakage seen cn November 9. On the left-downstrean
side of the closure an about 30-40 @ wide gravel dam
was built - to prevent leakage ~ which covered 2/3
of the dam width.

According to information from Mr. J. Binder {November 12}
the remaining worXx except the stony wave prctecticn is
scheduled to e completed by Januery 1, 1993, —ut will be
delayed 1if freezing occurs bkefore then.

£33 By-pEss weilr contreglling the flow inte the river
Danube

The flow into the river Danube from tThe reserveir is lead
via this weir. '

The weir consists of four tainter gates each 18 w wide
with sill level at 126.3 m asl. The maximum hydraulic
capacity of the weir at the reservoir water level 131.0 =
asl. is 1460 ='/s, whereas the capacity is approximately
650 m’/s at & water level of 12%.0 m asl.

Due to unexpectedly difficult geological conditions large
erosion preblems have been experienced at the botteom and
river sides downstream the weir, Therefore, additional
fortification is being carried out, and the full operation
of the welr with maximum possikle discharges have been
delayed.

{a} TFTM visit on October 30:

- To repair the bottom protection and river sides the
weir was closed totally on Oct. 2% - 30.

(B} WG visit on Hovenmber 9:

- Fortification of the downstream bed protection was
carried out while discharging about 300 w'/s into the
Danube.

According to informaticon from ¥r. J. Binder (November 12)
the protection works are gradually progressing, so that
tpe'structure is expected to enable a flow of about 500
@' /s under daily circumstances on lovember 21 and about 500
n'/s on November 25, 19%2 {if work continues}. The wor< 1is
scheduled to ke Completed by January 1, 1883, so that a
maxinum discharge of 1360 a3/s, depending on the resesrvoir
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water level, can pass.

(c) WG visit on lovember 22:

- A barge of about S0 n length sank in front of the
by-pass weir clesing two and a half of the openings.
The water was spilling over the barge providing some
water for the two fully blocked openings while in
the third opening the water was both spilling over
the barge and running besides it. The fourth gate -
which was not blocked by the barge - was completely
closed.

- Protection work was geing on -~ similarly to the
situvation experienced during the previous visits -
on the spillway of the by-pass welr. According to
Mr. Binder the works would be finished within <%he
next two days.

The four tainter gates are expected ¢to be fully
operational by the end of December 1992, but can until
then be operated by temporary measures.

{4} Flocd plain weir {(weir in the inundation)

The welr consists of 20 tainter gates each 24 m wide with
sill level at 128.0 m as]l. When finalized each of the
gates has a hydraulic capacity of 230 m’/s (total capacity
if the weir is 4600 m’/s) at the maximum water level of
131.1 m asl. The capacity at a water level of 128.0 m asl
is estimated to be 80 m’/s per gate.

In front of the gates a tempeorary non-~fortified protective
dike has been established. when the dike is eroded or
removed in case of high water level, the weir has a
discharge capacity ranging from 2500 tc 40800 =n'/s
corresponding to a water level of 131.1 m asl, depending
on the actual ground level downstream the weir.

The floodplain weir and the bottom protection were
originally designed for use only in flood situations (few
days per year). This design has been modified as a result
of the London Meeting to allow daily use. Along the Danube
right bank a spillway is wunder construction and the
downstream bed will be protected with additional 100,000
m’ stone. This work is scheduled toc be completed by January
1, 1993.

L 3

{a} FFM visit cn October 30:
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- Hone of the gates could ke cperated and only four
gates had the full hydrauvlic capacity. Due to the
level of the terrain downstream the weir, 16 gates
had a reduced capacity. A snall part of the cecncrete
werks were not yet [{inished.

{D} WG visit on November 2:

- 10 gates were being prepared for opening. Upstrean
bed protecticn was completed; downstream bed
protection was not yet conmpleted and the tail water
channel was being dug out and protected.

- The crest level of the temporary dike in front of
the gates was at 150.3 m asl.

rccording to information from Mr. J. Binder (November 12)
the tail water channel wculd be ready by January 1, 1993,
whereupon all the 20 gates can be opened for daily use,
Acceording te schedule the entire temporary dike will be
abolished by January 15, 1933.

{cy WG visit on November 22:

- 15 of the tainter gates were mounted, but the
cencrete work was not deone. Five of the tainter
gates were lying behind the openings on the ground.

- 10 of the openings had an about 10 m wide bed
protection on the downstrean side. It was to be
elongated to have 50 m width. The rest of the gates
had no tail-water protection.

- The road on top of the structure was ready, cocvered
with asphalt.

- The protective earth dam upstream the structure was
widened and heightened t¢ about 131 m asl.

{5} Intake structure at entrance tc the Mesoni Danube

In the intake structure for the Mosoni Danube a small
hydropower station with two turbines has been constructed
with a bypass capacity of 25 m'/s corresponding to a water
level of 131.1 m asl and 20 r’fs at 129 m asl. The concrete
wOrxs at the construction are not completed but a by-pass
consisting of two pires is used. operationally.
Installation of the turbines will not be conmpleted for a
longer peried. A supply canal on Slovak territory is
connectgd to the Mosoni Canube on Hungarian territory.
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Discharge to the Mosoni Danube started on Qctober 30, 1992
with about 10 nr'/s. After lining of the supply canal
(scheduled for completion by November 1} the discharge can
be increased to 2019/5. The entire structure, e)cept the
power station, is scheduled for completion by March 1533,

(6) Intake structure in power canal.

The intake structure located in the power canal allowing
for a maxinum discharge of 234 njs tc be supplied te a
river arm in the left bank of the floodplain downstrean
the Dunakiliti welr cleose to Dobrohost is complefed. Sill
level of the structure is at 128.5 m asl.

A channel connecting the structure and the downstream
river arm on the Slovak side was being dug {November 9).
As a temporary measure two pipes of 1.2 m diameter were
used to provide about 7 m'/s discharge.

The entire work is scheduled to be completed by April 1,
1893,

{7} Earth dams/dikes connecting structures

The connecting dike between the downstream part of the
reserveir and the left hand side of the Danube is
currently not fully fortifiedq.

(b} WG visit on November $:

- There remains still 10 % of the dike to be
strengthened to withstand waves. The connecting dans
between the weirs are not yet finished and need to
be fortified several places. Completicn of the work
on the dams and dike is planned to be finished by
mid of November.

{c) WG visit on Novenmber 22:

- The wave protection of the left bank dike had teen
completed except at twe places, where a few tens of
‘meter protectiocon was missing. '

The read on top of the dams will be completed by January
1, 1993. .

The wave protection of the protective dike upstream of the
future etructures (No. 8,9 and 10} and the earth barrages
on the left and right hard side of the intake struc:ture
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for the Mosoni Danube are not planned to be protected
against wave actions as yet.

The wawe protection of the future structures No &, 8 and
10 had been raised to about 130 n asl. {November 22).

{81 Ship lock
(3] Spillway weir
{10} Hydrcrower station (HPS

Between the by-pass weir and the floodplain weir a
temperary dike has been established and fortified with
geo-textiles and rock boulders up te the level 130.0 n
asl. Fortification up to 131.1 m asl. is scheduled to ke
completed kv December 15, 15%2. The crest level of the
dike is at 133.3 = asl.

Ffrom the Mosonl intaXe structure to the Danubien dan
closure the front 1s protected against seepage with a 30
rn deep sheet piling.

These works are a part of Phase twoe and are projected to
be ready for use ultimo 13%%5. At maximum water level the
nydraulic capacity of the ship lock and spillway weir will
be 5000 m’fs and the capacity of the HPS is 1300 na'/s. The
sill level of the spillway weir is at 2120.5 m asl., which
is the same as in the existing river bed.
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ASSESSMENT OF THE NEED AND URGENCY OF THE STRUCTURES 1IN
FLOOD SITUATIONS AND WATER MANAGEMENT POSSIBILITIES 1IN
DAILY QPERATION

In this chapter an assessment is made of the need and
urgency of the structures in the light of the potential
floeding risk, including the risk of causing damage to
already constructed parts. Furthermere, the water
management possibkbilities in daily operation of the
structures are described.

Flood discharge capacities of structures

The design flood discharge for the project variant C
(including phase 1 and 2) is based on a 10000 year flood
event, i.e. a risk of 0.01% to occcur within a year.

For the construction perioed usually a larger risX than
0.01% 1is accepted. Assuming a 1% risk per vyear as
acceptable during the construction peried {100 year flood
event} the corresponding design flood discharge depending
on the pericd of the year is:

- Full year : 10600 m¥/s
- Summer season (March - October) : 10600 m'/s
- Winter season (October - March) : 6000 m'/s

Hence, the flooding risk of stopping the work depends on
the period during which the work will be stopped. For
example stopping the works for some period during the
winter season requires one {lower) level of finalization
of the present structures before it is possible to stop
the work, while stopping the work for more than a year
{e.g. while international arbitration and further studies
take place} reguires  another (higher) level of
finalization.

The flood discharge capacities of the Variant C structures
and the Gabcikovo conplex are summarized in the table in
Appendix F for different stages with regard to degree of
finalization of the structures and water level in the
reservoir. The key figures are as follows:

Date ' Floed discharge capacity
(n'/s)
1594 10500 ‘
20-10-92 ' 7000 l
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30-10-92 2300

22-11-92 : 7300 - 94Q8
01-01-93 O 115040
31-12-85 19400

From a comparison of the above tanle and the design flood
discharges of 6000 and 10600 m’/s for winter and summer
seasons, respectively, it appears that the situation by
January 1, 1993 is expected to be eguivalent to the pre-
dam (19%1) situation. However, it is alsc noticed that the
flood discharge <capacity on October 20, 1992 was
insufficient to pass a summer design fleed. If a flood
larger then the discharge capacity should occur, it will
cause dzmage to structures and wmay in addition cause a
threat tTo areas ouiside the mpain existing dikes due to
packwater effects from the structures.

In the period until January 1993 the water level in the
resexrvoir is planned to be operated between 128 and 130 n
asl, alleocwing for navigation. In case of a flocd in this
periocd the water level could rise up to the water level
131.1 m asl. After this period the water level is planned
to be operated close to the desired 131.1 m asl.

In a possible flood situation some of the net yet finished
structures mnight be damaged depending o©f the peak and
duration of the flood.

should a flocd occcur now before the remaining 10 % of the
dike between the downstream part of the reservoir and the
left hand side of the Danube is protected against waves
the dike could be damaged f{rom erosion. The unprotected
dams at Cunovo connecting the structures could likewise be
damaged due to erosion. Protection of the floecdplain
behind the floodplain weir is not yet carried out and
during a flocd it will erode. The stability of the weir
will however not be in innediate danger. Parts of the
side-protection of the by-pass weir could suffer as well,
this construction is however being fortified at the rmoment
sa this risk is only eninent for a few days from this
date.

The protection of the floodplain behind the floodplain
weir was being carried cut during the second field visit
{(November 9) and it is scheduled for conmpletion by January
1, 1993,

After conmpletion of the dike and the by-pass welr the
winter 100 years flood can pass the structures.
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when the dike, -by-pass weir and floodplain weir is
finished {end of 1$92} the hydraulic capacity of wvariant
C equals Q; ... To meet the design criterion Quuz ,. Phase
2 has to be corpleted.

As concerning the flooding risk in general it is not
likely that a flood occurring after January 1, 19%93 would
give rise to an extraordinary flooding hazard in areas
cutside the main existing dikes.

Although not directly related to the works of Variant C
the most fleod endangered reach of the Danube in the area
of 1interest is the left hand side between Palkovicoveo
{milage km 1811} and HMedvedov {milage Xm 1806} due ¢to
extensive siltation and lack of dredging.

3.2 Water management possibilities
The Cabc1kovo complex can regulate the discharge between
80 m/s (necessary for shiplocks) and 5200 n’/s (maximum
admissible discharge in the power channel).
Upon completion the weirs of the Phase 1 of Variant C
{(Mosoni Danube welir, floodplain weir, and y pass weir)
can regulate a d:.sc:harge between 0 and 6100 m'/s depending
on the water level in the reserveoir as follows:
Water table in reserveir Haximum dzscbarqe capacity

{(m asl.} (n /s)

128.0C 300

129.0 1450

130.9Q 3400

131.1 6100

The intake structure in the ?ower channel can regulate a
discharge between 0 and 234 w'/s at a water level of 131.1
masl. {(from April 1993}.
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REVERSIBILITY CF ONGOING ACTIVITIES AND COSTS OF RESTORING
PRE-DAM STATUS QUO

In principle, the ongoing activities with Variant C could
be reversed. The structures, excluding scme of <the
underground parts like sheet plling and injections, could
in theory be remcved. The cost of removing the structures
are roughly estimated to at least 30 % of the constructioen
costs. There will be some negative environmental effects
during the demolition of the structures and the depositicen
of the waste materials.

It is therefore relevant to evaluate under which
circumstances the Variant C structures cculd have cnly
insignificant and very local hydraulic effects if they are
not fully removed. Such "functional reversibility" is
possible for a scenario like:

* If the Dunakiliti welr on Hungarian territory are
being operated according o the original plans the
gates in the Variant ¢ structures can be kept fully
open and will not have any significant effect.

* If the Danube closure is renoved and the "whole"®

discharge is routed back to the Danube.

The technical possibilities to remove the Danube clcsure
or to give the Danube a new by-pass weir are describked in
Section 8.4

Wrebug 4% sepom Varnant €0 of Btk e b, . A
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OUTLINE OF STATE ARD PRESENT TRENDS IN THE AREA

In general, large monitoring programmes are carried out
and large data bases exist for both the Slovakian and
Hungarian areas with regard to mecst of the Xey parameters.
~n overview map showing some of the key locations referred
to in this chapter is provided in Appendix E-~1.

River and discharge regime

The river regime and the local climate determine water
levels and therefore inundaticn, groundwater and soil
molsture regimes (tegether with the geocleogy). The river
regime alsc determines flow velocity and hence sediment
regime and the dynamics of substrate and river channel
norphology.

Before the 18th century the Danube split downstream of
Bratislava into two almost identical arms. Near Bratislava
it was partly a braided river with many small islands as
a result of progressive sedimentation where the Danube
entered into the plain. Both arms were however meandering
river systems and the Small Danube still is.

large changes occurred in the 19th century, when the first
regulation works started., Within several decades of
instability and retrogressive erosion of other meanders,
the system changed inte a braided river. Some ¢of the clder
neanders ara still present in the landscape.

Before the multiple impoundments in the upper Danube
catchment areas and the embankment and endikement in
Austria, Slovakia and Hungary the Danube was still a free-
flowing braided river with a wide floodplain that extended
far beyond the present dikes. The floodplain absorbed much
of the peak floods, which consequently were slowly rising
and long-lasting in most years. Also flow velocities may
have been lower than today.

With the past endikements, especially during the last
century, flocod peaks became steeper and higher, flooding
more freguent but in general with a shorter duratien. The
ceriginal zonation in vegetation towards higher grounds and
associated forests was largely ‘diked’ ocut of the system.
“ost o©f the higher, no longer flecoded soils, were
converted into agricultural lands. Although some remnants
of these woods are still existing, especially on the
Kungarian side the lands in between the dikes were
consequently flooded more often and the river arms flushed
and scoured, more intensively.

2V ampmbys JWE) Werking Croup on Vanant € of e Gl ik ovee Nasy marsa ey
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These river regulation works let to deliberate and natural
cutting off and bundling of river branches into one main,
straightened and heavily fortified channel for navigation.
This remaining channel is characterized by rapid water
level fluctuations and very large stream velocities (1.3 -
2.3 nfs at medium and 0.8 - 1.3 m/s at low flow
situations}. The cut off branches are only activated at
higher discharges.

Within the river branches many srall weirs and dams were
built, so most of them behave like cascade systems at low
discharge. Some of them are continuously overflocwing,
while others may have dry and stagnant sections depending
upon groundwater seepage and infiltration.

Key figures illustrating the discharge regine of <the
Danube are given in the table below based on the 1901-30
discharcge time series at 3ratislava, ref Fii/7:

Discharge characteristic Discharge value
(rl/s}

Average 2025

Month with min. average flow 1441 (December)

Yonth with max. average flow 2785 (Juni)

Typical low flow 8§48

(average of annual minimums)

Typical high flow 5316

(average of annual maximums)

The discharge regime at Bratislava is characterized by the
duration curve shown in Appendix G-2. The relation between
discharge and water level in the ficodplain is shown for
the site Dunaremete in Appendix G-3. Sorme kKey figures of
importance for the floodplain are shown in the following

table:
Crasazictisie flow situativon Divkare Walsr 1zvel Flow veloey | Aserage dutation Trequenzy
19k0condations | a1 in main 1dar s yean {evena'veany
im"’a) Dunaromee | channed 21
(m Duaaremer
tm’s}
I-—-——ﬁ—--—__-_,_.____..__——_'—----___l—--—-—-—-_._.———--—.-__l
e
Flow Grgels 2oafined 12 atez < Iy 3 Lk m' e < el s 13 das Sevavral tunss
WaNI STOVACE A Miin chenincl ) => limy ' T vear
Flra 3 avaint chane? and - < IMar 337 dim's Teaats 33w’ 32 das Neverl faag s
rremanTet Branzhoe =3 15 me l e var -
L]
PLEE TESE R NI A4
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Flos: in 3 few siver arma 1800 . 2500 37.48 1I-20m3z | TR00. 3500 miss: 122 days Seversl Limry
Pt vext

Fiow in some river arms 2500 . 1500 £5.5%2 10-12mhs 2500 . 3500 e TE dava Scversl tymes
per vear

Flew in almost ol river arms 1500 . 3509 52-%6 1.2-13mh 350 . 430 mYs: 17 damr Several Limes
pef ¥ear

Complete inundation of Noodplain > A5t 58 S50 ml > 4500 m3ts: g days Onte per 3 ear

ax13mhs
Desp inundation of Noodplain 820 6.2 B0 m'is > 600 mife: € 1 day Onee per 34
: 2> 24mh Yeart

A factor of particular importance for both the floodplain
ecology and the grcundwater regime is the river dynanics,
which can be characterized by some key parameters given in

the follewing two tables:

Parameier chapzierizing wacr dovel

Mucsaations

Wates leved varialion zalovlawed for
Duraremels 19E0-59

—

o 10-Aaily measurements

Range of variabon withia the 10 vears 19-646m

Annwil sum of watzr level fMucnutions bascd 50 m

o &ily measuremenu

Anncal som of water Iovel Tuchuations based 2lm

@ Sudaily nicasursments }
Appual sum of water tevel furtuations based am

Water whle Muctovon wihiy & day { Averise pumber of dayy per vear b
a1t Dunatemne
SRS e
Q- 10mm i72
10 - 20 ¢m i
20 - W0em N
2D - 40 cm 14
40 « 50 em L
| 50 - &0em 3
L_ 60 - Wem 2
L > Mim &

The Moscni Danube is presently not receiving water from the -a:n

Danube for 2-3 months per year.

I3 aeaomiteer 1087
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Erosion and sedimentation in river system

The nain channel hes been significantly lowered due tTo
erosion caused by a combination of several factors:

- dam construction in 2ustria in the last decades
resulting in a sediment deficitc;

- excavation of gravel dewnstreanm of Bratislavaj;

- natural erosion due to the very high velocities in
the straightered and narrowed navigaticn channel;
and

- prevention of bank ercsion due to feortificaticn of
river banks.

Today, erosion taxes place Dbetween Bratislava and
Sap/Palkovicove, downstream from where the ercded material
sediments {and has to be dredged).

Iin some places the river bed has been lowered nore than
twe meters, leading to lower groundwater levels,
occasional drying out of river branches {e.g. downstrean
of Bratislava} and less flushing of most river branches.
The lowering of the riverbed during the past 30 years has
been particularly large between Bratislava and Rajka. It
is estimated to be 2bout 0.3 meter at Gabcikove and near
Bratislava about 1.5 meter.

according to Hungarian neasurements the gquantity and
concentrations of suspended lcad on the Danube reach
petween Rajka and Medve show a decreasing trend, see the
figure in Appendix G-4.

surface water gquality

The Danube water guality c¢an according to Hungarian
classification be categorized as 1st class regarding the
majority of the cormponents, as 2nd class regarding pH,
crthophosphate, nitrite, 80D and 3rd class with regard t>
bacteria and some heavily degradable substances such as
e.g. hydrocarbons.

The parameters for oxvgen content and organic carbon shows
a slightly improving trend, while deteriorating trends
exist for nitrate and heavily degradable materials.

Due to high oxygen content, low organic carbon contents
and the very snall guantities ¢f fine grained sedirments
the surfgce water cguality (s genrnerally well suited for
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river bank infiltration, which'is the majer source of

water supply along the Danube between Bratislava and
Budapest. :

The water quality of the side branches differs from that
of the main Danube channel due to the m™uch lower
velocities and periods and places with stagnant water. In
drier years a negative trend has been observed with high
pH, high organic matter and lew oxygen contents.

The major sources of water pollution are Morava and
Bratislava.

Ground water regine

The ground water regime is to a large extent determined by
the permeability of the =ain river channel and <the
variations in river water table. ©On the xreach between
Bratislava and Komarno an estimated 10 - 20 nr’/s
mfxltrates to gravel aguifers on the Slovakian side and
3 -~ 8 m'fs between Rajka and Medve on the Hungarian side.
This constitutes one of the largest ground water resources
in Central Europe. Due to the very large permeabilities in
the gravel aguifer the groundwater flow rates are very
high {1 - 3 m/day).

The depth of the groundwater table is shown in Appendix G-
5. 1t generally shows a depth of more than 5 meters clocse
to Bratislava decreasing to arcund 1 m at Medve. The trend
over the past 30 years has bean a decrease in ground water
tables ranging from about 2 meters around Bratislava to
about zero at Komarno, see figure in Appendix G-6. This
decrease 1s due to erosicn of the river bed.

A very important feature of the ground water regime is the
large ground water level fluctuations generated by the
dynamics of the river water table. This is illustrated by
tha figures in 2ppendix G-7, where the influence of the
river is evident for distances up to 10 km. Ground water
level fluctuations are important as . a mechanism for
providing oxygen transfer through the soil horizons into
the ground water.

Ground water guality

The ground water gquality in the area dominated by the
infiltration from the Danube is in general in a good
state. Thus, the gquality of the groundwater abstracted
from the water works leocated close to the Dam_be .15
generally excellent.
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For the areas farther away from the river, where <the
groundwater recharge partly originate from infiltration in
agricultural and industrial areas, there are sone problers
with ground water pellution from polnt sources (e.g. fron
Slovnaft oil refinery starting in the 1880’s,landfills and
dumping sites) and from agrochemicals.,

5.6 Fauna, flora and habitats in floodplain

The determining and sustaining factor of the bicta of the
floodplain betwzen BRBratislava and Palkovicove 1is <he
natural and periodic water fluctuation ©of the Danube. The
ongoeing {(pre-dam} trend with lowering of the Danube water
level, <changes 1in the character ¢f the flood peaks,
endikxements, cutting off the side branches upstream and
fortification of the main channel has stressed the biotic
comnunities substantially during the last decades.

As a result of past groundwater decrease some areas of
soft alluvial forests have been turned inteo hard alluvial
forest. The latter were often cultivated with poplar and
white willow. Furthermore, it 1is estimated that
approximately 500 ha of the criginally more than 2200 nha
are not alluvial forest any lenger. In addition, forestry
has replaced many natural forests by plantations, where
alien, introduced cultivars of poplar have been used.

The main characteristics of floodplain ecosystems is their
mosaic structure and their dynamics depending on natural
water fluctuation. ©DBue to anthropogene effects this
structure and dynamics was considerably disturbed and made
the invasion of Solidago, Aster and Impatiens species
possible.

Compared to other reaches of the Danube human impacts,
including those mentioned above, have until now not been
as large as elsewhere. Thus, quite original hakitats with
their typical fauna and flora could survive between and
ocutside the dikes. Besides a huge variety of aquatic,
seniaquatic and terrestrial associations the principal
character of the landscape is given by the soft- and
hardweood alluvial forests c¢overing large parts of the
land. The alluvial forests of the Szigetkdz (2500 ha) are
unigque because of their peculiar species composition owing
to its submontane features. Several hundreds of endangered
and/or protected species here find suitable 1living
conditions maintained by the high diversity of habitacs.

As this type of alluvial forest almost completely
disappeared from Europe, the significance of Szigetkoz

from the point of view of conserving Eureope’s natural
heritage is of cutstanding importance.

Tl nomreher (WD Woobaig droup v Y asvant € ool 3t i kaene Sariaaes Froog gy

156




21

Hydrological conditions for agriculture and forestry

The annual rainfall and evaporation amounts are of the
same order of magnitude; however with significant
different seasonal variations. Thus it is required with
some additional water supply to the vegetation during the
summer season. This extra water supply has traditionally
been possible throughout the area by vertically upwards
flow in the capillary zone from the groundwater table to
the root 2one. The necessary conditions for this are that
the greoundwater table Is not too deep and that no
{capillary breaking) gravel layer is located in between.

However, partly due to the decrease in groundwater tables
during the past decades it has been necessary to make
artificial irrigation for the agriculture. Thus, on the
Slovakian side a comprehensive network of surface water
channels has been developed for irrigation purposes.
However, artificial irrigation has its disadvantages as
conpared to the natural situation, because the downwards
water flux causes a considerable leakage of nitrates and
pesticides.

The forestry conditions are also changing due to the
gradually decrease in ground water tables. In some forest
areas a transition from dominantly wet soft inundation
forest te less wet hard inundation forest has occurred.
This is especially the case in areas clcse to Bratislava.
211 these changes reflect anthropogens impacts.

In Szigetkdz the flood plain poplar stands represent the
highest productivity in Hungary (30-40 m’/ha/year)

Navigation

according to the Danube Commission the following minimunm
parameters are required in areas, which are not influenced
by backwater effects from weirs:

- width 180 m
- depth 2.5 n
- radius 1000 mn

buring the 1992 autumn 1low flow conditions the main
navigation obstacles between Bratislava and Palkoveocovo
were: -

* Five shallows with insufficient depth between
Bratislava and the site of the Variant C structures
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(Cunovo).

* Further four rouch sSections
Palkoviceve

baetween Cunove

and

The navigation conditions have been deteriorating in the

area arocund

3ratislava during

illustrated in the following table:

the past years

Yeay Percentage cfi days Index

with full na‘sfigation ('19_3'_ correspends 1o 1640
(Sour:::.: Ceshosion ensks Plavba poss ibilities at condiuan}
Duajaha) Bratislava

(water depth > 2.5 =)
158¢ &4 100
i381 &3 137
1882 73 112
i283 &1 33
13984 51 7¢
1982 &3 101
1%¢8s 54 85
1987 66 103
la9gs &2 96
1939 50 77
1250 46 72
1991 40 63

as

Between Dunakiliti and Asvinyrard six ports are situated.
35 - 40 ships are loaded or unloaded each year in these

perts.
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CBSERVED IMMERDIATE IMPACTS OF THE GABCIROVOC VARIANT C

Studying the impacts of Variant € is complicated by the
fact that a distinguishing of its effects from those of
the original preoject {Variant A} cannot be done clearly in
all respects. The realization of Variant C tock place in
the aresa where the Varlant A was planned and completed
{with the exception of closing the Danube at Dunakiliti).
Thus, the pre-dam {= pre-impact) conditions are
characterized by already built dikes and already removed
scils and vegetation. In addition to this, the
ceonstruction of hydraulic structures of Variant € has been
mostly completed.

River and discharge regime

After the closure of the Danube on October 25, 1992 the
major part of the discharge has been diverted to Gabcikovo
and only a mwinor part to the Danube downstream the
closure. According to Slovakian project plans it was
planned to put 600 w/s inte Danube. However, due to
technical problems at the construction site the Danube
discharge has in periocds been less than 300 m’/s, which is
about 20% ©of the average November discharge or 35% of the
average of the annual nminimum discharge. Discharge
measurements carried out by Hungary downstream the closure
are shown in Appendix H-1.

The reduced discharges have led to significant decreases
in river water tables, typically by 2 - 3 meters as can be
seen from the Hungarian measurements displayed in Appendix
H-2. Most of the river arms had virtually no flows at the
time Jjust before the closure of the dam due to the low
flow season. However, many of them are open at their
downstream connecticn to the main river channel and had
therefere {stagnant) water due to backwater effects from
thz main channel. In all cases the water levels of the
river arms has been negatively affected.

The discharge in the Mosoni Danube has increased, see the
hydrograph in 2ppendix H-3.

§.2 Ercosion and sedimentation in river system

Ho specific observations have been made for investigation
of this 1issue. BHowever, the Iimpacts on erosion ang
sedimentation are expected to take place gradually and
with significant effects over periods of years.
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.3 Surface water quality
o specific cobservaticns have been made for investigation
cf this issue. Eowever, the impacts on surface water

gquality are expected to occur mainly after the winter
season.

6.4 Ground water regime

The follewing three factors have had some irxmedlate
impacts on the ground water regime:

* Yigher surfezce water levels in the reserveir have
caused an increase in ground water in areas rear the
reservolr,

* Lower water tables 1in the river downstrezm the

closura have resulted in decrease of ground water
levels in this area.

* Higher discharges and water levels in the MYosoni
Danube have caused an increase in ground water
tables in nearby areas.

These effects are spreading to larger aresas with tize, and
in some areas the effects of more of the above factcrs are
superimposed and to some degree counterbalancing each
other. This is {llustrated by the ground water level
cbservations shown in Appendix H-4.

In some villages in Hungary the water supply is based on
dug wells with limited depth. In some of these the drcp in
ground water table has resulted in drying out of the
wells. In the areas where the ground water abstracticn 1s
done from deeper wells, including the Pank filtration
schemes, no immediate effects on ground water availability
have occurred.

6.5 ground water guality
2nalyses of ground water guality have so far not indicated

any impact. However, this could not be expected eitler
within this short tise period. '

$§.6 Fauna, flora and habitats

During the works on realizing the Variant A most <7 zthe
valuablé habitats in the floeodplain upstiream Duna~il:zTy,
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except the Danube {>5000 ha) were destroyed by digging off
or heaping up. This is in particular the case for the
alluvial forests between the new dikes.

In addition, the operation cf Variant € has influenced the
Danube seriously. There is a reduction ©f the discharge
for a reach of about 40 ¥m downstream the dam to an
extreme low level, which is considerably lower than the
ever recorded ninimum. In connection with this £flow
velocities and water depths decreased to unnatural values
and most side branches (about 100 km) dried out.

This causes a huge immediate demage to all water organisms
especially those living in the side branches, e.g. fish
and benthic organisms (mainly the mussels). The remaining
shallow waters fail as spawning grounds. If the situation
as described above will continue until the bkeginning of
the vegetation periecd =most of the fauna and flora
depending on flcodplain ecosystem conditions will be
heavily damaged and mray have resulted in the loss of
essential portions of populaticns and thus in reduction of
genetic diversity and thus adaptibility. This especially
concerns the four areas that are already protected or are
propesed to be protected as nature reserves.

Immediate effects on flora especially water flora cannot
be excluded.

Upstream the dam the river changes to an impounded lake
for a length of 10 km with significantly smaller flow
velocities. Thus, the river system will on this reach
change its character. This causes a loss of many habitats
for rheophil organisms.

Constructing the dam interrupted nigration of fish and
many species of water insects so they cannot reach their
reproduction zones upstream.

6.7 Hydrological conditicns for agriculture and forestry

As a result of the changed ground water levels the
hydrolegical conditions for agriculture and foresiry have
changed. However, except for fisheries this is presumeably
not having any effect until the beginning ¢f the growing
season. '

6.8 Navigation

The navigation route in the Danube main channel was clcsed
on Qcteober 23, 1992. Instead the new navigation charral
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with the locks at Gabcikecvo has been ope_ned. One of the
two locks has been in routine operation since Novenber 9,
while the second was being tested on November 22, 1932,

"The Working Group has not keen able to obtain specific

data on the nurber of ships, which have passed the locks
during the past two weeks.

The new channel and locks represent an improvement of the
navigation conditions with respect to the fellowing
factors:

* No problems with shallow water depths any lenger
hetween Bratislava znd Sap/Palkovicoevo.

* Shorter travel times for barges between Bratislava
and Xcmarno t/r.

* Saving of energy.

In the Danube downstrean the dam, on the other hand,
navigation has become virtually impossible. Thus, ships
cannot reach the harbours of Asvé&nyrard, Dunaremete and
Dunakiliti because of insufficient water depth. Thus
Hungary has lost 40 km international navigation route.

£€.9 Other facters

With the filling of the navigation canal the previcusly
used recad connaction between three villages on the
Slovakian side and Bratislava has been cut off. Thus
today, Bratislava can be reached via Gabcikove dan, a
detour of in one case 35 ka. Instead a read on top of the
Variant € structures, providing a § km shorter connection
toc Bratislava, has been prepared.

During the works on Variant A the topsoil was removed from
ar. area of 5300 ha upstrean Dunakiliti. This area will be
flooded for the reservoir. Valuable types of solls
specific of the floodplains were lost.

Compared to the former wetlands the new reserveoir will
have some influence on micro- and mesoclimate. According

to a study carried out by the Slovak Hydrometeorclogical

Institute (SHMU) the effects are estimated as srall.
However, there is a considerable uncertainty on this
issue.

The character of the scenery upstream the dam has been
completely changed by the =easures preparing Variant Al
Variant C created changes in landscape character upstrean
the dam 2as well as dowrsirean. Upstream the dan tre
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typical and highly structured flocdplain scenery has been
lost. Downstream the desiccated river branches and the
remaining extent of the Danube are ohvious symptoms of the
destruction of the landscape. Tc some extent and in
contrast to the upstream situation the character of the
former floodplain could be restored by enough water
discharge in the Danube and remedial measures. As a
substitute the lake (reservoir) has been created as a new
element in the landscape.

Woding Croup on Varisnt C of e GabidavaNapomu-ay o -
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OUTLINE ©OF POSSIBLE REMEDIAL HEASURES ON NEGATIVE
ENVIRONMENTAL IHPACTS

The construction of Variant € causes large impacts on the
environment. In this chapter some possible measures to
aveoid, remediate or compensate the negative irpacts on the
environnent are ocutlined. It should be emphasized that the
measures described in the following do not necessarily
constitute recommendations of the Working Group. It is
rather a list of measures ranging from substantial changes
of Variant ¢ design to small additional measures. The
specific ccrmbinations of these measures are presented in
the wvaricus scenarios in Chapter 3 and in the
reccomendations gilven in Chapter 9.

Restoring the fleoodplain ascesystems in the reservoir area

Between the left and right side dikes fleoodplain
ecosystems could be restored to a great extent between
Bratislava and Rajka by renoving the clesure of the
Danube. In addition, suitable neasures can be taken to
allow navigation through the navigation canal and to stop
bed erosiocn in the Danube. If these restoration measures
are not implemented only single problems downstream the
dam could be handled as described below. These, however,
would not result in an overall environmental improvement.

Possible remedial measures for floodplain ecosystenms
downstream the Variant C danm

Cbiectives for creating a water regime zccording to
natural congditions

It has to be the aim of remedial measures in the
fioodplains between Cuneove and Palkovicove to restore the
dynamics of water and substrate to the greatest possible
extent reserbling the natural conditions. This implies the
splitting of the Danube discharge to the navigation canal
and to the downstrean Danube. The latter could ke restored
in that way that the typical water level hydrograph with
flood periods and periods with low water level is achieved
(perhaps in average at a slightly lower level).

Technical help for starting natural processes.

During the last decades the channel systen was changed to
a quite unnatural stage. A bDanube discharge nearly as hich
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as 1in pre-dam conditions would not be sufficient to
improve the ecological situation compared to Octoper 1992.
Measures could be taken to reduce sole erosion and to
start natural processes.

Shallow under-water weirs in the main channel situated in
front of river branches could increase the water
level and ensure that the groundwater table will not
De lowered.

Reroving the thresholds between the main channel and the
side branches will then enable splitting up the discharce
so0 that the flow velocity and the vulling power will
reduce.

Removing the fortificatiecns from the banks of the main
channel will allow the river to saturate its bed 1load
deficiency by lateral erosicn.

All these measures together will initiate natural
processes that guarantee a sufficient ground water
recharge, a high diversity of ecosystems and a reduction
cf sole ercsion.

Supply methods for the side branch system

If the priorities are not given to starting natural
processes but rather to guarantee sufficient ground water
levels and/or continucus water supply to the side branches
a technical supply methed could be pointed out.

There is a possibility to pake small inlets/outlets in the
welrs {between the main channel and the side branches)
with a sill level just above the lowest navigation level.

2dding dredged gravel

To aveoid bed erosion directly downstream the dam dredged
gravel from the reserveir or the navigation canal can be
added into the Danube downstream the weir. After
completion of Phase 2 the spillway weir with the sill
level at 120.5 asl. (the same as in the existing river
bed} can help to manage ercsion/sedimentaticn problems.

Further megasures _on reducing scle erosion

If the priorities are not given tgo start natural processes
but rather to reduce sole erosion, besides adding of
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gravel two technical methods could be pointed aut.

A possibility is to build belts of concrete in the sole of
the main channel at right angles to the flow direction.

A further possibility exists in the fortificatien of the
river bed in reaches where sole ercsicn is observed.

7.3 Other remedial measures
7.3.1 Fisgh pass

To enable fish migration a fish pvass can be constructed in
conkination with the bypass weir or the spillway weir.

7.3.2 Shape measures in the reserveoir

To compensate the loss of floodplain ecosystems in the
reservoir shape measures can be taken especially in the
farthest upstream part of the reservoir and in the area
near Bratislava, which is inundated only one or a few
times per vyear. These nmneasures should enlarge the
inundation area and the area with shallow water as much as
possible. Islands and peninsulas should be established
within the reserveir.

7.3.3 Optimizing floodplain habitats outside the area
concerned '

To compensate the loss of floodplain specific habitats in
the area of the reservoir measures could be taken to
optimize damaged flocodplain habitats in the area between
Rajka and Dunakiliti, outside the reach between Bratislava
and Palkovicovo and by including some of the forests near
the left dike downstrean Bratislava into the inundation
area.

7.3.4% Preventing negative impacts on infiltration water

of the reservoir

It is widely accepted that by low velocities and because
of the high nutrient contents the water guality in the
reservoir is threatening especially at Samorin water works
and the neighbouring area. This threat  is associated to
stagnant water and subseguent eutrophication and saprobic
condit%ons in the downstreanm part of the reserveir.
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In order to increase the velocity the navigation canal can
be narrowed so that the velocity will be high encugh to
avoid sedimentation of dead algae material. In addition to
this it might be necessary toc seal the ground of the
. reservoir or the canal on places with too less velocity.
Increasing of the flow velocity can be achieved by
lowering the water table too. '
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a. ASSESSMENT OF IMPACTS FOR VARIOUS WATER MANAGEMENT
SCENARIOS
In this chapter Iimpact assessments are outlined for
various scenariocs of water management. Each scenario is
prepared on the basis of a set of specified objectives. In
the selection of objectives no constraints have been
imposed by previous plans or agreements. It is emphasized
that the mnembers of the Working Group not necessarily
agree to these cobjectives; however the Working Group
agrees to¢ the subseguent descriptions of technical
pessibilities, environmerntal impacts, etc. For each
scenario the following aspects are described:
* Objectives and priorities
* Technical and water management aspects
* Possible time schedule for implementatiocn
* Inpacts on discharges
% Impacts on erosion/sedimentation
* Impacts on surface water quality
* Inpacts on ground water regime and gquality
* Impacts on fauna, flora and habitats
* Impacts on agriculture and forestry
* Impacts on navigation
* Other aspects
Some statistics describing the river water levels and
their fluctuations in the flocdplain are presented 1in
aAppendix H, where also a summary table indicating imgacts
for the various scenarios are presented.
8.1 Scenario A: 95% of average discharge to the Danube
' downstream the dam
In this scenarioc no remedial measures are considered.
3.1 Objectives and pricrities
The objective to be achieved in this scenario is to
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m3intain the present {pre-dam} conditions with regard to
flOOdPIaln ecology and ground water conditions side to the
maximum possible extent, and only %to glve Thigher
pricrities toc the followi:‘.g:

- safety of existing hydraulic structures against
flood damages;

- navigation; and
- discharge to the Mosoni Danube.
8.1.2 Technical and water management aspects

Technically, the main part of the Danube discharge can be
directed into the existing river bed and the floodplain
through the following three structures:

* By-pass welr. When the necessary protection work of
the downstrean river bed 1s completed (scheduled for
January 1, 1993) a discharge of 1460 m’/s can pass at
a reservolr water level of 131.1 m asl. Until then
less discharge can pass.

