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he Danube River receives water from

more thon o hundrad rributaries, drains

sediment ond woste from o huge basin

encompassing 74 million peopls from

ten nations. The Donube’s main woter-
way passes through ten cities of more than
100,000 inhabikants.

Conlflicts of inferest have always been smoulder-
ing between communities and voriefies of users,
but they have become more acule since the col-
lapse of the Soviet authorily: the development of
hydroelectricily requires the construction of dams;
navigation relies on a sieady flow through calibrak
ed channels; but iregular flow and even floods
ore indispensable for alluvial ecosystems, for
fishing and agriculture; farming needs quoniities of
clean water, urban and rural populations also
need potable water while industrial production,
thermal and nuclear power plants draw on the
river for cooling, and pollute the same river.
Needless Io say, all these conflicts become more
severe becouse they are by essence, infernational.

As eary as September 1990, less than one
year after the downfall of the Soviet empire, |
mode a preliminary survey of the Danube, flying
from its source to its delta. From my helicopter, it
was obvious that the three main and characleris:
tic problems of the Danube were the Gabcikovo
dam, the Kozloduy nuclear plant, and the delta
itself.

The Gabcikovo dam, seen from the air looks
like o huge scar, cutting across a splendid alluvial
forest. The problem roised by this monstrous projr
ect is exemplary. It involves energy production —
water resources — fishing — forestry — national
boundaries and the protection of natural ecosys:
tems. It illusirates the complexity of environmental
problems: systematic analysis of woter is, today,
insufficient. Holistic ecology includes all issues,
environmentol, political, economic, social, ana-
lyzed not only in the short term, but also in the
long and the very long term.

The Kozloduy nuclear power plant in Bulgaria
includes six reactors; four of them are of obsolete
design, poor condition, and represent for all
Europe a potential, closer and more draslic threat
thon the Chermoby! disaster. Its study was exem-
plary, because it revealed that, in the Easiern
European countries, energy was wasted 1o such o
degree that, if energy saving was comparable to
the German level, those countries could alford
several years of ropid development without need-
ing new sources of energy.

The third critical area is the vast delta of the
Danube, where the river's woters split in three
main branches, enclosing a rich province of
marshes, lakes, canals and woods gifted original-
ly with o great variety of fish and serving as nest
ing grounds for hundreds of thousands of migrat
ing birds such as pelicans and swans. This
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unique natural park has been subject 1o damog-
ing enterprises: digging ansverse canals which
cbstuct the normal How of water, o fenfative pol-
derisation, omacting foreign hunters, mining non:
exisient minerols, harvesting reads for o poper
mill that proved cbortive, ete. However, the delio
still remains unique and requires energetic but
reasonable protection. It has been proposed that
UNESCO declores the delia part of humankind’s
heritage.

There is o striking contrast between the reason
able and picturesque woy the river banks are
doted in Germony with both historic cosfles and
clean facrories and further east, with old fashioned,
polluting industrial “combinats”. Urgent and ele-
mentary environmenial protection measures must
be implemented without delay. The international
communily has the respansibility lo provide effi-
cient oid to all the colntries undergoing the diffi
cult kansition between siateplanned and freemar-
ket economies.

As early as 800 AD, Charlemagne wanted 10
dig a novigable canal joining the Rhine and the
Danube. The idea of a fluvial novigation system
between the North Seo ond the Black Sea was
revived recently, and the canal Rhine-Main-
Donube (RMD) was inaugurated in 1992. Earlier,
the Constanza canal, bypassing the delta had
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been opened o barges and seagoing vessels. It
remains to be seen what proportion of the freight
will use fluvial, road, rail or air ransportation.

Facing the abovementioned incomplete list of
conflicts, Equipe Cousteau and its partners, after
two yeors of thorough invesfigations, now propose
constructive and practical solutions: optimum
exploitation of renewable energy sources and
maximum energy efficiency — protection of the
alluvial floodplains ond of the delta considered
as part of the world’s heritoge — realistic mona-
gement of fluvial ransportalion — improvement of
the water quality of he Danube. All such mea-
sures must be taken in the perspective of the long
[or very long) term,

Finally, we propose the creation of a Supreme
Council of the Danube. This international body
would collect all available dato on the environ-
ment in each Danubion country; it would issue
proposals in fields as diverse as energy, Irans-
port, natural parks, tourism, water, atmospheric
and soil pallution. These recommendations would
help each government decently protect the rights
of Future Generations in this part of the world.

Jocques-Yves Cousteau
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This report has been prepared by a multidisciplinary team led by Denis Ody ond Frangois Sarano assis:
ted by Brigitre Vannier and Grégoire Koulbanis.

The work was carried out under the generol direction of Bertrand Charrier.

Many people provided helpful contributions and we wish to thank in partficular:  Pr. C. Amoros,
Pr. AL, Roux, E. Castella, Pr. R. Carbiener, Pr. M. Trémoliéres, Pr. I. Zsuffa, A. Gomoiu, P. Salini,
C. Reynoud, M. Papinutfi, B. laponche, L. Monition, A. Rousseau, P. Brejon, D. Compana, B. Dessus,
D. Chamonin, . lopez, G. Stoilov, V. Vichov, B. Nicolov, Pr. Baxter, Dr. L. Mee, Pr. P. Litheraty, B. Csanyi,
C. Bourgeois, M. loyer, Dr. ].M. Martin, Dr. N. Panin, M. Souli¢, |.P. Cheylan, N. Marcel,

Dr. P. Marjanovic, Pr. M. Miloradow, Pr 1. ljjas.

We also thank the EBRD team led by Thiemy Baudon including Tony Gorvey, Rod Hewett, Christos
Christofides, Ellen Kathrine Dyvik.

Particular recognifion must be oddressed 1o Massimo Ponzelini, Senior Banker from EBRD, and Jocques
Constans from Equipe Cousteau, since deceased.

We are very grateful o the official authorities from all the countries crossed by the Danube without which
nothing would have been possible.

This work must be considered as being a confribution of the Environmental Programme for the Danube

* River Basin coordinated by Dovid Rodda ond Richard Holland from the Commission of the European

Communities.

Aristic Design: Anne Bert, Paris.
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ACRONYMS

Bucharest Declaration:

Ramsar Convention:

A N D

Commission of the European.Communifies
Commonwealth of Independent Sioles
Council for Mutual Economic Assisiance
Cenire National de la Recherche Scientifique (France|
Danube Delia Biosphere Reserve Authority
Gross Domestic Product ' '
:nmm Amhcgwgy Agency
nteraolional Union for Conservation of Nature and esource
Orgonization for Economic Cooperation and DemslmrR ’
B:l:j Non Environmeniol Programme
it tions Educational, Scientific ; izofi
Woerld Asseciation of Nuclear Opefuk:srd ot Ot

fon [metric)

million tons

ton of oil equivalent
1000 toe

million toe

MegaWatt (109
kiloWatt. hour M
GigaWatt.hour {10°Wh)
TeraWatt.hour {1012Wh)

Dichlorodiphenytrichloroetho
Polychlorinaied L{;plf'benyloe "
Polyeyclic oromafic hydracarbon
Hexane exirocioble crganic maisrial

Becquerel
Curie
Gray
Sievert

Declaration of the cooperation of the Danube counrri
managemen! and espaciolly weter pollution control af;iéf o
of the River Danube, accepied in Buchares!, December 13, 1985

Convention on Wetlands of Intlernotional Impor i
as %Eﬁm1 Habit, known as the Romso%gr?vceent?gnpec wly
from its ploce of adogiion in 1971 in Iron [entry into force late 1975).

FOR WHOM AND FoORr WHAT? e

INTTIALS



3.3 Troffic forecast for 2020

©¢THE DANUBE: FOR WHOM AND FOR WHATzZ o
MAIN RESULTS AND RECOMMENDATIONS 13
Part1  WET ZONES OF THE DANUBE ALLUVIAL FLOODPLAINS AND DELTA . .. 13
Allwial floodploins ... T y 13
The Donube Della ... 0TI 14
Part2  NAVIGATONANDTRANSPORT ... ... ... . . .16
Part3  ENERGY IN THE DANUBIANCOUNTRIES .. . ... ... .. . - 18
Part4  EVALATION OF THE POLUTION OF THEDANUBE .............. . 20
Envitonmental resources ossassmant s . . St .. 20
Tools for sustainable environmentol management ..., ... .. .. .22

Part5 GABCIKOVO 24

PART 1 WET ZONES OF THE DANUBE ALLUVIAL ECOSYSTEMS AND DELTA 27
T THE RIVER AND THE FLOODPLAIN ECOSYSTEMS: A COMPLEX SYSTEM 29
1.1 Geomorphology, hydralogy and management conditions on the Conube .3
1.2 Wctawquaiir\',-undrbutrienrcycle a4 R T et oo S8 . 32
1.3 Crganic matier cycle ond biomass groduction || .34
1.4 lfe cycle of aquatic species . o v aterecaein n 35
1.5 Biodiversiny | . 36
1.6 Floadploins: o ficod protection svslem 38
1.7 Economic value of the ollpvig] fleodploins i 38
1.8 Floodpiain ecosystems: disoppearing habitats 39
2 THEDANUBEDELTA ... .. .. . 42
2.1 Geogrophical choracterisics ..., [1 |11 . 42
22 Humonimpact ... ... e 42

PART 2 NAVIGATION AND TRANSPORT 47
V TRANSPORT IN EASTERN EUROPEAN COUNTRIES 50
2 THEDANUBETODAY ... ... . . . 52
2.1 Teaftic on the Donube ... T 53
2.2 Navigating conditions on the Danube ... 54
2.3 Fleet efficiency ... 55
3 POTENTIAL DEVELOPMENT OF THE TRAFFIC .. ... 56
3.1 Sroregic centers on the Danube ... i 56
3.2 Regional dewelopment prospects ... 56




R

e THE DANUBE: F OR WHOM A ND FOR WHAT?7 e e THE DANUSBE: FOR WHOM AND F OR WHATZ? e
]'g: -
k- |
: c o N T E N T S c o N T E N T s
9
;1 14
4 ECONOMIC EVALUATION OF IMPROVEMENTS TO THE DANUBE 63 s ?,;:?:mm&f;d;@ ..................................................... 110
i 41 Y f ti 2020 ... O - ) sahideg B ZU U 121
- PO A N cvsisimpamalomni 64 1.6 Resuls of the prelminary sunvey on mocrozoaberthos olong the Danube . 123
zﬁfl 43 B R Do canal R oo T es 1.7 Elements for o comprehensive envitonmental monagement plan for the Danube bosin . 125
A 2 R::)?ACIIVIIY IN AND AROUND THE LOWER DANUBERIVER . ... ... .. .. 127
e L1 Presentation oL '
4 PART 3 ENERGY IN THE DANUBIAN COUNTRIES 69 2.2 Zonesand sites . ......... ... o o B :g:
1 CURRENT SITUATION o oo oo e e e 72 2.3 Aeriol suvey methods ... ... 129
i L1 Globah IGICOIONS oo e 72 i Ground sompling and insilu gomma spectomelry ... 129
ﬂ | 1.2 Finol energy consumption by products ... L1 e 74 | 2.2 A':f:; lbosed and radiochemical measurements ... ... L .. 130
Y 1.3 Final energy consumption by SeCIOfs .. ... . ouieiiieaita i 75 | SUIVEY MEOSUrEMENts .. ... . o131
3 i 2 SCENARIOS FOR A FUTURE ENERGY POLICY .............cooooimiianiin i 75 TOOLS FOR SUSTAINABLE ENVIRONMENTAL MANAGEMENT .................. .. 143
i 3 IMPLEMENTATION OF A NEW ENERGY POUCY ..................... o 76 3 g"]ERA'-LhEVALUA“ON OF POLLUTION AND HIGH RISK ZONES . .. ... 14
- 3.1 Principles of o new energy PONCY  anee b e e e b e e e e aaaa ceiiieann 76 392 AS';e' Od ----------------------------------------------- 143
: o perspedives - 77 NSIIVE ZONES ... i 144
B 5 3.2 Energy demand perspectives .. ........o...iieeii e 3.3 Disributi di th M ‘s
a2 3.3 Cost pricing is necessary bul not sufficient ... R e S 78 1on and impact of human aclivities ... L .. 145
' : 34 ReguIGONS oottt e 80 34 The 5Ub-b05|ns mostunderthreat ... 146
£ | 3.5 Energy efficiency prOGIOMMES ... . .essereeeeenaaeennns oA 81 3.5 Highrisk zones ... 148
|- 3.6 institutions and other 10sKS ... ... it e 82
ﬁ 3.7 The funding of energy efficiency actions . ............c.oooiiiiiiiiinn T — 82 4 leﬂﬁléom OF A DECISION SUPPORT SYSTEM
3.8 Examples of actions and funding mechanisms ... ... .. 84 4 N OF ENVIRONMENT AND WATER MANAGEMENT . . .. 163
g . 1 Workshop on GIS in environmental and water management . ... ... .. 163
% 4 NUCLEAR ENERGY IN EASTERN AND CENTRAL EUROPEAN COUNTRIES ................ 86 - 4.2 Environmental decision support system for the Danube .. .. e 164
: 5 HYDROELECTRICITY AND OTHER RENEWABLE ENERGY SOURCES ...........covvuieenns 88 I
;'r:; i 5.1 Hydroelectricity and smoll hydroelectric power plants ... ..o 88 PART 5 GABCIKOVO: A CASE STUDY 173
¥ 3 onomicolly operable potential of renewable energies ., ............ 9
: 1 5.2 Evaluation of the ec ically operable potential of renewable energies 1 1 DESCRIPTION OF GABCIKOVO 17
-,
; 6 MEETING OF CONCERNED CIMZENS FOR AN ENERGY-EFFICIENT
AND ENVIRONMENT-RESPECTFUL SOCIETY ... ...ovoeeeien oo e 93 2 CONSEQUENCES FOR THE ENVIRONMENT ... - 174
6.1 Final documents of the meefing ... ... oot qas 93 ;‘] Effect on the olluvial ecosystems ..., — ! 174
6.2 Extracts from the presentofionS . ..o vouiuuiie oo e 95 -2 Consequences for the quality of waler resources o - ) 176
L - S - R~ DU I SO~ - R - T 4
G (Cogments ; 3 THE DAM'’S ECONOMIC VIABILITY B V77
3.1 Eleciricity production . ...... . o . 177
PART 4 FEVALUATION OF THE POLLUTION OF THE DANUBE 101 3.2 Improvement of navigational condlhons : : . h 3 178
I;IST OF PARTNERS OF EQUIPE COUSTEAU IN THE PROGRAMME
1 CONCENTRATION OF CHEMICAL POLLUTANTS IN SEDIMENTS THE DANUBE... FOR WHOM AND FOR WHAT2" - —— : 181
AND MUSSELS ALONG THEDANUBE . . .. it iiiariiae e i aninanan 104
1.1 Presentation ... .......... T paay |1 7 ) PSTOFTHEDOCUMENTS'SSUEDlNTHEFRAMEWORKOFTHEPROGRAMME
1.2 Field studies ond GNalYSIS ... oooi il ceviviia.. 105 THE DANUBE... FOR WHOM AND FOR WHAT2" ) 185

- 1.3 Comparotive levels of contaminants .. . ... ...l iy 107




= oAl i S S e | ] - i, el audesogauio s sl ol e L A% 11

€661 23U (mackeprg) umm epnmg

WHATZ? o

FOR

WHOM AND

R

o

F

N -
-]
=)
r4
<
[a]
w
I
-

[ ]

- e M AR B . NN e 555
P | Y
L . e ; ) TR - o =
T 3, 4 ST i Sl s e LR ™. v -



— Ay,

MAIN RESULTS AND RECOMMENDATIONS

-

piopagarion speed of o flood.

Z : PART 1 colr;sequzfnﬂy ) tlhe %I;J(Jlily of 'ﬁrinkin}\? watker fo;
' 3 millions e. are the richest naturgl
et WET ZONES OF THE DANUBE tegions in Eutcpe. in ke of bicdivesiy. b
'y K ALLUVIAL FLOODPLAINS moss ond productivily. )
: i AND DELTA 'Nluwai Fbodpluin.s pkxy a key role in Ihe llfe 0{
1 the river, 1o which they are closely linked: o
A lorge part of the founa reproduce and develop in
; 2 these plains, and they serve as o refuge from pol-
] i Equipe Cousieou, ocling on the bosis of wo lution ond flooding. They are olso used by animal
i years' exploration and field study of the great and plont species as migration and rravel corr
i S allwvial ploins of the Danube, has carried out an dors. )
- interdisciplinary and international research pro- Allwvial floodplains, but moinly alluvial forests,
£ gramme with the aim of developing o proper provide o mast efficient system for purifying water
g A comprehension of how these river systems work and recycling orgonic mater. The assimilation of
3 i | and highlighting their role in order i envisoge nutrients (phosphates, nirctes) by terrestrial and
e, o g complere overall management enabling them 1o oquotic plant life in the allovial plain offers on
el be conserved. This research work, which is imporiant low-cost and efficient means fo purify
i BEE based on the synthesis of knowledge acquired not only the woter of the river but olso the: ground-
i &2 concerning western European and American watsr,
E i rivers, hod the objeciive of extrapolating lessons Allwvial plains olso offer protection ogainst flood-
-4 [ from misiokes in the monagement of developed ing, by slewing the flow and giving the warer
8 fivers in industriclized countries ond of stimulating space 1o spread out. In addition, the vegeiation
4 S experience fransfer between Easiern and Western along the riverbanks and the plain generates fric
© countries in order fo prevent the types of irevers: tion that further slows water speed, and seepage
= E. ible mismonogement thot coused the disappear- decreases fiood level, The present trend of canalr
- % ance of the allwial forests which formery lined oll zation, on the contrary, increases e power and
j i the wesiern European rivers.

s ey 4

ALLUVIAL FLOOPLAINS

The alluvial zones of the Danube basin consi-
e a unique heritage which is necessary o the
river’s life ond to quantitative and qualitative
mointenance of the groundwater tables, and

These alluvial floodplains are threatened ond
run the risk of being definitively lost if immediote
mecsures are not taken for their consetvation.
The drying out of the Hungorion Szigetkéz and
of the Slovakion Csallokéz coused by diverting
the Bonube 1o fill the Slovokion Gabeikovs dom
and the destruction of the alluvial forest of
Kopacki Rit by the wor in Yugoslovia are sefious
warnings.
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The wet zones of the Danube constitute a unique herilage and it is the duty of national and infernatio-

| authorities to them for futu
prolec fhese achatl pedon; whidhoptp el

All efforts that have already been made to
"all Yo be classiied by UNESCO, will be i vein f the secicl

and economic situation of the countries through which the Danube flows does not improve.

* Experimental project for the res-
toration of the Gemenc alluvial
forest

The Gemenc alluvial forest in
Hungary is thus now the last great
ollwial zone of the Donube siill
intoct. It has recently been class-
fied os a “wet zons of international
significance’ under the Ramsar
Converfion. Although the Gemenc
is not entiraly unscathed, it doss
constitle a prime sile for successful
completion of an intardisciplinary
and international research pro-
gramme and a pilot praject devor
ed lo resioring an alluvial plain.,

The work could serve as a
madel for all such attempts made
on the Danube or ofher rivers in

temperate regions.

* Creation of o “green comridor”
niu'\glhaDmubegmlu

To ensure longerm prolection, o
“green corridor” should be craated
oleng the banks of the Danube
which will connect olluviol flood:
plains to aach other. Except in
fowns, the riverbonks must be
allowed to reven o their natural
state in order to expand the gene
poal of alluvial plain- species
which are now isoloted.

The banks of the Danube must
be redeveloped by:

- relocating the dikes by about
several hyndred metess on each
side of the low water bed,

- reinstating conneciions befween
the main river channel ond

secondary channels,

- destroying cerfoin groynes which
concentrate woter flow in the
direction of the navigation chan-
nél ot the expense of the alluvicl
zones.

+ Mainkiring river. flow irregulo:

Highdow water alternctions are
vitol. The construction of any new
dams must therefore be prevented.

® Classification of wet zones by
intfemational institutions

Like the Donube delia, the allu-
vial flocdplains must be the benefi-
clortes of internationol classifica-
tions from UNESCO or Ramsar for
example, which recommend
manogemen! and protection regu
lations,

THE DANUBE DELTA

Equipe Cousteau has been conducting field
studies in the Dunube Delta in cooperation with
inhabitants, scien ists and offi¢ials. The Cousteau
team spent se -err.;i weeks in the heart of the delta,
both in winter and in summer. The feam used all
ovailable means (helicopter, Zodiac, rowboat.. ),
to explore the delta including its hardesttoreach
areas. Numerous meetings were organised with
local people and special attention was paid fo
their vision of past and future changes in their
region. The methodico!l gridpatiern helicopter sur-
vey of the delto ployed an essential part in the
generalization of accurate but spotty fieldcollected

information.

The Danube delto is still an unusually rich nats
ral area, despite the sometimes heavy deterioro-
tion it has undergone in ploces. It consfiutes an
exceptional heritage recognized by the interno-
tional community; as o UNESCO “Biosphere
Reserve” its protaction must receive absolute prio-
rity. Consequently, Equipe Coustecu paid parfics
lar attention 1o compiling an inventory of the eco
system ond to proposing a manogement plan
which enables the inhabitants of the delta to live
suitably by taking advantoge of the riches of the
delta while protecting them.

This work, carried out in close cooperation with
the Ministry for the Environment, Romania, and
IUCN, was presented at the Bucharest confer-
ence "Tourism and Conservation of Deltas”
{September 1992).

MAIN

RESULTS AND

RECOMMUINDATIONS @

R E C O M

The wet zones of the Danube constitute o

M E N D A

T I O N s

unique heritage ond it is the duty of national and interna-

tional authorities to them for future generations. Al efforts that have already been made o
atural zones,

protect these n

which ought

all fo be classified by UNESCO, will be in vain if the social

and economic situation of the countries through which the Donube Hows does not improve,

Political driving force and legal
f:urnework

The considerable effor expen-
ded to echieve oppropriaie davek
opment of the Donube dellc and
protedt this exceptional part of the
world’s heritage is likely io fail if it
is nol supported by a visionary
pelifical Jr’mng force. This political
driving force needs o legislotive
fromework consistent with opplice-
lion of the manogement recom-
mendations made under the asgis
of the Biosphare Resene

The Biosphere Reserve Authority
will have 1o ensure that relations
between local people and the
various agents involved in devel-
oping ond manoging the delta
remain on o human scale, so thot
this unique Evropean natural orea
continues. developing in a harmo-
nious way.

Conservation of the alluvial
plains and delia of the Donube is
not o responsibility of merely no-
fional magnitde, but indeed one
of internationol proportions. It is
the responsibility of oll the coun-
ties in the Danube catchment
area, which must all toke an over-
all interdisciplinary view in space
and fime. It would be useless 1o
prolect the delia if structures, such
as dams, which limit the flow
variation are built on the Danube
or if measures were not implemen-
ted to reduce pollution upsiream.

o Passive conservation

The reed marshes and the plour
{floating island made of reeds and

decomposing vegetal matter) are
so immense and impenetrable that
they provide excellent protection to
wildlife, especially the remarkably
abundant birdlife. Before laun-
ching o costly and uncerain con-
servalion programme, one should
rely on the asea’s impressive ca-
pacity for natural regeneration and
encourage passive conservotion. If
the delio is to be effectively preser-
ved, some areas should remain
hard to penetrale or even inacces-
sible. The waterway is the only
access into the delta, ond it must
remain s0. The canol network must
not be extended.

e Isolating activity zones with
zones

The delta is lorge enough o
allow for the creation of stricily
preserved zones together with
zones where traditional activilies
such as crafts and a controlled
form of tourism |ecoiourism) can
develop. The delio people are
practically selfsulficient and drow
litle benefit from major economic
activities on a notional scale. Their
lite-sustaining activities are not
defimeniol 1o the delio scosystem,
unlike the highimpeict large-scole
ones, If harmeny between nature
and inhabilonts is lo be mainfain-
ed, it is preferable to isolate cur-
rent activity zones ond 1o prevent
their exiension with buffer zones,
rather than surrounding preserved
zones with bulfer zones. This
implies creoting a legal fromework
which, while moking life better for
people in the dello, would prevent

any lorgescale alteration liable o
upset its overall ecological bal-
ance.

o Ecotourism and accommoda-
tion with local people

In no cose should tourism in the
delta be considered, or its devel-
opment planned, os o major
source of currencies for Romania.
Such an acfivity mus! remain
moderate and be cnly cne finan
ciol resource among others fer the
delta region’s inhabitants

The development of lorge hotel
complexes which would only rn
counter 1o the interests of the re-
serve and above oll of local
people should be proscribed, On
the contrary, tourist accommoda-
tion with local pecple should be
promoted by furthering improve-
ments in local housing [sanitary
facilities, drinking watet, rooms,
etc.). This policy will hava the
deuble advantage of controlling
numbers of fourists and of enabling
local people 1o bensfit directly
frem thee richness of the resarve,

o Development: keeping things
on a humon scale

Inlernational banks, such as the
European Bank or the World
Bank, that because of their size
cannot provide direct services 1o
private individuals will need 1o
find ways, possibly using local
ponks and linking with the Danube
Dela Biosphere Reserve Authority
1o overcome this abstacle
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PART 2
NAVIGATION AND TRANSPORT

Eastern European traffic features an oversized
freight industry and low mobilily of its inhabitants.
Freight ransportation levels are wo to four fimes
that found in Western Europe per GDP unit. Most
of this traffic consists of heavy cargo shipped by
frain. Since 1989, the economic onsifion expe-
rienced by these countries has led to a major
modification in the production and trading struc-
tures. Furthermore, a demand for mobility is being
increasingly felt. These changes have coused o
relative and absolute increase in rood raffic. For
most observers, the road is considered a factor
for increasing development. The growth of road
maffic is unavoidoble and investments in this area
are very profitable.

Potentiol development of river traffic must be
assessed in relation 1o the strong demand current
ly existing for development of road taffic.
Improvement of navigation conditions is o positive
factor that moy enhance the competitiveness of
river tronsporfation. According to the Danube
Commission, this improvement requires building
eleven dams.

This type of development is highly detrimental to
the environment. Experience derived fom dams
in Austio and at the Iron Gate (Romania, ex-
Yugoslavia), as well as the more recent one at
Gabcikovo, in Slovakio, has underscored their
effects:

o Grodual domages to alluvial areas ond forests,
leading o their complete destruction in the long
run

» Contamination of gioundwaler tables and alter-
ed exchanges between river and groundwaler

o Modification of the overall fluvial balonce {ero
sion, sedimentation).

The Danube, unlike the other European rivers, is
only slightly developed, especially downstream of
Vienna [Austria), This relative freedom conslitules
the river’s richness, and would come to an end if
the Donube is developed ’

It is therefore essential to assess the economic
soundness of facilitating navigation through the
development of the Danube. Equipe Cousteau was
unable to find ony economic or environmental
shidy conceming these development projects, and
thus had to launch its own. It was based not only
on the fransport sfatistics within the former CMEA,
but also on the economic development prospects
of restuciuring and opening up the Easfern coun-
fries to the woild economic market.

A detoiled analysis of statistics giving the num:
ber of days ond the sections where the river level
is lower than 2.5 meters, thot being the minimum
recommended for navigation by deep dralt
barges, shows that the Hungarian/Slovakian sec-
tion is the only one where frequent navigation
problems occur.

It is thus unnecessary today to build the series of
eleven dams recommended by the Danube
Commission. The section comprised between
Vienna and Budapest, a real botfleneck, includ-
ing the highly controversial Gabcikovo dam,
should undergo mojor works to guarantee the
required depths, The work carried out between
Vienno and Budopest would include a compre-
hensive project of four dams equipped with twin
locks (Vienna, Hoinburg, Wolfstahl and
Nagymaros}, according lo studies carried oul by
the Danube Commission, ond the flooding of the
Gabcikovo Dam. The project can only be effec-
tive if all the dams are built: otherwise, navigo-
fion difficulties would be increased because of
problems linked 1o incision of the river bed.

Global economic analysis of the Danubian area
shows that novigation should develop around two
major economic poles: modern steel indusiry in
linz, Ausirio, and the Romanian harbour of
Conslanza, on the Black Sea. Most of the raffic
increase between today and 2020 will occur
downstream from the Danubian botleneck: rough:
ly 21 million metric tons over the current taffic
will thus tronsit between the Black Sea and har-
bours downsieam from Budaopes!. However, the
troflic increase through the Danubian botileneck
will only amount 1o 1.8 million metric tons if the
river is developed.