* Floodplain weir. %¥hen this structure is fully
operaticnal for daily use, including the necessary
downstream bed protection work, a discharge of 4600
m'/s can pass here corresponding to a reservoir water
level of 131.1 n asl. This work 1is planned toc be
completed by Japuary 1, 1993. By Nov. 21, 19882 it
can only be used for emergency in case of floods
(which have short durations), but not for daily
operation.

* Water intake in dlke Through this structure a
discharge of 234 m'/s can pass at a water level of
131.1 m asl. The water through this structure
reaches the left side of the floocdplain Jjust
downstream of Dunakiliti. At the moment this intake
can be used provisionally. The intake can be fully
used by April 1, 1883.

In addition, a discharge of 6300 m’fs will be able to pass
the planned Phase 2 structures, which are scheduled for
cperation from 1$%6. These structures are necessary in
order to be able to resist a permanent {10,000 year event)
deslgn discharge.

The dlscharge capacity te the Danube and the floodplaln is
summarized in the table below:
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8.1.3

Discharge capacizy cf | November 21 January 1, Cemplezion ¢f
Variant © stiructures 1992 1993 Phase 2

(m'/s) [{1323;

Tlcod event 6310 §310 12500

Daily operation £000° £3lC 12500
Kote i TrCm hevemser 2z5 about &0U m/s

The discharge at Bratislava {excluding the infiltration to
the agquifers) which 1is not directed into the PDanube
consists of the following parts:

* Some discharge is reguired for operating the
navicational locks at Gabcikove. 175,000 =° is
required to fill ore ship lock. With the projected
40 passages per day, this corresponds to 381 n'/s.

* Some additional discharge will be regquired for the
comning months for testing turbines &nd generaters at
Gabcikovo. It is required that these are ready for
use in case of large floods. The Working Group has
not been able to cbtain specific information on
exactly how much water will be required for this

purpose.
* 25 »'/s is required for Mosoni Danube.
* Between 10 and 50 wm3/fs is usually diverted to Maly

Danube at Bratislava with generally higher flcws
during summer seascn for irrigation purposes.

* There will be seespage from the reserveir and the
canal toc the seepage canals. This is estimated to be
about 40 m'/s initially decreasing te about 20 /s
after some time. Some of this seepage (estimated to
5 m'/s) is diverted into the Mosoni Danube, and iz is
possible to divert the remaining %@ the side
branches in the floodplain close to Dobrehorst.

In summary, in the pre-dam conditions the discharge at a
point just upstream the weir at Cunovo cecrresponds to the
Bratislava discharge minus in average 30 m'/s. Out of this
discharge today about 100 m'/s is not directed into the
Danube + the Mosoni Danube.

Possible tine schedule for irmplenentation

Bccording teo the informed project plans Scenaric A w:il te
technically possible from January 1, 1993.

*
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Impacts on discharges and water levels

The discharge required for testing the turbines during the
coming months is not known exactly. The percentage of the
discharge, which when testing of turbines is completed is
directed to the Danube appears in the table below for
different flow conditions.

Characerisus disedarye

Ty pics] low TGow
{average of anmial minimums)

Diucharge value dasd oo
1801 . 50 Brauslyvy record
23051

=3

Discharge ta Danube + Mogont
Danube in § of pre-dam dischurge ¥
Cuseve

r——____——-———-——-————_—.—_——_——x

Monih with minimum flew (Decomber - averaged

111

Summer month with minimum Mow
(Szpumber - mverazn)

1954

Tapical high Now 5318 0w
{sverage of annual maximums)
Average annusl discharge kivzpS $e

I pemcmihet LGN

With the existing structures it will be possible to carry
out this water management after January 1, 1983 for
discharges up t¢ the maximum of 6400 m'fs. During the S0
year period 1901-50 a flood of 6400 n'/s or higher was
experienced in 16 of the years (approximately " 5 vyear
event"). The discharge is higher than 6400 m’/s in average
for less than 1 day per year.

The situation for the Mosoni Danube is improved as
compared to the present (pre-dam) conditions because
permanent discharge throughout the year is now ensured.

According to results from calculations for a 10-year
period shown in Appendix H the reduction of the Danube
discharge will resuvlt in a reduction of the river water
table by 1% ¢m in average. The range o©of water table
variations for the 10-year pericd changes. from 1.90 m -
6.56 m in the pre-dam conditicns to 1.60 m - &.31 m in
Scenario A. The dynamics of the discharge and water level

regime with the characteristic fluctuaticns is preserved.-

However, it is noted that the water tables will be further
reduced in the coming years céue to ercsion of the river
bed downstream the dam (see Subsection 8.1.6 below). These
effects will be largest Just downstream the closure and
will gradually decrease towards zero at the downstrean
confluence with the navigation canal.
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Inpacts on erosion/sedirentation

2s an effect of the reservoir and the asscciated backwater
effects, the flow velocities at and just downstream of
Bratislava will decrease. Therefore, <the ongeing bed
ercsion will decrease and maybe even be turned 1nto

~ sedimentation. This is a positive effect.

Some of the suspended sediment lead and all the bed load
will sediment in the reservoir.

2t the Danube downstream the dam erosion will increzse,
because the sediment concentrations in the water passing
the structures will be significantly reduced and <ths
velocities in the Danube will be almost the same. This
erosion will result in decreases in river and ground watear
tables. This is a negative esifect.

Surface water gualisv

The surface water gquality of the reservoir will be
influenced by eutrophication and sedimentation. In this
regard the reservoir conditions will be significantly
different in the upstream part, where all the discharge
passes and the downstream part, where only a few
percentages of the discharge occur.

Due to the throughflow in the upstream reserveir, the
eutrophication will be limited here, and will as compared
to the inflowing flux of organic matter not add a
significant contribution. On the other hand due tc the
sedimentation of suspended sadiments containing organic
material, the net change in organic material flowing
through the structures into the downstream part of Danube
nay as well be a reduction. Thus, the impact on the
surface water gquality in the downstream Danube 1is
uncertain.

Directing only about 4% of the discharge %through the
downstrea, part of the reserveir will, on the other hand
result Iin almost stagnant water, algas growt: and
sedimentatiocn of organic material.

Ground water recime and cualitv

The ground water table close to the reserveoir will rise
both at the Hungarian and at the Slovakian side, while the
anplitudes of the ground water table fluctuations will be
reduced. The higher ground water tables reprresent a
positiye effect, and if it is possible to maintain the
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dynanmics of fluctuations (to some extent possible through
management of water tables in seepage canals just outside
the reservoir) the ground water conditions will generally
be improved in these areas.

Due to the decrease in the river water tabkle in the
downstream floodplain area the ground water levels will
decraase correspondingly. However, the dynamics of the
ground water system with the characteristic fluctuations
will be maintained. Thus, the groundwater guality will in
general net be influenced.

However, due teo eutrophication in the downstream part of
the reservoir the groundwater guality is most likely to be
threatened at the Samorin Water Works, which produces
about 40 % of the water supply for Bratislava. This
threat is associated to sedimentation of organic material
due to stagnant water and algae growth in the downstream
part of the reservoir. A layer of organic material at the
reservoir bed, from where the infiltraticon tc the agquifer
takes place, may result in anoxic groundwater conditions.
Hence, this effect may be serious starting with the growth
season during the 1%%3 summer.

Impacts on fauna, flora ang habitats

Upstream the dam habitats influenced by the dynamics of
the river change to those characterized by more or less
stagnant conditions. This causes damages toe flora and
fauna characteristic for fleocdplains. Aggradation
processes will cause new wetland habitats.

Downstrean the dam biocencses, especially the aquatic, are
influenced by water released from the reservoir. There
will be changes of the physical and chemical parameters of
the river water caused by the reduction of flow velocities
arnd the larger water surface in the reservoir. The si:zes
of these changes determine the damages in fauna and flora
typical for floodplain conditicns. According to changes of
the average water level there will be a shifting of the
biocenoses.

Sensitive species of the fish fauna of the flecdplain have
disappeared during the low water pericd in November 19%2.
Restoration of the fish communities by natural processes
will last a long time, perhaps they cannot reestablish
themselves.

Impnacts on agriculturse and forestrvy
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The potential impacts on agriculture and forestry takes
place through changes in ground water tables. In Dboth
cases a ground water table at the bottom of the root 2one
for sc clese to the root zone, that there 1s no gravel
layer in between} is important. Deeper ground water tables
may cause water shortage/need for lrrxgatlon while 'nlgher
qround water tables may cause water logging.

For the agriculture the increase in groundwater tables
around the reservoir is positive, because the ground water
table here has dropped several meters to a level for which
irrigation is required. The decrease in the areas
downstream the dam part is generally negative, although
the influence on the Slovakian side ray be counterbalanced
through operation of the water tazbles in the seepage canal
north of the power canal.

for the forestry, the impactis of the decrease in ground
water tables depend on the depth of the gravel layer. In
sone areas it may have some negative impact, while in the
major part of the area the effect will be negligible. For
some areas clese to Mosoni Danube or the reservoir the
increase in ground water tables may have positive impact.

g£.1.10 Impacts on navigation

The navigation can be ensured through Gabcikovo. However,
two problems will occur on the reach bketween Gabcikove and
the downstream confluence point at Sap/Palkovicoveo, due to
the small discharge in the navigatien canal:

* The manceuvrability for ships are more difficult
when passing from almost stagnant water to fast
flowing water. This may require special remedial
measures.

* Dredging will be reguired.

Navigation on the Danube downstream the dam between Conovo
and Sap is possible locally. When Phase 2 of Variant C is
constructed ({1996), there is only a limitation for
composite barges.

3.31.11 Cther aspects

The hydropower plant at Gabcikovo cannot be utilized.
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8.2 Scenaric B: Main part of water to Gabecikove
No remedial measures are considered in this scenarioc.
8.2.1 Cbijectives and priorities
The objective to be achieved in this scenario is to
maximize hydropower generation, given a constraint of a
minimum discharge to the Danube and the Moscni Danube. The
minimum discharge to the Danube is defined as 350 nm'/s,
which is the order of magnitude of discharge recorded in
the Danube since the closure of the Danube.
8§.2.2 Technical and water management aspects
This scenaric is possible with the existing structures.
8.2.3 Possible time schedule for implementation
Splitting of the water with 350 m'/s to Danube is possible
from today: However, the full hydropower generation is not
expected to be possible until January 1, 1993.
8.2.4 Impacts on discharges and water levels
This operation will result in a continuation ©f the
immediate negative impacts on discharges and river water
levels experienced in the floodplain area, see Chapter 6.
According to the calculations for a 10-year peried shown
in Appendix H the average water level will decrease by
more than 3 m and the dynamics with the characteristic
fluctuations will almost disappear.
The situation for the Mosoni Danube is improved as
compared to the present (pre-dam) conditions,
because permanent discharge throughout the year is
now ensured.
§.2.5 Impacts on_sedinmentation/ergsion
As an effect of the reservoir and the associated backwater
effects, the present ercsion at and Jjust downstream of
Bratislava will decrease and maybe even be turned into
sedimentaction. This is a pcsitive effect.
Y nvemher [9R2 Woring Group oa Virmar C of the Cabedono Nags aron Fropat
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Some of the suspended sedirmant load and all the bed load
will sediment in the reservoir.

At the Danube downstream the danm erosion will decrease due
to the decrease in velocities.

Impacts on surface water gualig

Due tc the throughflow in the reservoir (both the upstream
and the downstream ones), the eutrophication will be
smaller as compared to Scenario A, and will as compared to
the inflowing flux of organic matter not add a significant
contribution. On the other hand due to the sedimentation
of suspended sediments containing organic material, the
net change in organic mnmaterial flowing through the
structures into the downstream part of Danube may as well
be a reduction. The net inpact of the reserveir on the
surface water quality in the downstream Danube is expected
to be negative for the first couple of years and uncertain
in the long term.

On the cother hand the smaller velocities and much smaller
depths in the Danube downstream the dam will result in
significantly different (generally negatively} water
guality conditicns with regard te¢ selfpurification, oxygen
conditions, eutrcophication, etec.

Impacts on ground water regime and guality

The ground water table close to the reservoir will rise
both at the Hungarian and at the Slovakian side, while the
amplitudes of the ground water table fluctuations will be
reduced. . The higher ground water tables represent a
poesitive effect, and if it is possible te maintain the
uynamics of fluctuations (to some exteant possible through
mnanagement of water tables in seepage canals just cutside
the reservoxr) the ground water conditions will generally
be improved in these areas.

With regard to the conditions in the flocdplain and
associated areas on both sides this operation will result
in a continuation of the immediate negative impacts
experienced during the past weeks. In the longer term, the
change in dynamics with nuch smaller fluctuations may in
addition influence the grcundwatey qual:.ty in a negative
direction.

Directing a main part of the discharge to Gabcikoveo will
nost likely ensure the groundwater quallty at Samorin, and
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hence the water supply for Bratislava.

Impacts on fauna, flora and habitats

This scenario will have large impacts on fauna, flora and
habitats.

Upstream the dam there will be no remarkable difference to
the immediate impacts as described in Chapter 6.

Downstream the dam ¢the alluvial forests and meadows
depending cn the Danube ragime will completely change to
mesophilic habitat types or disappear. The dynamic
character of the river and the corresponding biota will
also cease. From the present vascular flora most of the
species specific to floodplains will be lost. There wiill
be a rapid less of the original Qiversity of aquatic
invertebrates. Sensitive and rare species of the fish
fauna will disappear or have already disappeared as an
immediate effect. 1In the terrestrial insect fauna
displacement of the species typical for the more humid
biotopes will happen. Higher trophic levels will be
influenced in a negative way.

Impacts on agriculture and forestry

For the agriculture the increase in groundwater tables
arcund the reservoir is positive, because the ground water
table here has dropped several metlers to a leval for which
irrigation is required. The decrease in the areas
downstream the dam part is generally negative, although
the influence on the Slovakian side may be counterbalanced
through operation of the water tables in the seepage canal
north of the power canal.

For the forestry, the impacts of the decrease in ground
water tables depend mainly on the depth of the gravel
layer. For ground water table reductiens of this order of
magnitude (1-3 m) it will generally have a negative
impact. The average annual wood production is estimated to
decrease with 70 -~ 80 %. Cutside the dikes a very slow
transition process will take place., For some areas close
te Mosoni Danube or the reserveir the increase in ground
water tables may have positive impact.

§.2.10 Impact on navigation

The navigation will be ensured through Gabcikovo.
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Navigation on the Danube will be limited or lost.

g2.2.11 Sther aspects

Hydropower production at Gabcikove is possible.
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Scenario C: Hanpagement of variant ¢ as planned by the
Slovak Commission for Environment

Remedial measures are considered in this scenario.

Obijectives and pricrities

The objectives to be achieved in this scenaric are to
optimize the relation between hydropower generation and
discharge to the Danube and Moseoni Danube. The minimum
discharge into Danube is defined as 800 m’/s in the winter
and 1300 to 1300 w/s In summer pericd, which is
approximately a 50 % : 50 % split between the power canal
and the Danube.

Technical and water management asvects

Technical aspects:

This scenario can be initiated by use of the existing
Variant <€ structures. However, the full management
possibilities regquire the construction of the spillway
wair, hydropower staticn and ship lock at Cunovo,
scheduled under Phase 2.

Management aspects:

The general ecological requirements in the inundation area
are prescribed by the Slovak Environmental Commission as
follows:

- To secure communication between the dead-branch
systen and the Danube in beth ways and to enable the
filow through the branches from Docbrohost to
Palkoviceve. Periodical inundation with river water
according to the natural regime of flows.

- To secure the supply of water into Mesonl Danube
according to conditions agreed by Czecho-Slovakia
and Hungary in 1948, on the base of Paris Peace
treaty.

- To secure the natural physiological processes of the
actual fleora of the old bed of the Danube during the
vegetation period (mainly from March to September),

- To secure such a2 flow in the old river bed, which
would enable the ground water level to touch the
seil herizon and  which would thus prevent the
drainage effect of the river bed. :

- To secure a minimal flow in river Danube of 600 n'/s.
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Proposal:

The main goal is to propose Rmeasures that the environment
will be optimized by nydroleogical mneans. 7The rexmedy
measures should tresat the ixwmediate lmpacts and improve
the long-term pre-dam processes, e.g. stoping the ground

water level decrease, stoping errosion in Bratislawva,

optimizing the ground water level depth and fluctuation
and maintaining acceptable conditions in Danube.

Variant ¢ - Phase 1

In previous mnodel investigations a seclution has Leen
prepared for the reach between rkm 1311 and 1842 cf <he
Danube river bed, according to whicn the parallel secticn
of the river bed in the ford sections is to be stabilized
by building of under water weirs {rock bottom thresholds).
These weirs have maximum height of 1.0 - 1.3 r above tThe
existing river bed bottom.

The same solution 1is possible from rkm 1842 to rkm
1851.75%. In this part of Danube, between Rajka and
Dunakiliti, it is possible to use Dunakiliti weir to
optimize water and ground water levels.

Items cf Phase 1:

- Water table in the reserveir between 128.3% and 130
m asl.

- Construction of underwater weirs.

- Fortification of the tail of inundation weir.

- Adding dredged gravel.
- Using Dunakiliti for water level management.

variant ¢ - Phase 2:

FPhase 2 consists of:
- Completion of spillway weir, hydropower staticn and
ship leck.
- opening of connections between the main Danube cznal
and the side branches.
- Removal of part of the fortificaticons of the tanks
in the main lanube canal.

- Monitoring, interpretation of data and further
-optimization,. '
- Optimization of the division of the discharge.

The .first and the second phase regquires comprehersive
monitoring of the effects of the vremedial measures,
mathematical mwodelling and further field work  2nd
simulation studles,
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Time schedule for irvlesentation.

Phase 1

The fortification weork and the constructicon of the
underwater weirs can be carried out in three months. It is
expected that the remedial reasures can be completed by
spring 1993.

Phase 2

Further technical work, monitoring, field work, modelling
and studies should be done until the full operational
capacity of all structures is achieved. At this tire
definitive  operational directives, monitoring and
interpretation tools should be elaborated. It is expected
that this phase will be completed by 1995.

Impacts on discharges and water levels.

The influence of underwater weirs on water levels and
velocities according to discharge is similar te those
ocutlined for Scenaric E in Subsection 8.5.4. The height of
the under water weirs should be optimised accerding to
height of the opening of river branches and pessibilities
of adding the dredged gravel. A longitudinal section of
the Danube with and without underwater welrs for stone
underwater weirs are shown in Appendix I. Velocities over
and between weirs are alsc included in Appendix I.

Generally, the height of weirs is proposed from 1 to 2
meters. Expected velocities are in the range from 0.5 to
2.7 m/s between weirs and from 0.2 to 2.6 m/s on top of
the weirs.

Impacts on ergsion and sedimentation

By operation of the reservoir during Phase 1 the erosicn
at Bratislava will not be stopped. A considerable part. of
the coarse sand and gravel will sediment in the upper part
of reservolr. This can be dredged and put into the Danube
just downstream the Cunovo weir,

During Phase 2 the present erosion at and just downstrean
of Bratislava will decrease and may be even be turned into
sadinentation. This is a positive effect.
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Some of the suspended load will sediment in the lower part
of reservoir. For the Danybe between Cunovo and
Dunaremete, where the pre-dam condition was river bed
erosion, erosicn will e smaller. Adding gravel under
Cunove will improve the situation. Removal of river bank
fortifications will increase lateral erosion and will

- together with underwater weirs result in increases of the
river bottom. This will give more regularly distributed

velocities along the Danube.

Tor the Danube between Sap and Xomarne slight erosion is
expected, which is a positive effect both for navigation
and for flood protection of the downstream secticn of
canube.

Sedimentation process in the reservoir should be izzroved
by optimizing dis. .rge and hydraulic structures :i-side
the reservoir.

g§.3.6 Surface wateyr guality
The surface water gquality will be influenced =y the
eutrophication and the sedimentation mainly :n the
downstream part of the reservoir. Changing discharges
between Danube and power canal can improve the siz.aticn.
Additional research is needed on this issue. Cue > the
sedimentation the change of the water gquality dewrs:iream
from Gabcikovo is expected to be negligible. Surface water
gquality could improve also because of opening the river
branch system and thus higher self purification
capacities.

8.3.7 Ground water regime and gualitv
The ground water table close to the reserveir wiil rise
both at Hungarian and Slovakian side. This will gerarally
improve the ground water depth conditions in these :rz=as.
Downstrean the Cunovo Dam the river water table maintained
to the previcus conditiens by the under water welrs and
nearly the same ground water level fluctuaticn -~1ll
generally ensure that the ground water guality cl:sz to
the river Danube will not be influenced.
Assuming eutrophicaticon in the downstream part ! =he
reserveir will not ba sericus and flow velocity -:.. Dpe
influenced by hydraulic structures, ground water I.3il.Lty
will not be influenced. To ensure ground-water gual.t, Jor
locng term pericd, monitoring and additiocnal studi:s are
needed, :
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g§.3.8 Impacts on fauna, flora and habitats
If it is possible to carry out the optimization with the
results outlined above, the impacts on fauna, flora and
habitats will be similar to these described in scenario E,
cf. Subsection 8.5.8. Otherwise, the impacts may be
larger.
8.3.9 Iapacts on agriculture and forestry
If it is possible to carry ocut the optimization with the
results outlined above, the impacts on agriculture and
forestry will be similar to these described in scenarie E,
cf Subsection 8.5.9. Qtherwise the impacts may be larger.
§.3.10 Impacts on navigation
Navigation will be ensured through Gabcikovo. There will
be improvements with regard te:
- time saving.
- saving of energy.
- improvement of depth in Bratislava harbour.
- increment of turnever.
The completion of the ship lock {Phase 2) will enable
navigation in the old Danube river, when discharge in the
Danube will be higher than 2000 m3/s. A Minimum discharge
into the Danube of 600 m'/s enables navigation contirucusly
for ships with dip of about 1 - 1.4 meters.
8.3.13 Qther asnects
The hydropower plant at Gabcikove will generate
hydroelectric energy at reduced capacity.
Y aovember 19e) . Wowk inp Coronup oo Varant 0 of De Cabbonm g ooy o - wect
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Scenaric D: Danube redirected to the former river bed

This _scenaric describes the reversibility. various
remedial measures are considered.

Objectives and wriorities

The objectives to be achieved in this scenario are to
redirect the Danube into its former bed, hence maintain -
as much as it is possible beoth for low flow and for the
higher discharges - the conditions prior to the closure of
the Danube (i.e. bafore 20 Oct. 1992} with regard tc the
floodplain ecelogy, ground water condlticns on both the
Slovakian and Hungarian side and navigability of the
Danube between Bratislava-Szap (Sap or Palkovicoeve}.

In addition it is an cbfective to improve the floodplain
ecology by cpening of side branches.

This scenario gives higher priority only to:

- nature and environmental protection,

- discharge to the Mosoni Danube and the Small Danube
(Maly Dunaj),

- safety of all existing structures (except the
closure of the Danube or other earth barrages/dykes
of the systen}.

Technical and water management aspects

The existing structures of Variant € do not always allow
the redirection of the 95% o¢f the discharge into the
Danube.

Technically it is possible to redirect the Danube to the
farmer river bed. Two principally different apprecaches
exist, namely by removing the closure in the old bed or by
making a new river bed cver some distance bypassing the
closure. Some propesals prepared by Hungary are enclosed
in Appendix J.

All of the proposed interventions would regquire additional
measures - likxe reinstatement of the water supply of <he
Mesconi Danube, bed protection etc.

All of the measures can direct a discharge of about 11000
n'/s back into the Danube. The split of it between the
different structures and the new bed can be characterized:

* By-pass weir. After having finished the protection
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work of the dounstraaw energy d:.ss:.patzon basin it
can pass 1460 r'/s discharge at a reservoir level of
131.1 m asl.

* Floodplain weir. When this structure will be
operational it can take about 4600 mi/s at 131.1 m.
asl,

* The main {recpened} red of the Danube can - at about
2 m higher water level than the banks - take about
5000 wW/sS.

In summary the structures of vVariant C plus the reopened
Danube bed can pass a design flecod durlng a temporary
construction period (Q:,, = 10500 mn/s). However tor
passing a final design flood (Quorz e = 15000 m'/s) it will
be required either to construct the spillway weir, planned
for Phase 2 of the Variant C or to utilize the power canal
and the Gabcikovo complex as an additional flood spillway
weir.

The fresh water supply ¢f the side branches can be solved
by recopening the upstream ends ¢©f the branches at cor
above the navigational low flow. The correct sizing cof
these openings would provide enough water for the
revitalization of the side branches without disturbing the
navigation and altering significantly the sediment and ice
carrying capacity of the Danube.

The discharges which cannot be directed inte the Danube
are

- the discharge to the Mosonli Danube and
- the discharge to the Small Danube (Maly bunaj).

Possible time schedule for implementation

The measures reguired to redirect the Danube to the old
river bed can be implemented within 12 months.

Impacts on discharges and water levels

This scenario will assure the pre- closure conditions
(except for discharges higher than 11000 m'/s; i.e. for
discharges up to a 100 year flood). The impact of this
change will have no apparent effect on the hydrolegy,
morpholegy and consequently on the water levels of this
stretch.

The discharge te the Mosoni-Danube should be provided by
traditional means, i.e. by dredging a connection canal to
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the Danube.

2s the discharge conditions in the Danube will be the sane
as before the closure the ground water table will also
return te pre-~danm conditions in both the Slovakian and the
Hungarian side. The dynanmics of the discharge and ground
water regime will be maintained.

Inpacts on erosion/sedimentzticn

rxosion/sedinentation will return to pre-closure
conditions both in the area of the Cunovo reservoir and
downstreanm to it. It raises the question of degradation of
the main bed of the Danube and as conseguence the water
supply ©of the side branches. This problem should be
solved.

Surfazce water guality

Surface water gquality of the pre-clesure conditions will
pe preserved. The improved flow through the side branches
will improve the water guality of the side branches toco.

As the downstream part of the reserveir is still connected
to the upstream part it will receive water at higher water
levels. However, some of this water will not be able to
flow back and will cause stagnant water conditions. The
possible effects of this should be studied.

Ground water regime and guality

The grourd water levels will return to pre-dam conditions.
It will raise questions in the region between Bratislava
and Dunaremete, where the trend was unfavourable for the
last 30 years.

Impacts on fauna, flora and habitats

This scenaric allows the restoration of floodplain
habitats in most of the reservoir area.

Downstream the dam pre-dam conditions for fauna, flora and
habitat can be restored. Navigation will prevent
developing the floodplain conditions nearer to nature.
Even the dynamics of substrate as an important factoer

cannot be restored at the presence of navigatioen.

T acuenibar 1O} Weorking Grovp oot Vanant € oF e Galdien 0o Nags frseon Toanirdt



51

Recpening the side branches will bring better conditions
for fauna and flora than in the pre-dam situation. Because
of the completely restored facilities for fish migration
this scenario gives the best pessibilities for restoration
¢f the fish communities by natural processes.

To maintain these better conditions for fauna, flora and

habitats sole ercsion of the Danube must be brought to
tolerable values.

8.4.9 Impacts on asriculture and forestry

The supposed positive impacts of the higher ground water
levels near the reservoir will disappear but life will
return to the pre-dam conditions. The better fresh water
supply of the side branches will improve the productivity
of the fringe forests.

8.4.190 Imnacts on navigation

In connection with the final phase of the construction
works required for redirecting the Danube toc its former
bed, navigation will be stopped for a period of about one
month.

Afterwards the pre-dam conditions would prevail. It means
that the navigation problems of the stretch between

Bratislava and Budapest should ke solved by traditional
methods. '

8.4.11 Cther aspects

The hydropower plant and the ship locks at Gabcikove
cennot be used.

The “power" canal, which will be used: as spillway canal
for flecod situations in average a couple of days per
century, will still require maintenance.
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Scenario E: Step by step sclutien

This scenaric includes remedial measures, which are
proposed for implementatien 1n twe phases.

Objectives and priorities

The objectives to be achieved in this scenario are to
maintain the water levels as well as the dynamics of both-
the surface water and the groundwater regimes downstream
the dam according to the conditions prior to the closure
of the Danube, to maintain the ground water quality and to
maintain almost the same water quality in the reservoir as
it was previously in the Danube.

Higher priorities are given to:
- maintaining the function of the Variant C
structures,

- discharge to the Mosoni Danube,
- navigation.

Technical and water management aspects

The existing structures of variant C and the structures of
the Gabcikovo complex can manage the water supply for this
scenaric. In order to achieve the objectives remedial
measures are necessary. As wesll upstream in the reservoir
and the navigation channel as in the Danube. The remedial
measures are proposed to be implemented in two phases as
follows:

Phase 1:

- Lowering of the water table in the reservoir to an
- operational level between 128.5 and 129 m asl.

- construction of a fish-pass near the by-pass welir

- Construction of under-water weirs.

- strengthening of the tail protection of <the
inundation weir {in execution}.

- adding dredged gravel to the Danube downstream the
Cunove welr.

Phase 2:

- Marrowing the navigation channel in the reservoir

-  Sealing the bottom of the reservoir under areas with
stagnant water.

- opening of <connections between the main Canube
& .
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channel and the side branches.

- Removing the fortifications of the banks of the main
Banube channal.

- Optimizing fleceodplain habitats outside the areas
concerned.

- Shape measures in the reservoir.

The discharge which is not directed into the downstrean
Danube consists of the following parts:

Phase 1:

{ay 2 discharge reguired for the water guality in the
downstream part of the reservoir and for aveiding
greound water quality problems for the Samorin water
works. The Xey paraneter in this regard 1is the
velocity in the rpain canal in the downstream part of
the reserveir. Assuming 0.353 nf/s to be sufficient,
the necessary discharge can be estimated to 400 -
600 m’/s with larger values during the summer season.
A part of this discharge will be lost by seepage.
The remaining part can be used for locking of ships
and for hydropower generation.

{b) By discharges in Bratislava higher than 2500 n'/s
about 60 % will a few times during the summer season
be directed to the power canal in order to flush the
reservoir.

{c) During flecod situations in the summer season the 400
- 600 m’/s will a few times be cut down to the
discharge needed for the locking of ships in order
to enable higher flood peaks to pass the flcodplain.

A minimum discharge to the Danube of approximately 800 ml/s
(depending on the water 1level regime) should be
guaranteed.

When switching to/from higher discharges as outlined under
(b and {c¢) above it must be ensured that the dalily water
level fluctuations in the Danube stays within the natural
(pre-dam) regime.

Phase 2:

The division of the discharge has to be optimized. This
reguires comprehensive rmonitering of effects of the
remsdial measures, mnmathematical rodelling and further
studies. As a result of the optimization it may te
specified that a further part of the Danube discharge can
e directed te the power canal, if 1t is proven net to ke
essential fJdr the dynamics of the water regime in tha
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flood plain after the cormpletion of the Phase 2 remedial
measures,

Possible time schedule for implementation

[o}]
(3]
a?

"The construction of the under-water weirs will take about
five months. The starting date depends on decision date
and the time regquired for cobtaining the necessary legal
permissions. Thus, technically it would be possible to
complete all the remedial measures of Phase 1 by June
1993.

The content of Phase 2 derends on the results of necessary

menitoring, modelling and studies to be carried out during
Phase 1.

3.5.4 Impacts on discharges and water levels

For investigating the impacts of under-water weirs
on the water levels and velocities mathematical
medelling has been carried out. A model already
estabhlished for the river, cf. ref [3/, was used
taking eight under-water weirs with a height of 2 -
2.5 m into account.

On the basis of the model calculations a modified rating
curve for Dunaremete has been prepared, see Appendix X.
The velocities vary between 0.6 - 2.1 m/s in between the
weirs and 1.2 - 3.1 m/s on top of the weirs as compared to
1.4 - 2.4 n/s in the pre-danm c¢onditions. The water level
variatioens for a calculated 10-year period, Appendix H,
indicate that the effect of the particularly chosen design
is za reduction in average water levels of 7 cm, and a
preservation of the fluctuatien pattern.

The results show that the desired effect of increasing the
water levels without reducing the the wvelcocities too much
and of preserving the dynamics with the characteristic
fluctuations is possible. However, an optimization of the
design will be reguired.

The situation for the Mosonl Danube is improved as
compared to the present (pre-dam) conditions, because
permanent discharge throughecut the year is now ensured.

2.5.53 Impacts on erosjion/sedimentation
L 3
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By operating the reservoir at water levels between usually
128 and 12% m asl. the erosion at Bratislava will not be
stopped.

Some of the suspended sediment load and all the bed load
wlll sediment in the reservoir.

For the Danube downstream the reservoir between Cunovo and
Dunaremete, where the pre-dam condition was river bed
ercsion, it is not certain what the effects will be. On
the one hand the sediment concentrations of the inflewing
water will decrease {=> ercsion}. On the cther hand, the
velocities in the main channel will decrease ({(=>
saedimentation). However, when the bank fortifications pe
removed as part of Phase 2, bank ercosion will take place
and the river bed sedimentation may be expected. This is
a positive effect.

For the Danuke between Dunaremete and Xomarno, the present
sedimentation conditicns are expected to be changed to
erosion, because the incoming flow carries less sediment
concentrations. This is a positive effect.

Surface water guality

Fa

The surface water gquality will be influenced by the
eutreophication and the sedimentation which will occur in
the reserveir. In this regard the reservoir conditions
will be significantly different in the upstream part,
where all the discharge passes and the downstream part,
where only about 25% of the discharge occur.

Due to the throughflow in the upstream reservoir, the
eutrophication will be limited here, and will as compared
to the inflewing flux of organic matter not add a
significant contribution. On the cother hand due to the
sedimentation of suspended sediments containing organic
material, the net change in organic material flowing
through the structures inte the downstream part of Danube
may as well be a reduction. Thus, the impact on the
surface water guality in the downstream Danube is expected
to be negligible.

Directing about 75% of the discharge to the Danube will,
on the other hand result in smaller velocities. With e.g.
600 m'/s (Phase 1} during summer periods the velocities
will with a reservoir water level around 129 m asl. be in
the order of 0.33 m/s in the main canal. This velocity is
at the critically low side in order to avecid sedimentation
cf fine material. Furthermore, almost stagnant water mnay
occur in the part of the reserveir ocutside the main canal,
and flushing a couple of times during a summer may not be
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sufficient teo avoid a consicderable eutrcphication. These
issues have to be monitored and studied closer.

Groundwater regime and guallitv

The groundwater table clcse to the reserVQir will rise
both at the Hungarian and at the Slovakian side. This will
generally improve the groundwater conditions 1in these
areas. ' '

Downstream the dam the river water table included the
fluctuations will be very close to the conditions prior te
the closure of the Danube. Thus, the groundwater guality
will in general not be influenced.

Assuming eutrophication in the downstream part of the
reservoir will not be serious, the groundwater gquality
will not be influenced. However, this will need a close
ronitering and study.

Impacts on fauna, flora and habjitats

Upstream the dam will be no ‘remarkable difference to the
immediate impacts as described in Chapter 6. Aggradation
processes will cause new habitats.

Downstream the dam biocenoses, especially the aguatic, are
infliuenced by water released from the reservoir. There
will be changes of the physical and chemical parameters of
the river water caused by the reduction of the f{low
velocity and the larger surface of the reservoir. The
sizes of these changes determine the damages in fauna and
flora depending on floodplain conditions. When considering
an optimization process under Phase 2, it should be
emphasized that the slower the possible chances happen,
and the smaller these changes are, the minor the impacts
can be expected.

Inpacts on agriculture and forestrv

For the agriculture the increase in ground water tables
arocund the reserveir and cleose to the Mosoni Danube is
positive, because the ground water table in scme of this
area has dropped several reters to a level for which
irrigation is required.

Because the ground water regime will be basically
unchanged in the area downstream the dan only
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insignificant influences on agriculture and forestry can
be expected here.

8.5.1¢0 Impacts on navigation

The navigation can be ensured through Gabcmkovo. If the
discharge through the shipping channel is 400 m’/sec or
more, problems with navigation are not expected.

Navigation on the Danube downstream the dam is possible-
locally.

By high discharge the under-water weirs can be passed by
ships.

8.5.11 Other aspects

Thne hydropower plant has a reduced production.

Budapest, November 23, 19892
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RECCHMENDATIONS

The question of reversibility

Four scenarios all assume the continuocus existence of the
hydraulic structures and the use of the artificial canal
for navigation with damming in Slovakia.

COne of the five elaborated scenarios, scenario D, is based
on the reversibility of the situation to a status’
equivalent teo the status before closing the Danube, by
removal of some of the Variasnt C hydraulic structures.

The cheice between these twoe fundamentally different
appoaches cannot be made by the Working Group, which just
has pointed out the varicus consequences of adopting
alternative objectives.

Recommendations in case it is decided not at this stage to
redirect the Danube to its former river bed

Approach and priorities

However, independently of the above cholce, the Korking
Group has the recommendations described in the following
in case Scenario D should net have been chosen.

In the past, the measures taken for the navigation
constrained the possibilities for the development of the
Danube and the floodplain area. Assuming the navigation
will ne longer use the main river over a length of 40 knm
a unique situation has arisen. Initiated by technical
measures the river and the floodplain can develcp more
naturally.

However, realizing that considerable uncertainties are
associated to prediction of impacts of such rajor
manipulations of natural ecosystems and that many of the
impacts may easily become irreversible, the Working Group
recommends a cautious and experimental approach, where new
developments be taken in several steps on the basis of
preceding and simultaneous comprehensive monitoring and
studies.

In this process the Working Group recommends to give the
highest priority to maintain or improve:

* the hydrological and ecclegical regime in the whole
affected area,  especially in the downstream

-
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flcodplain area;
* the ground water gquality; and
* the navigation,

and to give a lower priority to:

* the production of hydrecpower, and
* the water quality in the downstream part of the
reservoir,

Water management for the coming months

Scenaric A (85% of the average discharge to¢ the Danube
using the existing structures] should be followed as scon
as possible, but net later than January 1, 18%3. From
April 1993 the water management should gradually shift to
the one described below.

Water management feor the coming vear(s)

By recommending the water management for the period from
April 1993 and the following year(s) the following two
aspects are emphasized:

* The exackt content ¢f the water management cannot be
described with the present knowledge.

* The coming year{s} should be considered as a
temporary perioed until a long term solution can be
reached and the measures necessary to undertake in
this period should not prejudge possible final
solutions. As basis for deciding on the long term
solution, in addition to legal and economic aspects,
comprehensive monitoring, mathematical modelling and
studies will be required. They are outlined in

- Subsection 2.2.5 below.

The following actions are recommended:

{a) A combination of monitoring, mathematical modelling
and studies, as described in Subsection $.2.4,
should be initiated immediately.

(1} A Joint Danube-Gabcikovo Committee comprised of
representatives from Hungary, Slovakia and EC should
be established. This committee should have the
authority to carry ocut the following tasks:

*a Technical supervision. of the existing
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{c)

(d}

(e}
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structures with regard to safety functioning.

* Preparation of a detailed operation manual
prescribing how the water management should be
carried out.

* Contrel that the actual water operation is
carried ocut in accordance with prescriptions
given in the operation manual.

* Reporting of any deviations from the agreed
water management operation. :

* Reviewing the results of the mrenitoring,
rodelling and studies carried out and making
the necessary adjustments to the water
management taking the specified objectives
into account.

In the beginning of February, 1993 the details of
the remedial measures and the water management for
the 19%%3 summer season should be decided. This
should be dene on the basis of the results from the
monitoring, modelling and study programme undertaken
in the mean time, see Subsection 9.2.4.

Under-water weirs in the Danube main channel should
be constructed for some of the reach between Cunovo
and Sap by April 1993. The detailed design will be
decided wupon as described wunder (c). It 1is
considered important to start with implementation of
some of the under-water weirs as experimental sites
and monitore their effects in order to more
precisely evaluate their design and function. It is
emphasized that under-water weirs are reversible
measures, because they can be removed without too
big problems, if it is later on decided to redirect
the panube (and the international navigation} to the
former river bed {Scenario Dj.

. After April 1893 the water management should shift

towards the one described under Phase 1 ¢of Scenario
E. The exact content of this water management policy
will be decided as described under (c). Tentatively,
this is expected to imply that in the order of 25 %
of the discharge (in average)} be directed towards
Gabcikovo. This is considered necessary in order to
ensure the ground water quality for the Samorin

‘Water Works. However, in order to do this and at the

same time minimize the possible damages for the
floodplain ecosystems it will be regquired to have
constructied at least some of the under-water weirs
in the Danube main channel.
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(£} On the basis of the results from the monitoring,
modelling and study programmes carried out during
the summer season of 1893 the water management for
the coming year should be reconsidered in November
1993. Depending on the results this may result in
decisions regarding more or less water to the
Danube, implementation of further remedial measures
and modifications to existing ones, need for
modifications to the monitoring, modelling and study

programme.
9.2.4. Studies, meonitoring apnd wmathematical medelling

reguired as basis for water management in 19593

The following programme is recommended to be initiated
immediately:

{a) Monitoring of the effects of the present situation,
which is 1likely to continue until the end of
December, with regard to:

*  Ground water quantity and gquality. Many key
parameters are already today being monitored.
However, a supplementation with especially
geochemical parameters from wells close to (or
within) the reservoir is required.

* Sedimentation in the reservoir.

* Analyses of river and reservoir sediments with
regard to crganic pollutants and heavy metals.

* Surface water quality including
hydrobiological aspects.

* Impact on fauna, flora and habitats in the
affected area, This should include a
quantititive evaluation of loss of biomass,
especially of mussels.

(b) Optimization of the designs of the under-water weirs
by use of mathematical modelling. The optimization
should aim at preserving the pre-dam dynamic regime
with respect to water level regime and should ensure
that the velocities in the main channel are so larqge
that the river bed continue to consist of ccarse
material.

©{c} Assessment of the risk to the ground water quality,
in particular between the reservoir and the Sarorin
Water Works: This has previously bheen studied ktut
should be reconsidered taking the new data :nto
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account.
Studies, monitoring and mathematical modelling

reguired for the long term

The following programme is recommended to be carried out
within the coming 2-3 year period:

{a)

(k)

(¢}

(a)

(e)'

23 noiember 1w}

Study aiming at establishment of a set of ecological
cbjectives for the Danube floodplain landscape. This
study must be carried out in clese interaction thh
decision makers in the two countrles

Establishment of a comprehensive mathematical
modelling system coupled with the necessary data
bases. This system should be fully tested and
applied to some of the most urgent water management
problems in a dialogue with the decision makers. The
modelling system should cover the following aspects:

-~ groundwater, including geochemistry,

- unsaturated zone, including agricultural
aspects,

- river hydraulics, including

sedimentation/erosion and water quality,
- reservoir flow, sedimentation and water
quality, and

- fauna, flora and habitats in floodplain.
with basically the same specifications as under the
ongeing PHARE project “Panubian Lowland - Ground

Water Model™ except for more emphasis to floocdplain
ecological aspects and for equal coverage of the two
countries.

Establishment of a comprehensive monitoring
programme, specifically tailored to provide the
necessary data for the problems associated with the
proposed water management. This programme will be a
supplement to already existing general programmes
within the following fields:

* ground water guality;

* reservelr conditicns;

* sedimentation and erosion; and

* fleodplain fauna, flora and habitat.

Studies of the effects of under-water weirs and
other remedial measures.

Collection of more information about the reservoir,
e.g. the extent of bituminous layers and the

Jpossible centamination with benzpyrenes is
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rnecesssary.

(f) Study of water guality of the navigation channel
should be carried out for the estimation of organic

loading.

{g) Economical assessment.

(h) Integration of the above in a decision support
study.

Budapest, November 23, 183%2
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Data on conversion of Czechoslovak and Slovak currency figures into US dollars
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The methodology used for conversion of financial sums in Czechoslovak/Slovak
currency into US$.

This Memorial refers at several points to figures in Czechoslovak/Slovak
currency. In order to assist the Court, an approximate conversion into US$ is
provided.

Czechoslovak Koruna (crowns) and Slovak Koruna {crowns) have unot beea
convertible currencies tor very long. In earlier years, there were - apart from an
official exchange rate {used mainly for statistical purposes} - several kinds of
exchange rates used for different transactions, such as commercial and non-
commercial payments, tourist exchange rates etc. These rates  differed
considerably. Thus. it is not easy to convert the values from crowns into USS,

All calculations in this Memorial have been based on the otticial exchange rates
of the Czechostovak State Bank (years [953-1992} or of the National Bank of
Slovakia ( 1993 onwards).

Whenever the total sum referred to covers more than one year, the conversion
into USS has been calculated separately on a yearly basis, using the exchange
rates valid i respective years and then amalgamating them together.

It follows from the above that afl sums in US$ are approximate. Furthermore.
this method of conversion does not take mte consideration the differences in
international and world prices. thus reducing considerably the real value of
property. costs or damage in guestion.



Table of official exchange rates of
Czechuslovak Crowns{CSK)
or Stovak Crowns (SK) /* into US$

YEAR Official Exchange Rate **

1953 - 1968 7.20 CSK

1969 7.20 CSK

1970 7.20 CSK

1971 7.20

1972 0.6]

1973 3.86

1974 2.86

1975 5.58

1976 577
1977 5.67

1978 543

1979 .32

1980 2.38

1981 5.89

1982 G.10

1983 0.29

1984 0.64

1985 . 6.85

1986 6.00

1987 5.47

1988 _ 5.32

1989 9.25

1994 17.95

1991 29.49

(992 S

1993 average AT SK

** - equivalent of 1 US$

* Since February 10, 1993 as a consequence of the dissolution of
Czechoslovitkia, the Czechuslovak currency was replaced by independent
currencies, the Czech Crown and the Slovak Crown (SK).
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Annex 14

Recommandations Relatives & PEtablissement des Gabarits du Chenal, des
Ouvrages Hydrotechniques et Autres sur le Danube, Budapest, 1988
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OTMETKI HCPY N0 OCHOBHBIM -4 NPOMEXY TOUHY!
"HA AAYHAE

14 BOAOMEPHLIM MOCTAM

COTES ENR DES STATIONS HYDROMETRIQUES PRINCIPALES ET DES
STATIONS HYDROMETRIGUES INTERMEDYAIRES SUR LE DANUBE

Annexe N* 1

F V]
£
T AGconnTHan oTmeTka 'OV 3 ! Q@
F E / W T — 0
) % g &m 8/n Hagf ypOBHeM MOPA :.-_-,. :-; o . w 2:
g ng:z:o:gu:e 2 g A & Cote absolue du "0" de la statlon = Yo o (oY :c’ o
w [+ 80a pror S5 ol hydrométrique au~dessus du niveau g -39 = By
H . nocTa P O% o : ° o O MMt 27 4
2L = A T de la mer Tagem 0R%° 4
° Station © T Y o 8 »0% ., a%zan
s hydrométrique ¢ o g g &g Cepeproro | AgpuaTty =~ Bantui- | MepHoro L,E?:*t:g 3 g o 2
=z T o B O~ MOpA YECKOIO cKoro MOPA Tz TV 0
: 5 d n:r"v” MOPA MODA gq-g.-_om 35;'0 g:r.s
3 BE | § 3 | erdu | Mer | Mer 1 §Seg | §rags
: i I m I o
. 3 = S N Nord Adriatique Balcique Noire E®3 EE 3 8w
KM km mM3/c mj/s ol CM em [cm cm _J
1 2 3 4 5 6 7 8 9 1
KENbXE fiM
- 24
1 KELHEIM ¥4 2414 B4 142 337,10 2
. OBEPHAQPD _
2 OBERNDORF 2397,40 157 331,15 170
PerencBypr-~
FiaepHBpokre _
3 Regensburg~ 2379,27 325,50 90
Eiserne-Briicke
PEFEHCEYPI -
4 | WBABENLBEAC 2376,50 186 324,49 82 75
REGENSBURG
SCHWABELWEIS
I/OCHOBHHQ BOAOMEPHWE NOCTH 3A8CH W AaNee Hanucaup GONbwuMH ByKeamu.

En majuscules sont {ndiquées les stations hydrométriques principales.
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B ;
16| ermameadort 2308,94
17| BRELLING 2305,53
18 | e parsach | 2292,63
19| Heccemors —
20 | Aatemeite 2280,29
21 e Teten 227622
22| Mininan 2270,30
23 mwm 2263,15
24 | HOFKKRCHEN 2256,86
25 | Suprgxoven fone | 2249.47
26 | Kashie: 2230,32

190

299

310,09

308,16

308, 4é

307,00

307,23

304,81

303,70

304,03

299,60

297,07

290,00

o =

.

lgu;:w‘m 9 10
110 120
278 284

99 112
194 205
106 1a
209 225
122 130
184 200
199 199
292 292
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e

hy

L2

43

bl

45

Awax -~
HukHum Seco
Aschach -
bivf aval

Awax -

WrpomBaynedtynr

Aschach-Strom -
bauleitung

Awax~ArentcTBo
Aschach~Agentie

Otrencrenim-
sepxHun Gued

Ottensheim -
bief amont

Orrencresiv =

HEmHWE Gheg

Ottensheim -
bief aval

Bunexepunr
Wilhering

NHHY
LINZ

by ~
Xanaense xagen
Linz-Hande)shafen

2161,27

2159,73

2156,00

2147 21

2146 ,48

2144 3

2135,17

2130,60

———————ey

LL7

4 o 14 _
0,00 26382 !

261,28 253

0,00 26379

0,00 26372

0,00 26370

0,00 25167

249,12 240

680 247,74 316
g
0,00 25079 p
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1 2 3 4 7 9 10
95 | Komapox 1768, 3k 103,88 125 83
%6 mmnnwnm 1767,05 | 1040 103,69 138 98
97 | 122 1763,96 13,67 131 91
98 | Answaudoaute 1758,33 103,42 130 93
99 uunwwu“““e 1751,80 103,14 130 97
100 | FaRRate 1748, 25 102,88 141 109
101 mwm”ﬂumn 1737,70 102,12 132 101
102 wﬂnwmuw 1718,60 100,83 148 120
103 | 2creprom 1718,52 100,96 134 106

Esztergom
104 mmmv 1706,60 99,85 135 120
105 | RAGLHAPOY 1694, 60 1035 39,38 10 101
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7| woRAcs 1446 ,80 1118 79,20 217 211
BE3fAH

118 BEZDAN 1425,50 1170 80,64 52 51
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119 Apatin 401,40 1170 78,84 105
BOFOERD

1201 poGosEvo 1367,30 1520 77,46 1o 9
Byxomap

121) g ovar 1333,10 1520 76,19 73
Hrox

122 1ok 1298,80 1520 73,97 96

123] Hoaw Can (266,10 1520 71
Novi Sad ' 73 80

yo| demyn’ 1173, 00 67,76
Zemun ’ !
Gbenrpan

125 Beograd 1769, 82 68,23
Nanueno

126 Panfevo 1154 67,27
Crepepeaon

127 Swederevo 116,27 63,36
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1. WUeafensaeiic 2376,10 1 378 318 656 137
2. XogxmpxeM 2256,30 1 815 508 698 150
3. Mvny 2135,20 3 691 556 962 L06
4, Wrenn-Kpemc 2002,69 4 820 595 896 301
5. Bena-
PenxcBpokke 1929,10 5 167 618 861 243
6. bpatncnaea 1868, 80 5 470 693 984 291
7. KomapHo 1767,05 5 880 597 782 185
8. Hapwmapow 1695 60 5 7386 494 682 188
8. Bygmanenmt 1646 ,50 S 882 660 845 185
18, Aynateapow 1580,60 5673 S48 731 183
11. Moxau 1456 .80 3 152 738 984 245
12Z. Beapanu 1425,5¢8 S 3L 596 776 180
13. Boreoeso 1367,30 6 202 £38 817 182
14, Hoeo Ceno 833,60 12 623 784 826 Y]
15, Jom 743,130 12 045 795 842 47
16. Opaxoso 678,00 12 491 t 713 "
17. Comoeur 607,70 {12 850 744 796 52
18. Canuros 554,30 13 551 782 814 32
19. Pyce 495,60 |13 826 783 820 37
20. Onrenmya 529,75 |13 593 630 784 34
21. Cunucrpa 375,50 113 711 717 742 25
22. Yepmasoga 300,00 | 6 266* 588 §97 108
23. Pempu 126,00 12 871 L45 490 25
24, Tynsua 71,30 |10 838 335 477 142
25, Kunus ** 4%,20 7 057 463 591 28
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Annexe N® 2

Cotes du haut~niveau navigable et du niveau d'eau maxinum
d'aprés les principales stastions hydrométriques situdes
sur le parcours navigable du Danube de Regensburg 3 Sulina

Cote du niveau "
b ?'ﬁau au~dessus du { Y £
VT ‘0" de la szation | (2
Station Distance dg 5 § 2 hydremétrique 23
hydrométrique Sulina ve s — £33 .8
o - o= L+ o = v
[+ ® I & wl (3] ¢ X >
ol @ W om ] o] LSRR B ]
o - c >~ — £ Eec
S ~ g = g —3 g 3 ﬁ 3 -~ 3
e as 8 | L2 g2 Lede
a8 5 ER #* o W oa >
° WO - M « ® W wl o - e
P aec = c E ~ A cwe
km m3fs cm cm cm
1.] Schwabelweis 2376,10 1.378 519 656 137
2.t Hofkirchen 2256,90 1.813 508 £98 130
34 Linz 2135,20 3.691 536 862 406
4.} Stein-Krems 2002,69 4,820 585 896 301
s.| Wien-Reichsbrickd 1929,10 | 5.167 618 861 243
6. Bratislava 1868,80 5.470 693 984 291
7./ Komarno 1787,05 5.880 597 782 185
8.4 MNagymaros 1694,60 5.736 494 682 188
9.] Budapest 1646,50 5.882 660 845 - 185
10 Dunaujvaroes 1580,60 5.673 548 731 183
11.f Mohacs 1446,80 5.152 739 984 245
12 Bezdan 1425,50 5.364 596 776 180
13} Bogojevo 1367,30 6.202 635 817 182
141 Novo Selo B33,68 12,623 784 826 &7
15{ Lom 743,30 [12.045 795 842 47
16. QOriahova 678,00 12,491 . 713 --
17,4 Somovit 607,70 (12.850 744 756 52
18 Svistov 554,30 |13.531 782 814 32
194 Roussé 495,60  {13.826 783 820 37
205 Olteniga 429,75 ]13.593 690 784 94
21) Silistra 375,50 13.711 717 742 25
22| Cernavoda 300,00 6.266% 588 697 109
234 Réni 126,00 12.571 465 490 25
24) Tulcea 71,30 10.898 335 477 142
253 Kilia*=* 44,20 7.057 463 451 28
* Dans la section de jauge de la station hydrométrique Cernavoda, seule
une par:le du débit s'écoule par le lit principal la majeure partice
s'dcounle 3 travers le bras Barcea. .
&
** La station hydrométrique Kilia est située dans le bras de Kilia; le

kilométre indiqué est celui du bras de Kilia.
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Annexge H"
annexe &

fIONEPEYHLMA NPOOUNL PYCJIA PEKH PROFIL TRANSVEKSAL, DU 17T

ENR }

|
¥

- B
h - HMumuManbHan rnySusa ¢apsavepa h - Profondeur minima du chenal
B - Huunmanssas udpdHa dapaarepa B - Largeur minima du chenal
NONEPEYHEN RPOOUNE JRTEPARBROIO PROFIL TRANSVERSAL DU CANAL
KAHARA - LATERAL
e

Mun., n. yp. N. r. min } TN

IR /1T, A

=150 m

h - MumuMansHar rayGuua ¢apeaTepa h - Profondeur minima du chenal
B - MuHMMANLHAA WLMPHHD PapeaTtepa B - Largeur minima du chenal

a - MaxcHMansHoe pacwnpexne a - Elargisscment maximum

¢apsartepa ‘\ I; / du chenal
R~ MuHMManLHMWM D3QMYC KPHBHMIHN - R - Rayon de courbure mini
o = UeHTpansHuW yron _ A = Angle au centre
72
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Annexe N° 4

--\“-

-l T

11111111111]{!‘[‘] LA i TILI LT}

I 1L

0022227222

LTI 11757/7/7///'//

S

MI][JIIII]IIIIIIIHTIIIHl]l"l'[Ill]lll.Iill'[?l]]lil!l]lll__lll 133111711

o _///_// i/

tagex 1. /77////77///;}7////77///7////

_{ENR_§

| =

L - llone3Has wupPHHa CYAROXOAHOro
nponeTa ~MocTa '

H - Mone3suan BRCOTA CYACOXOAHOO
nponeTa MocTa

h - HMummmaneHas rnyfura gapsaTtepa

L' - MonesHans wnpuHa CYAOXOR/HOrS
nporneTa MOCTI NO XOpAe apKu

g

L - Largeur libre de la passe
navigable

H - Hauteur libre de la passe
navigable

h — Profondeur wmwinima dv chenal

L*= Largeur libre de la passe
navigable d'aprés la corde
de l'arche

. S -

A
_w/,exa' =7

/e

L - Noneanas pgnvHa wmo3a
B - Nonesxan wupuHa wunwaa
h - fayGuna Ha nopore wnnaa

o
W
o

L - Longueur utile de l'écluse

B - Largeur utile de 1'ecluses

h ~ Profondeur au seuil de
1’écluse
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Annexe N° 5
6. 1.1 CmmMe TRKUHLIA 3BAHNOPT ORHOHUTOYHOIC WMVaa
+'* Avant-port symétrique d'une écluse simple
L
9

A
Lo

|

bt Y

B b 8

4(B+b) - | L | 2
NN BN S

HECHMHETQHQH&Q ABAHMNORPT OAHOHMTOUHOIO WNK3a

6.1.2, Avant-port asymétrique d'une écluse simple

L
- o - _Jl
>] =

—
- O
-1-&
ay

e a(B+bY | L 1Y

T —7] SEmma

CUMMETDUUHLR 3BaNNOPT ABYXHMTOYHOIO wnio3a

6.1.3. Avant-port symétrique d'une écluse 3 sas accolés
Lo
LB R ——— e —
\
<=
R R

o e L !_‘O.SL,,_J' | | =

ey 4(B+b) I L D
f
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Annexe N*- 6

6.1, 4, HecuMMeTOMUMWE aBaHnORT REYXHUTOUHOrO WNK3a
Avant-port asymétrique d'une écluse 3 sas accolés

L

L—__ ) o o e # LA mm A e e ————m -4 - wE A e
f - -
. & — i
R s R mw
3
- =y =
T .
P

i
r

6.1.5. Hecumme Tpsuursi ABAHMNOPT BBYXHATOYMOrC W34a,
H@ NpeAHIIHIUBHNWHU ANAR CTORHKM CYROS
{3BCTpUACKUA YHELTOK)

Avant-port asymétrique d'ume écluse 3 sas accoléds,
non destiné su stationnement des bitiments
{(secteur autrichien)

Ly = 260-320 m

e :%

o
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H - Nonesnan awcorta BOIAYWHHX NMHUR H - Hauteur libre des cdbles aériens

MOANOPHHE YPOBHM NIVEAU DE RETENUE

™~ .
“\\gﬁ? 95?5? ‘.
\%s—s,mm “‘“ﬂx,\_
3 A X §10(8-6,4)m "“'"""'“”‘“"“"}
Yo o \;\ 10(8-6,4) m

————— MAMMMANLHLA NOANOPHLG YPOBEHE Niveau de retenue minimum

MaKCUMINEHYI NOZNOPHLIG YPOBEHS

—— —— e e Niveau de retenue maximum
HCPY Hyzxun CYQO"?QHH’_‘ g ENR Eriage navigable et
PETYFAYMOMHNNK YRoBEME de régularisatiqn
BLY .
— I _. BuiCOKMA CYQOXOGHui ypoBeHs __}gf_y::__ Haut niveau navigable
HKHH&Q}‘&H&Q BRCOT 2 cY4o- ) Hautenr minima dlune

—— —

XOOHOTO npOneTa mMocTa passe navigable'

C.max. e.c.h. . Cote maximum d'exfloita-
tion d*une centrale hydrauvlii~
que

Maxc.3.0.r, -MaKcuMansHas IKCNAY3TaguoH~
MR QTMETKI .ruapCYana

e - | | 241
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CXEMATHYECKOE NPEACTABNEHHE CABAPUTOR

MunumansHan rnybvra Ha yuacTrax o ceobofgHem TeueHueM,
8 AM

Annexe \N° B/a
PRESENTATION SCHEMATIQUE DES GABARITS

Profondeur minima sur les sections 3 courant libre,
en dm

L2787 220 by | 265
b 19,5
73
MuuumansHan rayOuHa Ha NOANOPHMX YUACTKAX, Profondeur minima sur les sections de retenue,
B A4M en dm
[ a27 b28 35
73
MUHKMANBLHAA WHMPWHA Ha YYaCTKax GO CBOBOAHLM TeueHueM, Largeur minima sur les sections & courant libre,
B M en m
__rlsd
C 100 60
e 120 al180 b100 e 150
d 70
|E 120’
|
1
MUHMUMENLHAA WHPHMHA HA nognopﬂux yHacTrax, Largeur minima sur les sections de retenue,
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“ ai00 —_— =
o b= 0
= I"S E ':,:J.P
0o X g S5 % ‘" oee
thag & G EN 2 VI
at g o o v a T
»a ke -t o 4 n L)
N W0 NN e} o .y
N R A e Lt T - LO LUt~
IS B PR R g 8 S-a.n0
o O - Lowna mMOOs +~ O NS 0L -~ O
SReFENE S TA8D D5 LERIS
NN o 3, Y a8 TP w—~ LEw o
-»
- 1 | ) : | T I} | ,
™ 2000 1500 1000 500 km 0

s @ T A

Farme




243

un{ g 00% 0001
L N h omm_ abom WX
=N _ i ol T T ™
PR D@ mxR PN TN NE
DX FCowm OV o0 N e o~
3 DI Om N X o NI~ x
z Iconw —3 = o AW Tt o
TRl e BEL pr_ X
' - ' WmuC» mﬁw ﬂuw
W < r
o X¢ ol
W m ﬂ W X [ 1
o < o m e
o Ha =1 =
u I ] Ly ﬁ
-
1]
[N
7. g
054 3 . .
oool 006 005 P
0S¢ 0og 2
L]
u uz ‘anusyax W B
~2P _SUOY1038 S3ay JINS WMUTUTW 3INQANOD Fp uadey 'XEXLIBNA XHHAOUYOU oy RHEMAaNON dAulfed yrHAUEWUsMY
0sL 3
0001 005 P
008 _
0s¢ 00¢ >
W us ‘21qYT IUuRIN0D W B 'WoUHDKIY
F SUOTIIBS SIT IN§ WAWTULW 2INQINOD ap uokey HIIHT0908Y 0 xexntoend ey "HEUGNAN  dAutfed HIHAUTCHUHIY
m
r~

q/8 N axauuy

Q/f ~Hake



0wy 005 0001 0091 0002 N A
- _ i 1 I : : . 1 —
)
] —s N - — o oo NN
.« 5 pp A Se: W LRy
o = &1 WX NI 09 3 s 3
23 Mum o -y =1 T oty
& « 3 - 89 Fe e X
o wvim < Lab <3 B0 o
i ¢ E ¢ - T NI
. - o v €< %
v " & 2 8 H O ]
e B N ja ) m =
- e o ! "
= .~ m o
& ol o 4
A .5
i T T
_ S'y ] SENMANND ]
W Us ‘TEN8s me Inapuojoig W @ ‘810dou BH BHHGAL
HE he S
m up ‘a7TIN anzdaie] W 8 ' epHUOIMm BeHEILO|
o
01¢€ OLE 0£2 =
-092

w ud *37rINn Inanduo]
SISNYIY $9P PWTUTW SUOTSUSWE(

nilg o N PXIUUY

W 8 ‘pHKUY UeHEIUOY
{BCCOUM NUBWERC 2HHIUEWHHHY

944



1t
0wy mam 0001 0051 0002 W
T T { I i ]
oo ] T ) T
a9 N = D m XN PN
% 37T O W B ® couw B an FSOR
pog= gl VIR, o OO X wf 09 I ~=
3 - AR Foow 22 ® 00
- - - g
o @ 4 0 NI N 4w Baely
noo O o (X [« Y
N et 3] o] | _u....n
= " " Y o ! E5
[ 111 @ < L ~ Il-
I o b b He, m 4 .
o = W o g .
o m d =
o
(el
0t ¢'8 |-
6¢ h'9
W ua
‘anuajax ap BUOTIORE BOT ang 2IqIT Inainey W 8 ‘xexidend xmudoutou BH BLOOMY YeHEawo|
. _ . 79
576 01 V'3 _Ildut
8¢ 5

mw ua

‘21q71 JuRinOd ¥ suorivaes §97 ans 21qIT Inainey

~

, Woa
HOUHINIL WHHTOgOBI 03 wewidend en e10ong HEHE avoy

L}

0zl

v

W ud ‘d1e ua sjuog

Wwa
‘MLdoW amHRody

hgl 0G1

001

W us ‘31qI7 anadaeq

sjuod sap sarqeFyacu sassed S9p ewrurw s3taeqesn

P/8 N exauuy

L
‘ grdum HPHEBUOY

#OL30W 8OLl3vodu XIOHTOX AW A D MAMARGR. BIHIUBWMHMYY

P/§ N auvamound|)

245

MaxqUIY

WTSYTIY WD

80



¢ wy
L . 1,005 000 | 0951 0007 W
r
_ LR}
=1 — ol ORI NS
=S oo L SOV
88 °F 88 5¥
y v
5 78 3 A Lk
] ) Q.QO;.U_H‘
(4] [+.: ] ﬁ»A x
=4 ) oud_ :
= pig 1 b
(e e 3
=] = e,
[ 1o g
L]
[~
e
_ [~} W nb B
— xﬁ -
£ o PR A e s e e e e et e b st plm e — — — kg e — e A b bt e, o — — O m— — et e o —
0 \n

)
JANITF 9T JUPYAIAVII SUVYIYE SITQE2 SIP IIQTT INRINEY

2/8 N axauuy

ANnod
eadan xRHHaIMOOYeday ‘Burng xmHMAcoa eLOINE HEHEIWDY

/g H SuHIKOUW]Y

g1

246



82

TABLE DES MATIERES

INTRODUCTION ..ot r vt ie st st eneassssnannnns

' DESIGNATION DU CARACTERE DES SECTIONS TRAI-

TEES DANS LES PRESENTES RECOMMANDATIONS ET

TERMES EMPLOYES .. ...ttt resionnannas ‘e
2.1 - Désignation des sections ...... c et
2.2 - Termes employés ........ Cesmateaeenas

GABARITS DU CHENAL, DES OUVRAGES HYDROTECH-
NTQUES ET AUTRES SUR LE DANUBE....eceu.n...

GEnéralités ...ttt e
GABARITS DU CHENAL ....c.i.cvvesas cerareaven
401 - PrOandeur minima P P ]
4.2 - Largeur minima ....c....- Seeea i e es
4.3 - Rayen de ccurbure minimum (& l'axe du

chenal} ...... teessanas e teesevas
GABARITS DES ECLUSES ET EQUIPEMENTS....... .

5.1 ~ Dimensions minima des écluses .......
5.2 - Hauteur minimum des murs de guai dans
l'écluse 3 partir du niveau d'eau ma-
XIMUM @ cvievnannnsens b e eiaeenasenaaena

- Pente du mur de quai dans l'écluse ..

o
.
b Lt

et les tétes de l'écluse .....ec0.....
.5 - Bollards aménagés dans les écluses ..
6

dans les bajoyers des écluses .......
5.7 - Intensité de l'éclairage dans les

EClUSES t.vvi it cersi sttt e aan
5.8 - Installations auxiliaires des écluses

- Espace de sécurité entre les bdtiments

- Distance entre les échelles encastrées

Page

31

32

32
32

34
34

35

35
37

33

40
40

41
41

41
41

42

42
42

247




248

10.

GABARITS DES AVANT-PORTS ET EQUIPMENTS

6.1 - Rapport entre les dimensions des
écluses et des avant-ports ..... cenen
6.2 - Hauteur minimum des murs de quai dans
les avant~ports A partir du niveau
‘d'eau maximum ............. ceeereree
6.3 - Pente du mur de quai dans les avant-
POTES it it inicre e terrerarr e
6.4 - Distance entre les bollards dans les
avant-ports .....cverenrans ceveene
6.5 - Longueur minimum du mur rectiligne
de l'avant-port ....... tecestemmEn e
6.6 - Intensité de l'éclairage dans les
AVANE-POTES .oiisnnvecvenss tererevnon
6.7 - Té&léphone dans les avant-ports ......
6.8 - Gabarits minima du chenal aux abords
des avani-ports . ...iicvrerecrosn cvrans

GABARITS ET EQUIPEMENTS DES LIEUX DE STA-
TIONNEMENT POUR LES BATIMENTS QUI ATTENDENT
L'ECLUSAGE ....ui-vren.. te e iiaa s Cer e eaea

CUVRAGES DANS LES BASSINS DE RETENUE ......

GABARITS DES PASSES NAVIGABLES DES PONTS ..

gcl_Largeur libre 4w 8 A ko oae r e osa RN
9.2 - Hauteur libre ........ P ecetar s eease s

HAUTEUR LIBRE DES CABLES AERIENS TRAVERSANT
LE FLEUVE N L P I A e ] LRI A A

10.1 - Sur le secteur Xelheim-Regensburg ..
1.2 - Sur le secteur Regensburg-Brdila ...
16.3 - Sur le secteur Bradila-Sulina .......

AHNEXBS * e e e s a L I I R R R ] LIRS B L L R

annexe N°® 1 -

Cotes de l'étiage navigable et de régulari-
sation (ENR} des stations hydrométrigues
principales et des stations Thydrométriques
intermédiaires sur le Danube .......c0 000

Page
43

45
45
45
45

46
46

46

46
47

47

47
48

43

43
49
43

51

53

83




84

Annexe N° 2 - .

Cotes du haut-niveau navigable et du niveau
d'eau maximum d‘'aprés les principales sta-
tions hydrométriques situées sur le parcours
navigable du Danube de Regensburg & Sulina

Annexe N°® 3 -

{Profil transversal du 1it et profil trans-
versal du canal latéral)l (.iiiiciiciersces sera

Annexe N® 4 -

{Gabarits des passes navigables des ponts
et gabarits des €clusesS) ...-.ciecmcrecrean

Annexe N° §5 -

{Schémas des avant-ports) ...... Casoeeeaceasn

Annexe N° 6 -
{Schémas des avant-ports) ........... P

Annexe N° 7 -

{Hauteur libre des cd&bles aériens traversant

le fleuve} '-rcooo'oooloosoocoaoo'vaOQCQCQA‘

Annexe N° 8 (a; br Cy dfe) -
{Présentation schématique des gabarits) ....

Page

71
72

73
74

75

76

77-81

240




250




Annex No. 15

(Without appendices)

Commission du Danube
Cinquante-et-uniéme session
Rapport de Ia réunion d’experts pour les questions techniques, 7-15 décembre
1992
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CD/SES 5i/11

COMMISSION DU DANUBE (RE Tech. déc. 1992}

Cincuante-et-uniéne  session

RAPPORT
de Ia réunion d'experts pour les questions techniques

{7 - 15 décembre 1992)

La réunion d'expests pour les questions techninues (ci-aprés: “la réunion™
convoquée en vertu du point 12 du Plan de travail de la Commission du Danube
pour 1992:1993 a tenu ses séances du 7 au 13 décembre 1992

Ont participé aux travaux de la réunion des expernts de 'Auntriche , de [a
Bulgarie, de la Hengrie, de la Roumanie. de 12 Russie, de [z Tchécoslovaquie, de
I'Ukraine et de la Yougoslavie. Ont pris pant également aux ravaux de la réunion
le représentant de i2 Commission Economique pour IEurope de I'ONLU ains
qu'un expent du Ministére des Transpons de la République Fédérale & Allemagne
(Annexe 1).

De la part du Secrétariat de la Commission du Danube ont participé 1 la
réunion MM. Strasser, Balasoiv, Moralivski, Szathmary, Vorontzov, Naskovic.
Cibak. Pavlevic. Mme Svehlova, MM, Jivedinov, Manon.

™

\h




254

La réunion a ¢é1é ouverte par le Vice-Président de la Commission du
Dancbe. Monsieur Chmel. qui a souligné Vimponance que présentent pour la
navigation danubienne les questions examinées par la réunion zinsi que leur
intluence positive sur la garantie de ]a navigation sur tout le parcours de la liaison
Rhin-Main-Danube. Il a souhaité aux expens de grands succes dans leurs
travany.

Sur la proposition de Mme Cucu {Roumanie). soutenue par M. Kelle
(Tchécoslovaquie), M. Veressotski (Russie) a été élu président de la réunion.

Sur la proposition de M. Veressotski tRussie). M. Kelle (Tchécoslovaquie)
a été élu vice-président de la réunion.

La réunion a adopté ['ordre du jour suivant:

2} Examen des avis et des propositions des autorités compétentes des
pavs danubiens au sujet de l'amélioration des conditions de navigation
¢t du balisage du Danube.

b) Examen des avis des autorités compétentes des pavs danubiens au
sujet de la mise en vigueur du Cenificat de bateau unifié en voie

d'élaboration a la CEE de 'QXU.

¢} Examen des Informaticns du Secrétariar de la Commission du
Danube préparées sur la base des données recues des autorites
compétentes des pays danubiens sur les questions suivantes:

- Mise en vigueur des "Recommandations relatives a Ja formation
des conducteurs de bitiment et 2 la délivrance des brevets pour la
navigation internationale sur le Danube”;




gt

el

h?

- Mise en vigueur sur Jeurs secteurs de fleuve des nouvelles Régles
de  mavigation  basées  sur  les  nouvelles  "Disposiions
Fendamentales relarives 3 la Navigation sur le Danube” adoprées
par la Quarante-huitiéme session de la Commission du Danvbe:

Examen de la version rééluborde Jdu Guide des bueliers. Tome 11
dans le but de le perfectionner et de le rééditer.

Examen du projet de propositions des pavs danubiens et des
Administrations fluviales spéciales relatives 3 I'établissement du
projet de Plan des grands travaux pour Ia périnde 1991-2000. visant
Vobtention des gabarits du chenal. des ouvrages hvdrotechniques et
autres recommandés sur Je Danube.

Examen du projet préliminaire du "Rapport sur le régime des glaces
du Danube pour la périvde 1900-196C-1983". préparé par le

Secrétariat.

Examen des avis et propositions des autorités compétentes des pavs

danubiens sur le perfectionnement de "Annuaire statistique de la
Commission du Danube et du projer d' Annuaire statstique. Examiner
en méme temps que le projet de lannuaire les propositions des
expents de la Hongrie concernant la nouvelle nomenclature des
marchandises qui seront fournies jusqu'au 15 juillet 1992.

Examen des problémes actuels de la navigation internationale
danubienne i la suite de la mise en ceuvre de la construction de
Fouvrage hydrotechnique de Gabeikova.

Lors de Fexamen de FOrdre du jour et du Flan de dérculement de la

1| . |

réunion. les délégations d'experts de Ia Hongrie et de Ja Tchécoslovaguie ont
informé les participants 2 la réunion qu'elles présenteraient 2 l'examen de la
réunion des informations sur le point h). en russe et en frangais.




256

En méme temps la délégation d'expents de la Tchécoslovaquie a informé
la réunion que le 12 décembre 1992 la panie ichécoslovaque organisait pour les
panicipants de la réunion un vovage 3 Gab&ikovo afin de visiter les installations
hvdratechniques et de navigation du complexe.

ad zoint al de [Ordre du jour 12 réuruon a examing les informaticns
egues des autorités compétentes de la Bulgarie, de | ie. de la Tchéco-
FEYUSS G aUlonilés competenies Jde la Bulgarnie, de [a Roumanie. de la Tehéco
devzquie. de 'Ukraine <t de la Yougoslavie. en conformité avec le paint 4 du
Plan de travail pour 1992:1993 concernant les conditions de navigation et du
balisage sur le Danube ainsi que les mesures prises en vue de leur amélicration.

Les expents de I'Autriche ont présenté a la réunion une information
concernant leur secteur.

La réunion a pris note du fait que les autorités compétentes de tous les
pavs danubiens ont pris les mesures approprides en vue de I'amélioration des
conditions de Ia navigation et a relevé en méme temps les difficultés tovjours
croissantes dans la garantie de la navigation en toute sécurité. allant jusqu'a
Finterruption totale de [2 navigation sur une série de secteurs du Danube.

La réunion 4 noté que ces derniéres années sur les secteurs non éclusés du
Danube. surtout dans des conditions de basses-eaux dues 2 la sécheresse. les
gabarits effectifs du chenal ne répondaient pas pendant 100 2 200 jours par an 2
ceuN exigés par les "Recommandations relatives 2 I'érablissement des gabarits du
chenal. des ouvrages hvdratechniques et autres sur le Danube” de la Commission
du Danube surout en ce qui concerne les profondeurs.

Pendant la période de bas niveaux sur une série de seuils (v compris dans
le secteur Bratislava - Nagymaros) les profondeurs minima étaient jusqua 13 -
14dm.



[H]

Lu réenien attire lattention de la Commission du Danube sur le fait yue
sute 2 Pouvenure du canal Main - Danube les profendeunrs insuffisantes sur le
Diarehe limaterent la navigation sur 1out le parcours de la haison Rhin - Main -

Darcbe.

La réunicn prie avec insistance la Cinquante-el-uniéme session de
jecommuander aux autorités compétentes des pavs danubiens de prendre Jes
miesures nécessaires en vue d' une amélioration des conditions de la navigation sur
le Danube en conformité avec l'anicle 3 de la Convention relative au régime de
la ravization sur le Danube (Belgrade. 1948) et avec les "Recommandations
relatives a |'établissement des gabarits du chenal. des ouvrages hydretechniques
et astves sur le Danube” adoptées par Ja Commission du Danube.

Dans le cas contraire. en raison des profondeurs insuffisantes. sous peu le
rafic fluvial ne saura faire concurrence aux autres modes de transport.

La réunion prie les autorités compérentes des pavs danubiens d'examiner
et dadopter si possible les propositions concrétes qui ont &1é faites en vue de
Pamélioration des conditions de navigation et du balisage sur les différents
secteurs et dinformer la Commission du Danube des résultats chiénus.

Lors de l'examen de ce point. les experts de la Tchécoslovaquie ont
infcrmé 13 réunion que sur le secteur éclusé entre Bratislava et Palkovi¢ovo. suite
3 lachévement de la construction de l'ouvrage hvdrotechnigue de Gabtikovo.
les conditions de navigation se sont améliorées. les gabarits recommandés par la
Commission du Danube pour les secteurs éclusés érant atteints.

Dars ce contexte, les experts de la Hongrie ont attiré attention sur l2
pastie de 'Information transmise par eux ad point h) de I'Ordre du jour de la
réunicn d'expernts el concernant cetle question.

La réunion a considéré utile de garder 2 'avenir aussi certe question 2
Yordre du jour de la réunion d'experts pour les questions techniques.
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ad point b) de ['Ordre du jour la réunion a examiné les avis des
autorités compétentes des pavs danubiens concernant la question de la mise ¢n
viguewr sur le Danube du Centificat de bateau vnifié élaboré 2 la CEE de 'ONU
par le Groupe de travail principal des transpons par voie navigable de |2 CEE de
FOXNU en méme temps que ta Résalotion N 33 du 10 novembre 1992 a ce sujer.

La réunicn a relevé que le Centificat de butean de la CEE de IONU
towrnit des informations plus complétes concernant le batiment. correspond
dans une mesure importante au Centificat de visite wilisé sur Ie Rhin et contient
¢n méme temps les données principales présemées par FArestation de bord
actuellement en vigueur sur le Danube.