Investmenis would consist of the four dam/lock
series sitvated near Vienna, Hainburg, Walfstohl

and Nagymaros. These works -except for
Gabcikovor will be approximately 707 million
dollors at present value (up 8%). These volues
have been calculated for 23 x 34 m locks and
for doms with the characteristics defined by the
Danube Commission according fo simple estima-
tion formulas used for similar calculations in
France during previous project evaluations

These direct costs are initially to be compared
with the benefits for navigation alone, estimated
at $ 180 million in 2020, based on a conserva-
tive hypothesis that incorporates direct benefits.
They ore estimated ar about $ 360 million using
a more liberal basic assumption. The share of
induced or new troffic volume directly linked to
the improvement represents less thon $ 30 mil-
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Water transportation is certainly a way to limit road congestion due fo fransportation of heavy
materials. However, one must use barges suited to the river rather than transform the river o adapt it
to the barges. Such transformations would be detrimental to the preservation
of the river ecosystem and are not financially justified.

o To sel o transport strotegic
master plan

The additional investmerits re-
quired by the current situgtion in
Eastemn Fwope mus be incarporg
teet into o master plon which is
shiotegic in thot | covers oll foms
af ansponation combined Cly
wellnsgatinted mtemnations! plan-
ning will make 1 possible lo beter
distibutes the means of wonsporte
tion, ie lessen the importance of
the rood networks

The curent restucturing of indus:
try clilers the opponynity ler an
inrovetive piolicy of land devel
opment which wiengly delemines
franspaianon sysiem, Pmnnmg
and cantrulicd bulding must be
cowmiclared in all geents, with rigw
shemes which do nat copy those
af Westamn Furapa, which display
their yloies more abwvisusly as
P(lfh d‘:)y [)(Y'\'|°S

e To avoid the excesses and
aberrations of road domination

Ihe search for solulions favoring
the 1132 of several means of ans
potlahen fmullple hansport) would
niat e e eovd network and aulor
mol il the Corrersiene which will

sttucture the organization of the

transpartion syslem. 16 avoid the

excesses and aberiations of

Wastarmn trensporfotion sysfems,

we propose thes oueniafions:

- tor hewght, the development of
compatitive combined anspona-
tion, e mil/rocd, river/rocad
ond s=0/toad,

- for wavallers covaring medium
and long disionces, competitive
ol lranaponaticn mus! be made
available;

- in ulban areos, strict control and
mastery of automobile naffic,
ond a frash baos 1o the devel
opment of public anspart.

The eyrent policy 18 hooked g
1o read fransport pressures. i
consists of tagging along aher
demand In oider fo sotishy il It is
ot encugh 1o provide incenfives,
as it s waltknown that there is no
eturn team rood o WENEICQUIGE G
rail. The States must favour collec-
tive transporafion, nol only at the
national level, but of the Europe-
wide level, too.

o The Donube does not become a
large-gouge channel

The transformation of the Danube
i a large gauge channel must

be preventad. | seems greally pre
ferable and for less expensive 1o
use flests suiled 1o the 1iver’s imeg-
wlarity, os the Romonmians and
Urrainians have olreody been
doing.

Naothing ot thic sloge justifies the
byilding of the eleven dams
planned by the Danvbe Com-
rriss|Cn

o To invast next to the Danube

So as 10 enhance the role of river
wanspon, eiher by ielf or s on
elemant of combined fransporio-
non, it seems essentinl ond profit
able 1o invast next 1o the Danubs:
Thess goadsconnection proriies
requite loige cganizatonagl invest
ments whih will pamculorly offect
the dhistribution, ':..'l,l“'.mg and break-
bk infrostructures.

They requite that niumerous por,
river, sea and land infrastruciures
whose functionalines are ineHicie
or deficient be iecainsidarad

Sites for harbour infrastruciures
shauld be selecled according 10 a
piocess that lakes navigational dif-
ficulty intes consideration.
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lion, and it would ba $ 120 millicn in the mast
favarotble hypotesis, Consequently, on the hori-
zon 2020, it oppsars that the banefirs for noviga-
lion con be expacied © represent at best about
S0% of the cost of necessary works. On the ofher
hand, if direct bensfits alene are taken into
account, on the improved section alone, the per-
centage drops to 25%.

Developing the Vienno-Budapest secier will not
be directy profitoble for novigation [negotive inter-
nal rate of retum). The impoact of these invesments
an e overall produciivity of the Heet is not negl-
gible, bur it will not generate subsiantial prfitabili-
. Maximum grofiability will be roughly 2.5%,

The beneficiarias of this investment will of cogrse
be the fleat operators, and therefore their clients.
While Romanion ond Hungarian formers will be
among the indirect bensficiaries of @ more pro-
dictive fless, the linz iron ond siesl industry in
Austric would be the only direct beneficiary if e
Donubian botleneck were developed.

It seems that both the consequences of opening
e Rhine-Main-Danube carial ond the possibility
of switching traffic from one mode io onother
hove been overestimated.

Acuelly, selecting o mode of ransportation
depands nolf anly on cost, but olso on bensfils
obicined in lerms of spead, frequency, reliabilit.

In spite of financiol advantoges, the esperience
in Western counries has shown that there is proc:
tically no wenster from rood ransportation io
waterways, while on the contrary, rood and frain
tianspartation gradually cvericke e market share
ol waterwiay ranspartation,

PART 3

W HOM A N D F OR

ENERGY IN THE DANUBIAN
COUNTRIES

The problems of environment cannot be disso
ciated from energy production and use. Poor
energy management, whether it is from fossil or

WHAT?:

nuclear sources, is one of the main causes of
serious environmental damage in the Donube
region.

The studies carried out by Equipe Cousteau and
its partners dealt with:

* Analysis of global energy indicators (energy
intensity, consumption by sector, consumption
disiribution occording 1o energy sources) for
the Centrol and Eastern Furopeon counries,

* Developing new energy policy proposals based
on improved energy efficiency and greater use
of renewable energy sources. The objectives for
the Danubion countries should be fo achieve o
tevel of energy intensity comparable 1o fhat of
Wiestern Europe os quickly as passible, hat is
0 5oy, in less than fifteen years.

» Propasing concrete projects in the domaing of
lighting, industry, fransport and building which
hove rapid effects on the energy and finarice
system ot the nafion,

Such @ new policy must include necassary mea-
sures enabling unsubsidized market pricing, regu
lations, incentives, responsible and human-<cole
institutions, clear programmes, sufficient financing.

A torough suvey wos cotried oul of the safety
of the four older nuclear reoctors of the Kozloduy
nuclear plant in Bulgaria, known fo be the mast
dongerous VVER reaciors still in operation in
Central and Eastern Ewope.

Renewable energies such os solor, biomass,
wost constitute & lileexploited source of anergy
which we hawe evaluoted. The new environmen:
tally sound eneray palicy must give top pricyity 1o
ranewoble energies,

The development and application of is new
enargy palicy call for chonges in thinking rother
than new techrelogy. The threeday conferance in
Sofia, Bulgarie, orgonized by Equipe Cousieau
ond Ecofnergetica, entifed "Citizans Concarned
by an Energyefficient and Environmentrespsctyl
Society,” laid the bosis for these changes.

M A I N

RESULTS AND

RECOMMENDATIONS.
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Rational energy use, the cornerstone of any strotegy for o sustainable future, has-a positive impact on

the environment and the wall- :
intlernational communi , i
W ot e

Danube countries wi

*To develop a new energy

policy

Energy efficiency policies
should be developed in all
Danubian countries through:

- Planning of energy supply and
demand.

- The creation of an expert group
subordinote to the Prime
Minister of each State, which
will be in chorge of the defini-
fion and follow-up of the energy
efficiency policy.

- The creation of insfitutions at the
national and the local levels 1o
establish progrommes for im-
proving energy efficiency in the
various sectors of activity and
helping the oppropricte poriners
and econontic agents 1o imple
mant them,

- A syslem of regulotions 1o pro-
mote the rational use of energy,
in particular for new buildings
onc electric appliances,

- An appropriate syslem of incen-
fives to stimulate and promote
energy efficiency improvements,
initiatives, ond projects, and
corresponding mechanisms 1o
focilitate financing of invest-
ments and programmes.

* National training programmes
in energy efficiency for techni-

being of the citizens of these

cians, planners and engineers,
managers, architects, local and
municipal officiols.

- A Nationol Fund for Energy
Efficiency financed by 1% of the
bills paid by energy consumers
on the final energy consumption
te finonce nationol energy effi
ciency progrommes,

® To increase and to improve
infernational cooperation

Infernational cooperation must
deal with:

- Training in energy planning
methods.

- Creation of a "Danubian Center
for Energy Planning” in one of
the countries as a cenler for
common fraining ond fo support
needed applied research and
technology innovation and
adaoptation.

- Intitution and capacity building
programmes for energy efficien
cy.

- Notural gos development, in
particular through the laying of
the lrerEurope pipsline,

® To carry out exemplary adtions

Exemplary actions must be car-
ried out in the following fields:

countries, It is the
Western Europe, to share in the efforts and socrifices
runt in making o successful transition
and environment

| society.

responsibility of the
which the
an energy-efficient

- Domestic, tertiary and urban
lighting: i.e. the use of econo-
mical solutions such os comr
pact fluorescent bulbs which
consume five fimes less energy
than incondescent bulbs and
lost eight fimes longer.

- Household appliances, parfic-
lorly refrigerators and TVs. It is
now possible to obtain models
that consume half as much as
models currentty on the market

in Western counfries.

® The development of hydroelec-
tricity has to stay moderate

Hydraulic siructures have serious
effects boih on the general equilk
brium of fluvial ecosystems and
on the drinking woter resources
associated with them {ground
water tables), effects which are
not always reversible. This is
why:

- Exploitation of 100% of the
economically operable hydro-
electical potential is not o req-
sonable objective. Devel-
opment of hydroelectricity must
be limited and moderate.

- Installation of new plants must
be the object of strict and full
prior consequence studies
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which take the ecological,
technical and economic
aspects inlo account along
with the pessihility of alterna-
five solutions

The building of dams in the
plains regions, in porticilar on
the Danube, must be prohibit-
ed

New ways of exploiting the
existing dams must be envisc-
ged. These must incorporate
moderation of their conse-
quences [sediment and water
flow management in porticu-
e}

Development ol small hydro-
elecrric power plonts, when kept
under contro, is possible if:

The legislotive iamework which
must be sel up to occompany
theit developmeni sirictly

M E N D A

imposes considerolion of the
consequences on tivers at both
the construction design and outr
put management levels.

- The renovalion of old small

hydroelectric power plants or
the installation of turbines on
existing constructions which ful-
fill other functions [e.g, water
diversion for irrigation} should
be favored over the building of

new constiuchion

* To exploit renewable energies
in priority

To ensure that other renewable
energies, the polentiol of which
is astimated as at least 12% of
primary energy consymption,
becone o priciity matier in ener-
gy policies which are currently
being re-delined, it is important:

T || O N 5§

- to prepare a comprehensive
evaluation of the potential of
the moin really accessible re-
newable technologies,

- lo set up an overall survey of
industrial copacities necessary
for renewable energy technolo-
gies,

- to make an anolysis of the insti-
wiionol and financiol frame-
work necessary to develop
such policies.

* The end of nuclear energy

The application of this new
energy policy is aimed at bal-
oncing energy supply and
demand in all the Danubiun
countries without resorting to
nuclear energy. Muclear energy
is not only unsafe, it is above all
unnecessary. Giving il up is thus
the best strategy.

PART 4

EVALUATION OF THE POLLUTION

OF THE DANUBE

ENVIRONMENTAL
RESOURCES ASSESSMENT

e CHEMICAL POLLUTION o

The decisionmaking process and the successtul

management and sustainable and environmental
Iy sound use of natural resources require on one
hand on adequate assessment of the ovoi[u‘b\e
eeenince quantity andd qnoliry and on the ot
Feandd If\t;‘w,‘, tor e (‘:1)I(J ('.OI"??CT!‘!J [ur p|()||m||g

‘WH'J money et

An impodtant study of the Equipe Cousteau
Donube programme is focused on chemical una
lyses of sediment samples and sentinel orgonisms
from the Danubes tver for o total of over 100
proronetens which refloct the cncent slote of

. . N
comtor ation of e river soth prshcidos Ul

M AIN

oil, combuslion products, selecied industial che
micals ond sewage.

The dota base includes over 10,000 measure
ments, the largest information base yet obtained
for the Danube sediments. It is possible o identi-
fy levels and trends of contaminaats in the
Donube.

The Danube is not chronically polluted in its
entirety. This is partly be due 1o the high flushing
rate of the syslem which is, in turn, o conse
quence of the enormous flow rate of the river
ond its szasonal variabiliy

There is o large number of pollution *hot spais.”
These reflect the discharge of waste and
elfiuents from humion aclivity and mpy be ssnous
ly domaging the river envirenment and the yuoli
ty of its water ms well as that of the Bssociated
groundwaler. With the exceptlion of lindane, the
levels of chlorinated hydrocarbons and PCBs are
inferior to those measured in the more industrializ-
ed Wester rivers. A clear gradient of pesticides
is apparent, in some coses, evidenced by o fiy
fold increase in concentrations from the upper lo
lower reaches of the river.

levels of oil wnd ol residixe are jather high in
cerlain hot spots but ore genarally infedian o
those in chranically polluted rivers, Cancentialion
for mosi hecwy metals overops. that econded in
polluted Whzstem rivers

Danube sediments are often heavily polluted
with sewage. This is undoubledly related 1o high
populslion dansiies along the dver and the lack
ol eftective wbon waslewater neaiment.

Any dom in the river downstieam of identified
sources of pollution creates a poteniial buildup of
conlominants ond, in some cases, a lutuie “chem-
ical time bomb." Today such a siluation exists in
the lron Gate reservoir ond lomaorrow, it would be
e lor the Gabcikovo dom.

Sediment monitoring is clearly a very useful 100!
fo delect hot spots. Although this technique and
biomonitoring are not 1o be considered as « sub
stitule for systemalic and tegular monitoring of
waler quulity, suspended paricules and efflnents,
they allow lor o global vision of the: rivex

RESULTS
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The results of the macrozoobenthos monianing
programme ore entirely consistent with the chemi
col measurements of contaminants. They provid
voluoble evidence for chronic biological stress
associated with contominated sifes: the benthic
biodiversity decreases downstream of recognizd
hot spots such as major cities - Vienno, Budopest,
Bucharest - or major indusirial centers on the river
or its ributaries (Bratislava, the Voh river, efc |. A
more detailed study is now warranted which
should consider a more statistically valid sampling
scheme and seasonal measurements at selecied
sites. Such informatien, popaily correlated with
chemical messuements, could eventually lead 1o
o Denube bivlogical menilaring system as on
expansion ¢ the Bucharey Decloration.

o RADIOACTIVITY o

Aerial gamma spectromelry wos used 1o study
noturol ond man-made radicactivity alon
2,200 km of the Danube’s banks and around i
selected nuclear and nonnuclear indusirial sitos
The appioach used here combines collonon ol
local experts’ reports from Hungary, Bulgariar ard
Romonia with new analytical studics of cnviron
mental somples specially collecled for the siidy.

This combined approach provides consensus
resulls.

The Danube river and catchment are radiolog:
colly “clean” both in absolute terms and in com
parison to other European rivers. It has few sour
cerpoinls and fast water flow

The only man-made radiooctivity consistenily
observed in the river and its basin is fiom the
1986 Chernobyl accident and these levels are
ielatively low, decreasing systematically from
Budopest 1o the Black Sea. It con geneally br:
observed that major variations in environmenia!
radivaclivily oie the result of dilferent activiry
levels of natural radionuclides. Some of thee
vanations ore caused by changing shoreding geo
logyy, olhers by differing land-use fe.g. use of 4vk
tich furiilizers) and othiers siill by indusnial concen

RECOMMEMNDAIIOLI
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frotion processes. In this lost categery, o creas
near fossil fusl power stations weare mapped, one
in Ruse, Bulgaria, and one in Giurgiu, ficmoniﬁ,
ot which there oppeors 1o be enhanced anviron-
mental £2%8a from coal combustion residues,

The survey included the oreos around of the
nucleor siles af Paks, in Hungary, ond Kazladuy in
Bulgaria. The nsorsite fiver syslems of both locar
iens ore unpolluted. At Kozloduy, 6n areg of
radiclogical contamination was observad, this
being coused by liquid wosis leckage into sew
oge/dminoge chanrels. The desseiad contaming:
lion wos produced mainly by o woste monage
ment accident in 1978 but leakage is confinuing
Clearly, followsup work is requited 1o eliminate this
leckoge.

This cerial survey technique also showed its
geleciive capabilities by ginpointing the use of an
Industrial redicgraphy sourcein g shipyard in
Galot. Romania: ‘

‘An unknown contaminoled zone has been iden
tified in Romonic preving the potentialities of the
oerial survay lechnique for the menitoring of envi:
renmentol radioactive confamination

TOOLS FOR SUSTAINABLE
ENVIRONMENTAL MANAGEMENT

e OVERALL EVALUATION OF POLLUTION
AND HIGH RISK ZONES o

Using an upsiream epprogch, which favours
onoiysis of dota concerning human cenvities
genergting pollutants, we are able 10 estimate
quontities of four determingnits [ofganic mafter,
suspended marter, niftogencus mater and phos-
phorous matier| discharged into 66 subrbasing
covering the whale Danube cotchment area o
identiby the most highly polluting sectors of ochvi
within these subrbasins, clossify subbasing by e
degree of polluion pressure 1o which they are
subjecied, ond to defire o cergin fidmber af
“high risk” zones

WHOM

AND FOR WHAT:?

The wet zanes, the kaist zones and the notral

protected zones constitule sensitive areos In
which pollufion is perticularly domaging. Mainly
locoted in the plains of the norhwest, Bratislova
[Slovakia), of he center Tiszo {Hungeryl, and in
the delto region, they represent over 22% of the
lotal basin surface areq.

One quarter of the wet zones and over 10% of
the natral zones are subjecied 1 excassive pollr
fion. This threot is offecting the drinking water
resources in fhis region because the large ground-
water lobles are locoted in'the wet zone. The
delia which represents o highly sensitive and fro-
Gile scosystem is especially in danger as it is the
ouller of the whele basin and is immediately
downstream of the most highly polluled bosins.

Al the lorge copitols ore on the river or o direct
ribuiry, and generally poorly served by woste
wo'ter fizatment plonts. They conslitule o mojar
source of pollution in the sb-basing in which they
are locoted. In some subbasins, the impact of dif
fuse population is not negligible

industriol pollution is particulorly serious in
Remania and Bulgario. It often combines with
domestic pollufion from the lorge fowns as this is
where the production centers are locoted. This
particulorly applies for Bucharest and Budopes!.

It is in Romania that the majority of the sub-
basins most globally under threot can be found.
Buchares! is wide by both domestic pollufion and
industrial pollution [chemical industry] and the asti-
mated burdens of pollutant ore far greater than
those of the other subbasing,

Most of the results obrainsd by this comprehen:
sive: pollution evalustion methed based on
human ocrivities are borne out by direct pollutant
measurements carried ‘out in the context of this
programme.

o GLOBAL MANAGEMENT OF THE
DANUBE ENVIRONMENT o

Equipe Cousteoy and ifs portners proposed a
project o develop an advanced approach to

M A I N

decision-making in the field of environmental
management. This Environmental Decision
Support System presented is a tool which could
provide help for the Environmental Programme for
the Danube River Basin, and, in a longer term
perspective, for the global management of the
Donube environment.

It is based on the Geogrophical Information
System [GIS) methodologies developed to eva-

RESULTS
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luate the overall pollution of the Danube river
bosin. In order 1o ensure the spread of the system
throughout the Danube countries, Equipe Cousteou
organized an infernational workshop on GIS in
Environment and Water Management in Budopest
from the 28th to 30th of September 1992. i
gathered 43 participants and more than 30 ob-
servers coming from most of the Donube countries
(excepting Germany and Romania) as well as the
Nethedands and international institutions.

RECOMMENDATIONS @
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The requirement for control and monitoring of the Danube's environmental condifion con under
no circumstances justify a lack of immediate adtion to limit environmental contamination.

¢ To stop the pollution from
-known sources

The countries’ copilal cities, lar-
gest towns and the industries
causing most pollution must
adopt a long-term comprehensive
water management plan and be
equipped with purification plants
os a matter of priorily. This mea-
sute should be accomponied by
an improvement in industrial pro-
cesses in order to limit the amount
of polluted waste entering the
Danube’s woters.

Measures must be implemented
as quickly as possible to reduce or
eradicate the couses of pollution
identified by means of hot spots
and high risk areas such as the
Romanion subbasins, the delta
and the wet zones of the basin’s
central plains.

* To protect drinking water

The groundwater of the Danube
basin is particularly threatened by
industrial ond domestic pollution.
Preventive measures must be
undenoken as o matter of priority.
Due 1o the highly probable risk of
a chemical time bomb, the filling
of the Slovakian dam al

Gabcikovo should have been
postponed and the construction of
new doms along the river can no
longer be considered until depollu-
lion measures have been laken
and safely of groundwaler quality
has been proven.

¢ To take into account the sur-
vey and monitoring of hot spots

Diffuse pdliution from agricultural
sources can no longer be ignored
in the Danube baosin. longterm

conse?;ences of diffuse pollution
are sufficiently serious 1o warrant

precautionary measures being

implemented immediolely,

« To improve the monitoring of
poliution and the survey of hot
spots

Sediments and sentinel orga-
nisms anolysis and ocerial gamma
spactromelry techniques which
demanstrated their efficiency, must
be widely implemenied in Central
and Easlem Europe within a legal
framework, i.e. the Bucharest
Declaration (December 13,
1985}. A network of laboratories
will be set up to monitor and

conrol the quality of the Danube

waters. Polluled zones, hot spots
ond doms must be monitored with
the closest attention to follow up
the effects of depollution meo-
sures.

® To develop the means for o
global management of the
Danube basin environment
including the delta and the
Black Sea

The recognized unity of the
Donube basin system including
delia and Block Sea requires that
the menitoring of the siate of the
Danube environment and the drive
for rehabilitation of the fAuvial,
defia ond coastal ecosystems be
interpreted in o comprehensive
management programme.

The upsiteam opprooch 1o identi-
fying sources pollution by esti-
mating pollution-preducing humen
activities is the main elemenl of the
project of an Environmental
Decision Support System for the
Danube river basin. This pro-
gramme combines all the elements
of the state-ofthe-art Decision
Support System and Geographical
Information System and which will
evenlually yield a widespreod
Network of National Nodes.
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e Adapting the methodology developed by
Equipe Consteau and s parters on a national
level.

o Developing and harmonizing the data collec:
fion necessary for proper System operation.

e lesting the inethod upon o pilot zone. the Tisza
busin.

e Diflusing the system throughout the Danube
basin.

Fulfillinent of these objectives will iequire the
development of the network inifigted during the
workshop, information exchange, inteinational
cooperution, and a naining effort,

WHOM AND FOR

WHAT?

PART 5
GABCIKOVO

A glebal opproach 1 enviranmental problems
taking the long ferm e account is the besic
tenet of fhe Equipe Coustsou shudy programme

an i

v Danibe. As the unforunate result of an
sppioach limited 1o the aspecrs of bydravlic angi
neeung and lechaolugy alone, the Gabeikavo
catn s o stiking example of how. financial sad
environmental resources are wasted when the
glabal appraach is not used

The body of research from the Cousteau
Danube ehvirenmeantal programme - mekes pos:
sdble o complete evaluation of e advantages of
the dam an o ecanomic level and of the cornse
quences it has for people and the enviranment

Fliing the dam ot the end of Ociober 1992

hod serious cansequences for the allyvigl ecosys

tems, atiocked their value os o hetitage (bicdiver
sityl ond. the: tuncrians which: they fulfill 1n the
conlext of wotet purficotion, protection against
flood, ond biomass pradiction [fisherias and
fosliyl. I was thos cleaily shown: that there 1
massive incompanbility Leteen aparation of the
dum eecotding 10 the plons [which schadule oul
puts camparcble 16 those cbserved: 200 1o
J00m /) and sutvival of thee ecosystems borde
g e fiviar

The studies catrisd aut canfirm that water
fesouices are seriously firealened by eutraphico-
tion and contominated sediments which are
being stored in the relention loke The numerous
wourees of pollution identified upstieam af the
dum and the signitican concenfiations of pollir
fants. measured in this orea are conditions for a
chemical time bomb. The logs o delericration of
Mese wonr resoutcas will have. serious eltacts a1
et econcmic and social level since the drinlr,irrg
wotar supply for @ large number of inhabitanis
depends on the quality of groundwater.

The ensrgy and navigation stidies show that
Gabekovo doss nor yield any economic bene
fits. The electricity produced doss ot respond o
any teal requirement for the lulre and is in any

M AN

case very marginal. The dam doss not aller the
navigational conditions except in a very limited
seclor. The analysis shows that potential taffic
increase resulting from development in the
Hungarian/Slovakian sector is insulficient ¥ juskfy
the required investments. Tha recent prabilems ot
the dam do not demonstrale that It inyiciiay ivvi
galional conditions; indeed, fhie reversa is tre

A complete overall approach to the Gahcikovo
dom problem makes its drawbacks apparent and

RESULTS

A ND

itis cleor that, if it had been used from the start of
the project, Gobcikovo would never have gotien
oft the drawing table. The decision 1o build this
dam is clearly the stumbling block of o system in
which the decision makers integrate only a very
narrow ronge of aiiteria. Mo allemotive solution
which would hove yielded the same energy or
navigation services, implemenling allernative
resources less detrimental 1o the envilonment and
more profilable for the economy, wos sericusly

studied.
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Solving the Gabcikovo problem and saving the endangered zone would be a landmark
decision and an example for the future.

® To refill the Donube os priority

Most of the waler in the Danube
{95%) must be returned 10 the river
bed as soon as possible and ai
the latest before the spring growth
season.

* To apply the principle of
precoution for the intermediate
period

The principle of precaution must
be applied in decisions concern-
ing the dam’s future, especially
concerning how the water is
managed, decisions due to be
made for the near future. The
Danube must nol become o labo-
ratory where expenments are car-

ried out,

¢ To engage in a global integra-
ted reflection guided by democra-
fic principles

Basic reflection on the matter
must be engaged by incorporating
the technical, ecological, econo-
mic and social dala and drawing
on interfictional expers, the public
ond rungovermmental organiza-
ions for enviranment prolection. It
mus! lead 1o on exhauvstive and
detailed cosi/benefils analysis of
all allemative solutions, It mus be
corried out in a spiril of transpa-
rency and its conclusions must
guide decisions concerning

Gabcikovo's luture.

® Courageous and reasonable
solutions must be supported by
Westem countries

Our own onalysis leads us 1o the
conclusion that abandoning the
dam and reinslating the site is the
most courageous and also the
mos! reasonable solution with
view lo achieving o sustainable
future. This solution must have the
advantage of solid financial bock-
ing from Weslern counlries and
the large intemational financial in-
stitutions. Such a:d 15 (ndispan-
sable for implementing allemative
selutions in the field of enargy and
navigation and for a sile reinyigke
ment project if these are 1o have
credibility with the public and with
polifical leaders
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WET ZONES OF THE DANURBE
ALLUVIAL ECOSYSTEMS AND DELTA

wo yeors of exploration and field work
have convinced Equipe Cousteau that
the Donube is o very rich fiver. Iis life
ond richness are largely due to the
presence of large octive alluvial flood-
plains. The Donube whoss flow has nat yet been
entirely regulated nor confined with dams, stil
floods the vestiges of the great alluvial forests
which lay olongside ol the greot European rivers

such os the Szine, the Rhone and the Rhine some

cenluries ago.

Equipe Coustecu has launched o vosr study of
the Danube wet zones so os 1o gain better
wnderstanding of their funclioning and role and io
propose profection and management surveys.
This bibliographicol synthesis has been effected
by Protessar Claude Amaros [University. Cloude
Bernard, lyan), Professor Michele Trémoligres,
[University Louis Pasteur, Strasbourg) and Professor
Istvan Zsubto, [Pollack Mihaly College, Budapest).

The wet zones of a river include the alluviol ecor
systems ond delio. Alluvial ecosystems are both
superlicial and sublerronsan, terestial and ogue
tic and are influenced by the supericiol waters
and groundwaoters of the main channel of he river.