La réunion recommande 2 la Cinquante-ct-uniéme session de la
Commission du Danube d'adopter pour les batiments naviguant sur le Danube la
nouvelle forme de Centificat de bateau élaborée par la CEE de I'ONU {Annexe 2)
a la place de FAnestation de bord en vigueur zctuellement sur le Danvbe et
adoptée en 1961 par Décision de la Dix-neuvitme session de la Commission du

Danube (doc. CD/SES 19,317,

En méme temps, la réunion considére uule gue.le Secrétariat de la
Commission du Danube poursuive ses contacts avec la Conwnission Centrale
pour la Navigation du Rhin et dans le cadre de l2 CEE QXU afin de trouver les
voies pour une reconnaissance réciproque des Centificats de batesu délivrés aux
batiments sur le Danube et sur fe Rhin.

La réunion recommande, en cas de l'accord de la Cinquante-et-uniéme
session de la Commission du Danube. de pracéder 2 des pourparlers entre les
Secréariars de la Commission du Danube et de la Commission Centrale pour 1a
Navigation du Rhin en vue de l'examen de la question susmentionnée en réunion
Jexpents commune.

Dans le contexte de I'examen de ce point de ['Ordre du jour. 12 réunion 2
exprimé sa satisfaction du fait qu'en préparant cette question en vue de son
examen par la réunion, le Secrétariat ait envové aux pavs membres de la
Commission du Danube une grande quantité de documents de référence traitant




Jes prescriptions en vigueur dans e doemaine de la navigation sur le Rhin et sur
Jautres voies navigables cuest-européennes ainsi que les modeles de divers

CEFTHCAlE.

Lors de I'examen de ce point e représentant du Secrétariat de {a CEE de
FONU 2 présenté une information sur les travaux accemplis par la CEE de
FOXNU en voe de T'unification future. au nivean paneurcpéen. des exigences 3
J'é¢gard des batiments de navigation intéricure.

ad point ¢) de [Ordre du jour la réunion a2 examiné les informations
préparées sur la base des données fournies par les auvtorités compérentes des
pavs danubiens et concernant

- la mise en viguevr des "Recommandations relatives  la formation des
conductenrs de bitiment et 3 la délivrance des brevers pour la
navigation internationale sur le Danube™;

- la mise en vigueur sur leurs secteurs de fleuve des nouvelles Régles
de navigation basées sur les nouvelles "Dispositions fendamentales
relatives i fa Navigation sur le Danube”™ adoptées par la Quarante-
huitieme session de la Commission du Danube.

La réunion a pris note des informations préparées par le Secrétariat de a
Commission du Danube et a considéré nécessaire de poursuivre le travail
concernant <e point.

Compte tenu du fait que la Résoclution N° 31 concernamt les
"Recommandations sur les prescriptions minimales relatives i la delivrance des
certificats de conducteur de bateau de navigation intérieure en vue de la
recormaissance réciproque dans le wrafic imternational” a été adopiée e
10 novembre 1992 au sein de la CEE OXNU. les expens onr estimé vtile de
préveir dans le Plan de travail de la Commission pour 1993.1994 un paint
concernant la mise en vigueur sur le Danube des dispositions de cette Résolution
ainsi que des Recommandations v annexées.
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Avant en vue la Décision de Ja Cinquantiéme session de la Commiissicn du
Daricbe. la réunion estime également opportun de recueillir de la pan des
suterités compétentes des pavs danubiens jusquau 1¢7 mars 1993 des
informations relatives aux conditions sous lesquelles elles reconnaissent les
brevers de canducieur de bateau des pavs non danuhiens.

Il est nécessaire de faire examiner les informations reques par le graupe
de traval pour les questions techniques de Iz Cinguante-ct-uniéme session et
d'élaborer une approche unitaire de ce probléme.

Lors de Fexamen de la question de la mise en vigueur de la nouvelle
rédaction des DFND, les experts ont considéré qu'il serait utile d'examiner
¢galement i la prochaine réunion d'expents pour les questions techniques les
différences existant entre les dispositions des anicles des DEND et du RENR. en
premier lieu en ce qui concerne la signalisation des batiments ¢t de la vaie
navigable.

La réunion a constaté que les payvs ont adopté, sur la base des nouvelles
Dispositions Fondamemtales relatives 3 la Navigation sur le Danuvbe. les
nouveauy réglements de navigation sur leurs secteurs de fleuve qui ont été mis
en vigueur au débur de 1992

Les experts ont considéré également nécessaire de confier au Secrétariat
la tiche de poursuivre les contacrs avec le Secrétariat de Ja CCNR au sujet de la
reconnaissance mutuelle des attestations délivrées aux conducreurs de batimenis
et d'en informer les pavs membres de la Commission.

ad point d) de I'Ordre du jous la réunion 2 examiné le projet préparé
par le Secrétariat de [a variante réélaborée du Guide des bateliers. tame 1.

En conformité avec la décision de la Cinquantiéme session. il était prévy
de perfectionner le Guide et de le rééditer 2 ['avenir. £1ant donné que son tirage
est 2 T heure actuclle iatalement épuise.



P

Le grand wravail elfectué par le Secrétariat en vue de la préparation Ju
prodzt de Guide a €1é souligné,

La version révisée du Guide est préparée sur la base du schéma de
ancienne &dition et selon ce schéma. en tenant compte des précisions et des
complétements regus des autorités compétentes de la Bulgarie. de la Roumarie.
de la Tchécoslovaquie et de Flkraine.

Ont été également utilisées dans le Guide les données nécessaires
extraites du Routier dv Danube, édition 1989. des nouvelles Carntes de pilotage
du Danube ainsi que de I'Album des penits. qui est prét pour 'édition.

La réunicn a procédé 3 une discussion de caractére général sur le proje
du Guide. au cowrs de laquelle il a £t& noté que le Guide ne reflétair pas dans une
mesure suffisante les changements qui se sont produits sur le Danube. étamt
donné gue les pavs n'ont pas tous communiqud les données relatives 2 Ia
situation des conditions de navigation. Dans ce conrexte. de [avis de route une
série d'experts. le travail sur le Guide doit étre poursuivi.

Les expens de Iz Yougoslavie ont relevé de ce fait que de leur avis la
publication d'un tel Guide dans le cadre de a Commission du Danube n'est pas
cbligatcire. étant donné que pratiquement i contient seulement les matériaux du
Routier du Danube et d'une série d'autres documents 3 caractére juridique déja
Edités.

Toutefois, tenant compte des décisions déja prises par les sessions de la
ommission du Danube, la réunion a considéré que le travail sur le Guide devait
tre poursuivi et prie Jes autorités compétentes des pavs danubiens d'envover au
ecrétariat jusqu'au 30 juin 1993 leurs propositions i ce sujer.

h

oy T

Lz réunion recommande 1 la Cingquarte-et-uniéme session de la
Commission de prévoir dans le Plan de travail de la Commission du Danube pour
1993 1994 'examen supplémentaire 1 {a prochaine réunion d'expens pour les
questions techniques du projet de Guida précisé et complété par les documents
nouvellement recus de la part des pave
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Dans ce contexte. il a é1é relevé quil est indispensable de présenter ¢n
1ant guannexes au Guide les nouveaux textes des Recemmandations relatives
aux surverdlances douanmigre. sanitaire. vétérinaire et phvtosanitaire sur je Danube
ainsi que Jes Régles de [a survedllance fluviale sur le Danube.

ad point et de I'Ordre du jour la réunion a examiné 1Information
préparée par le Secrétariat de 12 Commission du Danube sur les propositions des
pavs  danubiens et des Administrations fluviales spéciales relatives 2
I'érablissement du projet de Plan des grands travaux pour la période 1991-2000C.
visant obrention des gabarits du chenal. des cuvrages hvdratechniques et autres
rececmmandés sur le Danube.

Au cours de leurs travaux les experts ont formulé une série d’'observations
et de propositions essentielles concermant la forme et le contenu de
'Information. La réunion a chargé le Secrétariat de la Commission du Danube de
tenir compie des observations énoncées et d'inclure les propositions regues dans
e projer définitif du Plan des grands travaux pour 1991-2000 lors de sen
¢laborapion. Le Secrétariat s'est engagé 2 effectuer les medifications proposées
par les experts. autant en ce qui concerne la forme que le contenu.

Pendant les discussions, plusieurs délégations d'expents {Yougoslavie.
Tchécoslovaquie) ont relevé que la longue expérience quiont acquise feurs pavs
dans l'exécution des travaux de régularisation sur le Danube a conduit 2 la
constatation que sur les secteurs non éclusés du Danube i est impossible
d'obrenir les gabarits de chenal recommandés par la Commission du Danube
{profendeur 23 dm et largeur 180 m auprés de 'ENR) er que des profondeurs de
15- 20 dim sont garanties avec peine.

En méme temps. sur les secteurs éclusés il est possible de garanrir des
profondeurs de 35 dm méme lors de bas niveaux de retenue. ce qui était
d'ailleurs prévu par le Plan des grands travaux pour 1981-1990 déja adapté.



La delézanond'expens de la Hongrie a déclaré qu'en ce qui concerne fes
princpaux ravaux jusqu'd an 2000 elle ne pourra communiquer Jes données v
afferentes quiaprés la révision des recommandations périmées de la Commission
du [Danube relatives aux gabarits du chenal sur la base de la nouvelle
classification des voies mavigables adepiée au sein de la CEE de IONU. «t
JuaprEs avesr convenu aved le Gouvernement tchécaslovague sur l'éventail des
Juesticns découlant de la construction du complexe hvdraulique de Gabeikove.

La réunion a relevé que la sausfaction des exigences des
Recommandations en vigueur relatives a l'établissement des gabarits du chenal.
des cuvrages hydrotechniques et autres sur le Danube. constitue la garantie pour
que les conditions nécessaires i [a navigation soient assurées.

Lz réunion estime uule de prier la Cinquante-et-unieéme session de la
Commission du Danube de préveir pour le 1¢f juillet 1993 le délai de
Vachevement du recueil des propositions et des compléments des pavs danubiens
pour Uérablissement définitif du projer de Plan des grands travaux pour 1991-
2000,

La réunion prie la Cinquante-et-uniéme session de la Commission du
Danube de confier au Secrétariat la tache de préparer le projet définitif du Plan
des grands travaux pour la période 1991-2000 et de le soumettre 2 l'examen
défiritif de la réunion d'expents pour les questions techniques en décembre
1993 en conformité avec un point pertinent prévu dans le Plan de travail de la
Cemmissien du Danube pour la période avril 1993 jusqu'z la Cinquante-
deunieme session de la Commission du Danube.

Dzns le contexte de la déclaration faite par la délégation hongroise
concernant le point e), la délégation tchécoslovaque a relevé ce qui suit:

"3. Dans la déclaration n'est pas indiqué le secrevr du Danube thongreis
o 1chécoslovaco-hongrois) auquel se rappontent les données refatives au proiet
de Flan des grands rravaus.
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2. A lissue de examen de cette question fa réunion d'experts pour les
questions techniques tenue en 1991, n'a pas estimé nécessaire de réviser les
Recommandations de la Commission du Danube relatves aux gabarits du chenal
qui satisfont les exigences actuelles de la navigaticn. La délégation honaroise n'a
pas pu également argumenter sa proposition quant 2 la nécessité de madifier ces
Reconunandations.

3. Les questions de la navigation, de la reconstruction des voies d'eau et de
I'exécution de travaux hvdrotechniques sur le secteur commun tchécoslovaco-
hengrois du Danube sont définies dans I'Accord intergouvernemental relatif a la
construction et 3 l'exploitation du Complexe d'ouvrages hydrotechniques de
Gabdikovo-Nagymaros de 1977 ainsi que dans 'Accerd sur Ja gestion des caux
sur les secteurs fromtaliers de 1976, A Theure actuelle. les conditions de la
navigation sur Je secteur Bratislava-Palkovicovo sont résolues au moven de la
construction de la centrale hvdraulique de Gabtikovo. mais elles restent
complexes et non résolues sur le secteur Patkovicovo - confluent de [Ipel’.

Suite au refus de la Hongrie de construre Ja centrale hvdraulique de
Nagvmaros. les conditions sur ce secteur 2 courant libre du fleuve sont restées
tres défavarables. arec des senils limitatifs.”

La délégation hongroise 2 communiqué qu'en ce qui concerne la décla-
ration de la délégation de la Tchécoslovaquie. 1a Hongrie communiquera sa
position au sujer des questions exposées par une lenire adressée aux Repré-
sentants des pavs membres de la Commission du Danube.

ad point f) de 1'Ordre du jour la réunion a examiné le projet
préliminaire du Rappont sur le régime des glaces du Danube pour la période
1900-1960-1985.

Suite 2 un échange de vues et 3 un examen minuticux. article par anicle.
la réunion a considéré opportun que le Secrétariat de la Commission du Danube
intiocuise  les  précisions et complétements nécessaires dans le  projet
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prelimingire. en conformité avec les chservations et propositions laites par les
expens. afin de préparer son édition en 1993

La révnicn recommande 3 la Cinguante-et-uniéme session de la
Commussion du Danube de préveair dans le Plan de wravail poor 1993 1994 un
Pl appropri,

ad point g) de I'Ordre du jorr la réunion 2 eu 2 examiner le projer de
Schéma de ["Annuaire statistique de la Commission du Danube. 12 comparaison
de I'Annuaire statistique de la Commission du Danube et du Rappont annvel de la
Commission Centrale pour la Navigation du Rhin. ainsi que la propesition des
auterités compétentes hongroises relatives a Ja ncuvelle nomenclature des
miarchandises.

Avant en vue le délai rés court accordé pour l'étude détaillée de ces
documents, la réunion d'expents a considéré utile de poursuivre 'examen de la
question donnée en 1993,

Dans ce but, I2 réunion considére wile que le Secrétariat de la
Commission du Danube prépare un nouveau projet récapitulatif du Schéma de
I'Anruaire statistique. compte tenu des observations des pavs danubiens au sujer
de la nouvelle nomenclature des marchandises et de la comparaison des
documents statistiques de 12 Commission du Danube er de la Commission
Cerarale pour Ja Navigation du Rhin. amnsi que des éventuelles nouvelles
prepositions des  pavs danubiens qui seront présentées au  Secrétariat jusquau
1¢7 juiller 1993.

Afin d’'augmenter l'efficacité de ce travail il a é1¢ proposé de prévoir 2 ce
sujet des consuliations avec la CCNR et la CEE de FONU et que I'examen par
chapitres du projet de Schéma soit effectué dans le cadre d'une réunion spéciale
dexperts.
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Duans ce sens. la réunion recommande 1 la Cinquante-ci-unieme session
Je la Comnussien du Danube de préveir dans le Plan de travail peur 19931994
i POt 3 ¢e sujet.

ad point h) de 1Ordre du jour 1a réunion a examiné. en conformité
avec la décision de la Quatriéme session extracrdinaire de Ja Commission du
Danube. la question: "Examen des problémes actuels de la navigation
internationale danubienne 2 la suite de 13 mise en ceuvre de 1a construction de
I'ouvrage hrdrotechnique de Gabdtkeno™.

L'examen du peint dJonné 3 eu lieu sur la base des informations écrites de
la Hongie et de la Tchécoslovaquie et des informations supplémentaires
fournies de vive voeix au sujet des rencontres trilatérales (Hongrie.
Tchécoslovaquie. Commissicn des Communawtés Européennes). La réunion 2
remercié la partie rchécoslovagque d'avoir organisé pour les participants de la
réunion une visite du complexe hvdrotechnique de Gabé&ikovo, le 12 décembre

1992.

A lissue de l'examen des informations autant orales qu'écrites de la

Hongrie et de la Tchécoslovaquie et ayant écouté les interventions des experts

es pavs. la réunion d'experts en a pris note et a considéré utile de faire figurer
les informaticns écrites en tant qu'annexes au rapport (Annexes 3 et 4).

Les expens ont relevé en méme temps quaprés I'achévement par la
partie tchécoslovaque du complexe hydrotechnique de Gabdikovo. les gabarits
du chenal sur le secteur du Danube de Bratislava i Palkovidovo répondront aux
"Recommandations de 2 Commission du Danvbe relatives 1 Fétablissement des
gabarits du chenal. des cuvrages hvdrotechniques et avtres sur le Danube” en
vigueur.

Selon la communication de la délégation de la Tchécaslovaquie. sur le
secteur de Bratislava i1 Palkovitovo la profondeur de 23 dm est assurée
actuellement auprés d'une cote de 129 m au-dessus du niveau de la mer. ainsi
que les autres gabarits de chenal requis pour les secteurs éclusés. Apres




Vebiention de Ja cote projetée de 131.10 m au-dessus du niveau de la mer duns te
biet ament de la centrale hvdraulique de Gabdikovo. la profondeur de 4.3 msera
assurée 3 pantir gu printemps 1993,

Lz réunion a prié la pantie 1chécosiovaque de {fournir an Secrétariat de la
Ceommmissicss du Danube. st possible dans les plus brefs délais. une informaricn ser
fa maniére prejetée pour lexploitation. du point de vue de Iz navigation. des
cuvrages hvdrotechniques de Gabceikovo.

La réunion a ‘pris note de la déclaration de la délégation de la
Tchécoslavaquie informant que la documentation canographique de ce secteur
est actuellement en voie de préparation et sera remise au Secrétariat de |a
Commission du Danube aux fins de Védition de la Cante de piletage en 1993

En méme temps, la réunion 2 estimé désirable que la Commission du
Danube attire I'attention des panties intéressées sur le fait qu'en établissant le
régime dexploitation du débit d'eau il faut assurer des conditions de sécurité
normales pour la navigation.

Dans ce contexte, la réunion prie la Cinquante-et-uniéme session de la
Commission du Danube de prévoir dans le Plan de travail de la Commission du
Darube un point concernant la nécessité de l'observation du régime de
fencrionnement du complexe jusqu’au moment oli toutes les questions liées a la
mise en exploitation des cuvrages de Gabéikovo seront pleinement concertées.

En ce qui concerne |z question de la répanition du debit d'eau et du
régime de fonctionnement du complexe douvrages hvdrotechniques de
Gabéikevo. [z déléaation tchécoslovaque 1 déclaré ce qui suit:

"Lors de |2 rencontre tilatérale des délégations de la RFTchS. de la RH =t
de la CCE qui a eu licu le 27 novembre 1992 2 Bruxelles. la Tchécoslovaquie et
la Hongrie sont convenues que jusqu'a la décision de la Cour internaticnale. elles
se guideront du régime temporaire sur le Danube. en conformité avec le procés-
verbal de I'Accord de Londres du 28 octobre 1992 et le rappont du groupe de
spécialisies. Pour cette raison. la délégation tchécoslovaque a prié la réunion
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Jexpens de ne pas prendre. au sein de la Commission du Darube. des décisions
qui powrraient empécher le travail de la commission trilatérale. En outre. Ja
delégation a relevé que les questions de la répanition du débit d'eau ainsi que
I'examen du rézime de fonctionnement de Fouvrage hvdretechnique dans sen
miégralité ne relevaient pas de la compétence de la Cammission du Danube.

Les spécialistes qui s'occupent de la répartition du débu deau entre le
vieux lit du Danube. ses bras. et le nouveau canal navigable. som les spécialistes
en éccfogie. en hvdro-énergétique. en gestion des eaux et d'autres spécialistes.
Du poirt de vue de Is création de conditions faverables pour la navization. ce qui
constitue la direction principale de ['activité de la Commission du Danube. il faut
refever que sur le secteur Bratislava-Palkovi¢ovo une voie navigable commade et
3 grandes profondeurs a été créée. Pendant la réunion. aucune délégation n'a
proposé d'observations concrétes au sujet des défauts de la nouvelle voie d'eau et
n'a pas non plus formulé de réclamations quant au fonctionnement de la centrale
hydraulique de Gablikove. Au contraire, certaines délégations ont relevé que sur
le secteur en question et a 'écluse de Gabéikovo ont é1é créses des conditions de
navigation qui sont meilleures que sur cemains auires secteurs éclusés du
Danube. Pour cetre raison. la délégation tchécoslovaque ne voit le moindre motif
peur que la Commission du Danube examine le rézime de fanctionnement de la
centrale hvdravlique. Au contraire. elle réaffirme son intention de coopérer
érroitement dans toutes les questions avant trait 3 la navigation. dans le but de
créer des conditions favorables pour son développement”.

La réunion a pris note de ['information des experts hongrois quant a l'avis
de la panie hongroise d'assurer. en coopération avec la Tchécoslovaquie, la
navigation des batiments avec un tirant d'eau de 2,5 m sur le secteur en aval de
Palkoviteve sans ¥ créer de retenue mais par l'exécution de travaux de
rézularisanon.

La réunion 2 pris note de la déclaration de la délégation d'expens
tchécoslovaques au suiet de la communication de la délégation hongroise
coencernamt le fait que la Tchécoslovaquie est préte & collaborer au sujer des
questions visant 3 I'amélioration des conditions de {2 navigation sur le secteur
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Palkevidovo-Nagymaros. si le but de ces ravaux est d'obtenir des gabariis de
chena] conformes aux Recommandations de la Commission du Danube.

Tenant compie des autres propesitions des expens hongreds e
tehéeasiovaques. présentées dans leurs informations €crites CAnnexes 3 et 42 Ia
rewmcn recoenmande 2 la Cinquante-et-unieme session d'érudier ha possibulaé de
taire inclure des points pertinents dans e Plan de ravail de la Commissicn du

Danube pour 19931994

La réunion considére opponun que la Hongrie et la Tchécoslovaquie
informent la Commission du Danube des résultats des rravaux de recherches
etfectués par Jes établissements de recherche scientifique de ces pavs en maticre
de travaux hvdrotechniques, dans le but d'obtenir les gabarits du chenal. des
cuvrages hvdrotechniques et autres recommandés par la Commission du Danuhe
pour le sectevr en aval de Palkovidove.

La réunion 2 considéré utile que les expents de la Hongie et de la
Tchécoslovaquie poursuivent la collaboration dans le but d'obtenir 2 12 question
examinée une solution qui soit acceprable pour les Jeux parties.

La réunion d'experns adresse aux panties tchécoslevaque et hongraise la
priere dinformer la Conunission du Danube de tous les pas gu'elles
ertreprendront dans le futur en vue de la sclution de ce prebléme.

L'expert du Ministére des Transponts de la RFA 2 communiqué qu'il
participait 1 la présente réunion en tant qu'cbservateur.

La réunion dexpens soumet le présent Rappont 3 Pexamen de la
Cinquante-er-unieme session de [a Commussien du Danube.
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the power stations and in the varying
sircumstances of the distributers, which would
normnally lead to financial differentiation amang the
Jnits. These differences are taken into account in
the preparation of an annual business plan and
nternal transfers are agreed to compensate
distribution companies for differences in revenue
-esulling from differences in customer mix. If a
sompany reduces its operating costs below those
preseen in the business plan, it keeps the extra
aofit. "From this surplus the company can raise
3alaries, make social investments {such as
-ecreatiognal facilities} and sometimes make
Jroductive investrnent, The improved performance
s taken into account in setting the next year's
ausingss plan. The outcome of each annual
Jegotiation determines what remains with the

Electricity Supply

The structure of fuel inputs to the MVMT systemn
since 1855 is summarised in Table 27. The main
trends are clearly visible. Brown coal and {ignite
predominated in the 1850s and ‘80s. An
important penetration of fuel oil and natural gas
occurred in the *70s. Nuclear energy entered the
system in the early ‘80s and 1o some extent has
displaced all fuels, but especially fuel oil.

The generating plants of MYMT reflect this pattern
of fuel use in their age {and therefore size} and
geographical location. Plants buming brown coal,
generally rather small and old, are located near
the coal mines. They were mostly commissioned
in the 1950s and early '60s but some date back

zompany and what passes to MVMT and the state. to the “40s.

fable 27
Structure of Fuel Inputs to the MVMT System, 1955-19390 (PJ}
Lignite Brown Hard Coal Fuel  Natural Nuclear Total Crg‘:;

Caal By-products Qil Gas GWh
1958 19.3 47.8 41 1.6 Q.0 0.0 728 469
1965 22.0 92.2 13.6 196 87 00 1861 10410
1975 41.8 91.0 19.3 639 52.5 00 2685 20807
1985 46.5 75.4 14.8 58.8 850 727 354.2 317111
1986 445 776 18.7 530.8 92.1 802 3729 32400
1987 45.8 79.2 183 484 77.8 1195 3890 33836
1988 36.9 79.3 17.5 26.3 74.8 147.3 3821 33735
1989 358 75.3 16.7 20.4 82.0 1510 3812 33042
1990 355 728 16.1 186 738 148.4 3652 32091
As a proportion of the total {%)]
1955 285 85.7 586 22 00 0.0
1965 14.1 58.1 87 125 58 00
1975 156 334 7.2 238 186 0.0
1885 133 213 42 168 240 208
1886 118 208 80 160 247 215
1887 11.8 204 47 124 260 302
1988 a7 208 45 69 19.6 385
1988 94 19.8 } 4.4 54 215 39.6
1990 a7 199 44 51 20.2 406
Source: MVMT.
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Annex 17

Declaration of 16 May 1992 of the Government of the Republic of Hungary on the
Termination of the Treaty concluded between the People's Republic of Hungary and the
Sgcialist Republic of Czechoslovakia an the Construction and Joint Operation of the
Gabé&ikovo-Nagymaros Barrage System, signed in Budapest on 16 September 1977
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DECLARATION

of the Government of the Republic of Hungary
on the Termination of the Treaty
Concluded Between the People’s Republic of Hungary
and the Socialist Republic of Czechoslovakia
on the Construction and Joint Operation
of the Gabcikove-Nagymaros Barrage System,
Signed in Budapest on 16 September 1977

Handed over, accompanying a note verbal, 1o the Embassy of the
- Czech and Slovak Federal Republic in Budapest on the 19¢h May 1952,
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DECLARATION

of the Government of the Republic of Hungary
"-on the Termination cf the Treaty
Concluded Between the People’s Republic of Hungary
and the Socialist Republic of Czechoslovakia
on the Construction and Joint Operation
of the Gabcikovo-Nagymaros Barrage System,
Signed in Budapest on 16 September 1977

The Government of the Republic 6f Hungary, according to the resolution
of the Hungarian Pzrliament of 24 March 1992 and taking into account the rules
of international law, terminates the Treaty Between the People’s Republic of
Hungary and the Socialist Republic of Czechoslovakia on the Construction and
Joint Operation of the Gabcikovo-Nagymaros Barrage System, signed in
Budapest on 16 September 1977, modifizd by the Protocol signed in Prague on
13 October 1983, including all related agreements specified in its Annex, 2s from
23 May 1952,

The Government of the Republic of Hungary has been compelled to doing
so for the following main reasons:

~ Hungary cannot accept

— that the population of the region suffers from the consequences of
the functioning of a barrage system planned without professional and

public control,

— that irreversible damage afflicts the ecological and environmental
resources of the region, first of all the presently available and potential
drinking water reserves of millions of people,

— that degradation and, in certain cases, extinction threaten the
‘vegetation and fauna of the region,

— that serfous damage afflicts unique landscapes,




- that imminent catastrophe threatens the population due to barrzges
and dykes of insufficient stability as a consequence of shortcomings

of research and planning.

- The Government of the Republic of Hungary cannot zccept the fact that
the Government of the Czech and Slovak Federal Republic continues tha
construction of the so-called provisional solution, thus causing practicelly
as serious a danger as it would happen by the realization of the ornginal
plans of the Gzbcikovo power station. With this behaviour, the Czzch and
Slovak Party has made it impossible - despite the efforts mads on the
Hunganar side - that a trilateral special commitiee, including the
representatives of the Europsan Communities, begin its work.

- In the opinion of the Hungarian Party the so-called provisional solution
infringes numerous International agreements and does violate the
terntorial integrity of the Henganizan State by diverting the natural course
of the Danube.
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ANTECEDENTS OF THE TERMINATION OF THE TREATY ‘

Antecedents of the Conclusion of the Treaty

1. In Aprl 1963, government committees of the Peoples’s Republic of
Hungary and the Socialist Republic of Czechoslovakia agreed to draw up a joint
investment programme in order to realize the Gabcikovo-Nagymaros Barrage
System. The final scheme of the project was finished in 1973. It was accepted
by the Government of the Socialist Republic of Czechosiovakia in January 1974
and by the Government of the People’s Republic of Hungary in February 1974.
Permission to preparatory work of the project was granted at the same time.
First a so-called Joint Agreed Plan was drafted which becams an inter--
governmental agreement on § May 1976.

According to the Joint Agreed Plan, the goal of the construction of the
Gabcikovo-Nagymaros Barrage Systern was the complex utilisztion of ths
Danube

- Tor the production of electnic power,

- for International inland navigation,

- for the management of water supplies,

- for thHe economic development of neighbourning regions.

The Joint Agreed Plan admitted that the maximum energy production of
the Gabcikovo-Nagymaros Barrage System could supply only a small part of the
demand ia both countries but stated that as a power station in a peak-load
operational mode could play an important role.

Since it had been known for 2 long time that the cperation of such a type
of hydroelectric power plants on lowlands involves serious ecological conse-
quences, the Joint Agreed Plan laid down the necessity of complex investigations
on the environmental effects of the system. According to the inter-governmental
agreement that put the Joint Agreed Plan into force, the Czechoslovak State
became the responsible Party for this task.



Signing and Modification of the Treaty

2. The pnme ministers of the People’s Republic of Hungary and the
Socialist Republic of Czechosiovakia signed the Treaty on the Construction znd
Operation of the Gabcikovo-Nagymaros Barrage System in Budapest, on 16
September 1977.. The exchange of ratifications took place in Prague on 30 June
1978. At the same time, the two Parties concluded an Agreement on thair
mutual assistance during the construction of the Gabcikovo-Nagymaros Barrage
System. This Agresment provided particulars on the time schedule of the
construction, work assumad on each side and quotas of the electric power to be
produced until 1989. The contracting Parties engaged themselves-to put tha
- power generators into operation between 1986 and 1990.

3. After signing the 1977 Treaty, due to the economic difficulties arising
simultaneously in both countries, the two Parties staried inter-governmental
negotiations in 1981, considering a significant postponement or even a possible
repouncement of the project. Finally the Parties modified the 1977 Treaty by
signing a Protocol in Prague on 10 October 1983. They decided to postpone the
operation of the power generators by 5 years. Accordingly, they signed also
another Protocol on the modification of the Agreement that regulated the mutual
assistance. They put the final deadline of the construction work to 1995, This
Agreement was medified once more in Budapest on 6 February 1989, then the
final deadline was changed to 1994, This last modification ¢f the Agreement on
the mutual assistance did not involve the modification of the 1977 Treaty. -

4. During the years when the programme and plans were established, the
public opinion’s attention was more and more focused on the protection of
environmental and natural resources. This was manifested particularly by the
Declaration accepted at the UN Conference on the Human Environment in
Stockholm, 1972, by the World Charter on Nature accepted at the General
Assembly in 1982, and by the document of the UN World Commission on
Environment and Development ("Brundtland Report’).  This change of
approaches in the public opinion brought about a revaluation of environmental
and other values not measurable in economic terms, as well as the acceptance of
the key idea of sustainable development as basic principle of the management of
natural resources. At the same time the world has seen a decreasing prestige. of
technologies with low efficiency«in energy and raw-material consumption, which
alse implied the reassessment of the basic conceptions of energy production. In

4
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the years of the emerging need for changing the political regime, the Hungarias
society changed also its attitude towards environment by its growing environ-
mental consciousnzass and by acknowledging the ecological priorities. This led
to the revaluation of the goals of the Gabcikovo-Nagymaros Barrage System.

5. The nzcessity of a scientfic investigetion of the envirenmental effzcts
arose in Hungzry at the time of the re-examination of the Gabeikovo-Nagymares
Barrage Systern in 1981. At tha request of the Central Committee of the
Hungarian Socialist Workers’ Party, the Hungarian Academy of Sciences set up
an 2d hoc committes to investigate the scientifically contested problems of
the Gabcikovo-Nagymaros Barrage System.

The report of the ad hoc committe2, compiled from technical, agriculturel,
hydrotechnicel, transport, economic, environmental and resettlement studles, was
approved by the Prestdium of the Academy in a statement of Decembar 1583.
The statement said: “The Joint Agreed Plan did not consider in any comprehen-
sive way the ecological effects and consequences of the Gabeikovo-Nagymaros
Barrage System. No assessment has bzen made of the technical, ecolomeal,
economic risks of the project as a coherent and interactive system. On the basis
of the enumeratad and other factors, the Presidium of the Hungarian Acadamy
of Sciences considered it justified and, at least reascnable to postpone signifi-
czntly the construction work, to make changes in the plans, or rather to czncel
the construction once for all.” It was charactenstic for the political circumstances
at that time, that the statement was completely neglected by the government znd
by party officials and its publication was simply prohibited.

6. By the mid-eighties it became evident that the construction of the
Nzgymaros dam exceeded the possibilities of Hungary both in financial and
technological terms. Therefore the Hungzzizn investor concluded a private
contract with an Austrian company for financing z2nd accomplishment of the
construction. The dam at Dunakilid was puilt mainly by Austrian compznies,
financed from Austrian bank loans. Tha dredging of the downstream chenrel
wes made by a Yugoslavian company on the basis of another private contract.




Antecedents of the Suspension of the Construction

7. When the dam construction zt Nagymaros started, the Hungaran
Parhiament made incuines about the Gabcikovo-Nagymaros Barrage System and
the contested ecological and environmental problems. Following a government
repert, the Parliament passed a resolution on 7 October 1988 zabout the
continuation of the construction on the condition of observing strct rules of
environment protection. According to the resolution, “The ecological risks must
be minimized, tht;rcfofc the ecological interests must have prionty over the
economic Interests dunng construction 2s well as during operztion. The
fundamental principle of the opzration must be that the guality of the water of
the river must not deteriorate. The pezk-load operation must not begin before
building sewage farms on both sides which is necessary for the safe operation of
the barrage system, free of environmental risks.”

8. In accordance with the resolution of the Parhament, the review of the
construction programme continued in 1988 and 1989. A great number of serious
insufficiencies  were discovered in the preparatory work carried out in the
70’s, e.g. the lack of a detailed geological and seismological survey necessary
for construction planning, the lack of an established hydrogeological model and

the lack of hydrobiological and water quality studies. To allow sufficient :

additional time for detailed investigations, it scemed inevitable (o postpone every
irreversible construction work. This was also recommended by an US expert
board, 'Ecologia’ (University of Massachusetts), which prepared a report at the
request of the Hungarian government in March 1989.

Suspending the Construction

9. The Hungarian government suspended the construction at Nagymaros
on 13 May 1989. The Hungarian prime minister informed the Czechoslovak
prime minister several days later, on 24 May, proposing further studies and a
Joint analysis of the ecological risks arising from the operation of the Gabmkovo-
-Nagymarog Barrage System.
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10. On 2 June 1989, the Hungarian Parliament approved the resolution
of the government of 13 May, and stated that “further investigations were
necessary on the conditions and consequences of the construction.” At the same
time, the Parliament authorized the government "to enter into preliminary
nagotiations with the Czechoslovak Party about the conditions and possible
consequences of the modification of the 1977 Treaty, should thxs be required by
the results of investigations carried out during the suspension.”

11. Through diplomatic channels, on 26 June 1989, the Hungarian Party
submitted the summary of findings that had been prepared by the ad hoc
committee of the Hungarian Academy of Sciences in June 1989 about the
technological-scientific rezsons leading to suspension. The reply of the
Czechoslovak government commissioner, which claimed the findings unfounded,
was handed over to the Hungarian Party on 14 July 1985. (It is worth
mentioning that the Czechoslovak government has submitted only two wntten
expert analyses during the three years of the dispute. The second one was
handed over in July 1991.) |

Between 17 and 19 July 1989 a Hungarian-Czechoslovak expert
conference was held in Budapest on ecology, hydrology, geology, seismology,
pedology and agricultural production. The records of the meeting showed that
the paruc:lpants agreed on constdering the Gabcikovo-Nagymaras Barrage System
a$ an immense intervention in nature which affects Invaluable ecological
resources. Mutual consent was recorded in the protection of drinking water

reserves: "It is of vital interest to keep undisturbed water supply from the

Danube terrace concerned. This is the water supply of 3 million {er, in the loag
run, 5 mitiion) people in Hungary and 5 milion people. in Czechoslovalda.”™ The
disagreement bztween the two countries appeared in the way they wanted to
preserve the natural resources: the Czechoslovak experts considered 'that
subsequent technical corrections would be sufficient for this purpose while the
Hungarian Party did not accept this concept.

The same kKind of agreement and disagreement were szen at the expert
conference held in Bratislava between 25 and 27 September 1989, The finai
joint statement laid down: "The quality of the underground water reserves should
by 2ll means be protected for the purpose of drinking water supply. Al
necessary measures hzve (o be done in order to neutralize the menace on the
self-cleaning capacity of the Danube water." The dissenting opinion of the
Hungarian experts was recorded as follows: “We do not agree with the opinion
of the Czechoslovak delegation that the majonty of the problems could be solved
after accomplishing the construction of the barrage system and filling up the
Dunakiliti-Hrusov reservoir. The -possible alternatives are unknown in many
cases, therefore it is extremely dangérous to camry out *experiments’ in nature.




We consider it as a proven fact that the functioning of the Dunakiliti-Hrusov
reservoir would result in a disadvantageous change in the trophity index, namely
in a multiplication of the algal biomass.”

12, The two prime ministers met again in Budzpest on 20 July 1989. The
Hungarian prime minister announced the prolonged suspension of the Nagymaros
construction untd 31 October 1989, and the suspension of the work at
Dunakiliti t1ll the same date. The reason for this decision was that, according
to the re-examination of the project, the Dunakiliti reservoir implied serious
- environmental risks even in the continuous operational mode. {The reservoir had
originally been planned to serve in a peak-load mode.) The Hungarian prime
minister offered altzrnatives for the joint revision: suspension of the construction
work for 1 or for 3 to 5 years. Among the possible alternatives, there was a
proposal for the definitive abandonment of the barrage system.

The Czechoslovak Party refused the Hungaran proposals, first in an 2ide
memoire of 25 July 1989, then in a diplomatic note of 18 August 1989. This
wazs also the content of the letter of the Czechoslovak prime minster of 31
August 198G, in which he gave notice of the possible provisional solution, i.e.
diverting the Danube on Czechoslovak termtory, in case the Hungarian Party
suspended the construction for a long time or for ever.

In his reply on 4 October 1989, the Hunganan prime mimister expressed
his protest against the provisional solution, noting that it would be irreconcilable
with the norms of international law. At the same time he noted that, in
accordance with the results of expert investigations, the Hunganan government
would initiate negotiations on the modification of the bilateral Treaty with the
proposition of abandoning the peak-load operational mode and, consequently, the
Nagymarocs power plant.

The official positions did not come closer at the next meeting of the prime
ministers in Bratislava on 26 October 198%. Tha Czechoslovak prime minister
outlined the prospect of recurring to the provisional solution. The Hungarian
prime minister protested against it and stressed that the behaviour of the two
Parties was not regulated solely by the 1977 Treaty but also by the general
international rules of environment protection. In case of ecological danger,
international law requires the suspension of work on both sides, starting
negotiations, and the modification of the treaty in order to keep the ecological
consequences at a tolerable level.
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13. On the basis of a government report that summanzed the results of
echnical and scientific investigations carfied out during the suspension, the
Hungarian Parliament took a stand on 31 October 1989 on abandoning the
peak-load operational mode and, consequently, abandoning the Nagymaros
power station, too. The resclution considered 1t necessary to continue the
investigations zbout the ecological risks 2nd to concluds 2 new inter--
governmentzl agrzement on the ecological guarantees, prior to puiting the
Gabcikovo plant into operation. The Hungman government was authorized ic
propose the Czechoslovak Party a modification of the Treaty in this sense. The
Hungarian Ministry of Foreign Affairs indicated the intention of modifying the
Treaty in 2 memorandum of 3 November 1989. The Hungarian proposal was
handed over to the Czechoslovak Party in an Annex of the memorandum cn 30
November 1985. The government of the Socialist Republic of Czechoslovakia
ever replied to this proposal.

14. As to the work done by Austrizn and Yugoslevian companies, the
related private contracts were terminated in November 1989 and June 1990,
respectively. The parties agreed on the financial consequences of the
termination.

15. The Hungarian Party hoped that the new Prague government,
following the histerical changes, would take a new stand on the debated
questions in accordance with earlier declarations of prominent personalities who
had condemned the Gabcikove-Nagymaros Barrage System. Therefore, in his
letter of 10 January 1990, the Hungarian prime minister did not propose any
discussion on the modification of the Treaty, but recommended joint invest-
gations on the ecological effects of ths Gzbcikovo dam. He announced that
Hungary would suspend all construction work for the time of the invesigztions
and recommended to do the same on the Czechoslovzk side. He considered it
desirable that the final decisions be made by the naw governments after the free
elections in both countries. The Czechoslovak prime minister refused the
Hungarian proposals in his reply in Feoreary. In a next letter of 6 March 1990,
the Hungarian prime minister expressed his regret that the Czechoslovak Party
was unwilling to begin common investigations, and recommendad even moze
explicitly the suspension of the construction work on the Czechoslovak sida.




Inter-Governmental Negotiations on the 1977 Treaty
in the Years 1991-1992

16. After the change of the political regime, the new Hungarian
government published his general political programme on 22 May 1990. The
programme announced among others that “The government, on the ground of the
experts’ opinion, considers the construction of the Danube Barrage System as a
mistzken project, and will initiate, as scon as possible, negotiations on the
rehabilitation and the sharing of the damages with the Czechoslovak government
to be elected.” At a meeting in Gydr on 31 May 1990 the Hunganan government
commissioner handed over to his Czechoslovak counterpart details of the
government programme related to the Gabcikovo-Nagymaros Barrage System.

17. After the political changes in both countries, Inter-governmental
negotiations were staried again in April 1991, Pnor to that, the government
commissioners met in Bratislava on 8 January 1981 where the Hunganian Party,
at his partner’s request, handed over the report prepared by the experts of the
Hunganan Academy of Sciences in December 1990 about the ecological--
environmental risks of the barrage system, together with a study made by an
expert group of the World Wide Fund for Nature. (This latter work was
requested by the Hungarian government in summer, 1989.)

18. In a resolution made on 16 Apnl 1591, the Hungaran Parliament
authorized the government to enter into negotiations with the Czech and Slovak
government on the termination of the 1977 Treaty by agreement as well as on
the preparation of 2 new treaty. This latter should settle all consequences anising
from the abandonment of the Gabcikovo-Nagymaros Barrage System, by
observing the priority of ecological aspects.

19. On 22 Apnl 1991, the two Parties met again at inter-govern-
raental level in order to discuss the official standpoints of their governments.
The standpoints . differed significantly. - The Hungarian Party stressed the
principle of the protection of natural conditions of human life and human
communities as well as the maintenance of friendship and cooperation of the
two nations. The functioming of the Gabcikovo-Nagymaros Barrage Systemn
would trigger irreversible and damaging ecological processes with serious
environmental consequences on the territory of both countries. According to the
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Hungarian Party this fact had gained high ccrtqnty during the time of suspensicn
of the construction. Thus, the termination of the 1977 Treaty by mutuz! consent
would serve the interests of both nations. The Hungarian Party proposed the
conclusion of a new treaty on the ecological rehabilitation of the region, the
protection of drinking water, flood control and development of inland navigation.

The Hungarian Party requested to suspend, by mutual consent, all further
construction work until the conclusion of the nzw treaty. Ths Hungarian Party
handed over the written opinion of the Academy of Sciences on the ecological--
environmental effects of the Gabcikovo power plant, a scheme outlining the mais
elements of the new treaty and a proposal for cooperation in the field of energy
production, cbserving environmental priorities. :

The Czech and Slovak Party, admitting the importance of ecological
aspects, stressed its determination to accomplish the construction according to the
original Treaty. Judging the environmental damages avoidzble by addiuonal
technical intarventions, it proposed to set up joint working groups for studying
the problems where the two Parties had different stendpoints. It did not see any
possibility to suspend the construction, claiming that the Gabcikovo plant was
complets up to 90 per cent. The Czech and Slovak Party did not present 2ny
written documents.

The two Parties agreed to inform their own Parliaments and governments
about the negotiations. They expressed their wish that the two Academies
continue the investigations related to the barrage system in the framework of
their existing cooperation. Both Parties regarded it necessary to continue the
negotiations.

20. The next meeting took place in Bratislava on 15 July 1991. The
Hungarian Party repeated its standpoint based cn the priority of ecological--
environmental aspects. Prior to the negotiations, the Czech and Slovak Party
handed over to the Hungarian Pariy the opinion of its delegation on the report
of the Hungarian Academy of Sciences. The opinion maintained that the
specified dangers could be avoided by technical interventions. The Hungaran
Party pointed out that the Czech and Slovak viewpoint ignored the long-term
ecological effects, e.g. the risk menacing the underground water reserve, the
biggest one in Central Europe. The Hungarian experts were unaware of any
Czech and Slovak appraisal provmo that no ecological damages could E
expected 1in the loncr run.

The Czech and Slovak Party expressed again its intention to put the
Gabcikovo plant into operation. It regarded the existing results of investigations
sufficient to evaluate the effects arising from all possible operational variants of
the Gabeikove power plant. They proposed to set up a trilateral (Hungarian,
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Czach ang Slovak and EC) expert Committee which could prepare a proposal to -

the governments within several moaths, specifying a techriceal solution for the
operation of the Gabcikovo power plant. They noted that, failing to agree on the
issue, the unilateral solution, 1.e. putting the Gabcikove plant into operation by
construction work made exclusively on Czech and Slovak territory, could be
realized. The Hungarian Party replied that this solution, by diverting the Danube
unilaterally, would sedously violate the territorial integrity of the Hungarian
State and a number of rules of internziional law. The Hungenian Party proposed
a bilateral (Hunganan and Czech and Slovak) commiitee for the assessment of
ecological risks, requesting at the same time the cancellation of work on Czech
and Slovak territory.

21. The next inter-governmental meeting took plzce in Budapest, on 2
December 1991. The delegations agreed that the Gabcikovo-Nagymaros
Barrage System constituted a complex technical-scientific problem and it was
reasonzable to set up a joint expert Committee for reviewing the whole question.
Both Parties had prepared proposals for the mandate 2nd tasks of the Committee.
The Hungarian Party accepted the Czech and Slovak proposal to complement the
Committee with the experts of a third party, the European Communities. The
Hungarian delegation pointed out that the goal of the work of the Committee
would be to prepare a well-established common_decision. Therefore, the
committee’s activity has no sense if the Czech and Slovak Party continues the
work alming at the so-called provisional solution, I.e. diverting the Darnube.
The head of the Czech and Slovak delegation declared, however, that the
suspension of the.construction, even temporarily, was out of question.

The head of the Czech and Slovak delegation, in a letter sent to the head
of the Hungarian delegation on 18 Dzcamber 1991, confirmed the above Czech
and Slovak standpoint. He stressed that the only solution he could accept should
contain the functioning of the Gabcikovo power plant.

22. On 19 December 1991, the Hungzrian prime minister addressed a
letter to the Czech and Slovak prime minister expressing his concerns that the
chances of setting up the planned joint Committee were very little. He pointed
out that the esteblishment of such 2 Committee would only be reasonable if both
Parties agreed to take into account the experts’ opinion in their future decisions.
The simultaneous realization of the provisional soluticn, he stressed, would put
improper pressure on the experts by suggesting the Irreversibility of the
construction. Under such circumstances the Hungarian government would be
¢ompelled to consider the fate of the 1977 Treaty and the necessary

counter-measures.
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-In a rcply of 23 Jﬂnuary 1992, lhc Czcch and S]ova_k prime minister
asserted that his government was ready to take into account the committee’s

conclusions but not to suspend the work of the provisional solution.’ " He wrote:
-"If these conclusions and the trial operation of the Gabcikovo plant prove that the

harmful ecological consequences are higher than the expected benzfits, the Czech
and Slovak Party will be ready to cancel the work on the prowsmon.l solution.”

23. On 14 February 1992, the Hungarian Ministry of Foreign Affairs
protested at the Czech and SiovaL Pzrty in a verbal note against the unilateral |
construction work that had been staried to divert the Danube. In a reply note of
18 March 1992. the Czech and Slovek Ministry of Foreign Affairs refused the

protest.

24, On 26 February 1992,'thc.thganan prime ‘minister sent another
letter 10 the Czech and Slovak prime minister. He pomted out that the Czech

and Slovak rarty had not presented any expert opinion proving that the possible

aamages and risks descnibed by the Hungarian experts were implausible. The .
pnme muusier confirmed that the Hungarian Party accepted the establishment of
a trilateral Commuttee. This body, however, could not be set “up while
construction work of the untateral provisional solution were in progress.

"Repeating that the diversion of the Danube violated senously the rules of

international law, the Hungarian prime minister warned that the behaviour of the

' Czech and Slovak government would compel the Hungarian Party to terminate

the Treatv.

 According to the contents of the prime minister’s letter, “the Hungarian
P

-8 oncmmcnt contacted the Commission of the European Communities. In a letter
.addrcsscd to the foreign ministers of the two countries on 13 April 1992, the

vice-president of the Commission expressed the readiness of the Commission to
take part in the resolution of the dispute. 'However, he laid down the condition
that both countries refrain from steps that could influence or anticipate the future

" conclusion of the trilateral commitice.

In a reply letter of 23 Apnl 1992, the Czech and Slovak pnmc minister

l_ca.llcd the Hungarian request aiming at the cancellation of unilateral construction
work as "ultimatum" He announced that the Czech and Slovak Party would not
“suspend but continue the work of the provisional solution. He indicated 31 -

October 1992, as the final deadline of the accomplishment of the prov1s1onal
solution, i.e. the diversion of the Danubé. Thus the Czech and Slovak Party
made it impossible to set up the trilateral Committee.
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On & May 1992, the Hungarian government proposed further
esctiations to the hezd of the Czech and Slovak delegation in order to start the
trilateral investigations with a simultanecus moratorium on the provisional
solution.” The investigztions could lead to the resolution of the dispute by mutual
consent. The head of the Czech and Slovak delegation refused this proposal,
maintzining that the Czech and Slovak Party wes unwilling to suspend the work -
of the provisional solution. As to other questions, 1.¢. the date of damming-up
the Danube, he would be ready to negotizte.

25. Tt is clear from the foregoing that the Hungarian Party has tried again
and again to reach a mutuzal agreement since 1989, for more than three years, but
met a permanent and consequent refusal on the Czech and Slovak side at every
occasion. The Hunganian Party presented numerous expert opinions on the
serious environmental risks and irreversible damages arising from the operation
of the Gabcikovo-Nagymaros Barrage System. The Czech and Slovak Party
regarded these opinions unfounded, although without detailed anaiysis, and did
not present -any result that could prove the lack of danger. Finally, the
Hungarian Party tried to call the attention of the Czech and Slovak government

In vain to the fact that the diversion of the Danube would sericusly violate the
norms of international law. Its Jegal arguments met the samz refusal as the
efforts aiming at the mutual recognition of ecological risks.

14




292

_ECOLOGICAL-ENVIRONMENTAL RISKS OF
THE GABCIKOVO-NAGYMAROS BARRAGE SYSTEM

During the long-lasting penod of planning the Gabeikovo- Nagymaros
Barrage System, fundamentel research 2nd investigaiions were neglected 2nd not
carried out. The progrem znd plans were prepared without the inviteUon and
participation of iastitutions that would have bezen compatent in the problems to
be solved.

The construction of the Gabeikovo-Nagymaros Barrage System epproach-
ing the stage when the natural environment was to undergo profound changes,
several prognostic schemes a2nd environmental risk a2ssessments were compiled
by the experts of such questions, although official demand had never been
expressed to this goal before the end of the 80's. These sthemes were
sufficiently precise to show the dimensions of the natural resources involved, and
called attention to the serious danger caused by the construction. However,
presentation of the risks in their exact form was not possibls due to the lack of
investigations that would have been fundamental duning the planning and early
constructions.

In the recent past, admittedly with a long time lost, the Hungarian Party
started the assessment of environmental conditions and the solution of some
modelling problems along the common Hungarian - Czech and Slovak section of
the Danube. Thus, the most urgent tasks of environment protection and water
management will have enough ground to be plannad on.

- Three times since the suspension of construction, the Hungarian Party
handed over to his partner summaries prepared by institutions investigating the
environmental risks of the Gabeikovo-Nagymaros Barrage System. Hungary
urged joint research and investigations. On the other hand, the Czech and
Slovak Party hes never presented results that would prove the risks to be under
a tolerable level.



It is regrettable that the radical differences of viewpolnts apparent in
official opinions of the two parties stll prevent the technical-scientific discussions
from being started. Without this, the problems of the region are not likely to
find solution.

Geclogical and geophysical risks

1. From the point of view of geology, the greatest risk is the lack of
detailed knowledge of the area: in such circumstances a number of preparatory
and planning tasks (environmental impact assessment, technical planning) cannot
reach groundad results, Safe prognosis czn be made only on the basis of
systematic siudies revealing the background geological condmons

2. The planning of the Danube dams was not preceded by a detajled
geological survey of the region. A serious mistake is that there was no
structure-exploring deep drilling in the impact area of the dams. The insuffi-
clencies of planning are well demonstrated by the fact that the contractors did not
even have the necessary permit of the geological authonities.

3. A further problem is that the research results obtained separately in
Hungary and Czech and Slovak Republic have never been integrated. For
example, the so-called Gabcikovo fault line discovered in Slovak termitory has not
been traced further in Hungary. This fault was the reason why the site of the
Gabcikovo dam was changed in the early 70’s, although by not more than 600
m with respect to the original plan. Thus, 2s is admitted by a Slovak experiise,
this dam has been built in the neighbourhood of a geologically young fault,

4. The most 1mportant element of the deep structure in the impact area of
the. Gabeikovo dam is the Réba line, the border of the Alpine and Transdanubian
tectonic units. Its position is highly uncertain, at present it can be traced in two
‘alternative varants. Structural exploration by means of drillings in the young
sediment has not been carried out; satellite photos which may be evaluated in
numerous possible ways do not allow to form a unanimous and profound
dpinion. In the structure of the neogene sediments listric and other fault planes
can befound by the analysis of seismic profiles. Consequently, clear structural
view cannot bc constructed yet.
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5. Another set of problems concerns the seismology of the area of the
Gabcikovo-Nagymaros Barrage System. The seismicity values of the Joint
Agreed Plan cannot be accepted; the seismicity problem cannot be answered
with a2 relizbility required by international norms since the necessary studies are
missing. The seriousness of the problem is shown by the fact thet the expected
intensity estimated for the Dunakiliti area from historic quakes is 8.7-9.0 MSK
at the usual security threshold, while ihe original plans were prepared by
assuming 6.0 MCS.

6. The sizing of the embankment is an espzcially grave problem among
the uncertainties of planning, owing again (¢ insufficiencies of prior investiga-
tions. The weakest point of the Dunzlahti reservoir is the embankment: it 1s the
largest structure regarding its volume but 1t is also the most heterogensous one
in its size, structural constitution, meteriel and quality. One of the most
important pieces of information obtained from the geophysical anzlysis of ths
Dunakiliti reservoir on the Hungenan side (1991) is that high-resistivity gravelly
structures - ancient riverbeds - have bezn found beneath the embankment at
several places. This was not explored earlier. Examples from the past show that
this structure can lead to a breach in the embankment and, subsequenty, to
serious flood. The stability of certain parts of the embankment cannot be
considered safe against earthquakes that are ikely here. The same appiies to the
stability of the banks higher than 7 m, as they are not sufficiently szie against
sliding. On the contact surface betwesn the base and the body of the embank-
ment, soil Llquefaction can occur.

Security tests along the Dunakiliti reservoir show that the safety
charactenistics of the embankment do not fit the international standard norms.
The nsk level taken into consideration in the plans applies only to common
buildings where environmental effects can be excludzad.

Effects influencing the ground water

The environmental and ecological consequences of the Gabcikovo dam
will follow from the hydrological and hydraulic changes and from the pollution
of water. These phenomena will accumulate and amplify each other, their
interaction may give rise to further effects. |

- For the prediction of the resulting damage it is to be taken into account
that the self-inducing effect of the changing environmental conditions will




mamfcst itself slowly, and pardy in a hidden manner, at least in some aspects of
the changing ecological system. Thus the conclusions drawn from short-period
model studies may be highly uncertain and unrealistic.

There is.a .v_roup of danges and drawbacks that are proven unambigu-

ously, further ones supported by field dzta but not fully verified, and a last groep.

which has not been studied yet but is very probzble.

7. It is right in the area of the Dznube affected by the Gabcikovo-Nagy-
maros Barrage System where the most important dAnking water reserves of
- both Hungary and Czech and Slovak Republic can be found. 45% of Hungary’s
drinking water supply comes from pereolated water in the area of the Gabcikovo-
-Nagymaros Barrage System, providing ¢.g.  Budapest with drnking and
industrial water for more than a cantury. A similar system serves the water
supply of Bratislava. The relevant pari of percolation 2nd natural filtering occurs
in the uppermost layer of the nivarbed, some centimeuwes thick. It 1s therefore
highly necessary to maintain the conditions that presarve the oniginal state of this
biologically active layer providing physico-chemical filtering.

8. It is again the filtering capacity of the riverbed that determines the
quantity and quality of the water stored in the alluvial cone of Csallgkoz--
SzigetkGz, a gravel layer several hundred metres thick. Fortunately enough this
water reserve, which is permanently refreshed from the Danube, has not been
disturbed in the course of the construction activities related to the Gabcikovo--
Nagymaros Barrage System. Thus both countres have riverbeds of great length,
Hungary about 40 km and Slovakia more than 70 km, that can be used iatcr for
water supply, according to detztled water quality and hydrogeochemical znalyses.
On the Hungaran side, this mezns a capacity of 1 million m*/day permanent
drinking water supply - the average nezd of the Hungarlan capital -, while in
Slovakia this amounts to Z million m3/day.

9. As a result of the operation of the barrage, fundamental changes will
occur in the area of the Dunakiliti reservoir, The basic problem will be caused
by the deposition of polluted silt, with its anaerobic dynamics, iron and
manganese maobilization, and infiltration of toxic organic materials. This silt
would mean a permanent source of viral contamination. ‘

10. Because of the specific hydrogeological situation of Szigetkdz, the
toxic materials will pollute the ground water reserves within some tens of years.
Moreover, since pericdic dredging is planned for the removal of accumulating
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silt, this will not only be harmful to the quality of the surface water but, by
destroying the filter Jayer, it will allow organic micropollutants and microbes to
rezch the ground water level. The channel system, planned to counterbalance
the deepening water table (ground water level) along the Old-Danube under the -
Dunakiliti dam, will result in the polluiion 2nd loss of stored water depending on
the quality of the inlet water and the stzte of the colmatated river branches. The
degree of this pollution and loss can bz estimzted only very roughly, due {o the.
lack of detailed long-period hydrologicz]l and water quality studies.

To preserve the role of the riverbed in filtering and decomposing the toxic
organic matter, the present dynamics of the Danube should be maintzined.
Without this, the required oxygen supply, the self-punfying capacity of the
Danube water and the regular renewal of the filtering bedsurface cannot bz
guaranteed. '

_ Itis to be noted that the conclusions of the Hunganan experts concerning
ground water are identical to those found in the February 1990 report of the
Slovak scientists. As to the missing investigations, similar conclusions were
obtained by the Hydroguebec Company: this Canadian firm was requested by
the Slovak government to form an opinion in the fall of 1990.

The water table will rise around the reservoir owing to the damming-up
and to the change in the niverbed, while it will sink around the Old-Danubs znd
the power canal due to the decrease of natural infiltration from the main branch.

11. Where the water table is lowered, mineralization of the vegetdtion
remains is accelerated; the organic material content of the soil is diminished;
deterioration of the soil structure and the eluviation of nutrients grows danger-
ous. Where the operation of the barrage lowers the ground water level from the
fine surface layer down to the gravel, capillary water supply of the root zone is
stopped. As a result, the crop of cultivated plants is reduced considerably and
becomes uncertain; drought-resistance is weakened; water supply of the forests
in the inundation area changes unfavourably; now contiguous ecosystems become
isolated patches with a reduced production of organic material. {As is testified
by the Upper-Rhine dams, a 50 cm lowering of the water table results in 2 50%
loss of crop.) ‘

12. Where the water table 1s raised, air ventilation of the soil is
diminished and anaerobic processes become predominant; there is a growing
danger of inland waters; secondary sodification can occur in areas with bad
natural drainage conditions, especially on the left bank of the Danube, east of the
mouth of the river Vig. (Several years-after damming up the river Tisza at the
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szza II barrage in Hungary, the surrcunding agricultural area became 2
marshland and a dramatic loss of crop resulted on many thousands of hectares.
This process could not be countarbalanced, therefore the gold crown value of
these lands was halved by the authorities.)

Effects on the surface waters

13. The Dunakiliti reservoir, a2fter being filled up, will be the scens of
unambiguous water quality deterioration. The reproduction of phytoplankton,
which plays a key role in the meaterial exchange of the Danube water, 1s nowr
hindered by two factors: the flow speed and the quantity of light. (The nutrient
surplus is already considerable.) As a consequence of the damming-up, the
water speed in the reservoir will slow down, stagnant bays will form, the
sedimentation rate will shoot up (the deposition of 3-35 million m*/year susPVnd d
material is estimated) and the ground water surface will rise due to the initial
infiltration surplus. Siace the flow speed will slow down and the water
transparency will increase, the efficiency of the factors hindering the re-
production of algae will diminish: thus eutrophication is inevitable. The
orgznic matter production of algae is already 100 tons a day in dry weight along
the Rajka-Nagymaros river section. This amount will be multiplied 2s soon as
the reservoir is put into operation, and the consequences of the decay of this
algal biomass will afflict the Hunganian section of the Danube above all. .

14. The soil humidity of the inundation areas along the abandoned
nverbed of the Danube will decrease, the ground water surface will sink and
arborescent vegetation will spread over the dry riverbed.

- 15. The sediments of the reservoir, an expected guantity of 3-5 million
m’/year as mentioned above, will contain industrial, agricultural and communal
pollutants (viral -and bacterial contamination, toxic organic matier, hcavy
metals). This implies deterioration of water quality and, in addition, serious
reposition problems if the removal of sediments, costly for itself, seems
riecessary. Hygicnic and bacteriologic indices show that the water is polluted
already and this sitbation may worsen if the reservoir is filled up. The human
and non-human biological effects of the bxturmnous insulation that has been laid
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down in some places en the reservoir embankment are still uncleared. Similer

asphalt insulation has been built in the embankment all along the 17 km long
power canal, again without clear knowledge of its effect on water quality.
Fishing usilization of the power canal may reach only a small fraction of the one
of the Old-Danube, present main branch of the river. The consequences of the
negative effzcts discussed above are likely to be felt down the niver for, possxoiv,
150-200 km (i.e. also at Budapest) in the best part of the year. A significant
and prolonged increzse of the organic matter load, decay of the self-clanfying
capacity, possible deterioration of the oxygen circulation and hygienic indices are
factors that can cause grave and costly dzmages in the drinking and industrizl
water supply.

Ecological and genetical problems

From the point of view of biology, the affected region constitutes an
integral system. The construction of the Gabcikovo- Nagymaros Barrage Systam
caused damage to two areas of outstanding natural value: Szigetkéz and the bend
of the Danube (Dunakanyar). Although the devastation of the natural resources
and that of the landscape is significant, the damage 1s mostly reparable.

16. The biocenoses of Szigetkdz still occupy a considerable area in natural
or near-naturzl conditions, especially in the inundation zone. These ecosystems
have adapted- themselves to the seasonzl dynamics of water. They follow
gradually the constant changes in the Szigethkdz branch sysiem (cenological
succession. In the case of forest populations this process is considerably slower
and can be measured in terms of centuries. The answer to quick and drastic
changes is degradation and decay. For the regeneration of forests living in
near-natural conditions, centuries would be needed at the very best.

17. The forests of Szigetkdz are Hungary's highest yield growing stock,
the two-thirds of which is constituted by poplars spreading everywhere from the
1930’s on (30 m’/hectarefyear). This population utilizes the fluctuation of low
and high water optimally. On account of the river regulation, the productivity
of these populations has been diminished significantly. By further Jowering of
the water table, these excellent wooded areas will be lost and orﬂy forests of
much lower productivity could be rcpIantcd Iatcr.
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18. Szgetkdz is especially mich im species, only of flowering plants 60
protected opes can ba found in this zree. A cozsidersble part of the Sowerless
plears and microorgznisms is wnkiown so fzr. In the past fow years only, 11
pew species of fnst - cnknown 1o other pearts of the countty - hezve beea
discovered here. Thz fzuna of SZgetkSz is simarly zich. 63 fsh species of the
80 ones living in Hungary can be docustentzd in the 2rea.  Severzsl groups of
animals have not been.documented fully until now. Each yezr, there are 2
number of new species found. ATl of them are of natiopal velue: their
preservation for the future generafions is 2 moral obligafion.

19. It is evident from the comsequences of the construction activites
czred cut so fzr thet the extensive desizuction of biclogical resoorees ceanot be
evaded even by the most cereinl operzfion of the Gabeikoveo barrage. Tke
Indirect effects ere far more dangerous than the direct ones. Changes ke that
of the water table, diszmpezarance of the seasonal fluctuation, modification of the
oxygen- supply of water, zll have ther efect on spscies. orgemized info
populations with redcubled intepsity, New sonditions of compsetition, predation

‘and other interactions in fhe nzw environment I=ed fo the locel extincton of

soecies or their degradafion, The probzbility of survival ziler any significent
environmental ¢henge depends on the scope of gemetic diversity. Orly
sumeous, genetically diverss populations czn have 2 chence to zecommeodation.

20. It is more worrying thet the disappezrance of genetic diversity and a
cons=quent lack of adaptebility may canse forthar extinction, leading ﬁnaﬁy pos)
2 severs degradation of the region anc an 80-80 % decrease in the number of

SPC'J.C-S

. - Pzxt of the described ecologizel and emvironmental risks are proven
unzmbignonsty,-forther ones ars supportzd by aczlogous expedence abroad and
at home: therefore they can be predictad relizbly. The Czech and Slovek Party
Bas, up to now, mot presented results demonstrating that these serious dangers
could be reduced to 2 tolersble degree by pestedior techmiczl measures. -
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INTERNATIONAL LEGAL ARGUMENTS
FOR THE TERMINATION OF THE TREATY

The 1977 Trzaty, like the mzjomty of internationzl treaties, dogs not
contain any provision for termination. Refermng to this fact, the Czech 2nd
Slovak Party has procizimed many tmes that the Tresty czunot be (erminzted .
unilaterally. Howaver, in every case when the text of a treaty is silent on the
possibility of terminztion, the subsidiary rules of generzl international faw 2re to
be applied. Thess rules 2llow uniletaral termination, even in the absencz of
agreement between the parties, if there ts sufficient ground for termination.

Not only international practice points in this direction, but also numerous
Articles of Part V of the 1969 Vienna Convention on invahdity, termination, and
suspension of treaties. Although the Vienna Convention cannot directly bz
applied in the legal dispute of the 1977 Treaty (it entered into force for both
countries after 1977), its provisions are guiding in many respects, concerning the
content of generally accepted international legal norms at the time of the Trezty’s
conclusion. This does not mean thet the parties may not invoke other rules of
general international iaw not mentionsd in th2 Viennz Coavenilon, neither does
it mean that norms of the Vienna Conveniicn, even if indirectly applicable,
literally apply in the present case. Ons of the reasons is that the Convention, 2t
the time-of its formulation partially conformed with customary law; in some
respects it developed and tightened these rules.

In the opinion of the Hungarian Party, the 1977 Treaty can lawfully be
terminated for the following reasons:

1. As a consequence of the factors enumerated in Chapter II, the cons-
truction and operation of the barrage system causes an ecological state of
necessity which precludes the wrongfulness of the termination.
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This norm of general international law appears, first of all, In Aricle 33
of the Draft on State Responsibility prepared by the UN Internztional Law
Commission. According to paragraph 1 of this Article, a state can invoke the
state of necessity as a ground for precluding the wrongfulness of its act if (a)
“the act wes the only mezns of safeguarding an essential interest of the state
against a grave znd imminent paril; and (b) “the act did not seriously impair an
essential interest of the State towards which the obligation existed.” For the
Hungarian Stztz, grave znd imminent peril would follow from the operation of
the barrage system. Since, in his letier dated April 23, 1992, the Czech and
Slovak Prime Minister has set October 31, 1992 as the time of the unilateral
diversion of the Danube, the penl cen be regarded zs imminent. In the
commentary appended to the above-mentioned Article (to which there was not
objection by the representztive of Czech and Slovak Federal Republic), the
Internztional Law Commission pointed out that “Refzrance can be made to the
state of necessity. as a ground for State conduct not in conformity with
1nternationzl law in cases where such conduct proves necessary by way of
exception, 1n order to avert a sarious and immingnt danger which , even if not
inevitable, nevertheless a threat to a vital ecological interest.

As to subparagrzph (b) of the Draft, the Hungznan Partiy is of the opinion
that the environmental danger would be just as significant in Czech and Slovak
Republic as in Hungary. Consequently the termination of the Treaty would not
seriously impair 2n essential interest of the Czech and Slovak Republic.

2. The termination of the 1977 Treaty cannot be considered wrongful
because international law accepts the principle ad impossibilia nemo tenatur
maxima, that is one cannot be obliged to perform the impaossible.

In 1912 Russian Indemnity case, the arbitrztion award confirmed that a
treaty obligation need not be performed “si I’observaiion du devoir international
est .... self destructive™ (R.ILAA. vol.XI., p.443). Thus, the Republic of
Hungary cannot be obliged to fulfil a2 practically impossible task, namely to
construct a barrage system on s own tferritory that would cause Irreparable

environmental damages.

3. Since the conclusion of the 1977 Treaty, the. undte:rlymcr circumstances
have chanocd fundamentally.

This principle concerning a fundamental change of circumstances has a
Iong history in international law. - and is also included in the Vienna Convention
on the Law of Treaties. According to Art. 62. par. 1 of the Convention, a
fundameéntal change of circunistances which has occurred with regard to those
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circumstances existing at the time of the conclusion of a treaty and which *was
not foreseen by the parties-mzy be invoked if “(a) the existence of those
circumstances consiituted an essential basis of the consent of the parties o be
bound by the treaty”.

The preamble of the 1977 Treaty stated explicitly that the construction of
the barrage system would "sigaificznily contribuie to bringing zbout the socialist
intzgration of the mamber states of CMEA™. Obvicusly, the histerical changes
that took place in both countrizs in 1989 could not be foreseen. These changes
resulted in a complete turnover of the domestic and international situation,
including the end of the CMEA znd the "socialist integration". It is also obwous
that this led to redical changss in the circumstances of the barrage system,
putting similar gigantic constructions in a different light. These changes made
it possible for environmentzl considerztions to become a prionty, at least In
Hungary.

As to the second condition in the cited subparagraph (b} of ths Vienna
Convention ("the effect of the change radicelly to transform the extant of
obligation still te be performed under the treaty”), this cannot yet be applied to
the relations of the two countries. This is one of the new provisions of the
Vienna Convention, which was meant to narrow the possibility of the zpplication
of the clausula rebus sic stantibus. In internationzl judicial practice there was no
case 1n which either of the parties would have successfully relied on this
condition before the adoption of the text of the Vienna Convention. In other
words, this condition was not part of the customeary law that regulated the
relations of the two countries in 1977,

Finally, the circumstances have radically changed from another point of
view as well: namely, the importance of environmentzl resources and values has
increased not only in Hungary but all over ihz worid.

4. The Czech and Slovak Party did not fulfil its duties prescribad in the
1977 Treaty for the protection of nature and water guality. Therefore Czech and
Slovak Republic can be condemnsd for matenial breach of the Treaty. According
to general rules of internationzl law, a treaty can be terminated unilaterally
zgainst a violating state. . ' I

As it is clear from Chapter I of the present Declaration, the Czech and
Slovak Party, continuing the constructions, did not fulfil the obhoauons included
in Articles 15 and 19 of the Treaty according (o which “The Contracting Parties
ensure that the quality of the water in the Danube i is not 1mpa1rcd as a result of
the construction and operation of: the barrage system and “ensure compliance
with the obligations: for the protection of nature arising in connection with the
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construction znd operation of the bamage system”. Considering that the-
2bove-mentioned facts imply “the viclation of (&) provision{s) essental 10 the
accomplishment of the object or purposs of the treaty™ as it is expressed In
Art.60, subparagraph 3(b) of the Vienna Convention, the Hungarian Party can
invoke "a material breach of a bilatera] treaty ... zsa ground for terminating the
treaty " (Art.60, par.l). '

The so-called “provisional solution” can be regarded as an even more

severe breach of the Treaty. The Contracting Parties determined very precisely

| the work to be carried out in the original Treaty in 1977 and in the subszquent

related agreements. The diversion of the Danube near Bratislava was not part

of them in any form. During the implementation of a treaty neither of the

parties hzs the right to activities that zre not authorized to by the treaty: SLCLI 2
behaviour zmounts t¢ a matenial breach of the treaty.

5. The "provisional solution“ seriously violates other norms of internz-
tional law. This fact, in accordance with the rules of general international law,
entitles the injured Party to take lawful counter-measures (repressalia). The
termination of bilateral treaties effective between two parties may constitute such
a counter-measure.

The "provisional solution” - the diversion of the Danube - violates the
following international legal norms and agreements:

2) It constitutes a breach of the sovereignty and ternitorial integrity of the
Republic of Hungary, which is protected by peremptory rules of
international law. Leaving Bratislava, the Danube becomes an interna-
tional boundary river, partly under Hungarian, partly undzr Czech and
Slovak sovereignty. Neither of the parties can dztermine unilaterally the
‘fzte of the river. Thus, neither of them may divert the river to its own
territory as if it were its own national niver.

b) The "provisional solution” violates the inviolzbility of the frontiers of
Hungery, protected by peremptory rules of international law. The
diversion of the river would transfer the main navigation route to Czech
and Slovak territory from the joint stretch. This route was designated as
the frontier line between the two countries, first by the Peace Treaty of
Trianon, Art.27, paragraph 4, then by the Peace Treaty of Paris, Art.],
paragraph 4(a), and finally by a bilateral treaty concerning the regime of
the state frontiers concluded in 1956, Art.2.. paragraph 3.~
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¢) The “provisional solution” violates the 1976 bilateral Treaty of the two
countries, regulating the questions of weter management of the boundary
rivers. This postulates that the precondition of any water management
activity is the agresment of the contracting parties. In Art.3, paragreph
1, of this Treaty, the parties undertock "a) not to practice water
manzgement in such manner, that would prejudice  the  Joindy
established water relzations unfavourzbly, b) to maintain the waterbed in
their own territory in good condition znd to utilize them in 2 way thzt
they do not do dzmage to each other”. Another provision of the treaty,
Artt.4, paragraph 3, unambiguously precludes unilateral steps, stating that
"in accordance with the laws and regulztions of both Coniracting Pzriles
a previous consent is needed to any water management activity that would
result in changing the line or character of the state border”.

d) The “provisional solution" vicletes the rules and pnnciples of
customary international law that regulate the utilization ef internatioral
environmental resources. The “provisionzl solution” would depnive
Hungary of its due share of water guanuiy, wealar q:J_Iitv and power
potential. These principles have bezn formuizied in various documents,
e.g., in the International Law Associztion’s Rules on the uses of waters
of internationzl rivers, zdopted in Helsinki in 1966. Article V, parz-
graphs 1 (f), () and (i) of this document prescribe that each state is
entitled to the use of parts of an international drainage basin within its
territory only within the limits of reasonzbleness and equity. While
sharing the resource, several relevant factors must be considered, like the
.« of the population dependent on the waters of the basin, the costs of
alternatives fo the plenned use, 2nd the need to avoid waste in the
utilization of waters. This documeant states that no use is entitled to an
inherent preference over the other. The expert group of lawyers on
environmental law of the Brundiland Commission has also adopted, in its
piinciple No.9, the principle of reasonable and equitable use of trans-
boundary 'mtural resources, referring in its commentary to various
ezments and judicial decisions.

The principle of rezsonzble 2nd equitable use is enshnned in principles 5
and 8 of the United Nations International Law Comumission’s draft on the
law of non-navigational uses of international watercourses. According
to them the affected states have to consult if they do not reach agreement
concerning effects of the planned activity on the conservation of water

- resources, on their protection, development, and economic viability of
their uses. For the duration of the dispute, but at least for six months,

the planned measures have to be suspended.
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Atticle 2 of the Convention on the Protection and Use of Transboundary
Watercourses 2nd International Lekes, prepared under the auspices of the
UN Economic Commission for Europe not only obliges the Parties to
rational managzment, but also to a use which is ecologically sound,
conserves the water resources and protects the environment.

e) The "provisionzl soluticn™ viclzaies the poanciple of the prohibition of
transboundzry harm aifecting ths neighbouring state. This principie wes
reflected in the arbitration award of the Trail Smelter arbitration in 1941,
in the judgement of the Iaternzticnal Court of Justice in the Corfu
Channel case 1n 1949, by Priaciple No.21 of tha Declaration adopied by
the Stockholm Conference on the Human Environment in 1972; by
principles No.11 and 21 of the Erundidand Report’s recommendations on
environmentzal law, Art.264 ths Convention on Law of Sea of 19§82, znd
by Art.2 of the 1991 Convention adopted in Espoo on environmenizl
impact assessment in 2 trzasboundary context.

f) The “provisional solution” is in contradiciion with the spint of tha
Belerede Convention on the Danube adopted 1n 1948, The danger that
one of the Contracting States would divert the natural course of the nver
from 1its nateral niverbed did not occur to the signatories, therefore tha
Convention does not contzin an explicit prohibition for this cass.
However, other regulations of the Convention, like Art.3 which deals
with work that become required by unforesezn circumstances and are
carried out within the frontiers of a country, make it clear that lawful
interventions can be carried out only by agreement of the ripanan states.

g} The argument appearing, for example, 1n the reply note of the Czech
and Slovzl Ministry for Foreign Affairs, dated 12 March 1992 that the
" “provisionzl substitute solution™ is being camried out because of the
suspension of construction on the Bungaran side, i.e., in order to fulfl
the 1977 Treaty, is incorrect. ‘The present practice of general interna-
tional law does not accept the so-called teleological way of interpretation
and application of international treaties according to which the aims of a
treaty could be achieved without the unanimous will of the Parties. This
is plainly demonstrated by the discussions of the UN Internztional Law
Commission on the Law of Treaties (see Yearbook of the International
1Law Commission, 1966, vol.2, page 219).
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6. Returning to the reasons for the termination of the 1977 Treaty, it is
important to note that the rules of genzral international lzw on environmental
protection, which have developzd since the zdoption of the plans for the system,
take precedence over treaty provisions which were adopted earlier or are
contrzdictory to them (lex posterior derogat legi prieri, lex spzcizlis derogat leg:
generali). These norms have recently bezn expressed in a number of internz-
tonal documents.

The most important rules prescribing ihe proiection of the natural 2ad
human environment, the priority of environment, the necessity of the preserve-
tion of ecosystems, znd the zbandenment of contradicting economic activities
are as follows: '

Principle No.4 of the Stockholm Declerziicn prescribes that "Nature
consarvation, including wildlife, must therefore rzceive importance in planning
for economic development.” Prnciple No.3 of the World Charter for Nature
adopied by the UN General Assembly in 1982 declzres that "special protection
shall be given {0 unique areas, to representziive samples of all different types
of ecosystems and to the habitzts of rere or endzngered species.” It also states
that “man’s nzeds can be mzt only by ensuring the proper functioning of naturzl
systems™, and that conservation of nature must become an integral part of the
planning process. The recommendztions of the Brundiland Report on the law
of environmental protection prescribe that “States shall meainfain ecosystems and
ecological processes essential for the functioning of the biosphere, shall preserve
biclogical diversity, znd shall observe the principle of optimum sustainable yield
in the use of Iiving natural resources and ecosystems.”

The importance 2nd priority of the cooperation in environmental problems
were emphasized by the Helsinki Final Act and the Final Document of the

Vienna follow up meeting.