These allwvial ecosystems ore closely linked 1o
the fluviol ecesystem which is not simply a
dischorging chonnel. On the contrary, the alluvial
cosystems ploy @ cruciol role in the physical and
biclogical funclioning of the great rivers and their
regulation, The complexity and the diversity of
these alluviol ecosystems are the very exprassion
of the river's dynomics

THE RIVER AND THE FLOODPLAIN
ECOSYSTEMS:
A COMPLEX SYSTEM

The mast important floodplains ore presented in
Figure 1.1. The surfface aress are only estimo-
tions becouse they vory with the flood level:

o The Austrian Auswald, on the edge of the
Danube between Vienna and Heinburg,
covers opproximately 6,000 ho, This food:
plain torsst, portly protected, is gradually
drying up due 1o sinking of the groundwater
level in conjunction with the excassive gouging
of the Danube river bed, coused by the
Altenworth and Greifensiein dams. This is
known as “incision,” and is commen on rivars

* developed by man,

¢ The Hungarion Szigetkéz and Slovak
Csollokéz comprise an exceptional meander
ing zone around the low-woter bed of the
Danube, which todoy still includes the border
betveen Slovakia and Hungary. It cor 5
fo the old fossil delio of the Donube 3 million
yeors ago. Today, the octive floodplain has
been reduced by flood protection doms ond
only covers 6,000 ho on e Hungarian side
ond 23,000 ha on the Slovak side. Howsver,
it building of the Gabeikovo dam and ifs conal
to Brotislav is mainidined, the entire. zons will
be annihilated.
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o The Hungarian Gemenc region covers approxi-
mately 47,000 ha, 18,000 of which are clas-
sified os profected lond. This floodplain, which
is exemplary in terms of resources and prob-
lems, is the subject of a detailed research pro-
gromme,

e .The Kopacki Rit, which represents some
50,000 ha lying between the Drave and the
Danube - now split between Croatia and
Serbia - is the richest foodplain of the Donube.
Itis currently impossible 1o obtain reliable data
on ifs situation due to the war, but we suspect
there has been serious damage.

e In Bulgaria, the Sebrarna reserve covers
600 ha, set within a larger floodable zone.

o In Romania, the Hoodplains of Crapina, Brates,
Borcea and Braila, which once covered more
than 100,000 ha, are currently partly diked.
They directly determine fish forming productivi-
ty in the delia.

o The Danube delta covers 591,200 ha classi-
fied os a Biosphere Reserve, including
312,460 ha clossified as World Heritage. Iis
tesources are also highly dependent on the
exfen of flooding.

The river and the aquatic and terrestrial habilats
of the floodplain constitte one of the most com-
plex ecological systkems in the world. It is made
up of a group of highly diverse, constantly inter-
acling ecosystems: running waters of the river
ond its aclive arms, slagnant waters connecled
permanently or periodically 1o the river, temporary
waters, terrestrial plant formaltions subject to
variable flooding periods, and an underground
oquatic ecosystem. The three spatial dimensions
ore therefore inleraciing (Figures 1.2) longitdinal-
ly along the upstream-downsiream axis of the
river chonnel, nonsversely between the river and
the floadplain habitats, and vertically between
the surfoce ond underground worsrs.

In addition 1o this spotial complexity, there is the
firme dimension. Floodplain scosystems are cho-
racterized by intensive dynamics ond stiong pro-
cess inferactions according to different time
scales. The diversity of floodplain landscapes and
the communities which live on them are due to

ZONES OF THE

both annual hydrological and seasonal Huctuo-
fions, erosion, sedimentation and plant succession
processes spread over several decades, os well
os incision and level rising phenomena which
create river ransformations over the centuries.

' * I
GEOMORPHOLOGY, HYDROLOGY
AND MANAGEMENT CONDITIONS

ON THE DANUBE

The geographical character of the Danube is
highly voriable, especially its longitudinal profile
which is very iregular. The river can be divided
inlo 3 sretches: the Upper Danube from the source
to Vienna, the Middle Donube from Vienna to the
Iron Gate, the lower Danube from the Iron Gate
o the Delia.

Outside of the gorge sections where the chan-
nel is constrained, the Danube has developed
confrosting geomorphological potterns depending
portly on the voriafions of the borom siope. This
gives a meandering pottern in the streches with o
slight slope, sich as in the German course be
tween the confluences with the Alimihl and the
Isar, or downstreom from the Hungarian town of
Gényi; a braided pattern occurs in the stretches
with a higher slope, such as in the Austrion and
Hungorian/Slovakian stretch

The hydrological systlem of the Danube is very
complex, due to its highly contrasting Fibutaries.
The average dischorge upstream from the Della is
6500 m3/s.

The maijor regulation works on the Donube were
begun in the second half of the 18t century.
Since then, the river bed, the bed load, the sedi-
ment transport, the hydrological system, the water
quality and the connections between the river and
its floodplain have been altered by continuous
works developed for navigation, flood control.
irrigation and power production purposes In
most coses, the result of these requlation works is
a separation of on “aciive” floodploin sill subjact
1o flooding and & “lussil* Hoadplain which is no

DANUBE
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Figure12,0. - Vertical relations and exchonges between comportments

of a hydrasystem (Trémoli¢res).
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Figure 1.2.b -&chematic diagram of three-dimensional interocfions in lofic ecosystems
and their relation with the temporol dimension (Word, 1989)
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Maintaining complexity and the
survival.

The periodic flooding of the alluvial flood plains conditions their richness and their diversity.
dynamics of interactions within the lotic ecosystems is essential o their

tonger flooded. Ancther miaier ouicome of ractifi

cotien ond shaightening of the river is deepening
of the river bed and sinking of the surface and
greunciwater levels, This Is well documented in
various Danube countries. Since the end of the
Second Werld War, the Danube has been modi-
fied intengivaly in some stetches by the constuc-
lion of hydroslectic plants. This is especially the
cose ih the Bavarion and Austrian section.

'.2

WATER QUALITY AND NUTRIENT CYCLE

o WATER QUALITY o

The impact of regulating a river and ifs flood-
plain on the water quality mainly affects the water
temperoture and the ions correlated with primary

w

production. In the main channel, the reservoirs
oct as thermal regulators (thermol regulation by
the huge quantity of water, decrease in shortterm
and seasonal fluctuations) and as nutrient and
sediment raps {suspended and porticulate organ-
ic matter). The transport of nutrients, especially
nitrogen and phosphorus, is often blocked in
reservoirs. The physicochemical dynamics of o
regulated river are essentially controlled by the
type of reservoir, the storage capacity, the posi-
tion of the woter oufflow and the way it functions,
and the deep releose outflow or underflow.

In the Mississippi River, during low flow, some
authors note autochthonous nitrogen and phos-
phorus inputs from side arms and former channels
to the main channel. During Hoods, the physico-
chemical composition of the dead arms and main
channel are similar. Regulotion mainly offects the
chemical composition of the main channel, but,
depending on the exchanges between this chon-
nel and the other floodplain waterbodies, either
the water quolity of the river will offect the water
qudlity of the floodplain environments, or the latter
will act as refuges for the river fauna during distur-
bances [chemical and toxic pollutions). An
example is given for a reach of the Mississippi
River contaminated by PCBs,

Beside localized shorHerm studies, there is a
wellestablished network of stations to monitor the
quality of the Danube water. The study by
lwanow (1982) shows a slow increase in time of
dissolved organic and inorganic compounds in
the Danube. This does not seem to affect the
river's selpurifying capocily, which can be classi-
fied as Bmesosoprobe. Due to the insufficient
reatment of sewage effluents in some sections,
there are local bacteriological problems.
Nowodays the most acute problems are related
to chemical pollution due to solvents, heavy
metals, and radiooctive waste, and especially to
their accumulation in sediments,

Some localized work carried out in
Czechoslovakia and Hungary shows the prominent
role played by floodplain channels connected
with the Danube in oxygenating the river water.

ET
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o NUTRENT CYCLE o

The complexity of the processes interacting in
the floodplain mokes it difficult to clearly define its
role as a source or sink for mineral nurrients. In
this respect the available dota oppear controver-
sial, depending on the type of nufrient, the flood-
plain component ond the relative position during
the hydrological or seasonal cycle. However, it is
agreed that flood waters entering the floodplain
bring a subskanfial amount of nurrients with them,
which are made available for plant growth and
are partly responsible for the high nutrient level of
alluvial ecosystems. The uptake of these nutrients
by the floodplain vegetation represents a poten-
fial purification mechanism for the surface water
of the river.

Through its flood waters or secondory arms,
rivers provide a lorge quantity of mineral nutrients
for the aquatic and terrestrial habitots of flood-
ploins. Thanks to this supply, floodplains feature
nutrient values which are always greater thon or
equal to those of temperate forests or nondluviol
humid zones.

In return, the assimilation of nufrients by the ter-
restrial and aquatic plants in the floodplains
represents a means of purifying the river woters
and the groundwater, i.e. of reducing the flow of
nutrients which could increase eutrophication
[nirates, phosphates).

The effectiveness of this purification is o direct
function of the type of plant life, i.e. it is linked to
the diversity and organization of the plant forme-
fions. It has been shown that, on the Rhine, the
terminal hardwood forest stage, which is the most
complex and highly suctured, is also the most
efficient in purifying groundwater. In general, the
quality of groundwater is improved when it circy
lates under a forest, and when it is separated
from o pollutled and/or eutrophic river by a skip
of forest - the wider the better.

Purification efficiency olso depends on the
copacity of the water to circulote inside sediment.
Here again, hydrologic flucluations ensure sedi-
ment permeshility by pariodic scouring,

Surfoce warers, for their par!, underge oplimum
purification in areas where the side arms provide
calm zones conducive lo the developmeni of

DANUBE
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gquatic and semraguatic plants and /o¢ phyto:
plonkten which octively use the nutrients. This
effect is greatly amplified it the complexity and
meandering of the secondory arms increcse fhe
lime during which the waters circulate theough this
viclogicai hilter

In sadition, floodplains play & regulating role in
the erganic maner cycla by ensuring o staggared
supply for rivers, Hoodplaing conrribue fo the off-
ciency and regulation of te organic mater cycle.

I .3
ORGANIC MATTER CYCLE AND
BIOMASS PRODUCTION

o FLOODPLAIN HABITATS:
HIGH BIOMASS PRODUCTION o

Two feotures rank floodplain ecosystems among
the most productive:
o In these systems, the lond-water interface zones
are graded. Yet the land-water interface is
always the most productive zone per surface
unit along the gradient ranging from land to
open waler,
The Flucruoring nature ol these ntedoces, linked
to allernating phases of immarsion and drying
up - the "moving littara]” concepl - promotes
this high metabolism. The obsence of stagni-
fion ollows ropid reeyeling of the otganic mor
ter and nutrients, thys encbling higher productr
vity than would be found under siabls leres:
rial or aquatic condifions.

High productivity has been clearly demonsiraled
in the aquatic habitat as egords plankion ond
fish farming production in the secondary aims,
Numerous research sudiss conducied on the
Danube floodplains of Slovakio have demonsiated:
o The contribution of secondary habitats to the
productivity of the main watercourse by export
ing a large plankion biomass produced in the
calm habitats of the Hloodplain,

o The posilive and direct correlation between fre-
quency and duration cf floodplain submersion
periods and fish farming productivity.

WHOM AND FOR
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Here again, It is the connection betwesn the
components of the fluvial sysiem ond their flucriar
ing hydrological nature which enables the circule:
tion of the organic matter proguced, regulation of
its flow, and oplimum use.

e ORGANIC MATTER CYCIE AND
PLANKTON PRCDUCTION o

Fluvial wetlands appear o be among the most
productive ecosystems. This can be related 1o:

o The incrensed in lond-water intzrfaces which
characierize these systems, these boundaries
have been proved 1o be the most productive
“one dlong the londfowater grodient.

o The fluctuoting nature of these boundaries
[maving litoral), which EnCourages a very oclive
minerglizotion and recycling of organic matter
and hence o highet produdtivity than in more
sioble oquotic or terrestrial conditions.

Initial resulis obained fom forested floodplain
sysiems on the southeost coast of e LSA show

o The guantitelive imporiance of organic mather
inputs from the floodplain into the rivar, These
inouts outweigh the primary prodiction of fhe
fiver and are of the some order as inpuls from
the upstream walershed. They represent o subr
sionticl food saurce for river communities.

» The qualitafive rcle of the Hoodploin as o buffer
Ing stucture which regulotes the organic moter
cycle, sither directly by providing snogs which
hold bock the coorse orgaric porticles ond
slow down losses coused by downsiream
exportation, or indirectly by postponing the
mojor release of orgonic matter into fhe fiver
li-2- outumin lisr) usually until the spring floods

® BENTHIC INVERTEBRATES AND
FISH PRODUCTION o

The production and the biomass of the main
channel are greally influencad by inputs of fauna
(plankion, macroinveriebrates, fish |uveniles) and
nutrient inputs from side arms and farmer channels.

WET

Shudies in the Upper Mississippi River and the
Rhone River show the role of producer, then distri-
butor caused by the diift of these environments.

The fish production of the fluvial wetlands and
ficodplain waterbodies is highly correlated to pe
riodic flooding. Numerous studies carried out in
the braided side arms of the Slovakian Danube
give figures and estimations on this subject. These
studies show the dispersive role of the side arms
info he river during high waoters, and the reservoir
role played by former chonnels ond lentic water-
bodies for fish which have nof drified.

It is important to maintain these connections
because, if the waterbodies are 1oo isclated ond
flooded too sporadically, their biemoss ond pro-
duction will be low. Studies of temporary and
permanently connected wetsrbodiss in te Rhine
ond Rhone floodplains show the higher biomass
ond diversity of the latter

® BIOMASS PRODUCTION IN THE
DANUBE o

Resecrch carried out in Hungary and
Czechaslovakio especiolly provide quantitative
data on the productivity of the Danubian oquatic
ecosysiems.

A number of measurements of the phyte- and
zooplonkion productions in the Danube sidearms
provide quaniitafive evidence of the very high
productivity of these bictopes orid thelr contriby-
lion to the productivity of the main channel when
the plankion is washed out of the floodplain chan-
nels during flood recession

The high fish productivity of the Damibe flood-
plains is related 10 periodical floodings. Several
authors document the linear relationship betwsen
the duration of annual submersion and fish fetios
duction in the floodplain. In the Slovakian sreich
of the floadplain, an increase of 1 em in the auer-
oge woler level induces on increase of 500 kg in
the: fish production that year and of 300 g in
subsequent years,

ZONES OF THE

1.4

LFE CYCLE OF AQUATIC SPECIES

o FLOODPLAINS: A VITAL HABITAT FOR
NUMEROUS AQUATIC SPECIES o

For many species of fish and cerain species of
oquafic inveriebrales, e aqualic habitat of the
Hoodglain can play a riple role:

o A key role for the vital cycle of species which
reproducs there: teir alevins are later dispars
ed in the main channel during high wolers,
and as the resull of connections between the
moin channel and secondory habilots.

o A feeding role, making it possible to explait the

abundant resources of the aquatic ond ferres

trial hobitots flooded by river spacies,

A role of refuge in the cose of disturbonces

{heavy flooding, pollution) in the main chonnel:

individuals seeking refuge in secondary habi-

fafs can later recolonize and reestablish popu-
lations in the main channel.

These funclions ore closely linked 1o the hydrolo-
gic variations in the system.

e UFE CYCLE OF AQUATIC
INVERTEBRATES o

As in the-cose of fish. the known migrafion pat
temns of o maylly speries (leptophisbio cupids
in Canade and Parameletys chalifer in Swaden)
provide evidence thar loodplain water bodies
connected with the main channel can be vilg!
stages in completion of the life cycle of some
invertebrote species. In these two cases. the
oquatic floodplain biciog=s are known 1o provide
either a lemporary shelie: from severe flow condr
fins in the main chonnel or betier lempeidiure
and foed conditions; allowing foster growth

When the whole biotic communiy is consider
ed, side chonnels or tlemparory inundated arecs
provide potentio! sources for recolanization of the
main channel after severe disturbances hove
occurred here, e g. floods shifiing the river bed
sediment. This case is exemplified by a study of
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postflood invertebrate drift in o side channel of
the Durance River, France.

e LIFE CYCLE OF FiSH o

i the: diversiny of oquotic and semoqualic habi-
ats s necesary lor comnletion of the life cycle o
numerous fish species, it is olso needed o pro-
vide o refuge during disturbing even's such as
floods, reductions in discharge and pollution
inputs.

Pariodic phersmena such as floods, low Nows
and physicochemical cycles ore the kzys to good
biological functigning of the floodplain. These
nesds ore exemplified by the study of fish migra:
fion In o sector of the Morave River Roodplain,

e LFE CYCLE OF AQUATIC SPECIES IN
THE DANUBE o

The imperance of fioadploin biotopes for the
lite cycle of fish species has been thoraughly
studied in the Austrian and Slovakion seciars,

The side atms cannecied with the main chor-
nels oot as dispersal eutlats for fish during high
water periods, whereas the more isclaled water
Dodies can function s siock sifes. The temporar-
ly ihundaied zones con be used os reproduction
ond feeding grounds for some species which
migrate 1o these zones during high woter periods,
There 15 ¢ clear ossociotion bewweer cetlain
tvpes of slluvial hobitats and some aroups of fish
species, for both adults and juvenile shages.

1.5
BIODIVERSITY

o ALLUVIAL FLOODPLAIN AND
BIODIVERSITY CONSERVATION o

The hundomental biodiversity of fleodploin ecosys:
tems - lerestial ond cquoric - and their biocenoses
mainty result from three pes of dynamic forces:

o The intrvannug! hydralogical dynamics which
rasylls in ::;I!rf:r‘.gfhg ”QOd“‘Ig and dwfng up

WHOM AND FOR
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e The geomarphological dynamics of the river,
which on ¢ scole of decades and centuries
renew diversified terrestrial and equotic bic
opes,

» The dynamics of plont successions: in this case,
they ore largely riggered, directed or interrup
ted by the wo previous forcas,

The diversity of European floodplain forests is o
telling illushation of the result of these dynarnic
orces. The plant density is reminiscent of some of
the stucural fsatures of dense iropical forests.
Their dendrological richness {50 species: of ress
ond shrubs) and specific divarsity are remarkable
in cemparison with non-floodplain temperate
forests (diversity index of 0.6 10 0.8 for the latter,
cnd greater than 3 for floodpiain forests). This
exploins o number of remarkable features such os
continuous flowering from January 1o Ociober.
The number of species flowering at the some fime
is wice as high os in nonfloodplain farests.

The existence of sufficienty violent hydrological
distutbances is whot enables younger slages lo
be conskantly renewed (sofwood foresws). In termi-
nal hardwood foresis, the juxtoposed mosaic of
different phoses lyoung plants), regenetation,
mofurity, senescence and deoth guaraniees the
biediversity and long-erm survival of the entire
ecosystem,

In the oquatic habirat as well, the cohobittion
o juriaposition in small orees of onimal populo-
fions with highly diversified ecological needs and

ivlogical stiotegies is made possible by the pres
ence in the Hoodplain of diversilied geomorpho
logical forms and aclive hydrologicol dynamics,

lastly, @ few points should be emphasized
concening the volue of floodgloin systems with
regard I preservation of biodiversity:

o In their original siate, floodplain valleys were
used as corridors or preferred paths for the
migration and movement of animal and piont
species (ransporiation provided by water, Jon-
gitudingl continuity of wooded formations,
warm and humid microclimote).

e The large floodplain valleys with their relatively
warm and humid climate represenied o refuge
for o large number of leriory plant species

WET ZONES OF THE DANUBE

during the glaciations. Thot is why floodploin
forests currently offer o wedlth of tertiory relics.

o Under certain geomorphological and hydrole
gicol canditions, formar river channels can
comprise aclual biotopes of mountains rans:
posed in a ploin. They ensure the survival of
cold water fauna and plant life which is very
pure, relies from the ice age. These ors
Salmonide biolopes of great biclogical value:

e According to recent ressorch on the biology of
Coleopieres Corabidae populations which are
typical of landwoter habilats, the: river dyno:
mics responsible for the constant creation of
new habirats {gravel banks) could be one of
the driving forces of the speciation processes
within these populations.

o BIODIVERSITY OF BENTHIC
INVERTEBRATES IN DIFFERENT AQUATIC
ENVIRONMENTS o

Floodplain aquotic and semioquotic ecosyslems
support rick and diverse communities, nat anly
becavse they encompess the whale ronge of
oquotic conditions from flowing 1o stonding and
semi-oquotic waters, but olso becouse spacific
geomorphological or hydrological features creote
floodploinspecific grodient or boundary condi-
tions which allow the overlop of otherwise distinet
types of faunol assembloges. One example is the
Rhone floodplain and its wributary, the Ain river, in
France. The high amplituide of hydrolegical fuc-
tuation in a set of former meonders of the Ain
river provides opfimum conditions for the coexis-
tence over a short time period of ecologically
highly contrasted aquotic beefle osssmblages.
We propose relafing this type of diversity to the
“intermediote disturbance hypothesis™ which
accounts for the high biodiversity of scosystems
undergeing intermedicte levels of disturbance
lhere floods or drought conditions) enhancing the
productivity of the system and the coexistence of
otherwise competitive species. From the point of
view of o whole flocdplain secior, 6 more tadi:
fional example is given of how the diversity of for-
mer channel types supports @ high range of inver-
lebrate community types, not only in the surlace

water, but also in the groundwoter component of
the alluvial plain. The lack of cbiective, comparo-
five methods o evaluote the biodiversity and func-
tional diversity of floodplain sysiems is stressed,
especially when relafing this parameter to differ-
ent taxonomical units or assessing it for different
types of wetlands subject to various types of
human alterations.

The physical factors are determinant, according
1o the quality, quantity and stability of the benthic
invertebrate communities in a reguloted hydrosys-
tem. Different studies of the Missouri, Rhone,
Mississippi and Volga rivers show that there is
higher diversity of species in the unembanked
ports of these rfivers comparad 1o the embanked
ones. This is due to the reduced diversity of the
subsirotes [habitats) of the later, The banks, eco
fones between lerresirial and aguaric (interstitial
and potamic) environments, play a very imporiant
role in the «colonizafion processes. The vegetol
habifats {mocrophytes) and minera! habitars of
eroding environments connected permanently fo
fhe river (lotic side chonnels, wing dikes and
embankments of the moin chonnel) have higher
numbers of individuals than mineral habitats in silk
ing environments and vegetal semiterrestrial habi-
tats, which indicote the evolution of the woter-
bodies towards terrestrial stages by siltation
|backwaters).

@ BIODIVERSITY OF FISH IN DIFFERENT
AQUATIC ENVIRONMENTS o

The taxonomic diversity of fish increases from
upstream to downstreom as habitats become
more diversified, that is, the floodplain increases.
The positive correlation between the structure of
fish communities and the increase in the stream
order is @ good indicator of geomorphological
and hydrological changes along the longitudinal
continuum. The structure of fish communities can
also reflact the discuptions 1o which the hydrosys
tem is subjected (discppenionce of bockwatars
and former chonnels, disappearance of islands
and shingle shares], This is demanstrated by
examples from highly reguloted rivers in the USA
such as the Missouri ond the Mississippi rivers  In
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these rivers, numerous original lotic species hove
been reploced by exotic species and the emer-
gence of litaral and pelagic plonkionophage
species which usually constitiie o minor share of
fish assembloges in unmedified reaches.

in regulated European rivers, sich as the Rhone,
Rhine and GermanAustion Donube, fish commu-
nifies are dominated by some species which repre
s=nt 80% or more of the obsolute abuidance. The
siucture of these communities has shifled to
communities of limnophilic cyprinids, and from
phytophilous spawners (lloodplain spowners) o
mizinly lihophil species (main channel spowners).

Thus, the diversity of fish species is highly corelor
3 Ic hobilal complexity. The higher the latercl
dimension of o hydrosystern, that is, the more divar-
sified and occessible e aquatic and semiogquatic
oreas are, fie more variable the communily srue-
ture will be, thal is, the richer te soecles will be.
The some will be e lor benthic inveribrotes.

e BIODIVERSITY OF THE AQUATIC
ECOSYSTEMS OF THE DANUBE o

In 1967, 103 fish species wers racorded in e
Danube. This con be compored with 40 and &
for the Rhone and the Rhine respectively. This
foxanemic richness con b related 1o the number
o encemic species and 1o the remoining high
diversity of foodplain biatapes. However, the
local structure and disribution of the fish communi-
lies teflect the impact of human modifications of
the system, such os in the Germon-Austian
section. Furthermore, the Iron Gate plant has
stopped the upstream movement of migratory
species.

I .6
FLOODPLAINS: A FLOOD
PROTECTION SYSTEM

Floedplains are natral systems for reducing the
sptecd of floods and decrensing their strength.
Two foctors come inip piay: the roughness of the
plant tormotions on the riverbanks, which slow

WHOM AND
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water speed, and the room to expand provided
by the floodplain areas connected 1o the river.

Coriversaly, concentration of the flow in o narow
channel increases the strength of the flooding river

The consequances of the development of the
Rhine ore poriicularly eloquent, The “original” Rhine
included 1,600 islands between Basel and
Shasbourg, River faining {1864-1876] carried out
10 proect the land from flocding, fiver regulation
[1807-1939), designed 1o improve novigating
conditions, and hydrosleciric hornessing [1928-
1977 shortened its channel (32 ke batween Basel
ond laverbourg) and riggered incision of the river
bed (5 m at Rheinweilsr and 7 m at Nuremberg in
1950]. The faster flow and loss of 130 km2 of
retaining floodplains (60% of the initiol flooding
zone| increased the risk of flooding downstream,
As a tesull, the frequency of o flood flow rake of
35,000 m3s-1, which was 1/200 years in
Kardsiuhe, is 1/60 yeors loday. Futthermors, the
flood front, which once iook 65 hours 16 fravel from
Bosel o Korlswhe, now 1okes 30 hours. In- oddr
tion, it cumulotes its effects with those of the
Neckar, Main and Moselle flood fronts, which
used to run ahead of the Rhine flood front.

1.7
ECONOMIC VALUE OF THE ALLUVIAL
FLOODPLAINS

The economic volue of the alluviol Hoodplains is
linked fo thelr excepfional diversity and productivi-
ty. However, it is difficult fo evelyote becouse the
allyvial zones have vonished olong the Weslem
European countries, and in Eastem Europe, it is
sfil impossible todoy to obinin reliohle economic
dato from the post,

Nevertheless, communities of professional
fishermen, which can no longer be encountered
in the rest of Europe, shill exist in the alluvial
zones.

Foresry exploitation is porficularly interesting in
these highly productive alluvial zones. In the
Gemenc, production in 1992 will amount o
115,000 m3,

WET

Up until recently, commercial tourist hunting was
a very imporiant source of currency, especially in
the Gemenc ond the Kopacki Rit. The develop-
ment of ecolourism along the some lines as that
which is to be developed in the Danube delta
Biosphere Reserve could reploce advantageously
hunting.

1.8
FLOODPLAIN ECOSYSTEMS:
DISAPPEARING HABITATS

Due o suceessive lond acquisifions, river ain-
ing ond dam construction over the past century,
floodplains ore currently o disoppeoring hobitat
on o European scole. The decrease in the surloce
areo of the Rhine floodplain forest is spectaculor:
from an originol surface estimated at
100,000 ha, only 20,000 ha remained in
1840, and 7,000 ha today, more than half of
which consists of plantations.

The lirst io be affected are Hoodplain forests.
The domage done by modem silviculiire, which
tends 1o simplify the forest stucture by sliminating
undergrowth, and whereby ltoreign varieties of
rees are inroduced and cleor felling is pracriced
over vost surface areas, hos greally redueed the
surfoce orea of notwal forests. The removol of
senescent ond deod frees hos impoverished the
founa end flora, already weokened by the use of
pesticides. The naturally structured forest's de-
creasing surfoce areo [99% since | 800) consi:
derobly aliers the overall funcioning of the flood:
ploin system. Forests older than 250 years ore
extemely rore in Europe, ond floodploin forests of
that age are even rarer. In Europe, only o few heck
ares remain on the barks of the Maravs, o Czech
and Austrian affluent of the Danube. In our loti-
tudes, the loss of old forests has inesfimable conse-
quences for the forests gene pool. The decrease in
floedplain zones: olso affects areas which are
flooded sither emporarily or permanantly.

When these types of habitats are not desiroyed,
they are greally modified. One of the most classic

ZONES OF THE

examples Is greater Isolafion of the lorger port of
the floodplain by dikes. This creotes o "fossil®
flosdplain which is no longer in contoct with the
surface woters of the river. A reduced “octive” por-
ficn remains, cen very narrow olong the river and
greatly frogmented longitudinally. This siuafion is
often encountered on the Rhine and the Danube,

Experience shows that regulation installations
cause residual zones to disappear by disconnec-
fion ond regulation of the water leve! in oddition
to direct destruction of the alluvial zones flooded
by damming.