7. The foregoing paragraphs justify the decisions of the Hungaran
Government and Parliament which led to the unilatera] suspension of construction
first at Nagymaros, later at the upper Danube. As it is clear from the cited
regulations of the Vienna Convention, the reasons serving as grounds for
termination of 2 treaty can also be invoked 2s grounds for. the suspension of the
application of a treaty. Section 3 of the Vienna Convention (Termination and
Suspension of the Operation of Treaties) treats these two measures in a parallel
manner. Therefore it is sufficient here to refer to Chapter III, sections 3, 4, and
5 of .the present Declaration. These sections prove that the suspension of the
construction was a lawful act in the same way as the termination itself.
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In addition, it can bz esteblished that the Hungarian Party has met the
requirements of international law after the suspension in every respect. Hungary
did not confront the Czech and Slovak Party with a fait accompli but rather made

continuing efforts, according to the cited Parliament resolution, to achieve the’

termination of the 1977 Treaty by mutual agreement. Thus, Hungary has met
her obligation estzblished by Ari. 63 of the Vienna Convention, to setle

disputes arising from a treaty by peaceiul means.
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' CONSEQUENCES OF THE TERMINATION OF THE 1977 TREATY

Considering that the 1977 Treaty is terminated in its entirety with
effect from May 25, 1992, the Government of the Republic of Hungary
requests the Government of the Czech and Slovak Federal Republic to take
measures towards the immediate stop of all work and construction related to
the Gabcikovo-Negymaros ‘Barrage System.

The Hungarian Government is ready to conclude a new treaty in order
to seitle, jointly, every consequence arising from the termination of the 1977
Trezty in view of the following order of priorities:

1. rehzbilitation and maintenance of the ecological and natural
resources and values of the region, primarily, the protection of the
drinking water reserves;

2. flood cqntroi;

3. development of navigation, in conformity with the natural cond-
itions of the region.

The Government of the Répnblic of Hungary awaits the response of the
Government of the Czech and Slovak Federal Republic, so that the negoti-
ations on the new treaty can be started as early as possible.

Budapest, 16th May 1892

J6zsef Antall
ane Minister of the Republic of Hunvary

- Hardled over, accompanying a note verbal, to the Embassy of the Czech and Slovak
Federal Republic in Budapest on the 19th May 1992,
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Annex 18

(Translation)

Declaration of the Energy Forum concerning the putting of the hydroelectric power plant
Gabgikovo into operation, 19950
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DECLARATION OF THE ENERGY FORUM CONCERNING TEE BUTTING
OF THE HYDROFOWER PLANT GABCIKOVO INTO OPERATION {1990}

The undersigned engineers - specialists and research
employees of the following organizations: Slovak energetic planﬁ
{SEP}, Hydropower plant Trencin {HPT}., Research 1lnstitute of
fuel energetic complex, branch Bratislava, Research Institute of
Energetics, branch Bratislava (RIE}. State energetic inspection
of the Slovak Republic ({SEI},

associated in the energetic forum call on the Government of
the Slovak Republic and the Federal Government to complete, as
soon as possible, the waterwork Gabéikovo and put it into
operation. This demand was formulated at the forum of engineers
in Bratislava and was supported by among experts well-known
facts, the most important of them are the following ones:

1. The hydropower plant GabCikovo will produce in an average
year about 2,74 billions kWh, what represents, during the
50 years period of the supposed life of the hydropower
plant, 137 billions of kWh. The Czechoslovak ratic in the
mentioned production should be determined by an interstate
treaty with Hungary. In case that the hydropower plant
Gab&ikovo is not put into operation, it would be necessary
ro ensure the egquivalent annual production of electric
energy (2,74 billions kWh} in another, alternative power
plant. In Czechoslovakia, 1t is possible only in a thermal

or nuclear power plant.

2. For comparison the power plant Novaky and its energetic
scurce - the Slovak coal mines {SCM} Prievidza were
considered. To ensure the above mentioned annual production
of 2,74 billions kWh in thermal power plant Novdky, it
would be necessary to burn 32,726 millions tonnes of brown
energetic coal exploited in SCM Prievidza what represents
an annual capacity of coal mines Novaky, Handlova and
Dolina together. _

Burning this ccal in thermal plant Novaky would mean the
productiod of 1,1 mil.tonnes/year of ashes what would

represent 55 millions tonnes of ashes, i.e. 77 mil.m’ in
the 50 years life period of'tbe hydropower plant Gab&ikovo
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and what is twice more than the whole volume of water

reservoir Nosice. An area of about 940 hectares would be

necessary to deposit this ash {(according to parameters from

Neorth Bohemia). By burning 3.726 million tonnes of coal,

3,987 million tonnes of oxygen would be annually consumed

and for reproduction of this oxygen quantity 398, 7 thousand

hectares of forest would be necessary.

The following emissions intc atmosphere would take place:

- 29 thousand tonnes ash/year, in 50 years it would

represent 1,450 millions tonnes,

- 124 thousand tonnes of S50, in a yeay, 6,200 mil.tonnes in

5C years,

- 10 thousand tonnes of NO, in a year, 500 thousand tonnes

in 50 vyears,

- 69,7 tonnes of arsenic in a vyear, 3,48 thousand tonnes

in 50 years,

- 3,57 millions tonnes of CO, in a year, 178,5 millions

tonnes in 50 years.

The coal production of 3,726 millions tonnes of coal in a
year would demand 9 280 workers, from this number & 153 would be
miners. The operation of the thermal plant would demand 1 150
more workers than the operation of the hydropower plant. The
production of electric energy in a hydropower plant will save

annually the work of 10 430 employees, from this 6 153 miners.

3. The average annual production of 2,74 billions kWh in a
nuclear plant would demand 13,3 tonnes of atomic fuel, i.e.
665 tonnes in 50 years. The burnt radicactive fuel which
weight does not change, needs a special transport and
deposit. The operation of equivalent nuclear plant needs
a water source of annual capaéity of 10,768 million w’
water, from this the consumption ¢f it represents
7,89 million m®. It means the need of 538 million m’ water
in 50 years, from what the consumption represents 394
million m’. During the ccooling process connected with this
production a great quantity of heat is released into
atmosphere. _

‘The production of 2,74 billions kWh in a nuclear plant
would demand S70 wmore workers than in a hydropower plant.




The operation of nuclear plants in the Slovak and Czech
Republics is undoubtedly needed. Nevertheless putting the
hydropower plant Gab&ikovo into operation would result in
a decrease of the need of construction of further nuclear
capacities.

By its annual production of 2,74 billicns kWh, the hydro-
power plant Gab&ikovo would guarantee the covering of energy
consumption 1in households for 4,765 millions inhabitants
(together for both sides).

A great advantage of a hydropower plant in comparison with
a thermal or nuclear plant is its significant longer life, at
least twice longer. It is proved by operation of hydropower plant
Ladce which is in operaticon since 1836, i.e. 55 years and it is
still in a good condition. It may be supposed that by the year
2050 all present and now constructed thermal and atomic plants
would be out of life, but the hydrepower plant GabCikovo would
be still in operation.

An outstanding ecological as well as economic advantage of
hydropower plant is the fact that no gas, liquid or solid waste
are formed, water 1s not ceonsumed but it is artificially aerated
by its discharge through turbines. The energetic scurce of water
is permanently restored in nature and cannct be exhausted.

The production of electric energy in the hydropower plant
Gablikovo will make possible already in the first year of its
operation to substitute the production of electric energy from
the thermal power plant Novdky or to decrease the import of
electric energy to Slovakia.

This would lead to the reduction of annual expleitation of
energetic cecal in Slovak Coal Mines Prievidza.

It should be stressed at this place that the interstate
division of the produced electric energy {in hydropower plant
Gab&ikovo) should be done according to actual investments of work
and ratio of occupied land, because two thirds (40 km®’} of area
of the reservoir, the whole inlet canal, the hydropower plant,
the navigation locks and the outlet canal are situated on the
Czechoslovak territory. _

Only 1/3 of the reservoir area (20 km?®) and the weir
Dunakiliti are situated con the Hungarian territory. Further, the
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loss on the production of electric energy in the hydropower plant
Nagymaros and pre-investments inte the constructions connected
with the Nagymarcs project realized on our territory in advance,
must be taken into account.

One of the proves of economic and ecologic advantages of the
waterworks on the Danube is the fact that in neighbouring
countries, e.g. in Austria, 9 hydropower plants from among 13
planned since 1954 have already been constructed. From the total
average annual production of 16 billions kWh, 12 billions kuh,
i.e. 75% is already utilized. Only three hydropower plants remain
te be constructed and ocone  joint  Czechoslovak-Austrian
{(Wolfsthal), the annual average production of which would be
4 billions kWh, alltogether i.e. 25%. A joint hydropower plant
Dierdap I (Iron Gate} began to he built in 1964 on the lower flow
of the Danube by Romania and Yugoslavia. It was completed in
1571. Its total installed output is 2050 MW and average annual
production 11,3 billions kWh. It was followed by the construction
of the step Djerdap II with installed output 450 MW and annual
average preducticon 2,4 billions kWh. 1t was put into operation
in 1985. The construction of this step was a consequence of the
demand to utilize the step Djerdap I for the production of peak
electric energy without unfavourable effects on the water flow
below the step. The Dierdap II functions thus aé a balance
hydropower plant, similarly as the hydropower plant Nagymaros
within the G/N Project.

The advantage of utilization of hydroenergetic capacity of
water flows is also proved by the fact that hydroenergetic
technically utilizable capacity is utilized e.g. in France on
94,7%, in Switzerland on 79,5%, in German Federal Republic on
78,8%, in Italy on 65,0%, in Finland on 60,5%, in Norway on
59,30% and Austria on 56,7%. In Czechoslovakia, the present
utilization of hydroenergetic capacity is 35,8% and in Hungary
only 4,5% ranging thus these countries at last places in Eurcpe.

The following conclusion can be drawn from the mentioned
facts: the production of electric energy in hydropower plant is
ecologically advantageous. Compared with ecological criteria
published by the Ministry of Interior and Environment of the

-.8lovak Republic, the hydropower plant Gab&ikovo belongs to



facilities that do net pollute the environment with flying dust
and ashes, sulphur oxides and other harmful substances spread
into atmosphere with noise, it does not destroy vegetation by
emissicns and does not cause a disastrous floods. The practice
up to this date on waterworks on the river Vltava and mainly Vah
demonstrated that the technical and ecological problems of
surface-and groundwaters connected with the construction of
reservoirs, inlet and outlet canals had been successfully managed
even in such localities as the PieStany spa. There is a similar
waterwork PieStany-Madunice which has been in operation since 30
vears and which did not destroy therapeutic socurces and mud but
on the contrary it made possible further development of this
worldwide known spa. Even 1if the question of surface and
groundwaters belongs to serious problems, we are persuaded that
the Czechoslovak experts and ecclogists are able to complete the
solution of this problem which has been basically solved already
in the project itself and that no ecological catastrophe
threatens.

This declaration focuses on the energetic and ecological
contribution of the waterwork Gabéikovo, but this waterwork will
bring also other beneficial effects, e.g.: protection against
floods, ameligration of navigation, development of territory,
recreation and other which should be evaluated by experts in
relevant fields.

We are persuaded that our standpeint will help to complete
the waterwork Gab&ikove and to put the hydropower plant into
operation.

( Followed by more than 600 signatures o¢n 22 pages.)
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Annex 19

(Without appendices)

Commission of the European Communities, Republic of Hungary, Slovak Republic,

Working Group of Monitering and Water Management Experts for the Gabéikove System
of Locks, Data report of 2 November 1993
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COMMISSION OF THE EUROPEAN COMMUNITIES
REPUBLIC QF EUNGARY
SLOVAK REPUBLIC

RWORKING GROUP OF MONITORING AND WATER MANAGEMENT EXPERTS
FOR THE GABCIKOVO BYSTEM OF LOCKS

DATA REPORT

- Assessment of Impacts of Gabcikovo Project and Recommendations
for Strengthening of Monitoring System

Budapest )
November 2, 1993
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Executive Summary - page i

EXECUTIVE SUMMARY

BACKGROUND

As a follow—up of the ’Special Agreement for Submission to
the Internaticnal Court of Justice of the differences
between the Republic of Hungary and the Slovak Republic
concerning the Gabcikovo-Nagymarcs Project’ a Group of
Monitoring and Water Management Experts for the Gabcikove
System cf Locks (Working Group} was established by the
Republic of Hungary, the Slovak Republic and the Commission
of the European Communities {CEC}.

The tasks of the Working Group fall in two parts:

* On the basis of available data to assess the impacts
of the  Gabecikovo  Project and tc  prepare
recommendations for strengthening the monitoring
system in the area. .

* Preparation of recommendations for a Temporary Water
Management Regime as well as for nhnecessary
discharges, water levels and remedial measures.

The present Data Report deals with the first of the above
two tasks, while the Final Report of the Working Group
scheduled for the beginning of December 1993 shall deal
with the second aspect.

The Working Group has obtained most of the relevant data
and information requested from the two Governments. The
report is based on this information.

IMPACTS OF THE GABCIKOVO PROJECT

Major general impacts as compared to pre-dam ceonditions
have been identified from the available data with regard to
the following aspects:

Discharge
In the 0ld Danube the discharge has in 1993 been reduced to

in average about 400 m’/s corresponding to about 20 % as
compared to the pre-dam condition.

Data Report
3 2 0 2 November 1993 Working Group of Monitoring and Water Management for CaDcwcva



Executive Summary - page ii
Surface water level

At Bratislava the water levels during low flow periods have

increased by 1-2 m as compared tc pre-dam conditions, i.e.

to a level corresponding to the situation 4¢ years age. In
the upstream part of the 0ld Danube the 13593 water levels

have been reduced by 2-4 m as compared t¢ pre-dam

conditions, and have thus reached a level 2 m bhelow the

lowest ever recorded values. In addition, the

characteristic natural dynamics of the water level

fluctuations have been changed (reduced) significantly.

Sediment transport and sedimentation/erosion

Significant erosion occurred the first 500 m downstream the
Cunovo structures under the November 1992 flood event. This
material has been deposited downstream in the 0ld Danube.
Sedimentation of fine material/silt can be seen in the 0ld
Danube. Most likely, sedimentation of the tetal bed lcad
and a substantial part of the suspended load have occurred
in the reserveoir. However, there are presently not
sufficient data to guantitatively assess such -impacts.

Ground water level

In June/July 1993 the situation in Slovakia shows that over
the entire area the ground water levels have increased or
have not been affected. The increases have mainly occurred
in the upstream area close to the reservoir, i.e. in the
area which has been most negatively affected by the long
term trend of decreasing ground water 1levels. On the
Hungarian side, where comprehensive assessments have not
been made, it appears that ground water levels have
increased close to the reservoir (Rajka - Dunakiliti
region). Furthermore, it appears that in the middle part of
Szigetk&z between Dunakiliti and Asvanyrarc ground water
levels have decreased in areas close to the main Danube. On
both sides the ground water level fluctuations have been
reduced significantly.

Electricity production
The Gabcikove hydropower plant has produced 150 - 200

Gwh/menth in 1993. This corresponds to about 10% of
Slevakia‘s electricity consumption.

Data Report ' .
2 November 1993 . Working Group of Monitoring and Water Management for Gabcikove
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Executive Summary - page iii

In addition, minor impacts have been observed or no
significant impacts can be detected from the available data
for the follewing aspects:

Surface water quality

With exception of November - December 1992, when sudden
changes of regime and a high flocod event occurred, ne
significant changes in surface water qguality parameters as
compared to pre-dam conditions can be detected after
damming the Danube.

Ground water quality

In general, no significant ground water quality changes can
be identified after the damming of the Danube. One
exception is the Rusovce area where some parameters (e.qg.
Total Dissolved Solids and nitrate) have changed due to
changes in the flow pattern. No changes in concentrations
of heavy metals nor organic micropollutants have been
detected. :

Flora and fauna

Due to insufficient data availability and due tc the long
response time of natural systems with regard to fleora and
fauna, no major general impacts can be documented as yet.
However, changes in the abundance of certain species have
been cbserved.

Agriculture

Due ¢to increases of grsund water tables on the Slovak
tervitory a slight increase in the capillary water supply
for Slovakian agricultural areas has taken place. 1In
Hungary, where comprehensive assessments have not been
made, the impacts on agriculture are uncertain.

Forestry
As a result of the changes in ground water levels the

forestry has been positively .influenced in Slovakia and
negatively in Hungary.

Data Repor?
3 2 2 Z Noverber 1993 Working Group of Monitoring and Water Mamagement for Gabeikave



Executive Summary - page iv
RECOMMENDATIONS FOR STRENGTHENING OF MONITORING SYSTEM

The Working Grou, recommends that the present monitoring
system, including the extended programmes specifically
aiming at monitoring possible impacts of the Gabcikovo
Project, be continued,

In addition, the ¥erking Group recommends that the
monitoring system be strengthened in two aspects:

* aspects requiring more measurements, either in terms
of measurements of new parameters or more
measurements {in time and space} of already measured
parameters; and

* aspects where discrepancies between Slovakian and
Hungarian data have been detected, and where
coordination efforts therefore are required.

For the different parameters the recommended strengthening
is as follows:

Discharge

For obtaining firm conclusions on the discharge

uncertainties the following checks are required to be
carried out by joint Hungarian-Slovakian teams:

* Check on discharge calibration curve at the bypass
weir at Cunove.

* Check on ¢. ascharge calibration curve at the turbines
at Gabcikove.

* Check of discharge rating curves at Rajka and
Dunaremete.

Sur’ace water levels

There is a need for a new monitoring programme on
measurements of surface water levels in the side channels
on the flood plains both in Hungary and in Slovakia.

Surface water quality
There is a need for a new monitoring programme on

measurements of surface water guality in the side channels
on the flood plains both in Hungary and in Slovakia.

bata Report : :
2 November 1993 Working Group of Monitoring and Water Management for Gabcikovo
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Sediment transport and sedimentation/erosion
There is a need for establishment of a permanent sediment

transpert measurement programme comprising both bed load
and suspended load measurements at the following locations:

* Upstream the reserveir.
* In the reservoir.

* In the 0ld Danube.

*

In the side channels of the Hungarian and Slovakian
flood plains.
* Downstream the confluence at Sap/Palkovicovo.

Furthermore; there is a need for establishment of permanent
programmes for monitoring river bed and reservoir
topography.

Ground water guality

The intensive monitoring must be continued for the coming
years, especially with regard to areas close to the Danube
where the infiltration conditicns have been chunged.
Depending on the developrent of the measured ground water
quality parameters it may be required to add more
observations in the future.

Flora and fauna

A biomonitoring programme comprising the following elements
should be carried out:

* Gecbotanical meonitoring.

* Mapping of the bird species.

* Investigations on fish populations, Carabide~beetles,
grasshoppers and living and dead mussels and water
snails.

* Monitoring of plankton in major water bodies.

Forestry

The following monitoring should be carried out:

* Mapping the forest types in the scale 1:10.000.

* Annual measurements of height, perimeter and leaf

area at selected "monitoring trees".

Data Report
Z November 1993 Working Group of Menitoring and Water Management for Gabeikovo
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1.1

INTRODUCTION

Background and Cbjectives for the Working Greup

As a follow-up of the ‘Special Agreement for Submission to
the Internaticnal Court of Justice of the differences
between the Republic ©f Hungary and the Slovak Republic
cencerning the Gabcikovo-Nagymaros Project’/ a Temporary
Water Management Regime for the Danube has to be
established and implemented.

In order to provide reliable and undisputed data on the
most important effects of the current water discharge and
the remedial measures already undertaken as well as to make
recommendations for appropriate measures a Group of
Monitoring and Water Management Experts for the Gabcikovo
System of Locks (Working Group) was established by the
Republic of Hungary, the Slovak Republic and the Commission
of the European Communities (CEC). The Terms of References
for the Working Group are enclosed in Appendix. A.

The Working Group is composed of the following five
experts:

CEC: Professor Johann Schreiner (primus inter
pares), Director, Norddeutsche
Naturschutzakademie, Germany.

Mr. Jan M. van Geest, Director, DHV Environment
and Infrastructure, The Netherlands.

Mr. Jens Christian refsgaard, Chief
Hydrelogist, Danish Hydraulic Institute,
Denmark.

Slovakia: Professor, Dr. Iger Mucha, Faculty of Natural
Science, Comenius University, Bratislava.

Hungary: Professor, Dr. Gabor Vida, Head of Department
of Genetics, Edtvds L. University, Budapest.

The five experts were assisted by colleagues as listed in
Appendix B. The Working Greoup had its first formal meeting
on September 8-9, 1993 in Bratislava. The second meeting
was held in Budapest during the period October 27 -
November 2, 1993. Field inspections were carried ocut on
October 30 both in Slovakia and in Hungary. In between the
two formal meetings comprehensive work on data collection
and analyses were carried out by the Slovak and Hungarian
experts and interaction with the CEC experts also took
place during this pericd.
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The Working Group has to prepare two reports. The present
report, which is the first one, comprises an assessment of
the impacts of the Gabcikovo project with regard to
discharges, surface water levels and quality, sedimentation
and erosicn, ground water levels and guality, flora ang
fauna, agriculture, forestry and electricity production.
Furthermore, recommendaticons for strengthening of the
monitoring system in the area are given.

The second and final repert, scheduled for the beginning of
December 1993, will comprise recommendations for the
governments for a Temporary Water Management Regime as well
as for necessary discharges, water levels and remedial
measures to be taken.

The Working Group has obtained most of the relevant data
and information regquested from the twe Governments. The
report is based on this information.

1.2 The Gabcikovo Project

The hydraulic structures and their capabilities with regard

to water management as per November 22, 1992 are described

in ref /1/. Since then developments have taken place with
regard to:

(a) Turbines and shiplocks at Gabcikovo.

{b) Variant € structures at Cunovo.

(c) Structures allowing water flow through the side
channels on the Slovakian flood plains. This system,
which started operating in April 1993 enables 234
m'/s to be diverted from the power canal to the side
channels through an inlet structure at Dobrchorst. At
present about 43 m’/s flow through the system of side
channels.

4 Structures alleowing water flow through the side
channels on the Hungarian flood plains. This systemn,
which started operating in August 1993, utilizes some
of the water coming through the Mosoni Danubke and the
seepage canal from Slovakia. At present about 10 m’/s
flow through the system of side channels.

A more detailed description of these structures and their

water management capabilities will be given in the final

report of the Working Group devoted to Temporary Water

Management Regime.

Data Report
2 November 1993 wWorking Groug of Monitoring and Water Management for Gabcikovo




DISCHARGE

Available Data

2 - 1

The amount of discharge data in the area is comprehensive.
Daily data from the locations listed in Table 2.1 have been
analysed. The locations of the stations are shown on the
index map in Fig. 2.1
Table 2.1 Discharge stations in the area

Laxcstios Coumtry Statiow Code

Danube, Devin ] 8K un

Danube, Dratishavs 5K 5140

Danube, Rajka H 000001

Dasube, Duoarcmete H 000002

Danube, Medvedov 5K 5145

Danube, Komaron H 000005

Daovbe, Xomaroo SK &850

Dasabe, l2s 5K 4360

Litle Dasiube, Male Paleniske {intake at Bratislava) 1.4 3150

Ligle Dagube, Novs Dedingka 7.4 3190

Liufe Daoube, Tratice K 5280

Mosoni Dansbe, Quilet al Cunavo K

Mosoai Danube, Rajks H 110002

Sccpage canal, right yide 5K

Danube, bypass weir Cunovo SK

Intake W Skovakisn river branches, Dobrobost SK

Turbines, Gaixitovo 5K

Shiplacks, Gebekove sK
For many of the stations, especlally the ones located at
the Danube itself, historical time series exist for several
decades. In the data analyses presented below mainly the
data from the period 1991 %3 have been considered.
However, also the most important long term trends have been
analysed. ' .

Data Report
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The discharge at the .bypass welr at Cunovo is estimated
from the setting ¢f the gates. The same procedure could in
principle be used also for the inundation welr at Cunove.
However, due te the large width of this weir small
uncertainties in water level cbservation would result in
very large uncertainties on the discharge through the weir.
Therefore, the discharge is not measured, but has to be
estimated from e.g. measured discharge data at Rajka.

At Mosoni Danube historical discharge data exist from the
mid 1980‘s onwards.

In order to assess the impacts of rapid changes of
operation of the bypass welr at Cunovo and of the turbines
at Gabcikovo hourly discharge values have been analysed for
a few selected days.

Data 2Analyses - Long Term Trends

The 1long term trend of the Danube discharge can be
evaluated from Fig. 2.2, which shows the Danube discharges
{and water levels} at Bratislava for the last 40 years. In
addition to the actual data the linear regressiocn line is
shown in the figure. Evidently, there is no significant
long term trend in the Danube discharge.

Historical discharge data from the Little Danube, ref. /2/,
show a clear decreasing trend from the mid 1970’s to 1932.
This is a result of a general decrease in Danube water
level at Bratislava, c¢f. Section 3.2.

Analyses of 1%91-33 Data

Hydrographs of daily discharges have been plotted for all
stations, ref. 2,3/, for the period after January 19%%l.
Furthermere, the monthly average values have Dbeen
calculated.

selected hydrographs for the main river system are shown in
Fig. 2.3, while discharges tc the Little Danube, Mosoni
Danube, right side seepage canal and intake toc the Siovak
flood plains are shown in Fig. 2.4.

A summary of 1993 discharge values stations are given in
Table 2.2.

Data Report
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Danube, the Slovak flood plain and discharge in the
. right side seepage canal 1%%i-%83.
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Table 2.2 Average monthly discharges in 189%3

AVERAGE MONTHLY Apr Muy Jun Jul Aug Ave
DISCHARGE (m*/s} Tan.Jul
Danube, Devin/Bratislava - 1607 1313 2025 an 1925 1964 2830 2129 1.977
Danube, Rajks 03 25 420 294 54 7 731 34 382
Danybe, Dusaremee 298 238 457 119 170 82 789 362 409
Danube. Medvedor 14519 1244 1845 051 J§.51. 1909 rgivsd 2080 1872
Darube, Komerom . 1780 1480 2100 TG 1950 1850 60 2140 2024
Danrube, Kogarmo 1613 1448 2023 -
Danube, lza 1510 1383 2254 F1¥4 066 1969 273% PRI
Linle Danude, Male Puleaiskc 20 1? 1% i7 184 sl 2% it
{inlake at Bratistava)
Linie Danube, Nova Dedinka W, |2 1 15 ER I T A ™" 15
Little Dapube, Trstice i 28 25 25 b 18 19 és 23
Mosoni Danube, Cullet st Cuncvo 1] 7 14 4 2] 20 19 19 16
Mosoai Danube, Rajks 12 9 13 12 pit 2 23 3 16
Scopage canal, right side 2 1 1 1 1 2 2 2 2
Diaaube, bypass weir Cunove 427 1is s 3492 405 444 7 426 388
Intake w0 STovakisn river branches, ai 4} o & 3% 43 44 41 1%
Dobrobont -
Turbioes, Gabcove 1208 31 142% 1870 1356 1404 1987 137% 1.433
Shiplocks, CatkZove 12 16 18 i pi-d k¥ 32 H 22
CONSISTENCY CONTROL OF -J -J'
MEASURED DISCHARGES _ ]
Q. 1.587 1.296 .09 1180 1.906 1.939 1EM 1.957
Q. 1.542 1.220 1.876 2.08 1.807 1.848 2,915 1.874
Q. 1.531 1.275 1.85% 2.063 |.866 1.930 2.735 1.893
Q. 1.760 1.480 | 2100 1 2270 1.950 1.950 2.660 2.4
L 1.413 1.440 | 2.5
Ave (Q..QL 1607 } 1342 foreMo) iz | resz { 1917 | 2780 1.942
Sud ¢, Q) s 112 103 115 $1 &7 7 36
Swave {in %3 8 3 s 5 3 2 3 3
Qs 338 92 - 54
Qu 0 _ poa) 20 % 3154 47 1l 332
Q. 298 238 .-(07 us E¥is] 332 pis 408
Now: Dewils are provided in the wxt
Data Report

2 November 1993 Working Graup of Monitoring and Water Management for Gabeikovo 3 3 5



336

16

From Fig. 2.3 and Table 2.2 it 1is evident ¢that the
Gabcikovo Project has had a very large impact on the
discharge regime in the Danube between the weir at Cunove
and the downstream confluence at Palkovicove. In this reach
{the 014 Danube) the discharge has in 1852 heen reduced to
about 20 % as conmpared to the pre-dam condition. Fig. 2.5
shows the ratio between the Danube discharge at Rajka and
Bratislava from January to August 1993. It is noticed that
the Rajka discharge during this period has varied between
11% and 50% of the Bratislava discharge.

From Fig 2.4 it appears that the discharge to Little Danube
has been increased with about 10 m’/s, representing
approximately a doubling as compared to the pre-dam
conditions. S8imilarly, the discharge to Mosoni Danube has
been significantly increased. Finally it may be noted that
with the water intake from the power canal at Deobrohost to
the Slovakian flcod plains the water flow through the side
arms has been very significantly increased as compared to
the pre-dam conditions, which mest often were characterized
by stagnant water,

100
80
80
70
60
ég 50
w ] *
N i
s
20 4 N A
W\ W "N
10 | : hg/
i i T T T — T
JAN FEE  MAR APR =~ MaY  JUN JoL AUG
Pe_rcentage.:_ Rajka / Bratislava
Fig. 2.5 The ratiec of .the measured discharges at Rajka and
Bratislava for January to August 1593
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An analysis of the uncertainty/consistency of the discharge

1l

measurements can be made by considering the following continuity

conditicens:

(&)

Discharges upstream the reserveir compared to
discharges through the structures and compared to
discharges downstream the confluence.

Qi = Qo = Qs = Qu = Q

where,

{2}
Q=<

where,

-

Qu = Qsnuuvwbevia — LLiwe Dute

Qi = Qs V Qswipoxs ¥ Cootrdemt ¥ Cseeprge T Rnicsons Dowte T Qrajia
Qs = Qmtarvador T Qrviorons Drovse

Qd = Q'Komnum

Qs = Okomwme (eXcluding discharge of river vah}

Discharge along the Cld Danube

Quz =< Qs

Qo1 = Qpypasswer (T Quuntation Weip)
Gz = Qrija

Qo1 = Qovesremae

Because the discharge through the inundation weir is not
measured eguation (b)) is strictly only applicable for
pericds with no discharge through the inundation weir. In

octher

situations only the Q; = Qyu is valid.

Summary results cof this consistency check based on monthly
average discharges are given in the seccnd half of Table
2.2. From the table the following findings appear:

*

Data Keporl
2 soverber 1993

The Danube discharge at Bratislava minus the
discharge to Little Danube {Q,} is except for July
larger than the combined discharge at the
Cuncveo/Rajka and Gabcikovo structures (Q,;}. The
difference is about 80 m’fs (5%)

The Danube discharge at Bratislava minus the Littile
Danube (Q,;} is constantly larger than the discharge

Vorking Group of Monitoring and Water Marmegemeni for Gabcikove
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at Medvedeov plus the discharge at Mosonl Danube (Q;).
The difference is about 60 mw/s {3%).

* The Danube discharge at Bratislava minus the Little
Danube (Q,) is except for July 1less than the
discharge at Komarom (Q,)}. The difference is about 70
wis (5%).

* The discharge at the Hungarian station Komarem can be
compared to the Slovakian station Iza, which is
located a few km downstream with the river Vvah
joining in between. Considering that the difference
between the twc stations, about 100 m’/s, is the same
order of magnitude as the average discharge of river
vah, the agreement between these two stations must ke
characterized as very geood,

* The discharge at Xomarno {upstream the confluence
with river Vah) measured by Slcvakia and the
discharge at Komarcom measured virtually at the same
location by Hungary shows a difference of about 70
/s {4%). Based on the above comparison between
Komaron and Iza it appears that the discharge data at
Komarom are more reliable than those from Komarno.

* The discharge at the bypass weir (Q;} c¢an be compared
directly to the discharge at Rajka ({Q,} for the
months February, April and June 1993, where the
inundation weir was not used for passing flceds. In
these three mecnths the discharge reccorded at the
bypass weir is about 100 w'/s (30%) larger than the
discharge at Rajka.

* -The discharge at Dunarenmete (Qy) Is, except in
January, higher than the discharge at Rajka {Q,;). The
difference is in average about 30 m’/s (7%).

The uncertainties, which should be considered in further
assessment of these findings are:

* The following discharges have not been taken into
account:
- Discharge in the left side seepage canal. This

is not measured, but can be estimated tec be in
the order. of 5 m'/s. The main part of this
water is diverted to irrigation and the
remaining flows to the side channels in the
Slovakian fileced plain.

- Infiltration from reserveoir and river system to
‘ground water. This is in the order of 18 - 35
m’/s between Bratislava and Sap/Palkovicovo,
downstream of where scme of it returns as
baseflow. :

‘pata Repors
3 3 8 Z November 1993 Working Group of Moniteoring and Water Management for Gabcikove
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These two loss terms have to be subtracted from Q
when comparing with @,,. Hence, the discrepancy
reduces to approximately 50 m'/s (3%).

* There are the ordinary uncertainties in measuring
discharge in rivers, mainly due to uncertainties and
instabilities of rating curves.

* The discharge through the bypass weir at Cunovo can
be considered especially uncertain because the
calibratien curve relating the upstream water level
and the gate settings to the discharge has been
calculated from the designed spillway, which had to
be changed Jjust after start of operation due to
serious erosicn problems.

. * The uncertainty on the discharges through the

turbines are considered relatively small.

On this basis the following conclusions can be drawn with
regard to accuracies in the discharge measurements:

(1) The discharges estimated at the bypass weir are too
high. 50-100 /s lower values appear more
reasonable.

(2} The accuracy, with which such water balances as
Qu = Qu = Q3 = Qu = Qs can be derived appear to be in
the order of /. 2-5 ¥ on a monthly basis.

2.4 Adequacy of the present Monitoring System
The number and location of discharge measurement stations
are adeguate.
For obtaining firm <conclusions on the discharge
uncertainties the following checks are required to be
carried out by joint Hungarian-Slovakian teams:
* Check on discharge calibration curve at the bypass
weir at Cunovo,
* Check on discharge calibration curve at the turbines
at Gabcikovo.
* Check of discharge rating curves at Rajka and
Dunaremete,
Data Repor?
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SURFACE WATER LEVEL
Available_bata

The amount of surface water level data in the area is
comprehensive., Data from the locations listed in Table 3.1

‘have been analysed. Some of the data are average daily

values based on raw data from e.g. hourly manual readings
or automatic recorders, while at other stations only
immediate water level readings are made once per day. The
locations of the stations are shown on the index map in
Fig. 3.1

For many of the stations, especially the cnes located at
the Danube itself, historical time series exist for several
decades. In the data analyses presented below mainly the
data from the peried 1991 - 93 have been considered.
However, also the most Important long term trends have been
analysed.

Data Analyses for Long Term Trends

The long term trend of the Danube water levels can be
evaluated from Fig. 2.2 which shows the Danube water levels
at Bratislava for the last 40 years. In addition to the
actual water level data the linear regression line is shown
in the figqure. Evidently, there is a significantly
decreasing long term trend in the Danube water levels at
Bratislava of about 1.5 m. Between Dunaremete and Gabcikovo
the water levels show no clear trend for low flows and a
spall increasing trend for high flows. The reason for this
decrease is described briefly in Sectien B.2.

Data Report
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Water level stations in the area

Measurcment praciise

Dranube, Devin 1.4 5127, 5128 Automalie recorder
Danube, Bratislava SK $140 Automatic recorder
Danube, Brauslave-Ruaovee SK 5141 Manugh, dejly
Dacube, Kajks - H DOGO0T Automatic recorder
Dapube, Dunsromets H 000002 Mrnusl, 25 per day
Danube. Asvanyraro H Automatic recarder
Danube. Nagybugss H Manual, 2x por day
Danube, Gabekove 5K 5143 Mungal

Danube, Palkavicave sK 5144 Manual

Danube, Medvedov SK 5145 Automatic recarder
Danube, Klizsks sK 6810 Manual

Daoube, Zlatna ns Ostrave SK 6830 Mazaual

Danube, Kommamo 5K 6850 Manual

Daaube, 1za K 6260 Magual

Dagube, Radvas sad Dunsjom 3K 6370 Manual

Daoube, Surgve SK 5830 Manousl

Flood plaiz branck, Burjaa H Automatic recorder
Flood plain branch, Doborgsz H Autnenatie tecorder
Flood plaiz branch, BI2 H Automatic tecorder
Little Danube, Male Palenitko {intake st Bratislava) 8K 5150 Autometie recarder
Linle Dasube, Vicic Hrdlo SK 5155

Linle Danube, Pod. Biskupice sK sts2

Limle Duoube, Most oa Ostrove SK 5156

Linle Danube, Malinove SK L11}]

Liwle Daawbe. Nova Dedinka SK 5190 Automnatic recorder
Limic Daaube, leka sK s

Litie Dapube, lahodng X 5198

Lixle Daoube, Tratice SK 2% Automatie recorder
Mosons Danutee, Outlet 2t Cunove K Manusl

Mosots Danube, Mecter H 000017 Automatic teearder
Power canal, upsueam Gabeikove 5K Autoxnatic recorder
Qutlet canal, dowastream Gabcikave SK Automatc recorder

2 Rovember Y993

Working Group of Monitoring and Water Management for Gabcikaw
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3.3 Analyses of 13%1-%3 Data

Water level hydrographs have been plotted for all stations,
ref 72,3/, for the pericd after January 1831.

Selected hydrographs for the main river system are shown in
Fig. 3.2, while water levels in the Little Danube and
Mosonl Danube are shown in Fig. 3.3.

From Fig. 3.2 it is evident that the Gabcikovo Project has
had a very ‘large impact on the water level regime in the
Danube between Bratislava and the downstream confluence at
Palkovicovo. At Bratislava the 1993 water levels during low
flow periods have increased by 1-2 m as compared to pre-dam
conditions, i.e. the same order of magnitude as the leng
term decrease during the past 40 years.

From Fig. 3.2 it furthermore appears that the water levels
in the 0ld Danube at Rajka and Dunaremete in 1333 have been
reduced by 2-4 m to a level 2 m below the lowest ever
recorded values. In additien, the characteristic natural
dynamics of the water level fluctuations have been changed
{reduced) significantly so that the water level is now more
or less ceonstant for several weeks.

From Fig 3.3 it appears that the 1993 water levels in
Little Danube have been increased with 1-2 m as compared te
pre-dam conditions. For the Mosoni Danube at Mecser no
significant water level changes have occurred.

During the first three months of operation of the weirs at

. Cuncove unnaturally large and rapid water level fluctuations
were generated in 0ld Danube. Since then the discharge
through the weirs at Cunovo have basically been held almest
constant except during flood operaticons where the
inundation weir has been used.

Hourly variations in discharges threough the turbkines at
Gabcikovo are shown for three selected days in Fig. 11.2,
from where it appear that the discharge variations from
hour te hour typically is in the order of 100 - 300 m'/s.
Such discharge variation will generate downstream water
level fluctuatiens up t¢ 1 m. Larger water Ilevel
fluctuations were generated on three cccasicns, 18-1% June
1993, 26-27 September 19%3 and 14 October 19%3, with the
purpose of assisting large ships through shallow water
arcund Nagymaros. '

Data Report
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3.4 Adequacy of the present Monitoring System

In general, the present monitoring of surface water levels
appears adequate. However, at present the water levels in
the side channels of the flood plains are not monitored on
a routine basis on either side of the river.

Furthermore, in areas where rapid water level fluctuations

within a day occur it is recommended to substitute the
manual observatlon practice with an automatic recorder.

3 4 Data Report - .
- 2 Rovember 1993 Working Group of Monitoring and Water Management for Gabcikove
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4. SURFACE WATER QUALITY

4.1 Available Data

The amount of surface water quality data in the area is
comprehensive. The station network is shown in Fig. 4.1,
while the analysed parameters are listed in Table 4.1. In
addition to this routine programme some  special
measurements of organic pollutants have been made. The
routine prodgramme has been carried out in Slovakia for 10-
30 years {depending on parameter) and in Hungary for 10-30
yvears {depending on parameter;.

In addition to the above network a program of surface water
guality monitering in the reservoir has been initiated in
1993. This monitoring comprises the xey parameters for
assessment of eutrophication conditions.

Table 4.1 Surface water quality parameters presented by the
Hungarian and Slovakian Data Reports (ref /2,3/).

Parameier Hungary Slovakus
TDS., X
a3, X X
0D, X X
COD, X
Fe X
Mn X
NH,” X

NO, X x
sor X X
a X
PO X X
Chicropbyll-s X

Data Report
2 Kovember 1993 Working Group of Monitoring and Water Mamagement for Gabcikovo 3 [; 7
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Data Analyses for Long Term Trends

All the time series of the Slovakian data are plotted in
ref f2/. The Hungarian Data Report /3/ provided data from
only one station.

The Danube water gquality can according to Hungarian
classification be categorized as lst class regarding the
majority of the components, as 2nd class regarding Ph,
orthophosphate, nitrate, BOD and 3rd class with regard to
bacteria and some heavily degradable substances such as
e.g. hydrocarbons,

Due to high oxygen content, low organic carbon contents and
the very small quantities of fine grained sediments the
surface water guality is generally well suited for river
bank infiltration, which is the major source of water
supply along the Danube between Bratislava and Budapest.

The water quality of the side branches differs from that of
the main Danube channel due to the much lower velocities
and periceds and places with stagnant water. In drier years
a negative trend has been cbserved with high pH, high
crganic matter and low oxygen contents,

The major sources of water pollution on the Slovak section
of the Danube are river Morava and Bratislava.

Analyses of 1991-93 Data

With exception of November - December 1982, when sudden
changes of regime and a high floced event occurred, no
significant changes in surface water gquality parameters as
compared to pre-dam conditions can be detected after
damming the Danube. (See alsc Section 8.3},

Adequacy of the present Monitoring System

The present monitoring system appears adequate as far as
the Danube and the reservoir is concerned. However, there
is a need for monitoring of surface water guality in the
side channels in the flocod plains.

working Group of Monitoring and Water Management for Gabciicwo 3 4 9 |
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SEDIMENT TRANSPORT AND SEDIMENTATION/ERCOSION

Available Data

The data available on sediment transport and erosion

~aspects are limited.

In Slovakia, a comprehensive monitoring and analyses
programme was carried out in the 1950‘s and 19%60‘s, but
limited field data have been collected since then. During
the period September 1852 to August 1993 a sediment
transport field monitoring programme was conducted in
connection with the "Danubian Lowland - Ground Water Mcdel™
PHARE project. This programme comprised amongst other
reguldr measurements of suspended transport at Bratislava
and Medvedov as well as analysis of bed material at
different locations in the reservoir.

In Hungary river cross sections are regularly surveyed for
the main Danube. Such measurements have also been made in
1993 for comparison with pre-dam conditions (September
1892). However, these data are presently only partly
processed. Furthermore, Hungary usually carry out suspended
sediment sampling in three sections {Rajka, Dunaremete,
Medve} each year simultaneously with the discharge
measurements. Occasionally, bed load measurements are
carried out in the same sections. In 1992 this was done
once, while in 1988-89 there were 13 measurements in this
river stretch. Bed material sampling was done approximately
for every 1-1.5 km of the river (evidence sections).

Data Analyses for Long Term Trends

The main channel has been significantly lowered due to
erosion caused by a combination of several man made
factors:

- dam construction in Austria in the last decades
resulting in a sediment (in particular bed 1load)
deficit;

- excavation of gravel;

- bed erosion due to the very high velocities in the
straightened and narrowed navigation channel; and

- pre?ention of bank erosion due to fortification of
river banks.

Pat3 Reporst .
2 November 1993 Working Group of Monitering and Water Management for Gabcikove
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Until the damming of the Danube, erosion took place between
Bratislava and Dunaremete. Similarly, sedimentation
occurred downstream of Sap/Palkovicovo..

In some places the river bed has been lowered more than two
meters since the 1960’s, leading to lower ground water
levels, occasional drying out of river branches (e.g. down-
stream of Bratislava) and less flushing of most river
branches. The lowering of the riverbed during the past 30
years has been particularly large between Bratislava and
Rajka. It is estimated to be about 0.8 meter at Gabcikove
and near Bratislava about 1.5 meter.

According to Hungarian measurements ¢the gquantity and
concentraticons of suspended load on the Danube reach at
Rajka has shown a decreasing trend during the past 30
years, see ref j17.

Analyses of 1991-93 Data

Qualitatively, the effect of the damming at Cunovo is
highly significant on the sedimentation/erosion balance in
the 01d Danube. Two counteracting processes are important.
On the one hand, most of the transported material of the
river have already settled upstream in the reservoir (all
bed load and 60% of the suspended load according to
Slovakian predictions, ref /2/). On the other hand, the
water velocity has been reduced very nmuch. The
sedimentation is therefore likely to continue and result in
finer bed sediments. This will have some implications for
the permeablility of the river bed.

For quantitative analyses few data exist enakling some
tentative but no firm conclusions regarding the J.mpac:ts due
to the Gabcikovo Project.

During the November 1992 flood approximately 2-3 mill m® of
sand and gravel material were eroded in the first S00 m
downstream the inundation weir where the bed protection
works were not yet completed. This material has been
deposited downstream in the 0ld Danube. The 2-3 mill m’ may
be compared to the amount of dredged material (for
navigation purposes) between Cunovo and Medvedov, which
according to ref /2/ is 2.9 mill m’ over the last 45 years.

As a preliminary conclusion from the Hungarian surveys of
river cross sections it can be stated that in some parts of
the Old Danube river bed downstream Cuncve (around 1850 rkm
and 1811 rkm} there is 1-2 m high freshly sedimented
material. This is supported from the observations made
during the Working Group’s field visit, where a new island

Data Repor?l
2 November 1993 Working Group of Monitoring and Water Wansgement for Gabcikove
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of deposited material could be seen in the middle of the
river bed.

In Fig. 5.1 suspended sediment concentrations taken in 1993
are compared to pre-dam data. At the two stations in the
©ld Danube, Rajka and Dunaremete, virtually the sane
sediment concentration levels have been found after the
damming as compared to the pre-dam conditions. However, as

the discharges have been very much reduced a significant

change in the relationship between discharge and sediment
concentration is noticed. Finally, it appears that the
impacts for the station downstream the confluence, Medve,
may not be significant on the present (small) data basis.

Adequacy of the present Monitoring System

There is a need for establishment a permanent sediment
transport measurement programme comprising both bed load
and suspended load measurements at the following locations:
* Upstream the reservoir.
* In the reserveir.

* In the ©0ld Danube.

* In the side channels of the Hungarian and Slovakian

flood plains.,
* Downstream the confluence at Sap/Palkovicovo.

*

Furthermore, there is a need for establishment of permanent
programmes for monitoring river bed and reservoir
topeography.

Data Heport . ]
Z Hovember 1993 working Group of Monitoring and Water Wanagement for Gabcikovo
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6. GROUND WATER LEVEL
6.1 Available Data

The amount of ground water level data in the area is
comprehensive. The network of cbservation stations is shown
in Fig. 6.1, On the Slovak side monitering is carried out
on a weekly basis for about 300 stations and by use of
automatic recorders for more than 100 stations. On the
Hungarian side the menitoring is carried out mostly by use
of auvtomatic recorders. For many of the cobservation wells
historical time series exist for several decades.

6.2 Data Analyses for Long Term Trends

The ground water regime is to a large extent determined by
the permeability of the river channels and the variations
in river water table. In the reach between Bratislava and
Kemarnc an estimated 10 - 20 »’/s infiltrateg to gravel
agquifers on the Slovakian side and 8 - 15 nr’/s between
Rajka and Medve on the Hungarian side. This constitutes cne
of the largest ground water resources in Central Europe.
Due to the very large permeabilities in the gravel agquifer
the ground water flow rates are very high (1 - 3 m/day).

The depth of the ground water table, shown in ref /1,2,3/,
ranged in the pre-dam condition from more than 5 meters
close to Bratislava to around 1 m at Medve. The trend over
the past 30 years is illustrated in Fig. 6.2 showing river
water level at Bratislava together with ground water levels
from five wells located with distances from 0.8 km to 12 km
on a transect perpendicular to the Danube on the Slevakian
side. -

As indicated in Fig 6.2 and documented in ref /1,2/ the
ground water levels have decreased ranging from about 2
meters around Bratislava to about zero at Komarno. This
decrease is due to erosion of the river bed.

A very important feature of the ground water regime is the
large ground water level fluctuations generated by the
dynamics of the river water table. This is illustrated in
Fig. 6.2, where the fluctuaticns in the wells located close
to the Danube are largely determined by the fluctuations in
the river water levels, while ground water level
fluctuations further away from the river mainly depend on
the annual variation in recharge from rain and snow.
Because Szigetk&z is narrower than Zitny Ostrov the ground
water fluctuations over the entire Szigetkéz is dominated
by the Danube.

Pata Report
3 5 l} < November 1993 Working Greup of Monitoring and Water Management for Gabcikovo
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§.3 Analyses of 199%1-%3 Data

Ground water level hydrographs have been plotted for all .
stations, ref 72,3/, for the period after January 1991. Due
to the large and rapid ground water level fluctuations
generated by the Danube it is not possible to accurately
assess the impacts of the Gabcikovo projects by direct
comparison of observed ground water levels for short
periods before and after the damming. Therefore, both the
Hungarian and the Slovakian experts have developed
regression models for computations of ground water levels
- correspeonding to the pre-dam condition.

Selected hydrographs are shown in Figs. 6.3 and 6.4. Fig
6.3 shows the ground water levels at three wells in
Hungary. The three wells are located at 50 m, 400 m and
4000 m distance from the Danube, see map. At the two wells
located closer to the Danube (Rajka and Lipot) the ground
water levels were in the beginning of 1993 reduced by 1.5 -
2.0 m correspending to the decrease in the Danube water
level. After May 1993 the reduction at Lipot decreased to
about 1.0 m. At Darnozselli the reduction is initially
about 0.4 m and after May gradually changes to about 0.2 m.
The timing of this reduced impact coincides with inundation
of the side channels in the Slovak flood plains. However,
the exact reason for this reduced impact {(i.e. increased
ground water levels}) after July 1993 has net been
documented, In all <cases the ground water level
fluctuations have been reduced significantly.

Fig. 6.4 shows similarly the ground water levels at three
wells in Slovakia. The good agreement between observed and
computed values in the pre-dam conditions is noted. The
effect of the damming is clearly seen in all three wells.
At well 694, located close to the reservoir, the ground
water level has increased by 2-3 m. At the other two wells,
located 10-15 km avay from the reservoir in the flood plain
are= and just behind the intake canal, respectively, the
ground water level 1initially decreased significantly.
However, after discharging water intc the side channels in
the Slovakian flood plain from May 1993 onwards the ground
water levels have increased above those corresponding to
pre-dam conditions. This demonstrates that a considerable
recharge now takes place from the side channels. This has
become possible because the running water has removed the
fine material, previously clogging the bed of these river
arms. In all cases the fluctuations have been reduced
significantly.

Data Repor?t
i November 1993 Working Group of Monitoring amd Water Management for Gabcikovo -

357




32

w:Y” LOCATION QF WELLS
|
- Femamiag e Puanie
43
iy
1%
= i
- 157
[
Do | ot
e WA
114 .W . 4 MWT
113
i1z
(‘v’x’c‘t‘(‘J‘a‘s‘c'k':l(‘?’;'c‘!‘(’s‘s'l'c'!'li(‘r‘x‘—crl'rs‘(’;';’t‘l't
1991 1992 19932
Measured and maodelled values - WELL 19440
Fig. 6.3

3 5 8 Data Report

2 November 1993

[m a.5.1.]

1%

128

1y

115

147

118

s

11z

113

HE

L S
|
a | V% N "‘*L\J}‘\jﬁ
AR TN
!

‘I’j L

¥atately

LN L P o |

£ 1 ST B Bad pe

oTrlets tl; et iy e's 313 reae e

1891 . 1gsz

1983

Measured and modelled values — WELL E

£V iy e T i

i

rtetaers ';'l"'!‘)%z E VYT

1891 1882

':'l'c‘n'vl: Patetwitr v

1993

Measured and modelled values - WELL D@

Measured and computed ground water levels from three
The computed levels
correspond to pre-dam conditions.

wells in Hungary 1$91-33.

vorking Group of Monitering and Water Manzgement for Gabcikove



33

WELL SHVYU Ng EGc

kY

}K

L L L E RN PR T FPY ST ) R T en g ey

115.% <

3
£ £
o
o 5
viog ¥
21 ' Tl
- ‘:':_ ; §|
TN £l ol
< i dr s £ £
N TV S X 22 '
a\ $V TV c% E 3 Lﬁgﬁ
i 5 S [ iy
: z I ix :
o, £",°; ¥ .
LR 1 R \\'ﬁ 1/‘\\.‘ /
3\—/\
{7 mecyures CWL {inflypnceg Ty rese-z-}
F mogrifer CWL {egmovies Fe-ITT tamziocs)
$112 1 2 3 ¢ % 8 78 %9 1 3 3 1t
eay 1392 1833
11835 4 WE) y i k=3 z -
] ELL SHMU No 678 £ ”“J WELL SHMU No. §72
1 . '
3 . H 125 v
116.9 i i;‘ v . i R
5 2 . = ”
3 : C‘” ‘_'_ e . 1!'.".&'j A; I i ) *
— = ‘ & f ] 4 £ i
W 3 v I‘?‘ N - H » = = 1 W v i PR il
°1175 3 . o ek e . - H ﬁ[‘a\;- g L ﬁ'#\\
S R IR e CERC'F S A NP
Y A Y I % ~ NAD T B BT R
] L I © AT Ab.‘:. . i
g117.0 ] J\»,w "\ 2701 A N W, \'V"\
(=) jm. ) U H . \31”' ‘ I -
.

LY
el
=4
Nibhg wp fiver arars :

1165 % _ SR
i— ecsyred QWL [intluerced by réservoir} . 188 ""V
5 ---- mgdeiled LWL {computed pre—cbm eongilions? — mge‘;rggc?‘::k({;rsﬁggﬂcgq by resxn -
..... moaelied -y TR=CE= i1t ieqt
1160 TMTMEN Y T 5 6 T s swenr T s e 1948 1 . r_c. . cc_ottd:ae c;: L
roo: P32 s 3T 5 6 9 5 7 8 ST ccorro- 0t o4 08 g
12 1982 1293 1861 1852 232
Fig. 6.4 Measured and computed ground water levels from three

wells in S8lovakia 1991-93. The computed levels
correspond to pre-dam conditions.

Data Report )
2 November 1993 Working Group of Monitoring and Water Management for Gaos:tovo 3 IS 9

e




360

34

For the Slovakian area the ground water levels measured on |
March 3, 1993 are shown in Fig. 6.5 together with
calculation of the changes at that time of ground water
levels due to the Gabcikovo Project. Similarly, conditions
on June 230, 1883 are shown in Fig. 6.6. Hungary was not
able to produce similar maps. Instead a map previously
presented, ref /4/, showing an estimate of the ground water
level changes as per February 8, 1993, is given in Fig.
6.7.

By comparison of Fig. 6.5 and 6.6, which represent
conditicons before and after putting water to the side
channels on the Slovakian flood plain, it is evident that
a good hydraulic connection between the side channels and
the ground water system has been established. Thus, a
substantial ground water recharge takes place from the side
channels resulting in up to 1.5 m increased ground water
levels.

From the most recent map in Fig. 6.6 it is noticed that the
ground water levels on all the Slovakian territory have
increased or have not been affected. The increases have
mainly occurred in the upstream area close to the
reserveir, i.e. in the area which have been most negatively
affected by the long term trend of decreasing ground water
levels.

As a similar comprehensive analysis has not been made for
the Hungarian data, the conclusions with regard to impacts
on ground water levels in Hungary are less certain.
However, by considering Fig. 6.4 and 6.7 it appears that
the ground water levels have also increased close to the
reservoir (Rajka = Dunakiliti region). In the middle of
Szigetkdz between Dunakiliti and Asvanyraro the ground

" water levels have decreased in areas close to the Danube.

Adequacy of the present Monitoring System

The present monitoring of ground water levels is adequate.

Dpata Report
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GROUND WATER QUALITY

Available Data

The amount of ground water guality data in the area is
comprehensive. The network of observation stations are
shown in Fig. 7.1.

In Slovakia a systematic monitering has been carried out
since 1983 on a bimenthly basis. After the damming of the
Danube an extended monitering programme with fertnightly
sampling has been made in a number of wells located close
to the Danube. Under the ordinary monitoring preogramme the
fellowing parameters are analysed TDS s, 0Oz, BODs, CODy,
Fe, Mn, NOy, S0, ¢l and POY. Under the extended monlitoring
analyses are made for more than 100 parameters including
heavy metals and organic micropollutants. The Slovakian
Data Report (ref /2/) shows plots of all data frem the
ordinary monitering programme plus a summary of data from
a single well under the extended monitoring programme.

In Bungary a large amount of data is being collected on a
fortnightly basis. 23 parameters are mwmeasured. The
Hungarian Data Report {ref /3/) shows no ground water
guality data.

Data Analyses feor Long Term Trends

The ground water gquality in the area dominated by the
infiltration from the Danube is generally in a gocd state.
Thus, the quality of the ground water abstracted from the
water works located close to the Danube is generally
excellent,

For the areas farther away from the river, where the ground
water vrecharge partly originate from infiltration in
agricultural and industrial areas, there are some problems
with ground water pellution from point socurces (e.g. from
Slovnatt oil refinery starting in the 19607s,landfills and
dumping sites} and from agrochemicals.

The data from the Slevaklan ordinary menitoring programme
reveal with a few exceptions no long term trends. In a
couple of wells the NO; concentrations show an increasing
trend and in the Rusovce area, where examples of an
increasing trend for TDS;; and a decreaslng trend for the
Mn concentration can be found.

Data Report B
Z November 1993 Working Group of Monitering and Water Management for Gabcikovo
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7.3 Analyses ¢f 15%1-33 Data

In general no ground water gquality changes can be
identified after the damming of the Danube. One exception
is the Rusovce area where decreases in TDS,, and NO, can be
found. These changes can be explained by a changed flow
pattern in this area, which now receives its water from
infiltration in the reservoir, while it in the pre-dam
conditions was flowing from the inland towards the river.
The extended monitoring programme of ground water quality
in Slovakia shows occurrence of organic micropollutants in
some of the observation wells but not in any of the
production wells used for abstraction of drinking water.
There is no trend over time in these concentrations, which
originate from old pollution of the ground water system.

According to the Hungarian Data Report (ref /3/) no
significant changes have been detected in the ground water
quality.

7.4 Adegquacy of the present Monitoring Systen

The present monitoring of ground water gquality appears
adeguate. However, because of the relatively slow ground
water transport process, it should be emphasized that the
intensive monitoring must continue for the coming vears,
especially with regard to areas close tc the Danube where
the infiltration conditions have been changed. Thus it
cannot be guaranteed that a permanent situation, whether
changed or unchanged as compared to pre-dam conditions, is
obtained all over the area the first few years.

3 66 Data Report

2 November 1993 Working Group of Monitoring and Water Management for Gabciezvo
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FLORA AND FAUNA

Bioclogical field research has been done for several decades
in the influenced area. There exist general overviews about
the occurence of 1.000 plant species on the Slovakian and
820 plant species on the Hungarian territory. Approximately
2.800 animal species are detected o©on the Hungarian

territory. It can be expected, that the same amount of

species are found by Slovakian investigations.

It is considered that these numbers are significantly lower
than the real numbers, because not all the taxa of fauna
and flora were investigated (and could be investigated
without enormous efforts).

Availakle Data

There exist investigations on the occurence of the
different taxa with quite different methods. Biomeniteoring
staticons are shown in Fig. 8.1 and described in Table 8.1
and Table 8.2 for the Hungarian and Slovakian areas,
respectively.

Concerning higher (vascular} plants the Slovakian Data
Report (ref /2/) provides a phytecoenclogical map of the
forests from 1960. The Hungarian Data Report (ref /3/)
shows species lists of single investigation plots.

Hungary and Slovakia present in their data reports an

‘overview of the =zoobenthos and zooplankton in the main

channel and in the arm system with species lists. There is
an estimation on species number, biomass and the saprobity
{(a bioclogically based water quality scale ranging from 1 to
4 with 1 representing the best condition) in the.Slovakian
dats report. The Hungarian report deals with the abundance
of the different species in a 20-l-sample.

From the fish species both the Slovakian and Hungarian
reports list 65 as the present number. The Slovakian report
contains an estimation of the ichtyomass in different
habitats.

There are less data about the terrestrial fauna. Species
lists exist in Slovakian report from Collembela, Acarina,
Araneae, Chilcpeda, Carabidae, Staphylinidae,
Curculionidae, Rhopalcocera, amphibians, reptiles, bats and
mammals. _ :

Data Report
2 November 1963 Working Group of Monitoring and Water Management for Gabcikeve
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Mornitoring areas of flora and fauna in the territory of the Gabéikovo Project

Monikding AIras

b - barest biolops

- BQuatic Digta
ﬂ &+ pOA-hOrEN DROLODE

SUGETKOZ AREA
BICMONITORING STATIONS

Fig. 8.1 -Bicmonitoring stations in Slovakia and Hungary

2680
- Data Report
2 Noverber 1993 Working Group of Monitoring and Uater Maragement for Gabcikeve
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Table 8.1 Flera and fauna groups recorded 1in Hungarian
bicomenitoring stations 1989-1932

Aaimslivegration grovps Medioxds Iptenaity of Number of Yomoaitoring
iDveatipations 1ation {Fyg. 3.1}

Vegratice BRAUN-BLANGUET method ouce/year I II; M. v, v
219220m + rowplete Mo

MoHuscz . Hané sorting. separwing from ouct/year 3,89, 11, 13, 14,18, 1719,
Hter by sieves agd waking 20, 23, 24, 28, 79, 10, 36, 40,
e soil 45, 4%

Crusiacea and Rolatons Plaskton net of 100 we mesd onerally montily 3.4, 38,27, 78,30, 34,33
s

Macrozocbethos Sundard FEA Pond Nt kick geasrally monthly 33,24 365, 77,38.30. 432
apd ywerp metiod

Odooaa Magd sisgied, cye obwrrvation bimoathly .4.6,7. 19 12, 13, 15, 16.

18, 19,22, 27. 31, 32, 3%, 47,
43

Hetsropers Waler wet balfycarky 3.5, 14,43, 21,73, 28, 36, €1

{aquatic and semuquatic}

Neuropizroides Neuing aod beating of e balfyearly 7.8, 13, 16, 23, 24, 35 38,
braoches of e and thrubs, 43 4% 49
ght 1rap

Coleoptera Sweeping and beating the Frow march @ Fuly monthly, 1,2.8.9. 10, 11, 17, 21. 24,
vegeaton, shifting forest Huer cote m Autana 25,30, 33, 38, 39, 41_ 47 43,
and debris, Colectmyg with 48, 5O

memury-vaper bulbs, baad
searching Osaglop). pitall

rappag

Trichopters Lamiping with mercury-vapour 13 days/manths 3 5.6, 15 16,17, 21, 7437,
Yulbs, and singling 33, 43

Lepidopters Sungling with oets, Hght and peoceally moatdhly 1,10, 12, 13, 16, 20, 21, 2.
sugar baits. Lamps used were 31,32, 35. 36, 42, 46, 30. 51,
tree differeat types of UV
lampy (125 and 250 W merury- -
vapour bulbs and 150 W
mixediight bulbr

Acari (Onitvatida) Samphes from Uter aod humus care/ycar 5. 9,10, 14, 17, 24 30, 4%

oif witk rooty, sot mes aad
Lchemer, bark mow wd lcbones.
mrouldering troes, brick of graax

Piwer Eleciric fisking bimootly 3.5,6,7, 11,14, 15,17, 24
28,34, 36,37, 4], 42

Amphiba Freld observatios . iz sprag wod autumo

Aves T kods, spt resording | Froms Mardh Gl Tuly wnd winter $,.%, 10, {2.21.33.33. 47 W@

(Dashrk method)
Mammalis 100 snap tapsy for 3 days seasorally £.5.%, 10,13, 23,35, 39 15
) a6
Data Report

2 November 1993 Vorking Group of Monitoring and Water Management for Gabg-scvo 3 6 9
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Table §.2  Flora apnd Fauna recorded in the Slovakian Monitoring
Areas

Biomaogiioring «res { Mais monitoriag Ipecics {laxa} )
3 —_—
i. ~Ustrov Kopaz® - el Fopuluy alta, Impatiens parviflers
Pod. Biskupice A Clwrilis pumils, Pu ichus . Magus religross, Minots dryas
Z. TRusoviic qarovy” P Populus aigra, Acer sepumde. Fraxious exaclrior, Impatiens parviflors
Rusowvee A Heliecls obvix, Pupsliz muscorem, Lycxens dirpar
3. “Owirovee Jucky™ F Salix fregiliy
- Cugove A Clawilis pwruls, Carychium gnnimues. Trentastelline cyliodrica, Zygarna viciac
L T Topolove hoay™- " Quercus robur, Corpus max
Fad. Brkupice A Clausiliz pumils, Microts arvalis
5. “Horns vrbina™ P Robinis pcadoaracia, Solidage gigantca, Populus oigra
Hamulhkeove
6. "Dunasjske Lriviny™ P Unpstiens parviflors, Saliz alba
- Mijezne A Zooioides witdus, Bembidion varium. Hyls arbores, Triturus ¢ristats dobrogicus
¥ *Bodicks brana™ |4 lmpsticas plandvlifers. Impaticos parviflors
- Bodiky A:  Mypochioniys rufulus, fishes and aquatc cvertebraa
14 * ¥ralereska fuka® F: Leusojuny acrivem, Asier oovi-belgu, Traps cooocsrps, Nympbaca albs
- Bodiky A:  Bembwico wlatum, Tanysphyrus lemoae, Misguraus forsilis, Stizovedion Tuciopercs
13. “Gombarovike” F Carex migrs, Carex seutiformis, Thalictrum flavan
- Vrakun
4. “LtrsgovT- P Salix Fragilis, lmpatess ghodulicra, Leaojum seativiim, Phragmiics australis
Gatxikerg Ar  Coshilcops repeotias, Bombidion {femonmm, Grawecephalus baload, Leusivous idus
15, “Erved”- | 3 Salix fregiliy, Lostojum seativuny, Aster novi-delgii
Palkevicove
18, *Sporns ¥l F: Lopataas pesviflors, Solidago gipantea, Populus alba, Ulnus sp., Cirsium arvanse, Carex hira
- Medvedor Ar Zooiwides nitdes, Amsrs acoca. Purostchus vomaliy, Bemdidion varium, Philonthus fuscipes.,
Cypriows carpio, Suizosiedion voigenss
17 *Mobyln®- ¥ Iris predacoryy, Pulans anmdicaces
Doloy Bar
2t T¥arsk®. P: Orchix palusuis, Enophorvrs angusifctium, Carex gigra
Botielov
3. “Stary fes™- ¥ Laucojum acativam, Axizz povi-belpii. Enpatesy parviflors, Populus alba, Saiix fragitis
Klucovee {Cicov)

Used Mobods:
¥} Flors and vegelation
- scguantutve and quantiative oumere methods
- basw demdromotric prameters
- Iosses of leaves (leaf ares mdex) of forest stand
¥} Fauna
~ ¢vrrmnt quantative wnd qualitative mrdods vied for ovalwtion of given laxoooout groups of feuns (arcal medod, Uaowect methiod, saumpling after
faofizes and tpdividual samplmg})

Tone and Hntensity of mvenigatives:
Biomoaitoring of Tora and fawns i dour oo sl biomonitoring arees from 1990 10 1992, laveatigations are done monly Twice per yeur, adequakcly 1o the
aw of obrrved Bitopes

E Cata Report
3 7 0 2 Noveaber 1993 Working Group of Monitoring snd Water Management for Gabcikove
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Hungary can provide data about the following taxa:
Mollusca, Rotatoria, <Crustacea, Odcnata, Heteroptera,
Neuropteroidea, Coleoptera (61 families), Trichoptera,
Lepidoptera, Acarinaz {Cribatida), Pisces, Amphibia, aves,

Mammalia (small mammals).

Data Analyses for long Term Trends

It can be estimated that forestry and agriculture together
with regulation measures in the Danube and construction of
dikes have caused changes in flora and fauna in former
times but the data base does not allow to analyze the long
tern trends for most of the taxa. On the other hand in some
cases 1t provides a good basis for analyzing the trend in
the past (e.g. the phytoccenclogical map of 1960) and for
menitoring the  development in the future {e.g.
investigaticn plots for higher plants on the Hungarian
territory if these are fixed in the field).

Long term analysis with a good data base can be done with
fish species. From 56 native fish species 4 are now
extinct, 13 species were introduced by man.

Analyses of 1991-1993 Data

On the one hand the data base and on the other hand the
long response time of natural systems only allow to
quantify the influence of Variant C structures on flora and
fauna on single aspects:

* For construction of the Gabcikovo scheme 3.180 ha out
the 10.356 ha of Slovakian floodplain forests were
seized. On the Hungarian territory the 1loss of
alluvial forests is estimated to 1.200 ha.

* Derived from investigations of zoobenthos and
zooplankton saprebity in the main channel varied in
1990-19%2 between 2.5-3.0; in 1992 between 2.6-3.3.

* An increase of the relatively number of ecologically
plastic, eurytopic species, introduced species and
expansive species of fish is observed. The relatively
number of already threatened species, mostly
stenctoplic species decreased.

Biomass data from nonvertebrates were in general not taken
as basis for analyzing short term changes because these
values normally do riot allow a clear diversion of effects
of the Variant C structure and parameters like temperature,

Working Group.of Meonitoring and Water Management for Gabcikovo 3 7 1
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amcunt of light or amount of rainfall.

. Adeguacy of the Present Menitoring System

At present a huge amount of data are ccllected. There is a
need for applicaticn of more guantitative and
semiguantitative methods that deal with (under monitoring
aspects) goed indicater taxa in suitable sites. The present
monitering system should be strengthened at least with the
following investigations:

1. Geobotanical monitoring plots in different habitats

' where changes in the environmental conditions could
be expected. For describing the abundance the BRAUN -
BLANQUET-method should be used.

2. Ma?ping of the bird species in a grid system with 1-
km* - plots covering the whole area potentially
influenced by the Variant C,

3. Quantitative investigations on fish populations in
selected reaches of the reservoir and the old Danube
and 1in selected side branches/oxbow lakes by
electrical fishing

4. Quantitative investigations on Carabide~beetles with
BARBER-traps in different habitats undisturbed by
forestry and agriculture f{e.g. forests and sand
banks)

5. Quantitative investigations o©n grasshoppers in
grassland monitoring plots mowed 1 or 2 times a year
{yearly at the same tinme)

6. Quantitative investigations on 1living and dead
mussels and water snails in selected monitoring plots
in the reservoir, the Danube and oxbow lakes/side
branches. -

7. Qualitative, and if possible also quantitative,
monitoring of the rotary and crustacean plankton in
major water bodies including the reservoir, the
intake canal and the 01d Danube.

The monitoring plots should be mapped in detail (1:100 -
1:1.000). Investigation plots 10x10m or 25x25m should be
durable marked in the field so that the survey can be
repeated on the exactly same place.

Data Reper? )
2 Kovember 1993 Werking Group of Renitoring and Water Management for Gabeikeve
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AGRICULTURE

The annual rainfall and evaporation amounts are of the same

order of magnitude; however with significant different
seasonal variations. Thus it 1is required with some
additional water supply to the vegetation during the summer
season. This extra water supply has traditionally been
possible throughout the area by vertically upwards flow in
the capillary zone from the ground water table to the root
zone. The necessary cenditions for this are that the ground
water table is net tooc deep and that no {capillary
breaking} gravel layer is lcoccated in between.

Available Data

For assessing the possible changes in capillary water
supply for the agricultural production data is required on
depth to ground water table and depth to gravel laver.

This information is provided by the Slovakian Data Report
(ref /2/}, while the Hungarian Data Report (ref /3/) does
not provide any data nor analysis on this issue.

Data Analyses for Long Term Trends

Due to the general decline of the ground water table in
large parts of the area during the past 40 years the
conditions for capillary water supply to the root zone have
decreased and the irrigation water requirements have
increased correspondingly.

AnaZyses of 1991-93 Data

Due to the increase of ground water tables in large parts
of the Slovakian area the conditions have improved.
According to an estimate given in ref /2/ the requirements
for Iirrigation from external sources is expected to
decrease by about 253 % as compared to the pre-dam
cenditiens.

Nc specific analyses on this issue is provided in ref 73/
for the Hungarian area. In part of the Hungarian
agricultural area ground water levels have increased, while
in other areas close te¢ the main Danube the ground water
levels have decreased. However, without specific analyses
the impacts on agriculture in Hungary cannot be predicted
wlth certainty.

Pata Report
2 Novesnber 1993 Working Group of Monitoring and Water Management for Gabcikove
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5.4 Adequacy of the present Monitoring Systen

The present monitoring system is adequate as far as
irrigation requirements are concerned.

Data ReporT
2 November 1993 Vorking Group of Monitoring and Water Management for Gabcikovo
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FORESTRY

Available Data

For the Slovak territory (ref f2/) there exists a map of
groups of forest types (according to Zlatnik) from 1960 in
the scale 1:50,000 derived from maps in the scale 1:10,000.
This represents the state before starting construction
works. The distribution of groups of forest types (in %)
before and after construction of the Gabcikovo dam is
shown. The summarized mean annual increment of thicknes,
tree height, mean losses of leaves and leaf area index fronm
24 monitoring areas are shown for 1881 and 1992..

The Hungarian Data Report (ref /f3/} shows results of
measurements of perimeter growth of 117 trunks all located
in the Dunasziget area. Additiocnal data from the Dunakiliti
area could be provided.

Data Analyses for long Term Trends

Forest types change under natural conditions according to
changes o©f the site parameters. In economically used
(commercial) forests these changes are modified by
selection of planted tree species. The first so-called
profit forms of poplars were planted at the end of the 19th
century. However these measures might represent the site
conditions.

Analyses of the 1991-199%3 Data _
Changes in distribution of groups of forest types and its
tree species composition before {1976) and after (1893}
construction of the Gabcikovo dam are shown in Table 10.1
and in Fig. 10.1. for the Slovakian area. Similar figures
for the Hungarian forest areas are shown in Table 10.2.

In a short time view changes in composition of tree species
caused by changes in site conditions cannot be observed.
Other indices must be used for monitoring short term
changes.

Working Group of Monitoring and Water Management for Gabcikov03 7 :
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{1993} conatruction of the Cabcikove dam.

Table 10.1 Changes in distribution of forest types ir Slovakia

and ita tree composition before (1978} and after

distribution {planary and percentage} of tree compostion
groups of groups of forest types
forest types = befors after difference origin present
construction { construction )
Cameto - Quercetum 185 ha 30 ha 185 ha oaks, limetree, oak, limetree,
{CoQ) 1,8% 0,4% ‘{comel, (elm) mapie, cornel
elm, oak, ash, . [lash, cak, ma,:- ,,'
Ulmeto - Fraxinetum 3,380 ha 1.833 1,847 ha {domestic poplars, [domestic poplars
carpineum { UFrc ) 32,6% 25,6% limetree, maple, |cultivar poplars,
hard floodplain forests { hornbeam ) limetree
eim, oak, ash, cultivar poplars
Ulmeto - Fraxinetum 4,000 ha 2,850 ha 1,180 ha |domestic poplars,
populeumn { UFmp ) 28,6% 38,7% aspan,
“Querceto - Fraxinetam | I cak, ash,  |cufivar popiars
(QF} 1,482 ha 1.386ha 1,150 ha |domestic poplars,
14,3% 18.3% aspan,
T T fofalareacf | 5482ha | 4,236ha | gha | T
transitional floodplain 52.8% 59.0%
forests
willows, alder, willows, alder,
Saliceto - Alnetum 1,300 ha 1,077 ha 232 ha |domestic poplars, |domestic poplars
{ SAL) 12,7% 15,0% : cultivar poplars,
soft floodplain forests _ )
TOTAL 10,356 ha 7,176 ha 3,180 ha

Therefore, in the Slovakian Data Report the leaf area index
is used as important production-ecoclogical characteristic
and the loss of leaves in the middle of August are used.
They show a significant increase of the leaf area index
from 1931 to 15%%3 near the reservoir
decrease of the mean loss of leaves in August in the sanme

area.

{Rusovee)

and a

There are no comparable data from the area between

the reservoir and Sap/Palkovicove and from outside the
influenced area {to exclude climatical effects).

Data Report
2 November 1993
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Distribulion of groups of {orests I-/pes in ha belare (1976} and attar (1993} construction of the
taabclkuvo dam
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Fig. 108.3 Distribution of forest groups in Slevakia before
{1976) and after {1993} construction of the Gabcikove
dam.

Table 10.2 Changes in Distribution of Main Forest Habitats
(according to the 2urich-Montpellier-System) in
Szigetkdz between 1960 and 1990. -

Main fores habitat lnl%ﬂ_ % 1960 J_h.ll990 % 1990
1 ULMENION {Fraxino-Ulneto-Quercetum roboris. 1892 12 7 11
with subrelicium Quescele robert-Carpinetum
SALICION ALBAE-FRACILIS fwitk {-7 % Alnetum plutinosss 3613 43 1668 3
culttvar ROBINIETUM + PINETUM S 11 270 ¥4
suhivar POPULETUM curcamerivans hybrids ' 150 I3 1518 54
TOTAL 3500 - oe T80 100
dnngcs are oot doe o Gabclkove Synam tasliont, hut 4o et it consderalions
Data Report
2 November 1993 Working Group of Monitoring and Water Management for Gabcikovor
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In the Hungarian Data Report it is estimated (without
evident data base} that roughly 5 % of the ficoedplain trees
already died. The perimeter growth data were taken in
Dunasziget area and near Dunakiliti. Beth show a
significant decrease in 1993. There are no comparable data
from outside the influenced area (to exclude climatical

. effects)

Adequacy of the Present Monitoring Systenm

The present monitoring system should be strengthened in the

following way: ' '

1. Mapping the forest types in the scale 1:10.000

2. Selection of "monitoring trees® (n x 10% Salix alba
and Populus X eurcamericana CV. T 214} all along the
Danube on both  sides from Bratislava to
Sap/Palcovicove with annual measurements/observations
of height, perimeter in 1.3 m height and leaf area
index. '

Data Report

. 2 Movember 1993 wWorking Group af Monitoring and Water Management for Gabcikove
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1. ELECTRICITY PRODUCTION
The electricity production at Gabcikovo is shown in Fig.
11.1. The same figure shows the ratio between the Gabcikovo
electricity preduction and the total electricity
consumption in Slevakia as a graph.
The electricity produced at Gabcelikove goes into the
Slovakian electricity distribution network.
28500 14
—_ ri2 ,
£ 20007 i >
z Lo £
0] 10 2
% 15001 - - ;6
Z | g
9 1p004 Pe 3G
z s
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o 2
500_ e e . I 15
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MonTHS
TSN PRODUCTION OF ENERGY PERCENTAGE OF PRODUCTION!
AN . AT Oandikove ConsumpTioN N SR AT GaBCixovo- !
Fig. 11.1 Electricity production at Gabecikove and its share of
the total electricity consumption in Slovakia.
- Data Report
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An illustration of the hourly variation of electricity
production and the discharge through the turbines is shown
for three typical days in Fig. 11.2.

31.7. 1992

004 -+ |tes1e93 . 29.9. 1993 .. _

e chewmmmy - —m e i

380+ . S L et LR S

2807 - & Bralssieve 100 mog

O frslitteve 4,00 Meod
260‘J_' t 878 ady1

2423 m’,t._x

2 Bralitiaes 408 hag
axst gt

\/ 3.83 men/ms™

Probuction OF ENERGY [ MWh |
N
(-1

DALY PRODUCTION |- -
8 000 MWh

1 DALY PRODUCTION
B 116 Mwh

NG " T R T e T T TR T e e
TTTY T T T T ITTITY TITIT I YT T I T H? I I A R R O
10 18 2 10 18 Z 18 i8
1 14 22 8 14 22 g 14 22

Hours

Fig. 11.2 Hourly variation in discharge and electricity
production for three typical days.
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1z. QTHER PARAMETERS

The internaﬁional navigation through the shiplocks at
Gabcikovo has functioned since its opening on November g,
1992, During this period the locks have been closed for 14
days.