Development of rivers, and particulorly dam-
ming of the minor river bed, cuts off the river fom
its alluvial plain.

Regulation of the river couses the alluvial flood-
plain ecosystem to dry out and die off down-
stream of the dam; upstream, it causes death by
flooding.

Finally, and this is probably the most serious but
also the most difficult impact to control, regulating
fhe river causes it 1o subside in its bed, bringing
cbout simultanecus deepening of the ground:
water. This phenomenon, called incision, is porti
cularly serious downsiream of the Austrien doms
on the Danube, where subsidence reaches 1,5
meter deep. The consequences are even maore
serious for the alluvial zones which are literally
dried out end for drawing up drinking-water
systems.

During the two years which Equipe Cousteau
and its pariners have spent studying on the
Danube, the situation of the great alluvial plains
suddenly worsened.

The: violent drying cur of the lorge olluvial 2one
of the Hungorion Szigetkdz and the Slovakion
Csallokaz {oround 29.000 hal coused by rerout
ing of the Donube in order 1o fill the Gobclkovo
dom is a warning which the infernational commu-
nity, for its own sake, must heed. .

The Gemenc alluial forest is now the last great
alluvial zone of the Danube to have remained
intact. It has recently been clossified as o wet
zone of internalional significonce under the
Romsar Convention.

Nevertheless, the Gemenc is not totally un-
scathed. Quite the reverse, like all alluvial plains

v
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along developed rivers it is grodually drying out.
What is more, the present developments of the
Dmnupe [not fo mentian the impact of the
Gabeikovo dom| have couse arn overage subsid-
ence of 1.5 meiers, The groundworer level hos

FOR WHOM A

N D

also decreased

F OR

Drying out must be stopped if we do not want
the Gemenc alluvial forest 1o die.

WHAT?

by 1.5 meters and floodings are
less fiequent and less extensive than before.

R E C O M

M E N D A

The olluviol zones of the Danube basin consfitte
life: of the river ond 1o the quantitative and

T I 0o N s

@ unique heritoge i which i
qmlﬂthenbgeo;nEumpe s necessary fo the

the groundwater tables, and

consequeritly ko the quality of drinking water. Today these alluvial zones seriously threatened
and may be lost altogether if we do ot foke |me¢ﬁohuchonu:o?rn:aweﬁm

Sudwmmwmmuﬂbehkmdbdﬁabcdand

® Study and restoration of gn
exemplary area: the Gemenc in
Hungary

The Gemenc orea s relotively
simple from the viewpoint of it
geomormphological histany ond its
hydrological functioning, parficy
larly when compared with the
Szigetkez areq, in Hungary, for
example Also, it does not feature
any mator koailiies {hydroslectric
doms, locks) ror cross any inlerng
licnal borders

Despite this simplicily, the: aren
confains o wide diversity of aqua-
tic, semiaqualic and lerrestrigl
habilals reptesenting mos! of the
foodploin habiilts encoyniered in
Middle European meander plains,

The ecological prablems raised
in this aren are representalive of
silualions encountered 1o varying
degrees, nol only in other
Bonubion areas, bul also on the

other large Middle European
vers, e excassive explojiation
of notural resources by humans,
falling water line and resulling
drying up of the floodplgin,

There is o regionel recdiness Io
recch o compromise between
socioecanamic ond ecological
congiainls for integrated manage-
ment of the Gemenc area. A

deloiled anclysis of the area’s
hydrology and its changes since
the beginning of the cantury has
already been conducted, Furher
more, an initiel progrom to study
the physicochemical proper-
fies of the water ol cerain sites,
and to install piezomesters 1o shudy
floctuafions in groundwater lavels,
hos recently been undenaken at
instigation of Equipe Cousteau
ond Pr. Zsuffa from the Boja
University.

This study should be followed by
a 4phase longerm programme:

® Phase 1: analysis of current
condition prior 1o inlervention,
provisional  diagnosis {duration
1 year).

® Phase 2: development of an
achion plan and an ecological
managemen! plan

* Phase 3: executicn of reinstate-
ment works.

® Phase 4: monitoring of reinsiote-
ment procedures {minimum duro-
tion 3 years}.

The aim of this revitalization pro-
gramme consists not anly in
urderstanding the mechanisms of
water discharge in the allyviol

plains but mather in resioring Integr

international level.

sity of the ecosysiem,

An inventory needs to be compik
ed of the fauna ond fora in the
fegion in order 1o undarsiand how
the current ecosystams function.
This invenlory may then be includ-
ed in the larger programme
Fmrm:h;d bg‘:;e UCN in order fo
compile o biodiversity inven
the Danube basin. & Py e

Given the piecemeol information
currently avoilable on the Danube
olluvial scosystems and fuvigl ince
sion problems in general, rom
beth o geographic ond thematic
viewpoinl, the Gemenc siudy and
revitalizotion project offer the pos:
sibility of comprehensive research
which would lead 1o o better
understanding of the conse-
quences of the phenomenc
involved 1o fest solufions combin-
ing economic and sociceconomic
foctors,

* Creation of o green corridor
Protection of the Gemenc alluvial

forest alone would not make it
possible fo preserve the genetic
heritoge of the vegetal species
along the Denube in the long
ierm, Genelic diversity is necesso-
1y for the survival of species.

WET ZONES

OF THE DANUBE
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For plants, the only way to maim
tain this diversity is to multiply
intraspecific exchanges between
natural zones.

To do this, we propose creating
a diffusion corridor between cur
rently isolated natural reserves.
This is the necessary accompani-
ment to redevelopment of the
Danube banks. A cerain number
of protective dikes mus! be moved
further out, at least several hun-
dred meters on either side of the
minor bed, so that they are at
least in line with the major bed
which corresponds to the average
annuol flooding.

¢ All relations between the ally-
vial plain and the river bed must
be maintained

No new channelization is
needed, nor any rectificotion of
the river bed; the connections be-
tween the secondory arms and the
main channel of the iver must be
kept. It would be advisable to
reinslate conneclions between the
main river channel and the secon
dary channels by destroying cer-
lain groynes as part of our propo-
sition foc restoration of the
Gemenc allyvial forest.

River flow irregularities must be
maintgined. Highlow water alter-
nutions are vital. The construction
of any new dom must therefore be
shelved.

M

M E N D A

¢ Which management for these
dlluvial zones

Ecolourism can be a source of
reserve financing, However, it
must be strictly monaged by natu-
rol reserve prolection institutions.
The type of management we have
proposed for the Danube della
can serve os an example.

* International protection and

world heritoge

The wet zones of the Danube
constilute a unique heritage for
future generations, the responsibiti-
ty of which is not merely of natio-
nal interest but of international
imporance.

The patrimonial volue of the ally-
vial ecosytems alone justifies their
conservalion by the international
community.

The Convention on Biological
Diversity*signed in June 1992 at
the Rio Conference clearly
showed the need to presene nol
only the plant and onimal species
as urits of the biodiversity bases
bul also the ecosystems and their
dynamics. It has also been admir-
ted that the possible obsence of
scientific orguments is not a suffi-
cient reason for postponing protec-
five measure to conserve this patri-
mony. Thus conservation of the

T I O N S

mid-Europeon alluvicl ecosystems
and their restoralion ore a vita!
issue for Europe. These ecosystems
are the most complex and mosi
highly organized ever 1o be found
in our climatic zone. The river must
be given sufficient freedom 1o
generate a mosaic of diverse eco-
systems. The condilions for this
freedom must be then consdlidat-
ed, limits on lateral movement of
the river reduced and hydrological
fluctuations and sediment availabi-
lity mainbined.

The Donube alluvial zones must
therefore benefit from classification
by internafional institutions: Ramsar
Convention for the wel zones of
international importance, ond
UNESCO for Worldwide Heri-
loge and Biosphere Reserve labels.

¢ Intemational financing

Given the financial interests invol-
ved, paiticulorly now thal the
Eostern European countries are
opening up 1o the free market,
these classifications need to be
reinforced by inlernational finan-
cial aid. This could be done by
“swopping” foreign debt for
alluvial zone prolection. This type
of financial aid has already saved
o large number of threatened
areas by having foreign trading
pariners swap part of the foreign
debt for their protection.
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THE DANUBE DELTA

Equipe Cousteau has bean conducting ifs fisld
shudies in all the countries olang the banks of the
Donube, cooperoting with scientists and officials
as well os inhobitants, to address the issue of
how the Danube should be utilized. The question
Is especially crucial in the delio os it is offectad
by all the disturbances to which the river and it
iributaries hove been subjected. ond under
pressiire from fotally diverging interess.

A1 the present, the Danube della is on exceplion
ally rich nairol zane, in spite of the sometimes
severe chonges ot hove occurred in ploces. The
immense size and impenetrobility of the reed
beds, sill intodi, and the “plowr” (floating reed
Islonds and decomposing vegetoble matier) guar-
antee the besl protection for the fauna, ond in
particdlor, the remarkably abundent birdlife.

The deli is the last European delia scosysiem
of such scope and richness, It is sssential for
migrateey birds, The migratery birds of Netthan
Eutape fly over this area in tens of Housands on
herr way 1o Altdca where they spend the winier,
Birds from Alfico come fo the delia.in the siitnmat
lo breed. The pelicans' breading groind myst be
designoted os o sticly protected oreo

The Danube delia records and concantates ol
the disturbances that the river and its mibutaries
have enduted. Il is o privileged orea far menitor
ing the evolution of the fife of the river and the
auality of the wetar

The Equipe Cousteau teoms spent severg|
weeks in the haart of the delia, both in winter
and in summer, 1o complefe fheir siicly, They Used
all ovailable meons (helicapter, Zadioe, row-
zoat ], 1o explare those areas of the delio which
ore fhe hordest to reach. They had fiumerous
mestings with locel people ond paid specigl
attention lo their vision of past and funre chongas
in their region. The methodical grid-patam heli
copier survey of the delin played an essentigl
part in the generalizotion of accurate bit slec-
tive field collected information Through cerial
obsatvation we wers f'inrja'!y cole o awainii e

WHOM AND
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stote of some arens which were either inocces
sible or so remote thot they could not be visited.

Equipe Couslesu hes paid particuler atlenfion
‘o proposing o management plan which will
enable the inhabitonts 1o have o decent siondard
of living by berefiting from the wealth of this
exceplional patrimeny recognized as such by the
internalional community, while al the same fime
preserving if. The work has been corried out in
close cooperation with the delta inhabitants,
Professor Vedineany, Secretary of State for the
Environment, Romania, Mr, Gomeiu, Manager of
the Biosphere Reserve, and IUCN represenia-
tives. The management plan was presented at the
Bucharesi conference organized by the
Commission of the Europeon Communities and
the Romanian government an *Tourism and
Conservation of Delias,” Qur proposals are lorge
ly drawn from the final recommendations

2. '
GEOGRAPHICAL CHARACTERISTICS

The Donube dela, which cowrs 591 200 ha,
is the widest and the richest wel zane in Eutope
after the Volga delio The delis and the banks of
the Block Seo representing 679,000 ha were
designated o "Biosphere Resarve” oy UNESCO
In 1991, 312,440 ha, 2. 53%, were designat
ed "World Heritage'!” the delio has been de-
cloed 6 “wel zons of inemational significanca”
under the Remsar Convention,

2 .2
HUMAN IMPACT

In 1990, the delia’s populotion omeunied fo
15,600 inhabiionts spread out over 28 villages.
The density is 2.6 inhabilans per km2, However,
humanity-hos not allered the area unifermly; some
zones hove been greatly offected whereas athers
hove remained unicuched. On the othar hand,
the human impact hes been very different
whether it concerms food or quaskindustrial aetivi-
Y, therefore of notional concein

W E

Food production activities, mainly ogriculture
and fishing but alse raditional hunting, hove not
dffected the dello ecolegy, not only because the
density of the inhabitants is low and because
these activities are not widespread, but also and
above all, because their aim is not large-scale
commercial development.

Development of the Sulina channel, in 1990,
and the Saint George channel as well as the sink-
ing of the transverse channels to connect the
lokes to the main channels have considerably
modified the natural woter discharge. The sedi-
mentation and the natural percolation of the
water through the reedbeds have been greatly
altered affecting not only the Danube delta but
also the coastol orea along the Black Sea.

The polder surface area altogether is about
36,000 ha, i.e. about 8% of the delta area.

« Sireasa 1o the west: 6,000 ha
« Pardina to the north: 27,000 ha
« Rusco: 3,000 ha

« Smaller agricultural zones are o be added to
those above: Sulina and all those recovered to
the south of the area upstream of the Saint
George branch, from Tulcea to Dunavaty.

All the polder forms hove gone bankwpl, not
only because yields hove never reached expect
ed levels but because most polders become
unproductive due to solinization problems,

The overall surface area which has been turned
to pisciculturs is similar to thot of the polder area
in thot it is very difficult 1o estimate accuralely as
date vary considerably: there may be 32,000 ha
in all, ebout 7% of the Romanian delta surface
area. The following fish fams: Fortuna {2,500 hal),
Grindut Stipoc, Chilia Veche, Caracrman, and the
one 1o the north of Crisan {about 3,000 ha),
seem to be still operating today but it is difficult
to ascerfain their results in any detail.

The large fish forms of Popina (8,000 ha) and
Dranov {5,000 ha), however, seem Io have been
abondoned. Official reports confirm that these

T

ZONES OF

giant forms have failed and show a loss of several
million lei per year {no further details are available).

Two zones are regulory cut: Uzina Gorgova
{2,500 ha) and the zone between the Sulina
branch and the meander furthest upstreom from
the old Danube, around Obrefinu Mare Loke. The
present situation of the Periteasca zone which has
been proposed as a shictly protected area is very
poorly defined.

Reed exploitation reached its climax in 1963,
when the yearly crop was about 226,000 fons.
However the mechanical destruction of rhizomes
by reapers ond insufficient nutrient supplies in
polders which are no longer flooded, have
caused production to drop to 33,000 fons.

Industiial navigation stands apart because,
although it does not directly involve local commer
nities, it produces very pronounced changes, i.e.
the rectification and channelization of bronches. It
olso allows veiled threats to hang over the future
of the Biosphere Reserve if it is further developed.
The occident involving the Russion ship Restock
on Seplember 3, 1991, in the Sulira Channel
serves as a reminder. This accident occurred near
the villoge of Partizoni and could have coused an
environmental catastophe if it had been full of oil
or had been carrying toxic substances. This
warning must be taken into account in the legislo-
lion to preserve the Biosphere Reserve.

In 1989, 2,327 boats carried 5.2 million tons
of cargo clong the Suling Channel. The port of
Galafi, the lergest port on the Danube, deals with
the majority of raffic [15.2 million tons). The
Ukrainian port of Reni an the Chilia branch
comes second with 12.6 million tons. Tulceo is
tar behind with 1.4 million tons [2/3 from the
Block Seq). Troffic is mainly local, i.e, row mine
rals, ferrous ond nonferrous metals. The outgoing
freight (2.5 million 1ons on 1,205 boos) equals
the incoming freight (2.7 million tons ransported
by 1,122 boots).

Itis to be noted thar more than half of cargoes
(about 6 million tons) that are offfoaded at Galafi
goes through the Constanza - Cernavoda Canal.

THE DANUGBE
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The alluvial zones of the Danube basi
lihofﬂmﬁvarand!oﬂ'iej
ri

to the quality of
e oty
* Polifical driving force ond legal

The Biosphere Reserve Authority
will have to ensure that relations
betwesn locol pecpls ond all these
involved in developing and man-
aging the della remain on o human
scale, 50 that this unique Europaan
nofural area will continue 1 devel-
op hormoniously :

The deho is sufficiently large for
the creation of strictly protected
areos and inhabited zones for
people intersstad in the deval-
opment of the reserve. The inhabi
t=d ond werking zones should pre-
ferably be isoloied by buffer zones
in which troditional aclivities and
crofts and moderate tourism would
be possitle, wmther than oleciing
fhe nolural zones by bubler zones,
The philosaphy is not the some for
sach approach: in one, man is
nlsrated in the ressve becayse he
Iives in a troditional way In the
delta: in the other, the nalyral
islands ore profected againg eco-
nomic development and Inurism
that would othenwise thragien them
with all kinds of pollution

However, all the efars made by
the Romanian Envitanmen Ministry
ond the intetnaticngl commurnity
find the necaessory balance be-
Iween environment and devalop-
ment and enoble the irhabilonts of
the deile 1o hove o decant sign-
dard of living whils esening the
wealth of the Bivsphere Resarva,
will be in vain if the Romanian
govemment does not sel up the
necessary legal hramewerk to
apply the manogemen! recommen-

fions,

vantitotive and qualitative
cltogeth

Such measures must be token at both a local

M E N D A
n constitule a unigue heritage in

* Siricly prolected areas: passive
profedion

The Romanion government has.

suggested o cerfoin number of
zones that hove been chosen for
the diversily of habitals they cover
ond their abwndant birdlife, These
cholces seem pedectly ustified,

Nalure is tough, She quickly
takes back abandoned cultivated
areas and fish forms, If o certain
number of chonnals which provide
occess lo bird breeding zones ore
ne longer maintained, they will
very quickly become. impenatrable
Da&ficulry of penaration and inoe-
cessibilily 1o ceroin zones must be
maintained. In this way the dellg
will recover a large part of is
weallh and will protect i1self
withiout any ynnecessary autlay.

Gererally, apart from the pelicon
breeding ares 10 the norh of loke
Merhei, the suggested zones
appest 1o be ioo easily accessible
and, more impaerantly, are criss
crossed by numerous chonnels
novigable by motorboar, This
situction requires very siricl contral,
which is much more diffieylt 1o
enforce than if they were naturally
Inaccessible: Inoccessibility is the
best guorantee of grict pralection
of these areas: Strictly profected
oreos should be placed under
stienfific control and the care of
officially oppointsd wardans, Cnly
scienlists who are in charge of
manitoring the ecosyslem, ond
birds inparticulor, would be able
to enter these zones ocausionolly
for regular chservation, occording
lo a schedule that would be de
fined and moniipred by the
Donube Delto Bicsphere Reserve
Au:hori!\(

T I O N s

Europe which is necessary to the
of the groundwater fobles, and
inking water. Today thess fuﬁalmumv&ys&ﬁmﬂy threatened
er if we do not fake immediate action to conserve them.

and infemnational level,

In addition 1o the zones suggest
ed by the Romanian Govemmen:,
we think it important for the Loke

fegion 1o be considered o
sirictly prolected areo. Not only do
ﬁi’:ans ?o these 1o feed in peace,

it is oisc o wellprolecied oreq,
since occess Io these zonss is nat-
wally difficull. And finolly, s fish
farming has failed, there is nothing
10 stand in the woy of rehabilitating
the enlire areo.

© Buffer zones

Buffer zones must surround the
olreody existing inhobited and eco-
nomic zones. They correspond o
areas that are neither economic
zones nof sirict resenves. Only todh-
fional ociivities and crofs as well
as mederate tourism will be tolerar
ed. Access will be by row-boats or
lowrpower motorboots.

However, cerain canals that link
villages and remole economic
zares ciass the buffer zones. Only
inhabitants who have o permit
issued by the Danube Dello
Biosphere Resarve Autharity will
have the right 1o travel on These
conals by metorboat, Speed will
be limited 1o 5 knots 1o avoid
disturbornics,

The only way of penetroting the
delia is tiver, and this mus
remein so. There mus! be no
bridges and no new roads,

* Economic zone

All zones thot are regularly served
by moiorboot corying passengers
and cargo must be considered
econcmic zanes,

R E C O M

lorgescale work has disturbed
the delio. This is why we suggest
selting @ maximum limit on lorge-
scole activities ond buildings.

All new industrial economic aci-
vities must be forbidden. The pres-
ent economic zones must be main
toined bul not expanded. Zones
where there are economic aclivity

and traffic of the t must be
carefully delimifeJ. They will not
be able 10 exend beyond their

present limits.

Moreover, fish faming and agri-
cultural zones which are net viohle
should be rehabilitated. If large
polder forming is nat abandoned
it must prove its profilability over o
Syear peried (enough fime for cli-
malic voriations nol to interfere
with the experiment|.

It would seem very reasonable 1o
rehabiliicte these lost o types of
zones. Pelicans have olreody chor
sen the Dianov piscicullure ragion
s o feeding zone becouse of iis
peacefulness.

The nalurol woter flow must be
reestablished by destroying the
dikes surrounding the lorgescale
fish forms (those in Poping fo the
Northeost with o suface areq of
8,000 ha ond in Dranev - 5.000
ha] ond the polders which have
failed.

In any evenl, cutting new chon-
nels must be prevented and cutling
channels parallel 1o the litoral myst
be sioppad or the delio hydislo-
gy. which has ok been suffi
cientty disturbed, will be aliered
even luher,

Reinstofing the notural flow of the
water will have three beneficial
resulis:

- Betier distribution of the sedimant
and nulrients coming from 1o
many fedilizers hansported by the
Danube and used in the polders,

M E N D A

with the resulting reduction in
- Renewaol of ancxic waler in the
closed, or slightly open branches
and lakes which increasingly pre-
vent life from = ing.
- Opening up of zones conducive
o dellrrﬁish breeding.

‘Reasonable reed cutting does
not seem to horm the delta ecolo-
gy. Reeds are o renewable re-
source which can be profitably
harvested provided it does not
extend beyond the two zones
|UzlinaGergova ond Suling) and
that it is done without machines
which are destructive Io the eco-

stem, A time limit for cuting
should be defined so os not 1o
disturb the first nesting species,
Finally, the tue edvantages and
consequences for the founa of
largescale stubble buming of the
end of winter should also be
studied.

* Delta inhobitonts

More impodantly, the Biosphere
Reseve connat be creoted without
the help of the delia inhabilants
who must be directly involved in its
developmien. In order fo achisve
this, their radiional activities must
be preserved ond they must also
benefit from the tourism linked 1o
the richness of the reserve. The
inhabitonts must therefore be of:
fered training ond the preferentiol
status of tourist guide or officiolly
oppointed warden; above of,
iouns! accommadation in the inha
bitants” homes must be encourog:
ed,

A legal framework must be creol
ed which favors the life of the
delta inhabitonts while preventing
any largescale changes likely 10
disrupt the ecology of the delig.

T I O N s

The geogrophic extension of
human aciivities must be prevented
ond construction in zones thot
hove olready been developed
{main roods, existing villoges) must
be limited. The development of
lorge tourist complexes that weuld
go agoinst the interests of the
resenve and porticulorly those of
the inhabilonts, must be prevented.

The stolus of the delic inhabitants
is essentiol If the clossification into
different zones Iis to be eﬁecfweh ,
Their ancestral property ri ts,
theie fishing rights, and, ir:ga%eml
their radifional ocfivities in fhe: buf
fer zones must be preserved. To
do this, the inhobitonis mugl have
a siohus that allows them lo proc-
tice, within limits, activities which
would be farbidden 1o non-esi-
dents

With this aim in mind, avenhin
must be done fo inferest the delbg
inhabitants ond to involve them
directly in the life of the delio.
Troditional human activities have o

ligible impatct on the delio eco-
lr:!i, The inhabilants would more
sasily accent living in & Biosphere
Reserve if they are dirsclly con-
ceined by compensatory mea-
sures dourist occommodaetion, lour
ist guide of reserve warden jobs,
BCONGMIC acliviles in zones
set aside for this purpose do not
pose any real problem providad
their extension dees not threten
the buffer zones around them. The
same cannot be applied 1o econo-
mic activilies in the buffer zones,
These bulfer zones must be even
more striclly controlled to promote
impravement of the existing hobi-
101, rother than new construclions.

This policy has cil the advor-
lages from an economic and envi-
tonmental paint of view: inhabi
lonts who benefit from 1ourism [reny-
&d rooms, guides, sic)) will be the
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most enthusiostic supporters of the
protection of their reserve. On the
contrary, large hotels would bring
nothing to the delia inhabitants.

This improvement in the habitat
must have two pricrities:

- Drinking water. It may be neces-
sary fo install earthenware or
porous stone fillers so that woter
tcom the delto can be used.
Sefting up a local network for the
distribution of drinking woter must
perhaps be considered.

- Waste water. The seasonal
increase in the number of inhab-
itanls is going to create o big
sewage and plumbing problem
os it does in all areas where tou-
rism is developed. Sewage dis-
posal and treatment for & greoter
number of inhabitarits than today
must be contemplated.

* Controlled tourism

Wellorgonized tourism lempered
by lodging with the locals must be
promoted if uncontrolled tourism is
not fo take over, as well as lorge
structures which drain local
resources without any profit for the
delta inhabitants.

Tourists slaying in the delta, be
they Romanion or foreigners,
could explore the buffer zones
with o guide traveling in row-
boots outside canals navigable by
motorboat. Apart from special dis-
pensation grontsd by the scientisis
In chorge of reserve monagement,
bivouacs and camping will nof be
authexized in the buffer zones, i.s.
oulside zones designaled for eco-
nomic acfivities. This meons:

- Encouraging lodging with the
locals. This entails financial
incentives for home improve-
ments so that the inhabitants can

M E N D A

offer o mirimum of comfort to
toutiss: comforable rooms, sanr
tary facilities.

- Organizing lodging with the
locals. This means sefing up an
organizofion o register rooms,
check their condition, and alle
cote them occording to ovailabik
ity. The information center or fhe
fourist board in Tulcea could be
made responsible for this, since
all the tourists pass through thers.

- Creoling tourist citcuits which
channel the tourisis and offer
them choice chservation points
so that they can reolly Iake
odvanioge J the abundan! delia
birdlife. Advantoges: people
cannol go just anywhere and
they come back enthusiastic
because they have seen the birds
withaut having disturbed them,
which is cerainly not the case
whien they ravel on the channels,

- Troining guides ond wardens.
The guides and wardens who
oversee the reserve musl be
lrained in ecology. This will
enoble them to understond and
nolice any changes in the deli,
guide the tourists, odvise anybo-
dy caugh! committing an ofiense,

" el Obviously, the della inhob-
flants would be given first choica
s guides; They con be Irained
in the Uzling center,

® Developments ond investments:
keeping things on & human scale

To improve lecol housing, local
people must be able fo botrow
ofien moderate omounts of prefer
entiol rates. Inlermational banks
(World Bonk, EBRD, sic,|, which
becouse of their size, cannot pro-
vide direct services 1o private ind
widuols, must gut this in the hands

T I O N S

of o local development bonk, 1o
be contrclled by the Biosphere

Ressrve Mancgement Agency.
* Long-term survey

The defta collects all the poliution
slowly fransported by the river, The
Uzlina center could become o
“field antenna,” i.e. the monitarng
center for the scienlific center of
Tulesa in the event of seficus poll-
tion, The purpose of the Uzling
center is threefold: o research
center, educational and training
center, and o reserve manage
ment cenfer, The center will moni-
lor the evolution of the delta eco-
system: pailution of the river woter
that Hows into the Black Sea,
eutrophicotion of the most siagnant
delia woter, coastal erosion, abun-
dance in birdiife, elc. The center
must alse meniter the sturgaon

opulolion end no doubl 1cke

gescole profective measures,

We hove 1o bear in mind clearly
that olf the octions made by the
nhabitanis of the delio themsahes,
the Romanian governmen! and
outhorities, interational instiutions
and non-governmental organi-
zations fo allow o decent slondord
of living while preserving the
excaptional weclth of the Danube
delio will be vain if & new dom is
built on the river and if we do not
poy particulor abenfion 1o reduc
ing of the pollution of the river,

The delta is an indicator of the
health of the river, But it would be
ridiculous to consider it outside s
economic, sociol and palitical
content. Conservation of the delia
can only be the result of deep
infernational reflection concerning
overall managemen! of ihe river.

PART 2

NAVIGATION AND TRANSPORT
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NAVIGATION AND TRANSPORT

he Danube, unlike other European or

North American rivers, is litle devel-

oped, especially downstream of

Vienna. In Germany and Austria, twen-

ty doms and eighteen hydroelectric
plants regulate the upsiream section of the river,
However, downstream of the Altenworth and
Greifenstein dams, located o few kilometers ups-
tream of Vienna, there are no further dams before
the two hydroelecrric plants of Djerdap (Iron
Gate) except the controversial Gobcikovo dam in
Slovokia. This siuction is excepfional for @ lorge
Europeon river. Although the entire length of the
Ponube has been developed for novigation pur
poses, Iis low woter bed hos not been systemofi-
mllydiked.

The river's quasifreedom, however, presents
problems for navigation, which is hompered by
some forly shoals during the low water psricds
and severely hindered by the iregular variations
in the flow and thus the water depth - the voria-
fion between low ond high woters is around 8
meters in Hungary.

These navigational difficulties compromise
development of regulor deep draft navigation.
However, after the opening of the RhineMain-
Danube channel on September 25, 1992,
convoys of 3,500+on-barges (one pusher and
two Europe 1B class barges) can now cairy

goods from the North Sea to the Black Sea.

Consequently, the Danube Commission, the inter-

natfional institution responsible for navigation on

the Danube river, wishes to guarantee a minimum
depth so that these “deep draft” convoys should
be used throughout the year.

According lo G. Bolasoiu, the deputy direcior
of the Donube Commission: “The depths corre-
sponding 1o the odopied racommendations con
only be guaranteed by building hydraulic struc-
tures and installing locks on the Danube, thus
crealing on unintertupted sequence of dammed
sections.” In order lo do this, it has been pro-
posed that eleven new dams be built.

Development of the Danube for deep draft
navigation and the conservation of functional allu-
vial plains and forests ore two contredictory
objectives. The study of developed rivers in
Western Europe and North Americo, and expe
rience derived from Austian dams, the lron Gate
dam and the more recent dam in Gabcikovo,
have only emphasized their derrimental effecss:

e gradual damage o alluvial areas and forests,
leading o their complele destruction in the
long run,

o contamination of groundwater and allered
exchanges between river and groundwater,

o maodification of the global fluvial balance fero-
sion, sedimeniation).
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Nevertheless, develogment of novigotion on the
Donube can recsonably be incorparaied inko on
integrated transport palicy, which slone is
copable of combetting anarchical road transport
Gevelopment,

I is therelore essential o assess the sconamic
soundness of facilitoling nevigotion thraugh devel-
opmenl of the Danube Equipe Cousteau was
ungble fo find any economic or envirerimental
study concerning these devslopment projects, and
nos thus had 10 launch ils own, This study wixs
entrusted & Dy, Porrice Salini (Ph. D, in Economics
and Spatial Development, specialized in ronspor
tation] ond carried out in conjunction with ths
French National Instityte for Research inte
Transportation arid Transpoit Safety {INRETS), and
consultants from sach of the countries thiough
which the Danube flows. It was bosed not orily
on e Fansport stafistics within the feemigr CAMEA,
but also o the econamic development prospacts
of restricturing ond ocening up the Eostern coyn
fries ko the world aconomic morkes

VWhat is the future of navigation on the Danube?
How is watercourse fransperation lo be incarpo-
rated inlo the overall scheme of tonspor devel
opment In the Central and Eastern European
counfries2

1
TRANSPORT IN EASTERN
EUROPEAN COUNTRIES

Eostern European naffic features on oversized
goods transportation indusiry and low mobility of
inhobitants.

Sl‘ructurolly, goods anspertation, which is 2 1
4 fimes the level found in Westarn Europe per
GDP dollar, is mostly compased of heawy cargo
carried by train. Moreover, the sroduction af
these countries features an extremely high energy
(mostly oil) ond sleel output, at costs which are
incompatible with world prices. At the some fime,
inhabitant mobility, which is 40 to 50% lower
than in Western Europe, mainly depends on

WHOM AND

FOR WHAT:

public ransporiation, used wice as much os in
the West.

This situation coincides with the low density of
the rood neworks, the extremely crifical siote of
franspartation infrastructures - ond sometimes even
the equipment.

This hypertrophy of transporiotion is the conse:
quence of three :
* The type of the production which is the basis of
the economy of the exCMEA countries [heawy
industry and mining] and which hos undergone
o shift in emphasis in Westem Europe, logather
with the low share of services in economic oct-
Vlw.
The systematic policy of specializofion inside
exCMEA cointries whare production focilities
were sef up without toking ronsport price inio
account and where worldwide quotation
mechonisms for raw moteriols and commod:
ifies were lorgely ignored (absence of markes
prices for il products for instance).
A transport policy heavily based on railways
and fariff practices explicitly encouraging
heovy Iransport over medium ond long dis-
fances, [note the use of o madsl for directing
the choice of Kansport mode in Romanig).
Torifi prociices concerning woilway roffic have
nof yet become complately siabilizad in spite
of the emergence of a rood ransport seclor
obeying markat laws,

I fact, the oil consumption per GOP unit is twice
or three times greater in the Donube couniries
(Figue 2.1), with the exception of Hungory, ber
ter ploced in the field of energy efficiency, in spite
of the low development of road rransport, and o
high consumption of oil products. The absence of
markel prices for ol products explains the differ-
ence in efficiency, but it will also moke the odap-
fofien of high consumption industries difficult

The major decline in production since 1980
1990 is indicotive of these differences, though it
is still ditficylt 10 evoluate precisely. Overall.
however, the rransition begun by anchoring
Eostern Europe 1o the Eurepeon Economic
Cammunity and the world markel, has created
fwo major frerds:

NAVIGAT|ION AND

Figure 2.1

Oil consumption per GDP unit

Tons / Million $
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s The beginning of o profound medification in
the production and rade stuchires which can
now be cleorly seen. It is now cleorly notice-
able. The end of *forced” relofions in the ex-
CMEA, ond in parficulor, the imports from the
exSoviet Unien, hos greatly changed major
traffic flows. The reorieniation of production
lowards consumer products with Western sion-
derds, ond the injection of new technologies
int basic industry have offected the core of
the production structure, which hos olso been
shaken by its more or less gradual insertion
into the world economic market.

The future of entire economic segments of
these counfries is now uncariain. Even agricuk
lure Is experiencing o faily brutal ransforma:
fion whose outcome is not cleor,

These fociors hove alreody induced o generol
heavy fiow of goods ralfic, and o booming
EastWest rode,

The demand for mobility is being increosingly
felt. A very srang link is being esiablished be-
tween the ospiration for freedom ond the
demond for travel. Although ot first this
demond was mostly geared towards bus sery-
ices and the use of existing motor vehicles, the
number of vehicles is now incrensing [used
cars, then new cars).

In proctice, these wo trends hove led 1o both o
relofive ond absolule increase in the use of roads,
whase crifical situation [capacity, maineriance,
ske.] is deserioroting even further. Congestion in and
around cifies is already o reclity,

For ravslers, the level of services provided by
the infrastuctures and equipment is poor,

Yel the exCMEA countries hove clearly Skpies:
sed two priorities:

o They want 1o interconnect, and, more impor
tantly, connect with Wesiern Europe (ond, sym
bolically, CEC]. And they want 1o do it quickly,

e They aspire 1o o type of consumption and sian-
dard of living comparable to those of Wiasiern

Europe.

In ihis context, ond despite the difficulties in-
volved, it is cleor that the oad network will. in
any case, be o factor in development ever if the
infrostruciures have @ hard time keeping pace. It
is probobly sofe to assume: that the increase in
road froffic is inevitable, and ot investing in this
orea [infrastructures and operators) will offer o
high. immediate retum.

Without ignioring the consequences of choosing
this direction, it is precisely in the nome of econor
mic reclism ond the merits of o free market that
road development is o priorily, as it olone con

TRANSPORT
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ensure new economic growth in these countries.
For most observers, the roads are considered to
be o way of increasing development. The growth
of road raffic is unovoidable and investments in
this area ore highly profitable.

The potential development of river traffic must
be assessed in relation 1o the strong demand
which currenty exists for the development of road
roffic. Improving navigetion conditions is o pos-
itive: facior tnat moy enhance the competifiveness
of river mansportation, According io the Danube
Commission, this meons building eleven dams,
but the real economic odvaniages of e davel
opment required has 1o be studied.

2
THE DANUBE TODAY

Inland woterway tansport in Europe is largely
shaped by the importance of the Rhine axis and
the Rotierdam-Antwerp area. It represents 8 to 9%
of Communily kaffic, against 75% for road rans-
port. Traffic volumes on all the inland waterwoys

WHOM AND FOR

WHAT?

are largely dominated by socalled heavy goods,
which are linked to the overland ond harbor
systems. Construction materials and crude ore
generally predominate, followed by iron and
steel goods, energy products and agricultural and
food products {inputs and foodstuffs). The Danube

is no exception to the rule.

However, it comes up ogainst a number of
major obstacles:

e It does not pass through the major origin and
points of destination of some traffic flows of the
Central European countries.

o Its present naffic is dominated by the activities
of dela poris (Galati, Braila, Reni, Lzmail) and
cabolage. Unfortunately, upstream rroffic is
stronger.

o The river does not offer optimum navigation
conditions, particularly upstream from
Budapest.

However, it is in o firm position to link the coun-
tries of Central Europe fo the Black Sea, without
the problem of borders, and fo connect three
maijor capitals.

Figure 2,2

Distribution of the troffic volume on the Danube in 1989 according to its origin

The main traffic
comes from countries
in the CIS and non-
Danube countries International

maritime way:

mainly ores

towards Galati

former Yugoslavia

NAYVIGATION AND

TRANSPORT

2.1

TRAFFIC ON THE DANUBE

The main traffic comes from countries in the CIS
and non-Danube countries (Figure 2.2). The
destinations remain largely concentrated on the
Romano-Ukrainian part of the river, and especially
in the iron and steel centers near the delia.
However, these destinations are more diversified
and show not inconsiderable traffic Hows to
Austria. These are largely linked to the iron and
steel activily in linz.

This overall concentration of the roffic flow in
the downstream region of the Danube is supple-
mented by the lorge local troffic in crude mine-

rals, particulorly sand and gravel, often taken
from river beds such as that near Komarmo.

In these tables, the affic flow according fo the
main origins ond desfinations mixes cabotage
and raffic between the different countries, based
on Danube Commission figures (Table 2.1).

Locol navigation is extremely important.  For
example, it accounts for 73% of Slovak traffic
with 5,874 million tons carried over a distance
of less than 19 km. Bratislava, with 5,968 mil-
lion tons, i.e. 4.3% of Danube traffic, is the fifth
largest port. The same applies to Komarno. The
importance of local navigation makes alkinclusive
Danube talffic statistics unwieldy when establish-
ing raffic forecasts.

Although national cabotage volumes, mainly
sand and gravel, are considerable, the Danube

Toble 2.1
1989 Country-to-country traffic estimated in thousands of tons

AUT 535 14 288 1089 63 200|| 2198
8L 68 2 28 84 2 575 12 771
SloV 624 89 5874 23 6 800 258  388)| 8062
GER 17 4 167 2 10 18 45 273
HUN 568 6 49 6980 829 69 8951
ROM 56 80 231 31 188087 26 138 2091 || 20740
s 2575 3040 1415 % 1362 6064 2697 2208 || 20350
VUG || 255 21 42 4 76 10627 12538
omHers | 1o 126 10306 2969 15092
TOTAL 6380 3150 7760 1723 8424 28400 14206 13909 4953][ 88972

Local navigation is extremely important, For exomple, it accounts for 73% of Slovak raffic

with 5,874 million tons carried over a distance of less than 19 km. Bratislavo, with

5,968 million tons, i.e. 4.3% of Danube traffic, is the fifth largest port.
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Table 2.2 - 1989 Country-to-country traffic estimated in ton-km

WHAT?®?

DESTINATION TOTAL
AUT BUL SOV GER HN ROM as «WG  OTHERS
AT 110210 18816 70272 2262942 00 795 41200 2425
BUL 91392 436 4600 133392 1712 250700 7 80O bvjf:kr]
]S{W 166608 115700 117480 11753 10 398 10398 1448 800 180600 194000 22863%
|_GER 4148 22232 4175 1464 22440 41796 54 405 1506650
HUN 277 184 366 365268 279 200 1450750 40N 2416B%
ROM 112000 138640 518364 51832 3617400 13000 142554 41820 30110
as 5350850 1325440 2562 545 67338 2383 500 738184 2996387 226800 15651044
[ 3 ¢ 246075 161700 486018 30033 1084336 1370883 3 1?9045
OTHS || 338200 63000 2061200 296900 2730
mﬂ 6696607 1482624 3080157 1656580 2747741 ST A8 7587408 4857 495 &BO?'.X}" 3-!2:0:0!—]
Although national cabotage volumes, mainly sand and gravel, are considerable, the Donube trade

is structured by certain long-distance traffic fows.

frrode Is stuctured by certain longdisiance naffic
Iovs{s This con be seen when we analyze the
troffic volumes expressed in torkm (Table 2.2)

2.2
NAVIGATING CONDITIONS
ON THE DANUBE

MNovigating conditions on the Danube ore typ
il:cl of those 1o be found on 6 river conlaining
arge feecurrent sections. Threshalds remoin in
unsioble sectors becouse of the lormation of sand:
banks, semement of alluvium or e presence: of
dangerous rocky beds. However, carlain “unnans

ral” obstocles remoin, such os the insulficient
hec.'droom ol free<current bridges (Novi Sad
Brfcge: 6.07 m High Navigable level: several
bridges in Germany only hove o High Novigable
tevel (HNL of 4 4 16 § m).

Moreover, the regulated o channelized secticng
of rhe’moinssream of the Moin or the Rhine and of
the Rhine-Main-Donube canal do encble the
same convoys 1o be used from the Black I
rhle- North Seo (lock sizes, novigation cf:’:n;
widths, e.g. convoys of 2 barges ond one pusher
on the Rhine-Main-Danube. 9 borges and 3
pushers in Romania).

The Dorube Commission in chatge of issuing
recommendations on nevigation chonnel gouges
and hydroelectric siations is drawing up o plan of
MA[Of Works.

NAVIGATION

The chonnel gauge recommended by the
Danube Commission for the lowest possible
Navigable Water and Regulating level is gene-
rally 25 dm on the Donube. It is higher
(73.2 dm) in the maritime part of the Danube.
Commission records can be used to identify the
most sensitive sectors over a long period.

A detailed analysis of statistics giving the num-
ber of days ond sections where the river is less
than 2.5 meters, i.e. the minimum recommended
for navigation by deep draft barges, shows that
the Nagymaros section in Hungary is the only
part where frequent navigation problems occur
{Table 2.3)

it is thus unnecessory today 1o build the series of
eleven dams recommended by the Danube
Commission. The section comprised between
Vienna and Budapest, o real bottleneck, includ-
ing the highly controversial Gabcikovo dam,
should undergo major works to guarantee the
required depths. The work corried out between
Vienna and Budapest would include a compre-
hensive project of four doms equipped with twin
locks (Vienna, Hainburg, Wolfstahl and
Nagymaros), based on studies carried out by the
Danube Commission, and flooding of the
Gabcikovo dam. The project can only be effec-
tive if all the doms are built; otherwise, navigor-
ing difficulties would be increased because of
problems linked to incision of the river bed.

2.3

FLEET EFFICIENCY

The productivity of the Danube pusher fleet is
lower than that of the Rhine's. While the producti-
vity of barges seems to be comparable, this
necessarily reflects problems of organization and
navigation. It is difficult to determine the exact
reasons for the lower level of efficiency.

It would seem that the scarcity of spare ports is
responsible for the down time of some of the
pushers, The productivity of barges, and the way
it is dispersed, no doubt reflect another phenom-
enon, that of the speciallzation of fieets, i.e. their
good adoplation to the river flow irregularity, and
of their morket areas.

Fleet renewal is indicative of the generally good
state of repair of the vessels, of the deliberale
policies of the states to maintain o high quality
fleet in an internationally competitive market on
which quotations are made in internafional prices
{in dollars), as well as the presence of large shi-
pyords on the Danube.

The size of the Romanion pusher fleet in spite of
its remarkable youth, like that the Slovak, is indic-
alive of a real overcopacily of transport. The fraf-
fic/power ratio for pusher trade in Romania is
half as much os in Bulgaria and 30% less thon of
other flags in the East. The traffic/power output of

Table 2,3 - Occurence of navigating problems in 1989
Colculations based an hydrometry records

AND TRANSPORT

Kemarno

Nogymoros || 7 20
Budapest

Giurgiv 2 28
Cernavoda 19 ]

4 15

2 5 14 722 21
3 17

3 13

4

Depih < 25 dm - Numbe of days

The Nagymaros section in Hungary is the only part where frequent navigation problems occur, i.e. depth
less than 2.5 meters, the minimum recommended for navigation by deep draft barges.
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Austrion pushers is equal 1 & fimes that of the
Romanian pushers. This diference in productivily
s partly ustified by the necassity of having an
overcopocily © adap! 1o rovigating conditions.

3
POTENTIAL DEVELOPMENT
OF THE TRAFFIC

in order fo oscertain whether it s necessary 1o
develop the Donube for deep droft barges, moffic
Gevslopment on the Danube hos 1o be forecast
according fo: the new intstnational morket econc
my and the development of indusiry and any
ofher activities which might justify the ranspaet of
faw material on the Danube using deep draft
barges,

3. l
STRATEGIC CENTERS ON THE DANUBE

The sconamic futute of some branches of Gesivi-
ty In the Baonubse countries: invclves o certain NUm:
ber of siotegic issues from the viewpoint of heawy
raftic volumes, which are a source of patential
b_.;smess for the Danube: The maritime gatewaoy
of this region ond ifs capacity 1o sucture o hinker-
lond will certainly ploy o decisive iole in e geor
grophy of roffic fow,

In the West, thars is the Mitteleurope polis, be-
wean linz and Budapest; in the center the
Daonube botflenack, cufing oacross the flivigl oxis
between Budapest and Bratislova: and in the
Eost, the Donube delin complex, Constanze and
the Donube-Block Seo Channel with Buchorest's
potential hinterdgnad

3 .2
REGIONAL DEVELOPMENT
PROSPECTS

Going down the Danube, these geographic
cenlers are os follows:

WHOM AND FOR

WHATE?

e UNZ AND ITS IRON AND STEEL
INDUSTRY o

There ore two main scenarios for the future of
the iron and steel industry in Central and Easlern
Europe and thus for VoeskAlpine in Austria. Fither
it can survive by maintaining large-scale imports
from the Ukraine and imporling more ore from the
southern hemisphere, in which cose the Darube
will play a leading role in making it competifive,
or the iron and steel industry in Cenral Europe is
condemned to give way 1o that of areas closar o
the mines and porls.

The technological advanioge of Voest la cost iron
perceniage of neary 100%) is considerable, but it
must be consolidated in order to safeguard its iron
and steel activily. For the books, this Austrian activ
ty concems 4 1o 5 million tons of seel. At an opt-
mistic esfimate, the Danube’s ore contribution could
increase 10 3 1o 4 million tons per year.

When it comes to development, the port of
Constanza is obviously a competitive factor,
ollowing the wansport of Ukroinian or Australion
or SouthAfrican ores, which Voest-Alpine hos
already integrated into its stategy for Constanza
{modernizotion of the dry bulk wharf].

Other affic can, of course, develop positively
after the opening of the Rhine-Main-Danube
canal. The forecasts made by the Duich office,
NEA, indicate o high potential byt contgin a subr
slanfial percentage of ore which can come both
from the East and the West.

Most of present and future naffic in Linz is linked
1o the iron and steel industry and its energy sup-
plies. However, in certain respects, uncerkuinties
surround both competitors, and its Slovak and
Hungarian pariners could benefit Voest-Alpine,
They can place the iron and steel industry in Linz
In @ very compelitive position both on the
Brafislova market and in its tegion. However, this

hinterlond is not very exlensive and would be
fiecely contesied by the iton and steel indusiry in
Dunoujvaros, which like thot in Linz, is confronted
with competition from waterside iron and steel
activities.

However, if Voest were to penefrate the Slovak
morket, it would be dedling in semi-manufactured
products, for which access is more difficult.

NAVIGATION

Al in oll, the decrease of the Slovak iron and
steel indusiry should lead to the disappearance of
ore transport on the Danube, and o the devel-
opment of semi-manufactured rolled iron product
import suitable for river transport (0.5 to 1 million
tons). .

The net balance for the Danube is thus extreme-
ly difficult to estimate.

At an optimistic estimate, with development of
the port of Constanza and improvements 1o the
Danube, the taffic volume could represent, under
present economic conditions, 3 to 4 million tons
of imports via Conskanza. The troffic volume will
be increased by about 500,000 tons of semi-
manufoctyred Iron and steel products on their way
to Bratislave, whose tonsport is not affecied by
the Vienno-Budopest botleneck, This raffic might
ihally disappeor if VoestAlpine decided o direct
its troffic owards Rofierdam. Solving the Danube
botieneck would improve the Danube ore raffic
to Linz of about 1 million tons. The most pessimis-
lic scenario would result in the Austrian iron and
steel industry simply disappearing.

o VIENNA AND TS REGION o

The issues involved here for river raffic are quite
different. It is first of all an urban center with near-
ly 2 million inhabifants. As such, it generales ho-
difional traffic volumes of consumer and capital
goods. The present port of Vienna is not used
exclusively for fluvial harbor activities but as a
vast warehousing, storage, bulking and break-
bulking areq.

The only structural traffic concerns the dis-
paiching of metallurgical products to international
iransport {less than 200,000 tons), oil products
refined after import (700,000 tons), cabotage o
Linz {180,000 tons} and cement traffic from Linz
{140,000 tons). It should be remembered thot the
refinery in Schwecat, near Vienna, has o co-
pocity of 9.7 million tons (14 million tons in
1978), which represents the entire Austrian re-
quirement in ¢ olume.

The prospect of increased fluvial traffic can only
result from with a deep-seoted struciural devel
opment of the affic Hows in the European coun-

AN D

tries. Otherwise, the prospect of a connection

between the oil pipeline networks in the East ond

the West should make the Danube oil toffic in
this region disappear aliogether.

Projects for interconnection of the two major
Western and Eastern oil pipeline networks,
include the following:

o the licison between Ingolstadt and the Litinov
and Krapuly refineries, in the northwest of
Czech Republic;

o the licison bemween Schwecat and Bratislava
connecting Bratislova to the two main AWP
and TAL lines; a connection between
SchwecatBrotislava and the Hungarian refin-
eries {Budapest).

To sum up the prospects for the Vienna area, it
is ossumed that there is litle chance of traffic
volumes for heavy goods increasing, outside a
development in cement, cereals, wood and
metals {estimated today at less than one million
tons). An elasticity of 0.7 compared with Austrian
economic growth can be assumed clthough it is
optimistic. Certain traffic volumes, such as the
iansport of cars or confiners on the Danube can
be expecled, both westward and eastward.

However, the main car manufacturing center in
Austria is Graz (Steyr in the south of Ausria) too
far south to be linked to the Danube. What is
more, coniainer ansport on the Danube no long-
er'seems compstitive loday compared with a liai-
son with Trieste. It does not seem es though
improving the novigoting condifions would really
chorige this sfole of facts,

@ BRATISIAVA AND SIOVAKIA e

Donube roffic volumes in Slovakio represent
obout 8 million fons. Of these, only 2.5 million
tons concern international troffic. The rest is
madeup of shorrdisiance sand and gravel rans:
pert ond cobologe over an overage disiance of
19 km. Slovakia mainly uses the Donube 10
import ore and scrop iran from the CIS (probobly
Ukraine] vie Killic ond Reni, ond 1o reexport
sarop iron ond metals to Reni, lzmail ond espe
cially linz. Thus the present use of the Danibe is

TRANSPORT
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sssentiolly concentrated on wo market segments -
bulding and public works [including river dredg:
ing} and the iron and steel sector whose second
cuslomer is the building industry)

However, ore from the CIS siill represents about
80% of row matenals for the Czech and Slovak
won and steel industry; about 13 million is kans
ported by tiver As we mentioned above, this
situation should lead to on inciease in iron ore
rmports by morilime taez <t [up to 3 25 million
tons in 10 years according to the Ocean
Shipping Consultants). What is more, only the
iron ond steel industry in Kosice {East Slovakia)
seems to be compatitive today  Industrial cenlers
in Maravia (Ostova, Viclovice and Tiinec) are in
o very difficult sitvation and account for 75% of
nafional oduction. The geographic situation of
this area whowe development (o mainloining of
the s1aius quo) is the most probable, excludes any
farmal use of the Danube.
spment of e cor manutotturing sec-
il open esrtain pros o
QI1, the VAG group made an

concerns the proaucton of
00/ dayi ond Passol possengar
A yeor).

This reorientation of the BAZ group, which
areated 2,500 jobs in the short run, could creote
traffic How on the Danube to Austria and
Germany. It will be very low in terms of tonnage.
Motor vehicle production in 1990 topped
240,000 units, and an increase in the tolal
number of vehicles of 4% per annum is expeced,
due rises in both income and demography.

To conclude. far the Bratislava region, the
decrease of the Slovak itan and gzl indushy
should lead to the dissppsarancs of o transport
on the Donube |13 million tons and an increase
in sememanulactured olfsgiron product imports
sullable for river vonspant (0.5 to 1 million tons)
ond o low slasticity comparad with growth (0.5,
Ihe increase in cabolage froffic volumes should
continue as long as the work 1o regulate the
Danube has not been completed in this area,

WHOM AND FOR

WHAT?

Nevertheless they will have to be revised
downwards when the ongoing works are finish-
ed. The nonsported volume (dredging and the
supply of slores, sand and gravel} in the seclor
concerning Slovakia is estimated ot about 20 mik
lion m3 for the 10year programme 1981-1990,

Whatever the prospects may be, the traffic
volumes for miscelloneous products cannot be very
greot because of the small population of the Danube
hinterlond, with the exceplion of car tansport,

® BUDAPEST AND HUNGARY o

One of the main features which sels Hungary
aparl is its monocenter spalial sructure centered
on Budaped, Allhough the Budapest region hos
2 million inhobitans and speciolized mainly in
light indistry, this industry und the food industry
scarcaly secountad for more than 39% of “socialk
ist industry ” Budopest accounted for 30% of oll
industiol jobs, Mining resources are generally
siunred for from the Donube, with the exception
af the brown caal mines in Talobanyo and
Oroziany, southeast of Komarom

Two refineries operate along the Danube, one
in Komarom, the other one in Szazholombatia,
southwest of Budapest. The most modern iron
and sieel aclivity is siualed along the Danube at
Dunaujvoros, south of Budapest. This location
was originally chosen so thot Soviet ore and
coking coal from the Mecsek mines could be
importted via the Danube,  This iucsory_ with a
capacity of 1.5 million lons per yeor, wos buill
midway belwsen Budopest and Mecsek,
Hawever, the siyation has changsd because the
tactory is now fed with Indian pellets. and
Austialian, Swedish and Brozilign iron ores ors to
o= impotted.  Coking coal comes ol only from
Mecsak, byt also frem Czech and Slovak
Republics. and the West [richer ore). The devel
opment of joint ventures with iron and steel indus-
tries in the Waest is ongoing. This foctory remains
the iron ond steel cenler whose maintenance or
even development is the most probable in the
mediom run.

NAYIGATION AND

Finally Hungary remains a lorge producer of
cereals {wheat in parficular), with good outputs,
largely exported.

All Hungarian ports hove o large cabotoge traf-
fic of crude minerals {about 6 to 7 million tons of
sand, gravel, etc.}, mainly offloaded in Budapest
and MohacsBajo. The expected figures for work
on the Donube between ipoly and the Croatian
border for the period 1981-1990 were about
18 million m3 of materials, neither brought in nor
removed.

The main fraffic volumes leaving the country
concem cereals {obout 300,000 tons vio Baja
and Dunaujvaros), crude oil (via Budopest
500,000 tons, Gyor 150,000 tons and Szény-
Amasfizito 130,000 tons) and metallurgical pro
ducts {660,000 tons including 370,000 tons
from Budapest-Csepel and over 210,000 tons
from Dunaujvaros). The main incoming traffic
consists of iron ore and scrap iron {1,100,000
tons, 95% of which goes to the factory in
Dunaujvaros).

leaving aside the cabotoge raffic of sand and
gravel from the dredging of the Danube and
regulating works, the troffic development pros-
pects seem opfimistic, in particulor in the down-
stream section of the river [area south of
Budapest). Cereal exports are likely to pick up
after hesitations due to problems encountered by
the CIS. The volumes on the Danube could
increase considerably and transit via Constanza
{1 10 3.5 million tons).

Although the iron ond steel industry in
Dunaujvares is foced with the some geographic
problem as that in Linz, it is the only area really
likely to develop in Hungary, It would cerfainly
benefit novigaling difficulies upstream in the river
it the recommended works were nat carried out
Voest's interest in this site is perhaps extremely
clearsighted. The volume of ore imported by sea
could thus reach almost 2 million tons in about
the year 2000. However, this would require
extensive changes to the port of Dunavjvaros,
curiously built on a dead arm of the Danube, and
requiring @ 14 km railway shutile service be-
tween the port and the rolling mills.