The numbers of ships and shiplock openings are shown in the
Slovakian Data Report (ref /f2/). The monthly average
numbers of openings of shiplocks and of ships passing have
been shown for January -~ August 1993 in Table 12.1. It is
seen from the table that for the first eight months of 1993
there has keen in average 12 openings of ship locks per day
and in average 31 ships have passed the locks per day.

Table 12.1 Monthly numbers of shipleck openings and ships
passing at Gabeikove, January ~ August 1993.

Numbers a2 Japuary February March April May June July Augunt Average
average per dsy Fap-Aug

Shiplock openings 5.8 £l 12 114 122 1346 15.6 174 1.8

Ships passing 16.1 s 26.2 0.7 6.8 l 3tz 3R7 .3 312

Data Report . _ }
2 November 1993 Working Group of Monitoring and Water Management for Gabcikovs 8 1



13.

13.1

56

SUMMARY ASSESSMENT OF IMPACTS FROM THE GABRCIROVO PROJECT

The impacts of the Gabcikove Project to the various
parameters described in the above Chapters 2-12 may be
categorized in two main groups, namely those where major
general impacts have been identified and those where for
various reascns no major general impacts as compared to the
pre-dam conditions can be detected from the available data.

Aspects where major general impacts have been observed

As described in the above Chapters significant general
impacts have been identified for the following parameters:

discharges;

surface water levels;
sediment transport and sedimentation/erosion;
ground water levels; and
electricity production.

A N %

The impacts are summarized in the following.

Discharge

The Gabcikove Project has had a very large impact on the
discharge regime in the Danube between the dam at cunovo
and the downstream confluence at Sap/Palkovicove. In this
reach (the 0Old Danube} the discharge has in 1993 been
reduced to in average about 400 m'/s corresponding to about
20 % as compared to the pre-dam condition. :

As an effect of the project the discharges in the Little
Danube and the Mosoni Danube have been increased by 10 - 20
m'/s, so that Mosoni Danube now permanently carries
discharge. Finally, water is being provided tc the side
channels on both the Slovakian and Hungarian flood plains
through new structures.

Surface water level

The Gabcikove Project has had ‘a very large impact on the
water level regime in the Danube between Bratislava and the
downstream confluence at Sap/Palkovicovo.

At Bratislava the water levels during low flow periocds have
increased by 1-2 m as compared to pre-dam conditions, i.e.
to a level corresponding to the situation 40 years age.

Qata Report
3 8 ? 2 Wovember 1993 Working Group of Monitoring and Water Management far Gabcikovo
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In the upstream part of the ©¢ld Danube the 1993 water
levels have been reduced by 2-4 m as compared to pre-dam
conditions, and have thus reached a level 2.m below the
lowest ever recorded values, In addition, the
characteristic natural dynamics of the water level
fluctuations have been changed (reduced) significantly.

Sediment transpeort and sedimentation/ercosion

Significant erosion occurred downstream the Cunove
structures under the November 1%%2 fleod event. This
material has been deposited downstream in the ¢ld Danube.
Sedimentation of fine material/silt can be seen in the 0ld
Danube. Most likely, sedimentation of the total bed locad
and a substantial part of the suspended lvad have occurred
in the reserveir. However, there are presently not
sufficient data to quantitatively assess such impacts.

Ground water level

The Gabcikovo Project has had a significant impact on the
ground water levels in the region. Initially the ground
water levels were reduced very much close to the 0ld Danube
and increased significantly close to the reservoir. The
inundaticn of the side channels on the Slevak flocod plains
has subsequently significantly increased the ground water
levels in the Slovak area.

In June/July 19383 the situation in Slovakia shows that over
the entire area the ground water levels have increased or
have not been affected. The increases have mainly occurred
in the upstream area close to the reserveir, i.e. in the
area which have been most negatively affected by the long
term trend of decreasing ground water levels. On the
Hungarian side, where comprehensive impact assessments have
not been completed, it appears that the ground water levels
have also increased cleose to the reservoir (Rajka -
Dunakiliti region). Furthermore, it appears that in the
middle part of Szigetk&dz between Dunakiliti and Asvanyraro
the ground water levels have decreased in the areas close
to the main Danube.

On both sides the ground water level fluctuations have been
reduced significantly,
Electricity production
The Gabcikovo hydropower plant has preoduced 150 - 200

Gwh/month in 1993. This corresponds to about 10% of
~ Slovakia‘’s electricity consumption.

—_—— - m -

. Data Report
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Aspects where nminor impacts have been observed or no
significant impacts can be detected from the available data

As described in the above Chapters no general significant
impacts could be detected on the basis of the available
data for the following parameters:

surface water quality;
ground water quality;
flora and fauna;
agriculture; and
forestry.

* Ok & K *

For some of the parameters significant local changes have
been identified. For other parameters the data availability
and/or the time periocd have not been sufficient to derive
firm conclusicons. Finally, for some parameters no
significant general impacts are expected.

The conclusions found for each of the parameters are
summarized in the following.

Surface water quality

With exception of November -~ December 1992, when sudden
changes of regime and a high flood event occurred, no
significant changes in surface water quality parameters as
compared to pre-dam conditions can be detected after
damming the Danube.

Ground water quality _
In general, ne significant ground water gquality changes can
be identified after the damming of the Danube. One
exception is the Rusovce area where some parameters (e.dg.
Total Dissolved Solids and nitrate) have changed due to
changes in the flow pattern. No changes in concentrations
of heavy metals nor organic micropollutants have been
detected.

Flora and fauna

Due to insufficient data availability and due to the long
respense time of natural systems with regard te flora and
fauna, no major general impacts have been identified.
However, on the following aspects significant impacts have
occurred: removal of about 4,500 ha floodplain forest under
the construction phase; saprobity values in the 0ld Danube

Data Report
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have slightly increased; and some changes in the occurrence
of certain species have been noticed.

Agriculture

Due to increases of ground water tables on the Slovak
territory a slight increase in the capillary water supply
for Slovakian agricultural areas has taken place. 1In
Hungary, where comprehensive assessments have not been
made, the impacts on agriculture are uncertain.

Forestry

The leaf area index and the perimeter growth are pesitively
correlated and the loss of leaves in the middle of August
is negatively correlated to increase of ground water
levels. Hence, the impacts on forestry depends on the
impacts on ground water levels, i.e the forestry has been
positively influenced in Slovakia and negatively in
Hungary. )

Data Report ;
2 November 1993 Working Group of Monitoring and Water Management for Gabclh'ov3 8 ‘_.;
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14. RECOMMENDATICONS FOR STRENGTHENING OF MONITORING SYSTEM

- A comprehensive monitoring programme has been carried ocut
on a routine basis for many years {decades) in both
countries. Furthermore, extended programmes have been
established to monitor in greater details the conditions

" after the damming of the Danube.

The Working Group finds the present monitoring systen, i.e.
the extended programmes in both countries, generally to be
relevant and recommend it to be continued. In many fields
the present monitoring system appears adequate, while in
other fields there are clear needs for a strengthening.

The strengthening comprises two different components,
namely:

* aspects requiring more measurements, either in terms
of Tmeasurements of new parameters or more
measurements (in time and space) of already measured
parameters; and

* aspects where discrepancies between Slovakian and
Hungarian data have been detected, and wheare
coordination efforts therefore are required.

14.1 Aspects requiring more Measurements

Surface water levels

There I1s a need for a new monitoring programme on
measurements of surface water levels in the side channels
on the flood plains both in Hungary and in Slevakia. At
stations, where substantial fluctuations within a day
occur, it is recommended to substitute manual measurement
practises with automatic recorders.

Surface water guality

There is a need for a new monitoring programme on
measurements of surface water quality in the side channels
on the flecod plains both in Hungary and in Slovakia.
Sediment transport and sedimentation/ercsicn

There is a need for establishment of a permanent sediment
transport measurement programme comprising both bed lcad

Data Repory i
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and suspended load measurements at the following lecations:
(1) Upstream the reservoir.
{2} In the reservoir.
(3 In the 04 Danube.

{4} In the side channels of the Hungarian and Slovakian
flood plains,

(5) Downstream the confluence at Sap/Palkovicovo.

Furthermore, there is a need for establishment of permanent
programmes for monitoring river bed and reservoir
topography. '

Ground water guality

The intensive menitoring must be centinued for the coming
years, especially with regard to areas close to the Danube
where the infiltration ceonditions have been changed.
Depending on the development of the measured ground water
quality parameters it may be required to add more
observations in the future.

Flora and fauna

The present monitoring system should be strengthened with
the following investigations:

{1} Gecbotanical monitoring plots in different habitats
where changes in the envirenmental conditions could
be expected. For describing the abundance the BRAUN -
BLANQUET-method should be used.

(2) MaPping of the bird species in a grid system with 1-
km* - plots covering the whole area potentially
influenced by the Variant C.

(3) Quantitative investigations on fish pcpulations in
selected reaches of the reservoir and the old Danube
and in selected side branches/oxbow lakes by
electrical fishing

{(4) Quantitative investigations on Carabide-beetles with
BARBER-traps in different habitats undisturbed by
forestry and agriculture (e.g. forests and sand
banks) : _

pata Report . .
2 November 1993 Working Group of Monitering and Water Management for Gabcikovo 3 8 7
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{5} Quantitative investigations on grasshoppers in
grassland monitering plots mowed 1 or 2 times a year
{yearly at the same time]

{(6) Quantitative investigations eon 1living and dead
mussels and water snails in selected monitoring plots
in the reservoir, the Danube and oxbow lakes/side
branches. N

(7) Qualitative, and if possible also guantitative,
monitoring of the rotary and crustacean plankton in
major water bedies including the reserveir, the
intake canal and the ¢ld Danube.

The monitoring plots should be mapped in detail (1:100 ~
1:1.000). Investigation plots 10x10m or 25x25m should be
durable marked in the field so that the survey can be
repeated on the exactly same place.

Forestry

The present monitoring system should be strengthened with
the following investigatiocns:

{1) Mapping the forest types in the scale 1:10.000

(2} Selection of "monitoring trees” (n x 107 Salix alba
and Populus X eurcamericana CV. I 214) all along the
Danube on both sides from Bratislava to
Sap/Palcovicovowith annual measurements/observations
of height, perimeter in 1.3 m height and leaf area
index.

14.2 Aspects requiring coordination Efforts

Foer c¢btaining firm conclusions on the discharge
uncertainties the following checks are required to be
carried ocut by joint Hungarian-sSleovakian teams:

{1} Check on discharge calibration curve at the bypass
weir at Cunovo.

(2) Check on discharge calibration curve at the turbines
at Gabcikovo.

(3} Check of discharge rating curves at Rajka and
Dunaremete.

" pata Report
3 8 8 2 November 1793 Working Group of Monitoring and Water Management for Gabcikovo
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Budapest, 2. November 1993

g/

Johann Schreiner

7
.///""2 R - RNl

/ Iger Mucha Gabor Vida
Jan M. van Geest
Data Report :
¢ Hovember 1993 Working Group of Monitoring and Water Management for Gabcikovo
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(Extracts)

Commission of the European Communities, Czech and Slovak Federal Republic, Republic
of Hungary

Fact Finding Mission on Variant "C” of the Gabé&ikovo-Nagymaros Project, Mission report
of 31 October 1992
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COMM4ISSION OF THE EUROPEAN COMMURITIES
CZECH AND SLOVAK FEDERATIVE REPUBLIC
REPUBLIC OF HUNKGARY

~

FACT TINDIKG MISSi0H ON
VARIANT C OF THE GABCIKOVO-MAGYMAROS PROJECT

MISSION REPORT

Bratislava
October 31, 1992
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In connectlon with trilateral negotiations helid in Londen
on Cctober 28 between the European Commission (CEC}), =zhe
Czech and Slovak Federative Republic {CSFR) and Hungery on
variant € of the Gabclkovo-Nagymaros project 1t was
decided to carry cut a Fact Finding Mission composed of
one expert from each of the three parties.

The Mission met first time on October 29 in Gydr, carrlied
out an on-site inspection of the ongo*ng work on Octoker
30 end held the concluding meetings in 3Bratislave on
Octcber 30-31, 199%2.

very significant constructicn activities are presently
going on. The scheduled completion of the Gabcikovo
complex and the structures of the variant C projec: are
summarized below :

4 GABCIROVO COMPLEX

SCHEDULED COMPLETION 1/11-92 | 15/11-92 | 1/3-93 § %/3-93 | 19895 !
|

Ship locks {finished} 1

foewer statlon iact.

1l ruvbine

H

3 turbineg X

!

. I

5 turbines X {
i

!

VaAaRIANT ¢ COWPLEY

rhase 1 {

By-pass welr X

Closing dams, dike X

Floocdplain weir X

Mosoni by-pass weir X

Phase 2

Ship lock, weir and X
power station

.S

The design flood discharge for the final Variant C
based on a 10,000 year flood event, whereas a 100 year

- ( l
% risk of per year) is accepted dur-ng the constructi on
period.

According to the scheduled completion.the structures are
expected to be ready and fully fortified to resist the
design flood without large damages as follows: -

- November 15, 1992: Winter design flood (6000 m /s)
- March 1, 1993: Summer design floced {10608 m /s)
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£ is technically possible to direct the main part of the
discharge to the old Danube around January 1, 1993.

Should a flood occur now before the connecting dams and
dike are fully fortified, the constructions could be
damaged from erosion.

It is not likely that a flood would give risc to an
extraordinary floeding hazard in arcas outside the main
existing dikes.

The closure of the Danube and the subsequent separation of
the flow into two parts resulting in smaller discharge 1in
the Danube has had significant immediate environmentel
impacts {groundwater and floodplain ecology) as well as a
termination of the navigation for & gpericd of
spproximately 11 days.

In theory, the .ongoing activities with variant C could be
removed. However, 1in practise this will cause significant
environmental problems. The «cost of removing the
structures are roughly estimated to at least 30 % of fhe
construction costs.

2 number of possible scenarlos are described in the
renort. Scenarios for stopplng of work for 1, 3 and 12
months and of alternative operation strategles (directing
the main discharge to old Danube or to Gabcikovo} have
been elaborated with respect to which work has to be
completed to protect the structures against flood as well
as to environmental impacts. The different scenarios have
furthermore different organisational and economical
implications.

The members of the mission agree tc the content of the
Mission Report. In addition, both the CSFR and the
Hungarian representative have prepared separate
statements, enciosed as appendices E and T of Mission
Report, contalning more specific proposals.
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up to 250 m>/s from the power canal to a river arm
close to Dobrohost.

After completion of wvariant C the full complex of
structures can provide comprehensive possibilities for
regulating the discharges both in low flow and flood
situations.

Environmental impacts

The major environmental conseguenceés are related to the
groundwater resources and to the ecology in the floodplain
connected to the existing Danube. Both the groundwater
system and the floodplain ecology is heavily dependent on
the water level (and its variation) in the existing Danube
river.

imnacts for agroundwater in general and floodplain ecology.

The immediate effects on the groungdwatey of a smealler
discharge in the Danube is & lowering of the groundvater
table in the areas close to the river at both the Czecho-
Slovakian and the HKHungarian sides. Such lowering of the
ground water table will have negative impacts on <tThe
floodplain ecology (see below) and to some extent also on
the agriculture. The long term effects may include cnanges
in the ground water quality.

The effects on floodplain ecology 1s a result both of the
lowering of the groundwater table, resulting in poorer
water supply to the riverside vegetation, and of a less
frequent inundation of the flood plain.

Thus, the environmental impacts of reducing the discharge
in the Danube are negative, unless proper remedial actions
are taken. CSFR has included a budget of 2.4 billion C5K
for construction of underwater structures as part of Phase
2 of the Variant €. Below 1s indicated some possible
elements in a scheme for remedial measures:

* Small underwater welrs in the main rivers to
increase the water levels. This can ensure that the
groundwater table will not be lowered in average
over time.

* Gate operaticn to vary discharges, so that a main
part of the dynamics ¢f the hydrological system with
water table fluctuatliors can be maintained.

= Opening of the connecticon between the main Danube
channel and the side <channels, (meanders) Today
- these connections has ({(for navmgatlon purpese)} been
completely closed for discharges less than 2000 m>/s.
The dynamics in these stagnant river arms 'is poor

397




398

13

slided into the Denube;

- the water has disappeared from the ports between the
river sections 1811-1830 (Asvényréré, Dunaremete,
Dunakiliti);

- the ecolegical balance of the side branches has
become disturbed as water disappeared from the
branches.

Impacts_for Bratislava water supplv

In case the navigation channel 1is open but without
allowing discharge to the turbines the water in the d/s
vart of the reservolr near Samorin wlill be practically
stagnant. Thus in this part of the reservoir significant
eutrophication and sedimentation of organic matter (algae)
w21l take place all over the reservelr. As a wesult of
this the groundwater guallty 1in the area 1in general and
for the Samorin Water Works in particular are sericusly
threatened. The Samorin Water Works today produces a main
part of the water supply for Bratislava. The groundwater
cuality is not likely to be negatively affected if a
significant discharge is maintained through this part of
the reservoir into the navigation channel and power canal.
This reservoir has been designed and constructed with
special consideration to avolding sedimentation in the
parts of the reservolr from where the infiltrating water
trevels to the groundwater wells fields of Samorin Water
Works.

Ceneral remark

Finally, 1t 1s important to emphasize that the
environmental conditions in  certain respects are
deteriorating today due to river bed erosion and thus
lower ground water  tables (decline wvarying from
approximately 2 m over the last 30 years near Bratislava
to approxlimately status quo near Komarno). Thus, the
riverside vegetation is slowly drying out resulting in
significant changes 1in vegetation species etc, and the
conditions for agricultural water supply through capillary
rise from the low ground water tables are no loager good
enough and hence more Iirrigation is reguired. It is
reallzed that sudden changes as a consequence of e.g. the
Gebcikove - Nagymaros project will occur immediately, and
that it will take some time until a new ecological balance
develops. However, the “status gquo" situation (i.e. pre-
dam conditions) is neither a stationary nor a natural
situation, but rather a (slower}) transition from one
cultural landscape to another one with the inherent
consequences of this on the ecological -conditions.
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UNOFFICIAL TRANSLATION

BRIEF DESCRIPTION

of alternatives and variants of the Hydropower Project Scheme
Gab&ikovo-Nagymaros, worked out over the years 1952-1967
for the common /joint/ investment task

Alc.structure Name . rkm altitude of Note
the upper
level /m/
1 river struct. 136, 0 2 river structures
2 river struct. Bratislava 1864.5 12¢,0 6 river structures
river struct. Cufiovoe 1854, 35 131.0
river struct. Dobrohoit 1844.5 125.5
river struct. Dunaremerse 1825.3 126,5
river struct. Palkovilovo 180%,397 116,5
river struct. KXomdrno 1772,2 112,¢
3 weir Bratislava 1864,0 136.0 Leftbank diversion
canal struct. Samorin - 136,0 48 km long, outlet
canal struct. Gab&ikovo - 124,0 at Palkovifovo
river struct. Komdrne 1772,2 112,0
4 weir Bratislava 1865,0 136,0 Leftbank diversion 48 km
canal struct. Samorin - 136,0 long, outlet at Palkovi-
canal struct. Gablikovo - 124,0 &eovo, river bed dredging
down to Zlatnéa
S weir Bratislava 1864.0 136.,0 Leftbank diversion 48 xm
canal struct. Sulany - 136.0 long, ocutlet at Palko-
canal struct. Komdrno 1772.,2 112.0 vilovo
& weir Bratislawva 1864.,0 136, 0 Leftbank diversion 63 km
canal struct. Dobrochost - 136,0 long, ocutlet at {icowv.
canal struct. ZfiZov - 117.0 rRiver bed dredging down
to Zlatni
7 weir Bratislava 1864,0 136,10 Leftbank deversion 531 km
¢anal struct. Hamuliakovo - 136,90 long, outlet at Citov.
canal struct. Topolovec - 123,2 River bed dredging tc
Zlatnd
8 weir Bratislava 1864,0 13,0 Leftbank diversion 63 km
canal struct. Bratislava - 136,0 long, outlet at Cicov,
canal struct. Gablfkovo - 126,3 bed dredging to Zlatné
9 weir Bratislava 1869, 3 136.5 Danube channel guided
canal struct. Dobroho3t - 136.5 from weir thirgugh Petr-
canal struct. CiZfov - 117.0 Zalka.Leftbhank divers:on

63 km long, outlet at Ci-
Zov.Bed dredging toZlaing

10 welr Bratislava 1871, 0 136.,4 Danube channel guided be-
canal struct. Bratislava . yvound PetrZalka.Leftbank
canal struct. Bodiky diversion 64 km long.out-

" let at CiZ%ov. Channel d=e-
pening to Zlatnd

11 weir - Bratislava 1864,0 136,0 Leftbank diversion 33 km

canal struct. Dobrohost - - 136,0  long,outlet at Sulany.cha-
canal struct. Cidov - 118,5 nnel deepening to Zlatna
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Alt. structure Name Tkm altitude of Note
the upper
level /m/f
12 weir Hamuliakove 18%53,5 136.0 Lefrbank diversion 338 km
canal seruct. Hamuliakovo - 136,90 long, outlet at Palkovilovo
canal struct. Topolovec - 123,3 channel deepening to Zlatnéa
13 river struct. Bratislava 1864,0 136,0 Leftbank diversion 29 km
weir Hrusov '1841,7 126,5 long, outlet at Palkovitovo
canal struct. Gab&ikovo - 126.,5 channel deepening to Zlatné
14 Leftbank di- Diversion canal outlet
version river rkm 1865,5 mouth
structure rkm 1810
welir Bratislava 18€5 134,0 length 48 km

power plant Sulany

30,5/1832 132,7

131,7/2000/7

15

Lefrbank diversion
river power project

welr Bratislava 1865 134,90 outlet: 186%5.,%
1.power plant Voika 25,0/1837 134, G- mouthing:1810,0
-131.5
2.power plant Palkovifovo 48.0/1811
16 Rightbank diversion
river power project
Weir Bratislava 1861,5 144,0 outlet: 1862
power plant Halaszi 28,0/183%5 133,8- mcouthing:1814
132.7 length: 48,5
72000/
17 River cascade
1.Power plant Jarovce 1861 133,5 2100 mi/s
2.Power plant Rajka 1848 127,5 2100 m3/s
3.Power plant Voika 1835.5 123,0 2100 m3/s
4 ,Power plant Lipst 1825 118,2 2000 m3/s
S.Power plant Nagybajcs 1804 113,86 2000 m3/s
18 Right-and leftbank diversion
river power proiect
rightbank weair PetrZalka 1861 134,0 Outiet: 1862
power plant Ral&szi 28,.0/1834 133,% meuthing: 1814
-132,8 length 48,3
/i000/
leftbank weir Bratislava 1865 134,0 outlet: 1965
power plant Sulany 30,5/1832 133,9- mouthing: 1811
-132,3 lenght: 48,0
/1000/
19 Rightbank diversion
river power project
weir Bratislava 1864 136,0 Outlet: 1862
power plant Cikolasziget 27,0/1836 13%,9- mouthing: 1814
: -134,8 length: 48.5
72000/
20 Rightbank diversion
river power project :
weir Bratislava 1864 138,0 Qutlet: 1862
1. Power planc Feketeerdo 23,0/1840  135,9- mouthing: 1840
' ' 134,9
2. Power planc Hédervar 40,5/1821. 124,9-124.9
72000/




Alt .structure Name rkm elevation Note
of upper
level /m/
al-al welir Bratislava 1864.0 132.0 Lefthank diversion 48 km
133,0 long, outlet at Palkovi-
134,0 tovo, channel deepening
canal struct. Cilistov /17.0/ detto to Zlatna
canal struct. Gabh&ikovo /43,8/ 121.,9

a4-a% bDiversion canal strting at rkm 1864, relieve branch passes
benind PetrZfalka /var.4-&/, or eventually a cut-off from the
structure Wolfsthal-Bratislava /var.7-9/.

canal struct. Cilistov /17.06/ 132.0 Leftbank diversion 48 km
133,90 long, cutlet at Palko-
134.0 viZovo. Channel deepeaning
canal.struct. Gablikovo /43,67 i21.9 to Zlatné
all weir Bracislava 1864,90 132,06 Leftbnak diversion 48 km
canal struct. Baka /27,0/ long to Palkovidovo.
Channel deepening to ZzZlacna
bi-bh4 weir Bratislava 1864, 0 133,35 Solution with cascade
134,95
135,0 Heinburg
136,0
canal struct. CLilistov f17,0/ detto Leftbank deversion 48 km
long, outlet at Palkovilovo
canal struct. Gablikovo /43.6/ 121,5% Channel deepening to
zlatnd
cl-c4 weir Rratislava 184,90 132,¢ Solution in Lwo variants
131,¢ deepening of tailrace of
Wolfsthal-Bratislava
river project
canal struct. Baka - detto Lefrbank diversicn 38 km

long, outlet at Palkovi&ovo

In addition a sclution was worked out with three river structures
/steps/ and alternative solution of diversion with one river struccture.

river struct. Hamuliakovo 1843,3 132,0
river struct. Vojka 1835.,0 125,0
river struct. CiZov 1795.0 116,5
welir Hamuliakovo 1853.,2 131.5 Leftbank diversion 39 km
canal struct. Baka /27,07 decto long, outlet at Palkovi-
fove. Channel deepening
to Zlatnd
dl double-stage river
power project
1l.Power plant Kismaros 1690 107,2 Véci branch of the
71500/ Danube
2.Power plant POcsmegyer 18 107,1- Szentendre Danube
-106,75 branch
/1520/
d2 double-stage river
power project
1.power plant Kisoroszi 1 107,35 Szentendre Danube
_ FL200/7 branch
Z2.power plant Ujpest 1662 107,358 Vaci Danube branch
f2400/
d3 river power
Prgject Nagymaros — 16%6,25 108, 0- Power plant divideqd
-108,5 in two parts

/3000-3600/
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21 River power . v

project Komdrne 1772 112,90
72400/
22 River power project Visegrid 1656.5 108,5 rightbank unif-

/2590/ power plantc

23 River power project Visegréd 1696,5 108,5 divided power
72500/ plant

24 River power project Visegréad 1696,5 108,5 piler divided
/2500/ power plant

25 River power project Nagymaros 1696,5 108,5 unified power
/3000/ plant on the
right river bank

All studied alternatives assumed, that the downstream level of the lowest
structure will link up to the top-water level /backwater/ of the river project
Nagymaros, situated in km 169%6,25 with water surface elevation 18,0 m above
sea level /a.s.l./ /Hungarian system/. This water surface elevation was
defined on the basis of extensive studies and wvariants with backwater
elevations was defined on the basis of extensive studies and variants with
backwater elevations 107, 108 and 103 m a.s.l.

A study of the location of this river project in the reach chlaba - Nagymaros,
or eventually Vdc - Budapest, had been worked out by the Hungarian party and
was approved by governmental delegation of Hungary and {SSR on 02.08.1352 in
Budapest, on 16.07.19%4 in Prague, and later on 07.10.1%58 in Prague.

Elaborated sclurtions had been consulted by the Czechoslovak party wich Soviet
experts in Moscow on September 1955, and from 13 alternatives the alternative
4, with diversion Bratislava - Palkovilovo, was recomended.

Preparation of the joint Czechoslovak - Austrian river project started in 1955
and an agreement /treaty/ was signed in Prague on 30.04.1957 about the
utilizaction of the common Czechoslovak - Austrian Danube reach by means of
construction of a river power project Wolfsthal - Bratislava in rkm 1873,3,
with backwater elevation 140,0 m a.s.l. Investment task concerning this river
project was approved by the Governmental Decree No.892 on 01.10.1958 and by
the end of 185% a contractual project had beeen worked out. This river project
was considered as a basis, of starting point in dealing with the Czechoslovak
- Hungarian reach ¢f the Danube.

After decision on the river project WHolfsthal - Bratislava following
alternatives had been worked cut for the common Czechoslovak - Hungarian reach
of the Danube /felevations are quoted in €S8 or Hung. Heights/.
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SITUACIA DERIVACNEJ SCHEMY
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PREBAGROVANIE KORYTA RO ZLATNU
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SITUACIA DERIVACNEJ SCHEMY

HAT BRATISLAVA, STUPNE CILISTOV A GABCIKOVO

PREHLBENIE KORYTA PO ZLATNU
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SITUACIA DERIVACNEJ SCHEMY
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HAT HRUSOV-STUPEN SULANY,PREHLBENIE KORYTA PO LIPOT
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SITUACIA DERIVACNEJ SCHEMY
WOLFSTHAL - GABCIKOVO - NAGYMAROS




SOMYWAQYN - 93ZSYNNG - YNIOA - TYHLS4T0M
AW3HIS FINJ3IY VIIVNLIS @

426




meritko

(7]
2
F <
w =
x
[C]
S o«
=z
-
L
=z
Q9
> O
o X
w 0
O @
<
(o
6l
<
gx
)
o
T E
0.




0'0841 unfd Od VLAHMOM WINVAOHOVEINL S

@ 03ZSYNNT ANDJ3IY ¥ YMNFOA N3JNLS AACTYNYH
AWIHIS F3NJ3IY - ONJVAIMIA VIDVNLIS @

<«
o
-




meritko
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HAT BRATISLAVA, KANALOVY STUPEN CIKOLASZIGET

SITUACIA PRAVOBREZNEJ DERIVACIE
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RIECNE VODNE DIELO VISEGRAD rkm 1696,5
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RIECNE VODNE DIELO VISEGRAD rkm 1696.5
JEDNOTNA ELEKTRAREN NA PRAVOM BREHU
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Annex 22

{Translation}

[nterview with Emil Mosonyi in Magyar Tudoméany, No. 1/94
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Q: - Which is the real history of the Nagymaros Project?
Interview with Emil Mosonyi, the Hungarian Academician!.

{Magvar Tudomény, Nr. 1/94)

A:

I am going to describe it briefly. I have already mentionned before that in
1942, as a young engineer, I was appointed head of the State Water
Management Office. In the meantime, we entered into the run of the

- WW.IL In the last years of war, still before its end, Budapest was hit by

bomb-attacks and me, as I wanted to save my family, I rented a room in a
peasant’s house in Visegrad where I placed my first wife and two children.
During the week I stayed and worked in Budapest, and I sailed with a ship
to Visegrad for the weekend.

At that time, I have been often walking on the Danube banks. I knew well
the hydrology of the Danube and the geology round Visegrad, as I
graduated and got the doctor’s degree also from the geology as a second
subject. I determined in 1942 that it would be necessary to construct a
hydroelectric power plant at that section of the Danube. 1 came to this
conclusion from American literature of that time. I mentioned it to Hugo
Lampl, who was an excellent nestor of the Hungarian water management,
that I proposed a hydroelectric power plant on the Danube in the section
where nobody has ever considered it for possible. {Although the professor
VYerebely was precccupied with the idea of the utilization of water energy
of the Mosoni branch system). [ intended to construct such a river step
near Nagymaros which were already constructed on many places,
especially in U.S.A. and Switzerland.

Now the most interesting part of the history follows:

A part of Transylvania and Sub-carpathian Ukraine belonged temporary
to our country at that time and Miklés Kallay (who was first the president
of the State Office for Irrigations and the Prime-Minister since March

- 1942) wanted me not to concentrate on the Danube but to be concerned

with the problems of mountainous sections. Therefore I studied the
possibilities of the utilization of water energy and water accumulation of
Talabor, Nagyag and the valley of Visd, as well as the questions of water

-energy of the North Transylvania. As the war culminated, it was no more

possible to refer to American examples. Unfortunately, it was impossible

Sipce mid-sixties he has been 2 professor in Germany.
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to mention Western examples at the end of the World War II due to
Gestapo, later due to Stalinist era. Thus it is a primitive accusation that
the Nagymaros Project is a Stalinist idea. It is very ridiculous and
everybody who comes with this idea is either absolutely stupid or
absolutely malicious.

. What had happened later? In 1948, the Communist Party had taken over

the power. It means that between 1946 - 1948, the Agrarian Party had still
a relatively strong influence. 1 tock part at that time and with the
permission of the Minister of Agriculture, in two study visits: in 1947 [ was
in Switzerland and in 1948 in Sweden with aim to study exclusively the
waterworks with low fall. 1 could get acquainted, during these two stays,
with detail information about all what the Swiss constructed and were
constructing already at that time on the upper rtiver flow of the Rhine.
They were constructing numerous river steps similar to the Nagymaros
step, and the hydroelectric power plant Rheinfelden is already 100 years
old! At the same time, I have got a lot of materials on the activities of the
French and the Americans. The Americans began quite a new
canalization of the river Tennessee in those years. After coming back to
Hungary, I prepared my own concept of the Nagymaros step and designed
a simple schematic proposal. Later, we elaborated from this scheme the
first Variant of the Nagymaros Project with my co-workers. After 1948,
when the Communist Party took over the power, it was no more possible
to refer to Switzerland, Sweden, America, we could refer only to Soviet

examples.

- Have we learnt anything?

We learnt from the Soviets that they had build also such river steps. I
visited some of them. I was sent to a study visit there, but our conditions
were much more similar to the physical and regional conditions on the
Rhine river and French Rhéne river. In reality, we copied the works of
that area but we had to refer to the Soviet Union.

Let’s stay at Nagymaros. I would like to summarize what the Nagymaros
step is. Basically, it is a hydroelectric power plant with especially low fall,

“which would consist of an engine room with turbines, generators and other

equipment, one navigation lock and a weir with regulating steel
equipment. such a water step causes no damage to environment as it was




described in connection with this work, nor any catastrophic damage.
" These remarks are ridiculous. Such river steps have been built and are
being built all cver the world. Th¢ I-iungarian.opinion was completely
" misled. I cannot take it amiss because the Hungarian nation was tens of
years secluded. If someone walks along the Rhine, or the Rhéne in the
South France, or along the Danube in Austria, he finds out that the
inhabitants of those regions got friendly with such constructions. They
know that these constructions changed in some way the original nature but
they know also that the advantages exceed highly the negative sides. It is
necessary to consider the ratio of pros and cons at every new water work.

The Hungarian public opinion does not know obviously that the planned
Austrian Danube Project {(which is very similar to the Nagymaros Project)
is being built in the area of Vienna even if the campaign against it was hig
{the Hungarian press used also these attacks against the Nagymaros
Project, but the same press is now silent about the construction} because
the Austrians have voted with 73% for the construction of this work.
Everybody, who Is interested, can come and see the construction works «t
the Freudenau step, the structure for the production of hydroelectric
energy, in such a construction pit which is being just filled in our country

with billion costs and to debit of not at all wealthy tax-payers.

I explained once my standpoint on the Nagymaros Project: 1 would not
have been the supporter of the Nagymaros if some technical measures
would not have been realized. [t means: as far as [ am informed, a great
part of wastewaters from Gy¢r and villages north of Nagymaros flow into
the Danube without treatment. [ don’t know how far are treated the
wastewaters from Bratislava and the Véh river. [ said then: if they don't
know to prevent further pollution of the Danube, then, [ would not be the
supporter of the Nagymaros Project. We have got such experience
abroad: if some river is extraordinary polluted, then the damage effects of
a backwater structures are indisputable from different chemical and
biological reasons which I don't want to mention now. But if water is
treated upstream of the water work (as it is realized in Austria, Germany.
France and Switzerland), i.e. if water reaches a certain step of purity, then

the backwater has no negative chemical and biological effects!

T must still point out that it is necessary in any case to treat wastewater
from justified reasons of environment protection, it is necessary to realize

Pou-
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the Wastcwatcr treatment in sufﬁcxently (so-called three-stcp) wastewater
treatmcat rcgardless of if a water work will be or will not be realized.

. Thus, if we suppose the modern wastewater treatment, we can say that the

Nagymaros Project would urge the solution of wastewater treatment in
such an extent which will be necessary at any rate.

- I wanted to divide it into 2 parts. Now [ have been talking only about

Nagymaros, but I want to say still something else io advance. When the
Nagymaros Project was prepared in such a way that it was possible to think
seriously about its realization, then, in 1953, we were informed {from the
head of Planning Office) that Czechoslovakia considered the utilization of
the Danube downstream Bratislava. They learnt that we, the Hungarijans,
designed the Nagymaros step and proposed a meeting to discuss the
possibility of one joint system of water works. [ was appointed head of the
Hungarian section of the Czechoslovak-Hungarian experts commission. |
directed the experts negotiations in this function. When [ submitted, in
1957, to my director all already mentioned reasons which had, in my
opinion, to be included into an interstate treaty and which he rejected, he
informed me only that I was no more the head of the commission. He
proposed me to become the secretary of the commission. This was one of
reasons of my emigration from Hungary.

Now [ come back to 1953. We met the Czechoslovak colleagues and we
studied jointly how to utilize the whole section of the Danube between
Bratislava and Nagymaros in the best way. We elaborated several
variants. We discussed the possibility to construct all steps inn the river bed
in the same way as it was done on the Rhine in Switzerland. But it would
have meant an extracrdinary complex technical problem due to geological
and hydrojogical conditions of the Danube. The costs would have arisen
to such an extent that we rejected this way. I want to point out that the
Czechoslovak delegation consisted of real experts, scientists and engineers.
We decided that the solution with the bypass canal would be necessary.
The solution with the bypass canal was initiated by the Czechoslovak side.
I dare to say that as I am a spiritual father of the Nagymaros step, the
Czechoslovak experts and cngincers are in the same manner the fathers of
the solution of the bypass canal. We evaluated and determined that the
solution with the left bypass canal is technically better to be realized and
more economic than the right bypass canal. But I spoke already about the
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political conditions of this sclution and I mentioned that I disagreed the
way how the Czechoslovak-Hungarian interstate Treaty was signed. When
I came back to Hungary after several years of emigration (after my
emigration I was sentenced to several years of prison and all my property

~was confiscated), I read the Czechoslovak-Hungarian Interstate Treaty

and I stated that all my remarks, I mentioned then, were not included in
the Treaty. At that time, many friends and colleagues addressed me and [
answered them as follows: 1 did not want such a horse, but [ wanted a
horse. But if 2 horse does not sujt my imagination, there is no need to kill
it, but let’s try to saddle it with our neighbours and make the best use of it
On the occasion of my first visit, I studied in detail the projects of
VIZITERV.

- When it was?

Some years ago.

- [ think that it was at that time when you got back your academic title.

No. It was a year earlier.. 1 discussed then wifh the minister of
environment Mardrthy, the last minister for water management of the
former regime who invited me to come back to Hungary. [ studied the
water management projects in VIZITERV which were elaborated for that
section of the Danube which was affected by the construction of the
Project. These projects were founded on those ideas which we proposed
with my colleagues and Czechoslovak experts 30 years ago. A detailed
elaboration was done during my absence. [ have not been in Hungary for
25 years. I had to state that VIZITERV had done a good job and the
demands of the protection of environment were largely respected. We
took into account the impact of the Project on envirenment already in the
first stage of preparation work. At that time, a notion of the protection of
environment did not yet exist. We considered the effects of the Project on
groundwaters, on adjacent territory, on flora and fauna and people. We
considered also the anti-flood protection and I must repeat my very well
known saying that not only fauna and flora, but also man and his children
belong to environment. Tﬁey must be protected, too! I expressed my
opinion at that time that the Project could be realized only if all other
structures would be constructed and if we apply all rules at the operation
which would Iﬁrcvcnt all negative impacts, respectively they lower them,
because every our activity has its impact on nature. Even, if a person

~ protecting a nature buys a land and builds a house or he buysa car or if a
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road is being constructed, every of these activities have Impact on
environment. It is necessary to explore if the effects are acceptable.

I could say briefly: the Nagymaros Project as a typical low step has no
negative effects on environment if respective wastewater treatment would
be guarantcéd in the section of the Danube upstream of Nagymaros and if
a complementary protection structures would be constructed, but it is not

~ possible to talk about damaging effects even in such a case. Everything

else are only political phrases! The question of the bypass canal at
Gabcikovo is not so easy as the question of Nagymaros. It has greater
impact on adjacent territory. These effects can be in balance with
respective complementary structures and responsible operation.

It is possible to reach even positive effects on environment. I stress that it
is possible to influence positively the environment but the actual
opponents fear that in case if the Project would be realized, it will be clear
that their declarations were unjustified and Hungarian people could get

angry.