The prospects offered by the free port of Csepei-
Budapest, which is the object of development

projects, are of a different nature. If it is svitably
incorporated into plans o improve and modern-
ize the road and railway networks, Csepel could
become Hungary’s major logistic center. It could
be one of the supporting points for container fraf-
fic, and even rolton-rolloff truck shipping to the
Black Seq, if the economic and social conditions
are propitious 1o its development.

e VOJVODINE AND THE BELGRADE
REGION e

Information presented here come from data col-
lected before the wor in former Yugoslavia. The
area aversed by the Danube mainly consists of
Vojvodine and the city of Belgrade (1.5 million
inhabitants} in northwest Serbia. Vojvodine is
mainly o developed agricultural region producing
wheat and com (2 million tons of each cereal),
with high yields. Vojvodine has gas and oilfields
[production of 1 million tons/year).

The Serbian capital, Belgrade, hos o powerful
agricultural and food industry (Privedni Kombinat),
The iron ond steel factory in Smederevo is the
only one sitvated on the Danube. Serbia has
important energy resources thanks to the ton
Gate complex and its coal production
{35 million tons /year).

Once again, the haffic volume of the Danube
porls is charocterized by extensive cabotage of
crude ore and ail {to Smederevo and Belgrade)
The most typicoal international flows are imports of
iron ore (670,000 tons mainly to Smederevo),
coal {550,000 tons mainly to Vukovar before the
war) and fertilizers (550,000 fons to Pahovo.
They also involve cross trade in mefollurgical pror
‘ducts {exports 700,000 tons, imports 100,000
tons).

Descripfion of the economy of ex-Yugoslavia
makes naffic forecosts sfill more difficult. Present
outputs from agricultural yields suggest a mod-
erate growth in production levels in Vojvodine.
New grain flows on the Danube will only be
possible after the broken pieces of former
Yugoslavia have been reorganized. The future of
oil maffic is also a debotable question, and it is
not impossible that Serbia will persist in obtaining

TRANSPORTI
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supplies via Romania instead of via Croatia, os it
is doing of present

The Danube could. ot least for a certain fime,
hove lorge ol troffic volumes. However, they will
not stand up for long to competition from the cil
pipelines that are to complete the European nek
work. A diagnosis of the future of the iron ond
steel production in Smederevo is very difficult ot
present

All'in all, the only growth factor for taffic, and
even that is very low, is the potential development
of Belgrade and NoviSad but competition
remains high.

® NORTHERN BULGARA o

Apart from the fact that Bulgaria hos developed
roll-on-roll-off truck shipping {Ro-Ro) on the
Danube, from Germany and Austria, and that
Somat lo Sateowned rood rransport company)
has been concentioting for several years on frans
pert to the Middle Eostern countries, this country
hes litle to do with the Danvbe economy.

Also. the pans of Vame (300,000 inhabints)
ond Burgas (190,000 inhabsitants) con hope 1o
compele with Constanza and counterbalance the
appeal of the Donube. Finally, the basic produc-
fion centers are mainly set out around Sofio and
Plovdiv, for from the Danube. The Kaffic volumes
of the country’s ports, put aside the habitval
cabotage of crude minerals, moinly concern
imports of scrap iron and iron ore (1.6 million
fons in cabotage in Lom), metollurgical products
{900,000 tons) ond coal {1 million tons,
700,000 tons of which go vie Ruse|

These raltic Hows mainly originate from Reni, In
the della. They either feed meloluigical insiallo:
tions [Vidin-Ruse| or contribute to the activity of
vihiot is. considered lo be a poerly locoted iren
ond steal industry (Sofic, Kremillovizi, Pernikl,
whiich depands ‘on iron ore ond coal from the
CIS. The failure to develop an iron and steel
industry on the waterside in Burgas (Black Sea)
leaves the experts puzzled about the future of this
activity in Bulgaria. In fact, the metallurgical
industries in Ruse and Vidin remain the only major
openings in the North.

WHOM AND FOR

WHAT?®

The agricultural production of the Danube plain
is aimed ot supplying towns in the south and
exporting via the Bulgarion ports of the Block
Sea. low agricultural yields, in spite of extensive
irrigation, indicate a potential production growth.
The question is whether Bulgaria can choose 1o
rely on the port of Constanza and the Donube for
her agricultural exports. On this assumption, the
longterm woffic on the Danube could reach 0.5
to 1 million tons. This should also result in increas:
ed fertilizer maffic on the river {200,000 tons).

To sum up, the main troffic between Bulgaria
and the CIS ot present is largely orfificial.
However, if the ransformotion industries in Vidin
and Ruse are to be maintained, the combination
of the deho and Conslonza could encourage a
diversification of ore sources and, in particular,
semirmanufactured articles.

New agricultural product and fertilizer traffic
could use the Donube in the future. These Haffic
volumes combined could represent o new flow of
about 1 million tons. To these figures we can add
RoRo transport in fransit to the Middle East via
Ruse and Vorma, which can only be competitive if
the Bulgarian haulers are controlled.

o ROMANIA o

The Romanian economy is characterized by:

e a very high agricullural potential, offered by
the Wolachian plain;

e a powerlul iron and steel industry, situated for
the most part along the Danube;

o cement works, the largest of which were
designed to execute the major works policy of
the former regime, such as the Cernavoda
Channet;

o a powerful but cbsolste chemical indusiry,

Thus, the Danube plays. or could play, @ speck
fic role in the Romanian economy, partticularly
since building the Danube-Black See Chennel
{Cemavoda-Constanza) has created a new ype
of relationship between the port of Constanza
ond its hinterland.

In fact, this port forms one of the centers around
which numerous traffic flows can be structured.
This is the Southern Port, or “kiee port” stategy

NAVIGATION

aimed ot securing an important pasition in raffic
fiows between Europe ond Asia. At presenr, the
smoliness of its hinterdand resiricts whot could be
speciacular development.

The rise in ogricultufe, the improvement of the
road transport network, the building of the
BuchorestConstanza motorwoy and reinforce-
ment of the Bulgaria - Giugiu - Bralle - Galali -
Ukraine connection can help stengthen the role
of this port, and this con only encourage me use
of the Danube waterway.

An onolysis of the present tralfic flows of
Romanion ports reflects the high quantity of dredg-
ing in proportion o the length of the Romanian
section of the river. Further away, current moffic
volume mainly consists of imgonts of iren ore
(6 million 1ons 1o Galati] and coal (3 million fons
to Galati). This is the source of the moin metal
exports from Braila. This port imports about
300,000 tons of grains. Nonferrous ores are
imported via Tulcea (BOO,000 tons), Galati alss
exporls wood (500,000 tons), TurnuwMagurele
sends almost 100,000 tons of fertilizers in cabe:
loge. As we can see, these raffic flows are most
ly imports and mainly linked fo the Donube delio.

The Romanion: iron ond steel industry in Golat
and Colarasi is considered fo be profilable ond
well lecoted. In fact, it has been the counhry's
main source of supply since the collapse of pro-
duction from facilities in the western part of the
country neor the iron mines of Ghelariond Teluc,
Production fell from 14.4 million fons in 1989 o
7.5 million lons in 1991,

Traffic flows linked 1o the aciivity of iron and
sieel centers in the East of the country are minly
confined 1o the moritime section of the Donube,
ond between thess centers and Constanza.

One may question the longterm benelits 1o be
gained from developing ifon and sieel oetivities
directly on the coost, so thot they can be shipped
by sea directly from the works, Transport by
mixed fluvial /maritime vessels. (of best] does not
enable the highest maritime quotations to be
obioined. f it were restructured along the coas!,
the Remaninn iron and slesl industry would be in
an excelie. . pasition to be redevelopad.

However, it would generate lile raw malerials
raffic on the Donube. On the other hand, it

AND

could produce upstrearm traffic in finished pro:
ducts. Al in all, the prospecis opened up by
Voest (Austria) in the port of Constanze, and
those of the ifon ond sleel indusiry in Galati and
Calorasi could mean heavy tisffic in ofe and fin
ished products. The order of magnitude of
Romanian indusiries clone could be more than
10 million tons of iron ore {+ 4 million 1ons)

Agriculture is one of Remania’s polentiol source
of wealih. The Romanian plain benefits from axcel
lent condifions, including largescale irgation, At
present, production levels are very much below
what they should be. It is generally esimoted ot
yields could be doubled. If thig happened,
Romania would become a granary ogain and thus
siuchurally an exporter. It would hen uss its own
feritlizer production. Troffic polentialifies would be
considerable, probably several million tons,

Chemistry, which needs o be technologically
upgraded could be o source of exports, perhaps
fertilizers, to Germony ond Cantral Europe. At
present, rollway transport plays o predominant
role on this market,

Finally, Romania hos o lorge refining capacity,
as well as a high cement potential as we mention-
ed earlier. However, e potentiol expot sites ore
situated near Constanza and will thus use the so.

The conclusions Io be drown from this anglysis
of Romanicn polenticlities can be summed up
very simply. There is certginly an additional
potentiol of 10 1o 21 million tons, but direcied
very much fowords the Black Seo and the poris of
Constanzo and Galoti. Certain Faffic could pass
through the lron Gate, in porticular o compete
with the iron ond steel indusiries of Centrol
Europe, which are ot & disadvoniage due fo their
dislance from harbor sifes.

In reality, as we already soid, the future of this
part of the Danube as a main transport route will
depend on the development of Romanian ogricuk
ture and the industrial horbor complex of
Constanzo, Brailo ond Golati. Colossal os it moy
seem, building o chonnel bemsen Cernavodg
and Conslanza and developing o southern (free)
port, by excovating the chonne!, will apen up
ofherwise impossible prospects. It should be
emphosized that most of the iaffic flows are rore
by held up by voriations in the water level.

TRANSPORT
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3.3
TRAFFIC FORECAST FOR 2020

The development polentiol of the Danube artery
is directed towaids the Block Sea, although it is
somewhat uncertain

Thanks 1o the port of Constanza, the increase in
natficc volume 10 Romania could reach roughly
25 million tons by the year 2020, only 1.8 mik
lion tons of whict would have to go through the
Vienna Budapes: i :1be botleneck

Although this potential exists, it cannol be taken
for granted  The roilway crisis will inevitably
increase compelition, particlulardy when it comes
to tariffs Troffic ransfers and even induced traffic
are Iherefore frogile On the other hand, insuf-
ficient infrastuctures and difficulties in crossing
borders are so many points in the Danube’s favor,
both for heavy naffic and Ro-Ro Iransport.
Ultimalely comfortable, although slow, the river
offers an extraordinory reserve capacity which is
relahvely inexpensive

WHOM AND FOR

WHATS?®

Under these circumstonces, improving novigat
ing condifions can only have a limiled effect

The need is mainly confined to the Vienno-
Budapest Danube botleneck, which is rather
small compared to iaffic flows Nevertheless, in
the long run, it would nol be absurd to imagine
thot this fluvial route could play a more imporfant
role in the economy of Central Europe, with the
exponsion of ode between major urban centers
such as linz, Vienna, Bratislove and Budapest.

A highly optimistic scenario {assuming that the
economy will recover in 1994 or 1995) will give
the following navigation origin/destinalion matrix
for the year 2020 (Table 2.4), based on maffic
volumes and o calculation of the benefits for navi-
goation. Concurrently, the development of three
iron and steel industries {Austria, Slovakia,
Hungary] does not oppear realistic after the
Danube has been improved. Our hypothesis will
therefore not be based on an accumulation of
these three industries but rather on the disappear-
ance of the Slovakian iron ond steel industry.

Table 2.4 - Troffic forecast an the horizon 2020 (Bilfion fon-km)

‘ oriGN | | . DESTINATION TOTAL
(AUS  BUL  SIOV GER  HUN  ROM CIS  SERBIA OTHERS
AUS 0 06 06 23 0. 32
BUL 0} 01 04 03 09
SLOV 02 01 0.1 05 1.4 02 0.2 27
| GER 05 0.1 06
HUN 03 04 03 5.5 1.5 8
ROM 3.1 05 6 51 2.1 04| | 172
s 54 13 0.1 24 07 3 02| | 13
SERBIA 02 02 05 36 1 1.4 7
'OTHERS | | 03 : 01 2.1 03 2.8
TOTAL 102 14 0.5 22 87 172 7.6 69 08] | 355

NAVIGATION AND

4
ECONOMIC EVALUATION OF
IMPROVEMENTS TO THE DANUBE

4.1
YEARLY EARNINGS
FOR NAVIGATION IN 2020

Thus toffic volumes would be about 55.5 bil
lion tonkm including 11 billion ton-km traffic
which has been induced or iransferred from other
forms of transport. The remaining Iraffic gains
would be the result of economic development
and independent of improvements to the Danube.

The aggregate traffic can be broken down into
three categories:

o The first consists of traffic flows which would
benefit very litle from improvements 1o the
Danube between Vienna ond Budapest.

o The second consists of traffic flows which
would use the Danube in any cose, but which
would not, in the case of improvements, gain
any advantage from the possibility of using
heovier and more regular convoys {drop in
unemployment). Esfimation of this advantage is
based on the difference in cost between using
2,500 ton transport services and 8,000 ton
pusher convoys. This difference should be com-
parable to the total costs including all the cost
components for the entire ransport chain (See
Figure 2.3].

TRANSPORT

: Table 2.5
: -earnings for navigahion in 2020
Estimated ccrsi d ferences opplied to expected traffic {5 Million)
ORIGIN DESTINATION TOTAL
AUS BUL QEC HUN ROM CiS  SERBIA OTHERS
AUS 0.3 0.2 58 0.2 0.1 6.6
BUL 02 0.1 0.3
CZEC 0.4 0.3 07 37 05 05 64
HUN 07 0.7 713 37 0.1 12.3
ROM 42 78 29 11 16
Cis 13.8 02 6.1 7.7 06 28.4
SERBIA 0.6 0.40 01 1.1
OTHERS 0.9 0.2 53 0.8 7.2
TOTAL 211 0.3 i4 147 13.1 14 ii4 23 l 78.3
Benefits linked to the improvements in $ million toking into account the peroenloge of induced traffic:
Improvement of the bottleneck 33.2
Fleet productivity 45.1
Total benefits 783
It results from this table that the benefits for navigation foll between $ 33 and 78 million by the year 2020.
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o The lost category includes traffic which has
been induced and that ransferred from ofher
iransport modes. It is usual lo consider that the
advantage is equal lo half the product of the
difference in overheads between the basic rate
and thot of types of transport being consider-
ed. We must not confuse the cost difference
with the different modes of transport.

Itis possible to calculate the total amount 1o be
gained from o complete heoretical improvement
of the Danube botleneck.

Yeorly earnings ore nearly $ 80 million for the
reference year 2020 if we include all the benefits
fimprovements and better productivity} and $ 33
million if we limit ourselves o the direct effects of
improving the bottleneck. (Table 2.5).

investments would exclusively concem the sec-
fien between Vienno and Budapest. They would
consist of 4 dam/lock series near Vienng,
Hoinburg, Walsiohl and Nagymaros. The cost of
thase works, excluding Gabeikove and investmants
in elechichy preducion, would be about § 1 bil
lion o an 8% updared value of § 700 million.

These casts hove been caleulorsd for locks with
¢ Z3 x 24 m gouge ond doms with the character
istics defined by the Danube Commission using
simple estimotion formulae used 1o moke sitmiler
colevlations in France for previcus project eval
vations in 1990 French francs. [N.B. We have
aswmed thot all the improvemante will be com-
etad by 2000, abd there will ba g gradual rise
in tallic wolume from this date forth)

ol

These direct casls for the improvements are 1o be
comporad (restricted bolance) with benisfits 1o be
goned for novigatian cnly. These are estimaied ot
3 180 million {updated volue) if only the dirser
bengfits fram improvemants on the VieanaBudapss!
section are wken inle account. ol the benglis
: ._conaud-em.-d the fiqure is § 360 million

'age ot induced or new taltic
Mty linked 1o these improverents 1
‘aw. It 1s less than ' § 30 millian, It would be
¥ 120 millien ot on optimistic estimata:
Consequently, by the vear 2020, the net sarm:

ings for navigotion con be expecied 1o be of

FOR WHOM AND

FOR WHAT?®

best, about 50% of the cost of the works
However, toking only direct benefits into occount
on the improved section only, brings this percent
age down o 25%.

It is obvious that this does not include either the
cost of the Gabcikovo complex or the investment
costs and margins for the hydroelectiic installo-
tions.

The net earnings for navigation do not comperr
sate for the cost of improvements.

4.2
OVERALL ASSESSMENT

The benefils to be expected from improving the
Vienno-Budapest section do not affect all the
Danube countries. There are in fact two main
areas which will reop the benefits of river frans
port.

The first, for exports, consists of the CIS {probo-
bly Ukraine and Moldovial ond Romania. After
these two centres, the Hungarian and Serbian
economies can expect to reop part of the benefits.

Mosi of the benefits are reloted 16 improving
what is known as the Danube bottleneck between
Budopest ‘and Vienna The strategicol argument
for the work only seems 1o apply 1o the Austian
ion and sieel industy in linz. which is perhaps
banking on it 1o assert its pasition on the cantral
European markets, and maybe even for its
survival as wall

Possible improvements 1o the river cleady play o
less siategic role for the other Danube economic
cenlers.

As far as Romania is concerned, although the
port of Constanza will obviously benefit from
greater competitiveness on the Danube, it is clear
that its hinterland will depend on Romanian devel-
opment. and on the overall quality of the frans-
port ond distibution systems. Generally speaking,
it should be pointed out thot the botlleneck is oo
far fram Constanzo for its elimination fo have
much effecr.

Overall estimation, as we sow earlier, limits the
increase in kraffic volumes by the yeor 2020, due

NAVIGATION AND

1o induced or transferred taffic, to 20% or 11 bil-
lion tonkm. The induced troffic, disregarding the
overoll improvement in the productivity of trans-
port vessels is very low.

However, our estimation of Danube troffic for
the reference year is far from ridiculous.
Whalever may be the scenario, more than 55
billion torkm constitutes a lorge amount of freight
in this area, and comparable in terms of volume
{tonkm), to that of the Rhine, although lower in
lonnage.

The negative impact of the improvement work
on the environment will be immediote, and prob-
ably irreversible, while the positive impact is
uncertain ond somewhat remote. If it is possible
to imagine that this route will one day offer a sub-
stitufe fransport capacity, an investment in this
direction does not require any improvement work.

It seems difficult to consider, os o priorily, an
investment on Hungarian or Slovakion territory
which will only benefit Austria, and could hasten
floundering of the iron ond steel industry in these
countries

3 Figure 2.3 - Example of quolations = §/ton

AUSTRIA - ROMANIA IN $/T

4.3

ROLE OF THE RHINE-MAIN-DANUBE
CANAL

If we toke a look wesiword, we ore struck by the
fact that the troffic potential announced for the
Rhine-Main-Danube channe! is also lorgely linked
to the potenticlities of the Voest group. The invest
ment for building 170 km of canal would be
over DM 5 billion. The channel is of medium
copacity [pushed convoys of about 3,500 tons),
but it will nevertheless give the Austrian iron and
steel industry wo competitive transport routes by
September. Transport prospects to the East and 1o
the West cannot be added together. The raffic
volume is divided between the East and the West,
except if we consider o very strong induction.

Traffic prospects on the Rhine-Main-Danube
route comprise between 6 and 10 million tons
per year.

Thus, the value of opening up the historical
route between the North Sea and the Black Seo
and the work undertoken by Germany 38 years
ago lies more in the cost and symbolic volue than
in the raffic it will carry.

Waterway
Road 1,200t

Walerway ) Waterway
2,500t 8000t

The difference in cost between large-gouge transport (8,500 1) and 2,500 ton transport is slight when

compared with the difference in the cost between water and road and it should in no way result in a transfer

1o this mode.

TRANSPORT
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Austrio will be the first 1o benefil fam opefing
up this route, with Hungary o distant runnarup,
and the wo ports of Rotterdam: and Censtanzag,
tivals but beneficiories of possible induced roffic

® TRAFFIC TRANSFER
FROM THE ROAD TO OTHER MODES
OF TRANSPORTATION o

There is litle likelihood of ransfer from roads to
waterwoys, whalever developments occur.

I a transfer from roads 1o walerways results
from the development of the Danube, the advon-

An overall economic anclysis of the Donube
arec shows that navigotion should develop
around two major ecanomic centers: the modern
steel indusiry in Linz [Austria), and the port of
Constanza, on the Black Sea. Most of the
increase in troffic between now and 2020 will
occur dawnstream from the Danube botfleneck
between Vienna and Budopest, i.e. 20.7 million
fons mare than the current traffic will thus fransit
between the Black Sea and the ports downstream
from Budopest, whereas the troffic increase
through the Danuvbe boMleneck will only amaount
fo 1.8 million tone if the fiver is developed.

On this hypothesis, the section including the
very confroversiol Gabcikove dam, in Slovakia,
would hove fo undergo extensive work fo ensure
the required depth. The works fo be comied oul
between Vienna and Budapest would include o
complete series of four doms equipped with
double locks accarding to the recommendations
of the Donube Commission, These are the only
works that can be considered as priorities for
navigation.

WHOM AND FOR

WHAT?®

lages of road and rail wanspert are, at most,
equal 15 the cost difference betwesen river fans
port before and alter development, i.e. between
a 2,500 ton wolerway and o 8.000orarge-
gouge waterway.

Cleatly, the advaninges for nevigation do nol
bolonce out development costs and If & transler
from roads 1o waterways were going to hoppen,
It would alieady hove done so, considering the
very high difterence in costs. (Figure 2.3},

The development of the Danube will probably
fail to induce ony wansfer from one mode of rans:
portation lo another.

However, the lock gauges and the radii of bends
in the ypstream section limit the productivity
gains to be expected from the works after
Vienna.

There ore no direct profits to be gained for navi-
gotion from improvement of the Vienna-Budapest
sector [a negotive infernol profitability cate),

The impact of these investments on the overall
productivity of the transport vessels is not incon-
siderable, but it will not produce any significant
profitability. It would be about 2.5% ot the maxi-
mum_

The first to benefit from these investments will, of
course, be the fleet operators, and thus their
clients. Although Romanian and Hungarian agri-
culture s the indirect beneficiary of the fleet pro-
geud;viry, ;ﬁz iron ono;gslgel' r'r::;ushy in Linz will

Ihe only direct beneficiary of the i ent
to the Danube botfenack. ) e

The negotive impact of the works on the envi-
ronment will be immediote, and probably irre:
versible, while the positive impact remains uncer-
toin ond somewhat remote,

NAVIGATION AND TRANSPORT
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Better organization of fransportation has a price: that of anticipating and overinvesting as part of
a planned approach. This is why, in the final andlysis, it is a political question...
I d

* Limitafion of development of the

Danube

- Turning the Danube into a deep-

draft channel must be prevented.
It seems greally prefersble and
for less expensive 1o use barges
ond lleets suitad 10 the fiver's ine-
gularity.  Ukrainion aond
Romanian fleets, with their typical
overcapacily are highly suitable

in this respect.

- Nothing at this stage justifies build-
ing the eleven dams planned by
the Danube Commission.

® Equipping the poris, linking
Ihem to their hinterlands and
encouraging the installation of
transport operalors exparienced in
the techniques of bulking and
break-bulking con be more impor-
tant than invesiments in the river, In
ony case, these investments are
necessary for the development of
fluvial tronsport, which is basically
moder ond remarkobly well locat-
ed compared with the Danube
urbon system. Investments in facili
ties along the Danube ond har-
bors should be considered strate-
gic. Internationol financing should
therefore be directed towards o
selective programme of this type

* Developing o strategic master
plan for tronsport

The priorily given 1o developing
and congtaritly locking for soluions
which encourage muliiple modes
of transpon has made rood trans:
poit ¢ 4 the automobile the focal

point around which the kansport
system is organized. The policies
in question are bosed on three
main considerations:

- For goods, the development of a
competitive, combined rail/
road, waterway/rood and
sec/road transporiation system.
In general, this: policy requires
specific investments in infrastrue:
tures and ports, and price poli-
cies

- For medium- and longdistance
Iravelers, the re-instigation of
competitive railroad prices and
services compared with those
offered by road.

- In urban areas, better conirol of
automobile traffic and a fresh
boos! to the development of

public transport.

A strucural policy cannot be en-
visaged without @ mosler plan for
ransport, i.e. a strategic masler
plan,

The valve placed on traveling
fime in our sociely, and the consid-
eration of all the costs for each
compenent of each Iransporialion
chain, hos leod o the argonizo-
tion of & tonsport system in which
the rood network is the situctyrol
enlity. To have any significani
effect on the breakdown of the dif-
ferent types of fransport, or Io les-
sen the domination of road trans-
port, in Eastem Evrope as well, a
period of scheduled overinvest-
ment will need to be included in
any strategic plan.

® Promoting multiple modes of
fronsport now

Multiple modes of transport
should be effectively encouraged.
This means lorge-scale public
investment [port infrastructures,
combined rail /road transport
centers, inferconnecting passenger
networks, railrood gauges, elc.).
However, mulliple modes of trans-
port cannot be developed it it is
nol pon of the siategy of rver,
rail, airline and seq operators,
Giving priority 1o multiple modes
of transpon, which is enly possible
through @ more rational use of di
ferent syslems and modes of Irans-
porl, requires that great attention
be poid lo the effective conditions
under which they con be acces-
sed, and to the interconnection of
networks in fime and space.

* Land , urban plon-
ning ond control: three foc-
tors for better organization of the

transport system

The development of traffic in
Western Europe shows that
congestion threalens the most
developed hubs. The need for
infrastructures is concentrated in
rich, densely populated, polluted
areas. This is not only due to an
increase in trade. It results from the
increasing concentration of the
populotion, and the production of
waalth Yet it is precisely in these
areas that the cost of adapting 1o
demond is the highest, environ-
mental constraints the heaviest
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and the price to pay for o supply
which is poorly suiled to demond
is the highest

In other words, everything works
to camper the system lo become
more deeply embroiled in a
vicious cycle. Even with exceplion-
al determination in lerms of urban
transport policy, it will be difficult
'o counteract the effects of this
growing concentrafion

tand control, urban planning and
lond developmeni are the three
mos!t reliable factors in a more
intelligent organization of he rans-
port system. But it is impossible o
have a Kansport policy without
managing space and the way it
used.

® Investing in the infrastructure
network

* Making the investments needed
lor economic recovery end thus
bringing about iImmediale charige
seems 1o Le on imporant obiec-
live. Thewe invasiments theralore
maoinly concam the rood netwiork,

M M E N D A

which suffers fom a strong under-
capacity. But it will not be enough
to invest in linear infrastructures
lronds and bridges). A special
effort must be made 1o promote
eflicignt rranspontation chains,
which necessarily invelves the
main communication nodes, the
logistics ond distibution plofforms,
and the systems for interconnecting
medas of honspon [people ond
goods, collectively and individual
Wl The transfer of technology and
experience in the field of franspor
erganization and logistics [mainly
distribution] should be encour-

aged.

The development of Iraffic
volume on the Danube, as well as
the increase in the flow of manu-
factured articles, trade between
countries in the region, and be-
ween these counlries and the rest
of Europe, require important
invesiments in infrastructyre net-
works. The scorcity of bridges,
appropricte read transport infra-
stuctures and roilway lines which
are compatible with wesiern tech

T I O N S

nical standards is such that the
immediate priority is to estoblish a
suitable connection between the
ex-Soviet bloc countries and
Western Europe,

This priarity in relotion to freight
liansport requires largescole crgo-
nizatienal investments, padicularly
in distribution, bulking ond bregk-
bulking infrastructyres. It means
that o large number of harbor
facilities (fluvial, overland, elc.)
whose operation is either ineffi-
cient or deficient need 1o be rede-
signed.

® Investing in traffic monitoring
facilities

Another aim should be fo invest in
a meons of oblaining statistics on
passenger and goods troffic. This
is a sine qua non for a rafional
approach 1o future investments,
their location and their amount. To
be effective, these need 1o be
coordinoled on o Euiopean level,
by o franspot moniloring ergonk-
zation Initiatives olreody token in
this area should be expanded.

PART 3

ENERGY IN THE DANUBIAN COUNTRIES
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ENERGY IN THE DANUBIAN COUNTRIES

istorically, the development of affluent

countries occurred in parallel with the

increase in the production and

consumption of energy resources. The

energy focior tokes place in oll the
economic fields and represents an industrial sec-
tor info itself.

Energy plays a crucial role in citzens' doaily life.
It is one of the most exchonged commodities in
the world market, which induces complex rela-
tions between producing couniries and con-
suming countries. Finally, energy has a consider-
able impact, sometimes nonteversible, on local,
regional and worldwide environments.

Some internalional institutes foresee that, accord-
ing to the current frend, energy consumption in
2020 could be between 14 and 20 billion toe,
as compared with the 8 billion toe consumed
today. The sociol and ecological impacts from
such on energy consumption would be consider-
able and difficult to cope with.

Moreover, exploitable fossil fuels, today esfima-
ted at 1,400 billion toe, could be consumed in
less than a century. For oil and gas, the duration
of exploitation would be even shorter. If consump-
fion goes on doubling every 25 to 30 years as
has been the case for a century, 80% of the
exploitable reserves, estimated today to be

140 billion tons, will have disoppeared within
50 years.

Such forecasts are incompatible with losting
and fair development. For economic, physical
and environmental reasons, energy consumption
must be stabilized as quickly as possible at o
level close to current consumption.

The stobilization of worldwide energy consump-
tion supposes that consumption in developed
countries be halved to reach an average rate of 2
to 2.5 toe per copita per year, allowing an in
crease in the developing countries' consumption
which would thus amount 1o 1 toe per inhabitant.

In order to stabilize worldwide energy consump-
tion, energy sources must be varied but, most of
all, they must be used rationally.

The efficient use of energy can be concomitant
with economic development. Between 1973 and
1988 in the OECD countries, energy consump-
tion increased by 5% while the GDP increased
by 36%.

It is important fo nofice that the most globally
energy-efficient countries are leading the GDP
race. Western Germany and Japon ore both typi-
cal, with an energy intensity wice as low as that
of the United Stotes.

Nucleor energy has shown its fimits. After the
fiest very serious alert at Three Mile Island in
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1979 and the aczidsn a1 'l-.-hE-‘"‘Ub'ﬂ in 1986, i
510l 1 consider the deve'-opmenr of tis
seurce undsl condifions OCCE‘F}@HE o the
The: invesimams necassary o develop
secording the highast soleny sian:
todoy are considerable aned out of
ally all countrias. The only 450
opefalive nuclear reaciors in the warld in 1900

sNaw how wrang the planning quthe
the 7k pr

eSS were in
Us when they lorecasted more than 2.000
By 1990,
n energy palicy which poves the way
2 14t canhury must have mathing 10 do with
e post 5o as 1o aveid fépeating misiohes made
i Wastein o5 well o5 i Eostern countries This
new energy policy musl first rely an engrgy
sfhivency, the ecanomical use of oher fossit husis
reazwoble enargies and the growing recourss 1
natural gas and biomass -
_The work which hess been completed by Eguipe
Lousteau and Inernational Consulting on Energy
directed by Bernard loporiche, in the lield of
enetgy in e Danubion countries is en analysis of
the politics], econamic, institiional gnd struictijegl
=5 and o reflection on the seiing vp of new
In ordert 1 succesd in the I'Qf‘lﬁl‘#-;crﬂ. 1owords
an snvironmentrespecihil. developemant improvinig
the. quality. of pagnla’s living conditions. Alter an
ingepth siidy of the current energy sitiglion in
Danubian countries, we propose diffsrent scangr
‘s far @ new energy palicy and megsures ko ke
o ity seting up. Mare indepih siudies hove evo.
loted the role that renewiable eneigies must play
in g new energy golicy

1
CURRENT SITUATION

ol them

1.1
GLOBAL INDICATORS

The five countries stidisd — tha former Republic
ot Czecheslovakia, Hungary, the former Republic
of Yugosiovia, Bulgaric ond Remanic — are char-
aclerizad By o high level of Energy censumption
compared with thair econamic activity level,
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The: {ollowmg loble (3, 1] gives ganaral informo-
tion and kncwn globe! indicators from 1989 for
Engrgy consumption in'éach couniry shdied.

GDP is coleuloted with puichasing power park-
fies and is expressed in 1980 USS. The choice
of cumrency unit is purely o motier of convenlion
with no effect on comparison between counties.

To complete the comparisans, we have repre
senied Wastern Europeon ecouniries by an aver
age European country "EUR” which is oblained
by dividing the figures for the European
Community by twelve

The finol energy intensity of these countrias -
i.e. the ralio of pumoy or fingl annual energy
cansumption io the gross domestic product of the
seme year - is two lo three limes higher than that
af Western European countries such as Austrio
ond laly. Only former Yugoslavia hos o final
eneigy iniensity similor 1o Western Eutopean
levels, while Hungary is nearer than Bulgaria,
Romanic ond ex-Czechoslovakia to the overall
Western energy intensity level,

The intensity of perunitof-GDP elect icily
consumplion is high in Danubion countiies, whire
figures range fiom 0.56 far Hungary to 0.92 for
exCzachoslovakia. In the average European
country that we hove laken as our reference,
value siands o1 0.47
Further, electricity is consumed primarily by
industry in Danubian countries. In Bulgaria; spoce
heating with electricily is & source of difficylt prob-
lems with the supply of slectricity o the popula-
tien al peok hours ond in winter lime.
This high level of energy consumplion is due 1o

» Historicol economic developiment in which prior-
ity has been given 1o heovy industries (iron and
stesl, petechemicals) which are high energy
consumers

o low efficiency in the production, rongerms:
fion, tronspart and distribution of enelgy prod
vets, in porticular for slectricity generafion and
the ransport of heat

o Obsalete ond pootly mainmined industrial in-
staliations and, in general, inefficiant consumpr
fion or end-use systems (badly insuloted
houses, nontegulated space heating, eic.).

ENERGY

IN THE

DANUBIAN

Table 3.1 - General information and known global indicators {1989)

for energy consumption in each studied country.

COUNTRIES

ER  AUS A ecCSR  HUN exYUG  BUL nouT'

Area {1000 kn?) 197 839 3013 1279 930 2558 1109 2375
Populafien {million) 27 75 573 159 108 238 908 237
GDP {ballion §) 261 703 574 925 57.4 911 429 87.7
{Grass domestic product) -

GDP/copita. 97 94 100 58 53 38 47 37
{10,000 US$)

PEC Mice 92 215 1517 737 315 441 7.5 726
{Primary Enrgy Consumptian|

PEC/ copita 34 287 265 464 291 1.85 414, 306
FEC 184 1171 498 214 241 242 463
{Final Energy Consumption)

FEC/capita 24 246 204 313 1.98 10 266 195
FEC/PEC 086 077 068 068 055 065 0.64
PE| {Primary Energy 035 031 02 08 0.55 048 087 0.83
Intensity PEC/GDF}

FE} (Final Energy 025 026 020 054 037 026 056 0.53
intensity FEC/GOP)
Blecticily, final consumption 124 4 207 85 32 65 39 71
Twh

Bectriciy, finol 4590 5530 3610 5320 2070 2750 4310 3010
consmplion per capita

kwh/e

Blacticity, final 047 058 036 092 0.56 071 091 081
consumption per

GOP unit kWh/$

b GDP is calculated with purchasing power parities and is expressed in 1980 US$

. “EUR” is an average European country which is obtained by dividing by twelve the figures for the European Community

"'t hdyis given as the lowest intensity consumer.”
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For all the Danubian countries, this high level of
energy consumption and correspondingly high
production is a source of enormous economic
wasle {investments, hard currencies) and of envi-
ronmental pollution and hazards.

Orercapacity of elsciricity produciion is o consid-
eroble burden for Danubion countries. It is risky
Inucleor accident, nuclear wosis], it pollutes the
envircnment [non-efficient burning of lowqunlity
cool] end it is not viable in econcmic terms (pror
guchon investment, q_::eroring costs, fuel cosl)
The high level of electicity consumption compar-
ed 1o domesiic product points 1 o considercble
potential for slectricity savings and the rational
vse of elachricity, In order 1o reduce consumption.
levels while raising service quality, the effective
use of elechricity must become the number one
priority of any energy policy in these countries

1.2
FINAL ENERGY CONSUMPTION
BY PRODUCTS

Coal tends 1o be used more than in Western
countries while cil products are used less, primari-

WHOM AND FOR

Table 3.2 - Final energy consumptian by produdts in the Danubitn countries
and comparison with European standards

WHAT?

ly as aresult of low consumption by the transpor-
tation sector (See Table 3.2).

Another inferesting characteristic of energy sys-
tems in Danubian countries is the importance of
heat networks for industrial use and, above all,
district heating.

Former Czechoslovakia based its energy devel-
opment on coal and lignite, which also occupy
key positions in the ex-Yugoslavian, Bulgarian
and Romanian energy balances. Hungary uses
more hydrocarbons than the other Danubian
countries and its primary energy balance is there-
fore closest to that of westermn European countries.

Bulgaria and Romania are in totally different posi-
tions. Bulgaria is almost totally lacking in energy
resources and has given preference to oil, which
is easily importable, and nuclear power energy,
while Romania is drawing upon its natural gas
resources.

Natural gas is of minor importance in ex-
Czechoslovakia, ex-Yugoslavia and Bulgaria but
it occupies first place jointly with oil in the
Hungarian energy balance and it is the domi-
nant energy source in Romania.

Nuclear energy plays an important role in elec-
tricity production in ex-Czechoslovakia, Hungary
and Bulgaria.

ENERGY 1IN

Renewable energy sources are not widely used
in Danubion countries although significant
resources are available, porticularly in terms of
biomass (Romania is particularly rich in this re-
spect). The one exception is hydroelectic power,
which is particularly developed in former
Yugoslavia.

1.3
FINAL ENERGY CONSUMPTION
BY SECTORS

In Danubian countries, energy consumption is
marked primorily by the distinctive pattern of
sectorial distribution, which is totally different from
the Westein European model (Table 3.3).

In Western Europe, final energy consumption is
shared equally by industry, transportation and the
domestic-tertiary seclor, which each consume
some 30% of the toral {37% for industry since we
include the nonenergy uses for statistical reasons).

The predominance of industry in consumption
structures in Eostern gountiies con be explained
by the mode of development pursued in these
countries. Development strategies were based on
heavy indusry and the extensive exploifation of
natural resources; the development of the terfiary
sector was largely ignored.

TH

E DANUBIAN COUNTRIES

2

SCENARIOS FOR A
FUTURE ENERGY POLICY

One of the main energy resources in the
Danubion countries today, ond for the next two
decodes is improved energy efficiency, the other
one concerns renewable energies. This improve-
ment is also a necessary condition for economic
and social development, and improved envi-
ronmental quality including reduced health risk.
Improving energy efficiency is the cheapest of all
energy policies for the Danubian counries.

In 1989, the Directorate for Energy of the
Commission of the European Communily issued
several credible hypotheses on the evolution of
energy efficiency in the twelve counfries of the
European Community. The highest energy
consumption scenario indicates a 32% decrease
in energy intensity between 1989 and 2010
while the highest energy efficiency scenario indi-
cates a decrease of 48%. .

The assumplion made in our study on economic
growth for the Danubian countries is the following?:
o The GDP value for 1995 will be at its 1989

level.

o Then it will grow ot o 3% per year rate from
1995 1o 2010, i.e. an increase of 55% GDP

in 15 years.

* non commercial energies: rural, urban and industrial waste, wood

Including non energy uses

Others: residential + tertiary and commercial + agricullure

PRODUCTS I_EUR AUS A ex-CSFR HUN exYUG  BUL ﬁOM_l Table 3.3 - Final.commercial energy consumption, by sector {1989}

el s (31 7 10 3 23 15 12 13 21 SECTOR BR AUS A exCSFR  HUN exYUG  BUL ROM
oil products (%) 54 51 56 21 3 47 32 24

gos (%) 22 16 26 16 23 12 10 32 Industry” (%} 37 37 39 55 42 53 65 67
electricity (%) 16 20 15 15 13 2 i i3 Transport (%) 29 30 29 6 13 24 8 7
| heat (%) 1 3 0 25 18 6 % 10 Others** (%) 34 33 32 39 45 23 27 26
non comm® (%] 16 07 08 1.8 0 17 25 TomaL 66 184 1170 498 214 241 242 463
mlmm 66 184 171 498 214 241 242 463 {Mice]
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The assumption on enegy intensities will be that
the volues for the Danubion countries will falf in
line with the volue for the western European coun-
tries during the period from now ta 2010, This
assumption is the key 1o our forecasling exercise
for each country.

We shall therefore envisoge two possible scenar-
ios for trends in final energy infensity in each
counlry, associated with economic scenarios indi-
cating relatively low economic growth in the
1990s and steadier growth between 2000 and
2010.

In the first scenario, final energy intensity
improves over the twenty years to affoin a value
of 0.25 in the year 2010 and final electricity
intensity reaches 0.47. This figure is that of the
averoge Western Eucopean country (EUR] in
1989,

n e obove wenario, energy efficiency in the
v2ar 2010 would shill be higher in Danubian
counties then in western Europe where energy
niensity is expecled to decrease significantly over
he some pericd.

Finol energy and final electricity consumption
will decrease in most of the countries

0 the s=cond scenatio, final enargy int@nsity
mpraves over the keenty vears 1o aliain & value
17 it the vaar 2010 ond 0,41 for final
"icify consdmpfion. This is the torget figure foc
Waztarn £ronaan counties as indicaled in the
high energy consumption. |n this sce
nario, sbian countries would be nicre o
A ather wa_upeqn countries with re
aroll eney efficiency of e ecor

less i lim
gectio

nomies

the cautiausness of both of ihe obave scenatios
should be noted. In the firg STENaID, wWe ossume
fhar Donubian cauntries will ioke mwenly yeors o
‘each ihe overall enargy intensiny observad today
n Western Evrope. In the second scenario; we
12 Donubian counties will anain the Eure-
pean average by the year 2010, based on the
highest energy consumption figure in the CEC
scenario

S5
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Actually, environmental constraints will force
Europe 1o work even harder to increase energy
efficiency, which will be further improved by the
impact of new lechnology on the end uses of
energy.

These o scenorios hove been apglied fo the
five Danubian countries ond ore further explained
in the documen! "Energy in the Danubion
Countries,” September 1992 [(second edition
December 1992), prepared by Equipe Cousteau

and International Consulting on Energy.

3
IMPLEMENTATION OF A
NEW ENERGY POLICY

Energy planning is the bedrock of any coherent
energy policy. Energy planning must toke into
occount energy enduse ond also the services that
energy must provide.

3.1
PRINCIPLES OF A NEW
ENERGY POLICY

The consequences of ensrqy waste of oll skages
of energy production, transiormation, distibulion
ond cansumplion are very serious;

o For the economy: high investment costs to
increase energy production and high produc-
fion costs due to the inefficient energy system,
expensive and somefimes unnecessary energy
imports.

o For the environmen: high level of pollution link-

ed to energy production, tansformation and

consumption,

For the public’s quality of life: due, in particular,

to environmental degrodotion and to poor

levels of services linked 1o energy consump-
lion.

ENERGY IN

It the Danubion countries want lo achieve the
fransition from central plonring to o market eco
riomy while securing o better quality of life for
their citizens, it is. necessary that they reach the
overall level of sconomic efficiency olready
ochieved in the Westem European couniries.

Energy efficiency must be the focol point of
energy and economic policy in Danubian coun-
kries:

o in the energy sector itself {production, transfor-
mation, distribution);
o in all energy enduses.

Considering the present situation of Danubian
countries, energy efficiency is the main factor in
economic development and environmental im-
provement.

Enduse energy efficiency hos the potential of
saving encrmous amounts of money [which would
be oiherwise devoled 1o energy production or
energy imports) and reducing the profound anvi-
ronmentol stesses lacing these countries, centrol
Europe ond the world of large (global climate
change or nucleor hozords for instancel.

For the necessary impetus 1o energy efliciency
policies and programmes, three main sleps must
be laken:

o The infroduction of energy practices and invest-
ment shateges o national and infernational
levels thot deal equally with the expenses and
capital requirement for energy efficiency and
energy supply (globol leostcast planning], and
the incorporation of these strategies in the pro-
grammes of bilateral and myllilareral funding
agencies.
The creotion of insfittions at the highest level of
nationol and local goveriments, with oppro-
priate financial and human resources, o define
and implament energy conservation Do
grommes in oll sectors of social and ecenomic
octivities. The support of these programmes,
including - as o necsssary preliminary phose -
the building of such institutions, must be includ:
ed o5 0 pricrity of international cooperation.
o The esioblishment of prices of energy products
ot the consumer leval which raflect the real cast

TH
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of energy supply, both in terms of capital re-

quirements and of energy prices on the inter-

national market

Energy efficiency ond energy demond parspec-
fives are not issues limited to the energy sector but
concern the national economy and perspectives
as o whole: all sectors of activity and all econc-
mic agents ore involved.

3.2
ENERGY DEMAND PERSPECTIVES

Tolaunch a vigorous policy for energy efficiency,
the government must hove o cleor view of the
potential of such o policy. This will require that
governments assume their responsibility for the spe-
cific and detailed studies that must be underiaken
in order 1o explore the perspectives of energy
demand in the Danubian countries, in accor-
dance with the degree of implementotion of
enexgy efficiency measwes ond programmes

Tools ond methods hove been developed in the

‘wesiern countries 1o corfy oul such an exercise:

they are bosed en detgiled analyses of the final
snergy cansumption of all the economic agents
coupled with assumptians on the scanomic ung
sociol develapment of the country studied and the
evolution of the efficiency of each enduse I
accordonce with the evolution of rachnical facions
ffer instance: insulation of houses, more efficent
equipment and appliances). These technical foc-
fors Improve under the pressuie of o number of
facions: energy prices, technical prograss, regula:
ficns, incentives, et This improvemant |s then g
consequence of the level of energy efficiency
measures, initiotives and programmes which are
implemenied in all seciors of sociol ond scono
mic aclivities,

To perform such an exercise, which has to be
an ongoing process, we recommend thal
Donubian countries' governments set up o perma
nent working group under the tachnical leadsr-
ship of the insfitution responsible for srergy effi
ciency policy implemanition, gothering experts
trom varioys energy and nonenergy seclors:
represeniotives of the enigy companies and inst
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tutes, and also from the building industry, the
various industrial branches, the transportation
compoanies, finoncial experts, representatives from
cities, etc. The permonent group {fewer ten
persons} can be small, but it must work with part-
ners from various fields.

The work of this group can be facililaled by
experts who have already done the some exercise
in their own country or other countries

The results of this work must be regularly report-
ed 1o o steering committee under the responsibili-
ly of the Prime Minister.

Terms of reference of the working group will be:

Phase 1: Evaluating the total final energy
consumption in 2010 with the assumption thal,
over o period of 20 years, Danubion countries
raise the global efficiency of their economies to
the present level of Western Europeon counfries.

Phase 2: Evaluating the final energy consumption
for each sector in 2010 in accordance with the
assumption detailed below.

Phase 3: Establishing progrommes and standards
of energy efficiency in all sectors ond for all
equipment in order to obtain, over the twenly-
year period of their implementation, the results

mentioned above.

Eoch of these measures and progrommes must
be described in terms of government decisions
lenergy prices, regulotions, insfitution building),
incentives to the consumers or the equipment
manufacturers, financing methods.

One then has to compare various scenarios
with or without the implementation of these ener-
gy efficiency programmes in terms of the supple-
menlary energy supply (production or imports)
necessary to provide the final energy output of
each scenario and fo evaluate the costs of these
supplies and their environmental impact.

Eventually, the exercise will lead to a compari-
son between several economic and energy poli-
cies, with their associated costs (economic and
environmental) and risks. From this comparison,

WHOM AND FOR

WHAT?

appropriate political decisions for loday con be
made.

Phase | takes as a political goal the reduction of
energy intensilies lo levels comparable to those in
Weslern European counries. The results of Phase
| have alreody demonstrated that no additional
capacity of energy supply is needed in " ~.ubion
countries: the present capacity, in partcular for
power production, is lorgely in excess. The prob-
lem is then to upgrade the present focilities {ond
to close those which are too dangerous or
desperately inefficient) and to gradually improve
the techniques {clean coal technologies) and to
shift, over time, to more use of natural gas [for
which continuity of supply can be insured).

3.3
COST PRICING IS NECESSARY
BUT NOT SUFFICIENT

Cost pricing is required not solely to promote
the rational use of energy but also 1o establish a
sound basis for running the economy. Moreover,
1o take the process 10 its logical conclusion, one
must move beyond the concepts of economic cost
ond set energy prices fo fake into account the
external cost generated, for example, by domage
to the environment

In almost all western countries, the state draws
considerable revenue from heavy taxes ploced
on cerfain energy products, parficularly gasoline.
The pricing system introduced must therefore take
into account o wide range of financial, budgeter
ry, environmental and economic considerations,

The ransition from a context of low, subsidized
energy prices lo a context of highly taxed prices
clearly incites the consumer fo use less energy
and thereby to save money. The price effect
created encourages the consumer to control his
energy consumption.

However, the price effect alone is not sufficient
fo promote the rational use of energy in all sec-
tors of activity, parlicularly if the economic sior
tion demands that the changes in direction of an
energy efficient economy be made rapidly, as it
is the case in Danubion countries.

ENERGY

I N

THREE REASONS WHY ENERGY COST
PRICING ALONE IS NOT SUFFICIENT

Price adjustment is a slow process, which needs
to be accompanied by moves Io inroduce salory
adjusments ond 1o change the production system.

For example, it is not acceplable to make a
consumer pay the economic cost of obsolete and
ineffective district heafing. Only when the heating
system has been brought into complionce with
standards of rational operation must the consumer
be asked to pay the full price. The same is tue
for elecrricity prices: they must reflect the cost of
quality service and not the cost of overcapacily
with poor efficiency, which is presently the case
in Danubian countries.

During the period of adaptation, which may be
extended according lo social or political consider-
afions, the state will continue to pay subsidies to
energy producers or, alternatively, to companies
and local authorities, 1o prevent their financial col-
lopse. In this context, it is the state rather than the
end user who is encouraged to save energy:
when the state is disbursing subsidies to keep
energy prices low for the consumer, it is in the
feasury’s own and direct interest to implemen)
programmes that encourage rafional energy use.

In the case of Danubian countries, the immediate
implementation of such programmes would cut
costs for the national or local budgets and pave
the way for the introduction of prices that are more
realistic and more acceplable 1o the consumer.

Even when prices are set to reflect costs and
odditional taxes, consumers generally lack the
resources fo further the ratienal use of energy ond
thetefore require external ossistance.

This fact has been omply demonstrated in
weslern industrialized countries.

After the first oil crisis of 1973, the western
industrialized countries [most of the OECD coun-
es| ochieved o decoupling of energy consimp:
tion ond lecenomic growth: duting the following
fiteen years, energy consumption per capila was
roughly siobilized while the GDP grew by moe
than 30%.

Many examples in Japan, the United States and
western Europe show the technical feasibility and
cost effectiveness of energy corservation policies

TH
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and programmes based on the implementation of
new efficient technologies and practices. These
efforts were strongly supported by an important
commitment of governments, in terms of legislo-
tion {regulations, standords), creation of in-
stitutions {agencies for energy conservation in
various forms), research and development pro-
grammes {with high budgets: the “Moonshine”
project for example in Jopan), financial incentives
(gronts, loans), information and training pro-
grammes, human resources devoled 1o implemen-
fation, efc.

in a context of fierce infernational competition,
the modemizalion of their industriol processes to
achieve greater eneygy efficiency is mandatory to
increase competitiveness of the major industrial
consumers [steel, paper, aluminum, etc.}.

But in all other sectors of activity, industrial ond
norvindustrial, energy expenditure is very high at
the national level, in porticular in hard currencies,
but is not sufficient to force the consumer to toke
immediate action, other than through a possible
shortterm reduction in consumption, which is not
the same as an increase in energy efficiency.

THREE EXAMPLES OF COMPLEMENTARY
STEPS TO ENERGY COST PRICING

lef's 1ake three examples to illusiraie the necessi-
ty of means other than energy pricing 1o ensure
the improvement of energy efficiency

o HOUSING o

Inadequate insulation, inefficien heating systems
and the absence of heot supply controls make the
heating of existing houses jur : H.ildings in the
tertiary sector] highly problemanc and energy-
ond money-consuming. Consumers do not have
the technical or financiol capacity to manage
programmes for rehabilitation of buildings and
heating systems local authorities or housing
organizations must program or coordinate initia-
fives (which does nol preclude the eventual pas
sing on of investment costs 1o the consumer).

New housing and heoting systems must be ener-
gy elficient. It will therefore be necessary 1o de-
fine new construction methods [building codes)

RIES
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and regulations ond 1o use new building mate-
rials, equipment, etc. Virtually all western coun-
fries have made decisive progress in this area
[slashing expenditures by mote than 50% in the
process] through the inroduction of national regu-
lations backed by information compaigns and
extensive negofiations with prime contractors and
customers, '

e ELECTRICITY IN HOUSING AND
TERTIARY SECTCR o

With the rise in the siandard of living and the
cevelopmant of the lertiory sector, the amount of
electricity consumed by lighting ond household
appliances in the housing and extiary seciors will
intrense tapidly with economic growth,

The increased production and distribution of
electricity made necessary by this growth in
demand, which tends to be most apparent ot
peak periods, is a source of considerable finan-
ciol problems. The expenditure of individual
consumers remains low however and is not a suf-
ficient incentive for rational use of electricity in this
seclor, even if the prices reflect the costs.

The consumer purchases the appliances that are
most easily available on the marker. He will fre-
quently buy the cheapest appliance, even if it
consumes more than the others, because his over-
riding concem s the immediate cost rather than
the Iolal expenditure throughout the service life of
the appliance.

In this context, it is the interest of the state and
the slecticity compony to moderate: consumption
oy encouroging monufochurers o sell enegyelfi-
cien! appliances ond by helping consumers o
purchose them. This con enly be ochieved, as the
example of Celifomio has shown, by the Inte
duction ol ¢ wide-ranging initiative thot links regu-
lations iceilings set on the consumplion by
upplionces for o given service) o finaneial incan-
tives {for the manufacturer and possibly for the
consumer] and information (for the consumer).

@ TRANSPORTATION o

Petroleum products consumed by urban and
interurban transport, and by cars and trucks
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absorb foreign currency, pollute the environment
and couse accidents.

Even when prices are set 1o reflect costs and are
further bolstered by heavy taxes {as in Western
Euiopel, they ore rarely high encugh o curb a
steady incregse in consumption whose longrterm
consequences will be calasrophic.

The only effective and viable solution in the long
lerm is fo entorce stict ragulations on the above
modes o wonspert and 1o affer the consumer a
convenient, efficient, economical and clean alter-
native: urbon fransportalion [trams, subwcy,
buses] and inserurban transportation for the public
aond rail ransporiation for goods.

This is @ field in which national ond locat author
ities have a key role 1o play in orienting policy
and in making the principal stuctural investments
required.

If energy prices are high ot the consumer level,
the majority of sectors will probably undergo o
s:fcm; c} medium- and long-term adjustment

will ultimately increase energy efficiency but-

« The process will be long and im!vemgohi&
itive costs unless an ouside body steps in fo
direct and orgonize the process in o rational
manner.

o The current context points o the emergence of
situations that will be extremely difficult and
costly o rectify if allowed to become establish-
ed. That is particularly true in the case of
housing and transportation, which have leng
service lives.

3 .4
REGULATIONS

The definition and followup of regulations and
standords are the responsibility of the store odmi
nisttation. The objective is not solely 1o define
oppropriate regulations - in limited numbers - byl
olso fo insure that they ore implemented. The
infroduction of any new regulations must be
preceded by an explonotory phase in which
discussions will be organized with the parinars
concemed. In this way, the regulations will be

ENERGY IN

clearly understood, the resources required for
implementation will be made available and the
portners will perceive both the need for the
regulation and the benefits that it can be expect
ed to bring.

Regulations have proved their effectiveness in
manufacturing elecric appliances and new pas:
senger cars:

o Building codes: to upgrade the efficiency of
new building stock. Implemented in all OECD
counfries, these regulations have been maintain-
ed even in periods of declining energy prices.
They are very cost effeciive in the long term
due 1o the improvement of building techniques
ond materiols. For example, in France, there
were three updatings of the building code, in
1974, 1982 ond 1989. A building in accor-
donce with the 1989 code consumes 40%
less energy for heafing than the same building
consumed under the pre-1974 code, ond it is
not more expensive to build it.

electric oppliances. Standards have been
implemented in Japan and United States. Most
courtries are more interested in appliance
labelling programmes than efficiency standards.
Stondards can be very effective if they are
accompanied by negofiations with and incen-
tives to the applionce manufacturers in order lo
help them modify their production in favor of
greater product efficiency. It i§ particularly
imporiant in Danubion countries to ovoid
importing all energyefficient equipment. In this
case, energyefficiency policy encourages new
industries to manufacture high quality products
which can be exported, especially o western
countries, where not all applionces are effi-
cient,

Fuel economy standards for new possenger
cars: these stondards are directed toward
manufacturers and importers and work in
parallel with transportation information pro-
grommes.

It is also importont that imported cars, whether
new or old, be controlled: some countries,
Thailand for instance, have established very
high import taxes for high fuekconsuming cars

TH

Appliance efficiency standards: in particular for .
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3.5
ENERGY EFFICIENCY PROGRAMMES

The Danubian countries must establish consistent

energy-efficiency programmes for oll sectors of
their social and economic activities.

o The two main objectives of a national energy-
efficiency programme which must be dealt with
simultaneously are:

- To cure the present situation: upgrading of the
heating systems, insulation of buildings,
reshaping of industrial enterprises, etc.

- To prepare immediately for the future: build
efficient and clean heating systems, build well
insulated houses, provide the market with
high-efficiency light bulbs and electric
opplionces, inroduce clean and efficient pro-
cesses and equipment in new industries,
establish clean and ltow-consuming transport
systems.

The main elements of such a national energy effi-
ciency programme are the following:

o New regulations, particulorly in the construction
and household appliances sectors

Information programmes for all consumers able
to undertake energy management initialives,
particulorly businesses and local authorities.
Energy oudit programmes and demonstration
operations in all sectors of activity, ond parficy-
larly in state companies and buildings, to
convey the skills necessary for the subsequent
implementation of techniques

Assistance for research and development insti-
tutes and industry in their efforts to develop,
produce and disseminate energy-efficient
equipment ond opplionces.

Training programmes for engineers and focility
managers 1o encourage energy management
initiafives and promote sound energy manage-
ment,

Assistance for the creotfion of consulting and
engineering firms that are able to design and
implement projects for the rational use of ener
gy in both exisling and new installations
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e Assistance to enable companies, local outhori-
fies and consumers to obtain the funds neces:
sary to undertake energy management pro-
grammes and projects.

This programme will accompany and help to
promote economic reform and must therefore be
implemented as rapidly as possible.

One must never forget thot the programmes for
energy efficiency will provide, in all sectors ond
in all regions and towns, new activities and jobs,
which is of enormous importance in Danubian

countries where the rate of unemployment is very
high.

3.6
INSTITUTIONS AND THEIR TASKS

The implementation of consistent palicy and pro-
grammes for energy end-use efficiency faces in
Donubian countries, as in many countries, numer-
ous obstacles:

o The energy prices at consumer level do not
reflect the cost of energy supply and distiby-
fion due to government subsidies.

There is a lack of information and economic
fraining of political authorities as well as techni-
cal stoffs on the potential and practices of
implementation of energy-efficiency pro-
grammes, in parficular in the field of efficient
equipment. Often, the most elementary infor-
mation, such as slafislics on energy consump-
tion by various aclivifies, is not available.
There is not enough local production of measu-
ring devices, regulation devices, efficient
equipment, nor local expertise ond engineer-
ing firms able to implement energy-efficiency
projects

The general lack of copital for new investment
is aggravated by the choice of increasing
energy supply copacifies instead of directing
sufficient financial resources 1o energy-efficien-
¢y programmes

To modify this situation, it is necessory to under
stand that:

WHOM AND FOR
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o Even in the western industrialized countries
where the energy prices at consumer level
reflect the cost of supply ond where the market
economy is the foundation of the economic sys
tem, energy-efficiency policies have been sup-
ported by the govemments through regulatory
meosures, research and development pro-
grammes, financial incentives and important
humon resources. To take only the examples of
the Federal Republic of Germany, Fronce and
Jopan, each of these couniries hos devoted
about 1 billion dollars per yeor of public funds 1o
support and promote energy-efficiency policies.

o Whatever the economic conditions may be, an
energy-efficiency policy cannot succeed
without intervention,

Hence the need for public institutions in charge
of defining and implementing energy-efficiency
programmes in all sectors of social and economic
activities.

An institution responsible for energy-efficiency
policy implementation is needed, not to conduct
projects, but rather to create the conditions
necessary fo maximize these projects' impacls in
terms of technical, economic and environmental
effectiveness. In other words, 1o facilitate the
implementation by all the economic agents of the
national energyefficiency program.

Facilitation is a new function of public service
whose role is particularly vital in the transition thot
is under way in Central and Eastern European
counlries.

The objactive of fatilimtion i 1o help consumers
promote the rational use of energy in their sector
of activity by providing information, training,
odvice, programming, occess o technical and
finoncial enginesring, eic.

The above tosks dempnd considarable flexibility
1o the port of the insfiition in charge, which will
be required to tailor its approach to each partner
ond situation.

The experience already goined throughout the
world suggest that the best solution is to:

o Creote autonomous and decentralized regional
organizations whose field of operation will be

ENERGY IN

small enough to maintain confinuous confact
with consumers, companies and local authori-
ties for the definition of common plans of
action.

o Create a national body with full support of the
government at the highest level.

The tasks of that national body will be fo:

e Programme the overall energy conservation
policy.

o Propose national initiatives: regulations, research
and development, indusirial policy (high perfor-
mance equipment}. .

e Coordinate international cooperation in the
field of energy conservation.

o Integrate enargyefficiency goals into the defini-
tion of the counry's overcll energy policy.

o Orgonize, coordinate and technically control
the incentives given fo the consumers ar the
equipment manufacturers.

In order to prevent the above organizations from
becoming bureaucratic:

o They will be of modest size.

e The relations between the national ond the
regional organizations will be defined contrac:
tually on the basis of negofiated cooperation
programmes.

o The human resource managers of these organi-
zations will endeavor to build bridges with
pormers in order lo promote mobility between
orgonizalions, companies, universities, local
authorities
Organizers, facilitators and calalysts of the

ongoing process, the role of the organizations
above will be to offer a public service and to
mobilize the network of economic agenis with the
objective of increasing the energy efficiency of all
social and economic activifies.

The selution which is ot present the best
adapted for most countries is the seffing-up by
the government of an Agency for Energy Effi-
ciency, autonomous from the traditional adminis-
fration and under the responsibility of o high
authority of the government dealing with general
economic policy (prime minister or minister of
economy).

TH
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From the very beginning, the implementation of
energy conservation programmes must be decen-
fralized, fo be as near as possible to the consu
mer. That meons the creation of regional agen-
cies for energy efficiency must be implemented at
the same time as the creation of the national
agency. This must include o consumer advisory
board with consumers who are not passive
ogents but active parirers in an energyefficiency
policy. specific progrommes will have to be set
up, not only with major industries, but also with
towns (buildings and transporiation), chambers of
commerce (small ond medium industry, commer
cial secior, efc.), regional autharities [in particular
to stimulote rucal develapment through energy-
efficiency and the development of renewoble
energies, especially biomass).

3.7
THE FUNDING OF ENERGY-
EFFICIENCY ACTIONS

The first funding problem therefore concerns the
funding of these institutions

The orgonization will exdinarily recsive its oper-
ating budget from the stote, but there are very
stong arguiments in fovor of additional support
trom the international community, which will find
its own interest served by having a well identified
partner for energy-efficiency programmes in each
country.

The basic budget will also include the financing
requited for funding initictives that are specific 10
the institution: economic studies, informcnion,
communicetion, fraining

The largest funding requements are needed to
support the initiatives seeking to improve energy
efficiency in actuol activities through energy
conservation investments

A distinction must be made between two main
categories of actions:

o nitiatives 1o make high-performance equipment
widely available on the market; their targets
are designers, manufacturers and sellers of this
type of equipment or appliance

lyvd ©

£




e THE

DANUEBE: FOR

o Inifiatives to improve energy consumption by
consumers: companies, local authorities, house-
holds.

The creation of parinerships will be essential in
the funding of these inifiotives ond each funding
mechanism will have to be Iailored to the sector of
activities, the parter, the noture of the equipment.

To launch, in oll countries, the large energy
conservation progrommes which are an urgent
necessity both for the economy and the environ-
ment, it is appropriate to create a fund, from
taxes on the energy products and subsidies or
loans from the international agencies or banks, fo
provide impelus to the investments at consumer or
manufacturer level.

One proposal is that 1% of olal energy bills
paid by the consumer be ploced In @ notional
Fund for Energy Efficiency 1o provide:

o Direct funding of the Agency, which will then
be fingrciclly independent of the siute budger
and will be able 1o pay its sioff comecly and
otfract high quality people

e Incentives o the consumers ond the equipment
manufocturers, through the national development
bork |or other] os linancial partner and the
Agency for Enesgy Hficiency os lechnical parfrer,

o Financing of o national maining programme for
ensrgy efficiency.

3.8
EXAMPLES OF ACTIONS AND
FUNDING MECHANISMS

The variety of funding sources for energy-ffi-
ciency programmes is shown in the following
examples concerning major sectors or items of
equipment,

e IMPORTING AND PRODUCING
HIGH-PERFORMANCE EQUIPMENT AND
APPUANCES o

Taxes on imported high-efficiency equipment
will be significantly reduced or eliminated. This
process will rely upon a list of equipment or, for
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more complex situations, a caseby<case study by
the Agency or, preferobly, by consulfing firms
waorking for the Agency.

Conversely, heavy taxes must be placed upon
equipment that consumes inefficiently large
amounts of energy, certain vehicles for e. _aple.

If the morket broodens (which is immediately
true for he main household applionces or com
mon equipment in industry}, imports must be
replaced by domestic equipment.

It then becomes necessary to seek partners and
1o supply aid for industrial agreements [purchase of
patents or joint ventures) by using industriol devet
opment funds or the Fund for Energy Efficiency.

The Agency for Energy Efficiency will act os
technicol advisor for these agreements but will not
necessarily be the main source of funding (Bank
for Development or Industrial Development Bank).

However, resources must be made available o
the Agency for the creation of a database on
high-efficiency equipment and appliances.

o ELECTRICITY SAVINGS IN HOUSING
AND TERTIARY SECTCR e

If the economic situation improves, the demand
for electricity can be expected to increase in
housing and ferfiory sector. |t is therefore in the
common interest, including that of the elecrricity
company, 1o save electricity without reducing the
level of service offered. In this way, the utility wil
be able to increase customer satisfaction without
increasing expenditures (peak-period savings will
be particularly valuable).

A joint programme involving both the Agency
for Energy Eificiency and the utifity must be set up
to bring high-performance equipment or
opplionees into generol use.

A simple solufion can be implemented for light
ing: the utility will purchose high-performance
bulbs (fluocompact] fer public buildings, commer
cial prenises lhotels, shops), households. By
buying in bulk, it will be oble o acquire the bulbs
for far less than the market price.

The ufility will insiall the bulbs free of charge
ond add the cost, or part of the cost [since the ut-
lity itself stands ko benefit in this operation) on the
electricity bills over o period of one year.

ENERGY IN

A simple calculation shows that both the utility
and the consumer gain from the orrangement
[provided that the bulbs ore used for g sufficient
period of time daily).

The first campaign will rely on imported bulbs
but it will be rapidly necessary to consider
domestic manufacturing of some or all of the
quantifies required. if a regional market emerges
in the Central European countries, the countries
involved could sign agreements o limit the num-
ber of manufacturers.

The situation is slightly different for household
appliances. The heaviestconsumption appliances
- refrigerators (because they equip almost all
house-holds) - tend 1o be manufactured inside the
country and are not energy efficient. Better
appliances are available elsewhere.

The first step will be to accurately assess the per-
formance of local applionces. The work will be
carried out either by o loborotory ofiached 1o the
electricity compony of by a laboraiory working
specifically in the field of energy consumption,
The next step will be for the Agency 1o idaniify
the best oppliances ovailable on the world mar-
ket. Finally, the Agency for Energy Efficiency will
undericke negotiotions with @ local entrepreneur
[who may er may not already manufacture refri-
gerotors] for the creation of an assistance
contract, which will involve purchasing a patent
or seffing up a joint venture for the monufacture of
high-performonce refrigerators.

This new industrial development will be accom-
ponied by:

o tegulations on refrigerator consumption;

o financiol assistance from the Fund for Energy
Efficiency 1o the consumers (or to the manufac-
turer), if the price of the new, efficient refrigera-
tor is too high.

o ENERGY EFFICIENCY IN iINDUSTRY o

A distinction must be made between new facili-
fies and existing facilities.

The design of new facilities is o crucial factor of
energy efficiency improvement. An appropriote
design could offer considerable energy sovings
during the service life of the insiallation without
necessarily pushing up costs.

THE

A regulation - which is already applied in
Tunisio for inskance - must impose the consulation
of the energy=efficiency Agency for new projects
whose energy consumplion exceeds a cerlain
level (ihe same regulation can be applied 1o com:
panies in the tertiary and fransportation sectors).

The Agency will propose more efficient sl
fions, with the assistance of engineering consul-
ting firms whose work it finances.

This activity emphasizes the advisory role of the
Agency, linked to the establishment of a data-
bose of high-performance equipment,

A threestoge plan will be implemented for exist
ing facilities: energy oudit / action plan / invest
ment incenfives.

Energy audits alone are not sufficient. The

- Agency for Energy Efficiency and the opproved

consuliing firms must be able 1o offer ¢ full range
of services whose scope encomposses the requi-
site invesiment.

In this case, when an action plan is esiablished
the financial incentive 1o the enterprise will come
from the Fund for Energy Efficiency through grants
and, or lowinterest loans managed by the
Nafional Bank for Development, or other banks,
helped by the Agency ond the approved consul:
ting firms acting as fechnical expers,

The finoncial incentives will be disributed in o
ways:

o a rapidly ovailable ond systemotic incentive tar-
geting a list of selected efficient equipment;

e 0 negotiated incentive for more complicated
projects.

The same procedure can be applied o the ter-
lipry sector.

@ THE TRANSPORTATION SECTCOR o

The tronsportation sector is the most difficult
area to address but it is also one of the most
important in that it moximizes the benelits of ener-
gy efficiency actions by simultoneously reducing
energy expenditure (petroleum products), pollution
and accidents.

The main portners are:
o the govemment for lond use planning and the
development of rail ransportation;

DANUBI!IAN COUNTRIES
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o local authorities for city planning and the devel-
opment of public urban transportation;
¢ goods transporiation companies.

Investments in major infrastructures extend
beyand the framewark of energy efficiency
aclone. Central and Eastern European countries
must realize that they sill hove time, though not
for long IF ecanomic growth is resumed, to limit
the number of private cars in cities and trucks on
the road and to develop public and rail ranspor-
fation. If they do not take the necessary drastic
measures, their large cities will find themselves
with the same impossible traffic condifions found
in the major western capitals.

The Agencies for Energy Efficiency can ploy o
decisive role in informing local and national authe-
rifies of inifiatives that hove been successful else-
where ond in helping them to toke the necessary
steps to implement them in Danubian countries.

More specifically, it seems necessary to:

e introduce taxes on imported vehicles that are
not energy efficient;

o set up framework agreements with ransporta-
tion companies (passengers and goods) for the
improvement of their fleets and their operation
(monogemenr, maintenance, choice of equip-
ment, training of drivers and management staff).

The Fund for Energy Efficiency will be used on o

DANUBE: FOR WHOM AND FOR
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similar basis as in industry. However, we must
recognize that the only longterm solution for the
fransponation sector lies in the development of
clean, lowconsumption modes of fransportation
for both goods [tains) and passengers [public
vehicles)

4

NUCLEAR ENERGY IN EASTERN
. AND CENTRAL EUROPEAN
COUNTRIES

Since 1989, alarming information has been cir-
culating about the stote of the nucleor reactors
VVER [pressurized waler) and RBMK (Chernobyl's
typel. The experts follow one another in the
eostern nuclear power plants and their report is
always the same: the situation must be taken
seriously. According o some of them, 33 reactors
should be closed: 15 RBMK {11 in Russia, 2 in
Lithuania, 2 in the Ukraine); 10 WER 440/230
(4 in Bulgoria, 4 in Russio, 2 in Czechoslovakia):
B VVER 440/213, mote recent but dangerous
(6 in Czechoslovakia, 2 in Hungary).

Orher experts deny the emergency ond proposs
o thresphose progiamme: first closing the most
dongerous ones within 2 1o 3 yeors; repairing

°  Table 3.4 - Nuclear power plants in Danubian countries

Country l Type Nuclear plant/ReoctorPower (MW) Exploitofion starfing —l
Bulgaria ¥230 Kozkoduy 1-4 440 1974/75/80/82
V-1000 Kozoduy 56 1000 1988/91
Hungary V213 Paks 1 440 1982
Paks 2 450 1984
Poks 3-4 460 1986/87
ex-Czechoslovakia V230 Bohunice 1-2 430 1978/80
V213 Bohunice 3-4 430 1984/85
V213 Dukovony 1-4 440 1985/86/86,/87
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some of them to be operafive within less than 5 °

years; bringing the most recent reactors up fo
western sofety standards. The cest of such a pro-
gramme is enormous: more thon 10 billion dok-
lors according to the most optimistic experts.

Three Danubian countries have developed
activity in the domain of nuclear energy: ex-
Czechoslovakia, Hungary ond Bulgaria. In those
three countries, the reactors are of the WER type,
pressurized waler, of Soviet technology. (Table
3.4).

Alerted by the Bulgarion authorities about the
situation of the nuclear power plant of Kozloduy,
Equipe Cousteau organized a scientific appraisal
mission to analyze its safety. The group of experts
included Raymond Sené, from the Groupement
des Scientifiques pour I'Information sur fe
Nucléaire (France), and Robert Pollard, from the
Union of Concerned Scientists (United States).

The Kozloduy plant, located 200 km northeost
of Sofia on the Danube, contains six Sovietmade
WER pressurized-water reactors. Two of them,
with a power of 1,000 MW, are recently built
The four other 440-MW reaclors, which were
designed at the end of the 1960%, no longer
meet current safely standards.

The experts' report draws up a long list of
design flows in both the reactors and the salety
systems: the steel of the reactor vessels is deterior
rating, the reactor containment is just a steel
dome, the elecrric wiring is poorly protected and
the backup circuits are poorly or not at all isolok
ed from the main circuit. If the pipes should
break, the waler injection systems would be in-
sufficient or not work at oll. There is no backup
control room for units 1 and 2, and the backup
control room for units 3 and 4 is not well isolated
from the main room, etc. In addition, the plant as
a whole is dilapidated and it is difficult 1o obtain
spare parts. Several Bulgarian reports emphasize
the deplorable psychological state of the
pefsonnel.

Robert Pollard and Raymond Sené consider that
the “repairs would not remove the possibility of
on accident including the discharge of radioac-
tive substances a! least as serious as that of

Chemobyl."

THE ' DANUBIAN COUNTRIES

On March 1, 1992, a helicopter chartered by
Equipe Cousteau, with an onboard measure-
ment device developed by the French Atomic
Energy Commission, flew over the areas surround-
ing the plant to search for any radicactive
contamination of the environment. Two contomi-
nated areas were detected. The pollution is said
to come from leaks in the reactors’ primary circuit.

Experts from the IAEA {Internotional Atomic
Energy Agency) and the WANO (World
Association of Nuclear Operators) hove estimat
ed the repairs at 6 billion French froncs.

In accordance with the experts’ opinion, and os”

early as April 1992, Equipe Cousteau has been
fiemly insisting on the urgent need for the intern-
afional communily to assist Bulgaria in bringing
the two 1,000 MW WVER reactors recently token
out of production up to current salfety standards
and in shutting down the four oldest reactors. The
Russian companies in charge of their operation
are leaving Kozloduy litle by litle, the Bulgarian
authorifies not being able to pay them in dollars.
Without any speciol assistance, the Bulgarians
have managed fo get along on their own but on
September 22, 1992, the electrical equipment
which controls these two reaclors caught fire. The
repairs will take months. In the meantime, elec-
tricity shortages will be suffered throughout the
country. It has even been proposed 1o restart units
1 and 2 which had been “definitively” closed
down for more than one yeoar.

The studies we carried out on energy in Central
and Eastern Europe demonstrate that in pursuing
o different energy policy based on energy effi-
ciency and use of renewable energies, these
countries can do without nuclear energy

There is no question of asserting that all Soviet
nuclear power plants must be closed down, but
the Central and Eastern European countries hove
to be convinced that the most dangerous nucleor
reactors must be closed down permanently and
rapidly. Closing some nuclear plants and improv-
ing the safety in other plants can only be made
possible through the development of a new alter-
native energy policy and intemational financial
support.
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Money not yet invested in obsolete and danger-
ous reactors should be available by now for pro-
duclive invesiments which could be of great help
to the country.

The situation of the nuclear powsr plant of
Kozloduy is typical. The blackmail which consiss
of playing with the safety of Bulgarian cilizens
first, and then that of ather Europeans, in ex:
change for providing them with energy, is unac-
ceplable.

Maior energy sovings ore f=asible in Bulgaria,
in other Danubion couriries, and of course, in
Lithuainia, Russia and te Ukraine.

Even in highly industriclized and politically
stable countries, the use of nucleor energy is
very problematic and has in most countries been
considerably limited, if not cancelled. In Eostern
Eurape, nucleor energy is dangerous, oo expen-
sive and moreover unnecessary. Profection of
citizens all over Europe from o nuclear accident
risk must be declt with by the international
communily without any consideration of profit.

5
HYDROELECTRICITY AND OTHER
RENEWABLE ENERGY SOURCES

5. l
HYDROELECTRICITY AND SMALL
HYDROELECTRIC POWER PLANTS

lorga hycroslectricily (pawer of more than 10
MW represents an impariant potential resource
in the Danube countries, bul it intensive exploita-
tion entails very serious consequences for the
environment. This is the cose particularly when
dams located in the Danube plain regions - or the
plain regions of the largest tributaries - are
concemed. The Gabcikove dam, in Slevakia, is
o perfect example, (See Toble 3. 5.

Converssly, small hydrosleciric pawer plants
ipower of lsss thon 10 MW do not represent a
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mojor choflenge for the Donube countries. Thay
might nevertheless contiibute 1o diversification of
production sources and the use of derived
renewable energy sources. The impact of small
hydroslectric power plonts (SHPPs) on the envirom
menl, though not negligible, can be controlled
more eosily.

Overoll, economically operable hysraulic potes:
tial represents 196 TWh, ie 16.9 Mioe [1 TWh
= 0.086 Mice| for all the six Danube counfries
tesearched {Austria, ex-Czechoslovakia,
Hungory, exYugoslavio, Romanio and Bulgarial.
This potential is grester or smaller depending on
the particular country (Table 3.5). In Austia or the
former Yugoslovia, hydroelectricity could heoret
ically cover 100% of electricity consumption
while in Czechoslovokia it could only toke o 6%
shore, the figures for the aiher countries torlling
between 12% and 54%. .

Only 40.5% of tis 1ol hydroelectric potential
is currently being exploited [79.4 Twh.

Of this 1otal potential, the economically oper
oble powential for SHPPs tepresents around 7%,
equalling 13.4 TWh, This represents an gverage
of 3% to 5% of current electricity consumplion in
the counries in question. Actual production of
SHPPs. [1991) is 3.7 TWh, equalling less than
1% on average of cansymption, except for
Austiic where its share is 4 5%,

The vost survey which wos catried out in the
contex! of the Cousteau Donube progromme
=snobles an appraisal o be made of the siuation
where SHPPs are corcerned, in sach of the
Donube countries. The main points of the study

ole datailed below. Annie Rousseou and lucien
Monilion of Ademe (Agence de |'Environnement st
de lo Moiiise de I'Energie], ond consultonts from
eastern counlries were in charge of this compre-
hensive investigation.

o CZECH REPUBIIC o

There is no obvious political driving force
behind the develupment of SHPPs, but thers are
over 700 recertificotion and new construction
opplications under woy, A loil of 250 MW pror
ducing 873 GWh s projecied for 2005, which
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Table 3.5 - Hydroelectric power in the Danube countries (Twh}
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| AUS CZECH SOV

HIN  &YUG ROM  BUL || TOAL

Economically operabls 537 35 73
hydroulic potential

Econamically operoble >4 166 12
SHPP potential

Elactricity consumpfion 435 567 203
19900 {1990) (1990
Bechricily production 44 652 214

(1990)  (1990] (1990}

% consumplion >100 6. 249
Totol hydroelectricity 30.5 1.4 22
production (1991)

% consumpfion 70 24 7.5

% consumplion >0.2 3 4
Smoll hydroelectricity 2 0476 025
produdtion [1991)

% consumption 4.5 08 08

37 707 74 48.6 340

{1991) {1988) {1990 (1990}

274 784 64 442 345
11901} (1988} - {1990 {1990)

46 718 40 15.3 196

12 >100 54 314
0.178 24 16.5 46 794

04 34 222 9.5

0.632 ? 4 >2.5 134
0.00 2 54 >5.1
0015 ? 0.4 062 37
004 2 05 1.3

will bring the exploifed proporfion of the econc
micolly operoble potential fom 27% in 1992 up
to 81% in 2005 [representing 2.4% of 199]
elecrricity consumption).

There is no specific legislafion on SHPPs.

lorgescale hydroslectricity should experience
moderate development, rising from 1.4 TWh o 2
TwWh in 2000, equalling opproximately 60% of
fhe total potential.

o REPUBLIC OF SIOVAKIA o

There is a real political driving force behind the
development of SHPPs, particularly in the sensitive
zones or zones where there is an electricily defi-
cit. Four hundred potential sites have been listed
and it is projected that 70 MW be installed by
2005, which should produce 382 GWh. The

exploited proportion of potential would rise from
21.5% in 1992 10 53.7% in 2005 (i.e. 2.2% of
1991 consumption).

There is no specific legislation on SHPPs, but
project impac! studies are required. The Republic
of Slovokia alse displays development torgets for
large-scale hydroelectricity, the praduciion of
which should almost trigle by 2015 {from 2.2 10
5.8 TWh). The Gabcikovo dom (2.2 TWh), the
numerous and serious environmental conse-
quences of which are now well known, is an
essentfial component of this growth. 80% of the
economically operable potential would then be
achieved.

o HUNGARY o

Polifical drive measures up to the production
potential of SHPPs in this country, i.e. very slight.
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For the 70 potential sites that have been identi-
fied, there are no real projects beyond SHPPs cur-
rentty being built. 50% of the SHPP potential was
already being exploited as of 1991 and this
reprasents only 0.04% of electricity consumption.
There is no specific legislation on SHPPs, byt
impact studies are required ond have to deter-
ine a restricted flow and to guorantee suitable
finsertion info the londscape. The only large-scale
" dam project, Nagymoros, has been abandoned.

o FORMER YUGOSIAVIA @

No data because of the war raging in this
country. Hydroelecrricity, however, is abundont in
this country and is widely exploited.

o ROMANIA o

Political drive is mixed where SHPPs are concern-
ed because their development is one of the
major recurring questions of energy policy in the
country, though no projects have been clearly
scheduled. Only 10% (0.4 TWh] of the economi-
cally operable potential for SHPPs (4 TWh) has
been installed 1o date, and more than 100 poten-
tial sites have been lisied.

There is no specific legislalion on SHPPs, but
impact studies are obligotory. Romonia has great
ambitions where large-scale hydioelectric plants
are concerned, since exploitation of 100% of the

economically operable potential is planned by
2005

e BULGARIA o

The SHPP development policy has been clearly
announced, particularly in order to supply the
zones in the north of the country which are defi-
cient, and manifests itsell in the form of numerous
economic feosibility studies. The list of potentiol
sites nevertheless seems rather overestimated and
should be reevoluated taking economic criteria
info occount in o more salisfaclory manner. By the

WHOM AND FOR

WHAT?

year 2000 horizon, 87% of the economically
operable potential should be installed (2.2 TWh
by comparison with 25% today [0.6 TWh)

There is no specific legislation on SHPPs, but
regulations are ruled on by the Energy Council.
Impact studies have to be carried out.

largerscale hydroelectricity is also to be devel
oped, with production rising fom 4.6 TWh in
1991 1o 145 TWh in 2005. 92% of the econc-
mically operable polential would then be installed
and would carry out production equivalent to
29% of currert electricity consumption. However,
the dams on the Danube o Nikopol and Silisto
are among these projects. Building of these is
highly improbable and in any cose could not be
recommended.

It seems that the countries in which SHPPs
represent an interesting potential (Slovakia,
Romania, Bulgaria) have o very marked will to
develop them and numerous projects are under
study. From this point of view, cooperation and
possible aid from Western countries really only
comprise @ festure accomponying @ wefl-known
and self-sufficient development policy.

It is also noriceable that no specific legislation
exists in these countries and that impact studies
are rarely mondatory. Sefting up of o legislative
fromework which stipulates electrical production
re-sale conditions and the specification of conse-
quence studies prior fo installation of the SHPPs
must be a mandatory step on the rood to SHPP
development in these countries.

These counries have undeniable hydraufic
skills. Nevertheless, the large stote componies
which hod the moncpoly on SHPPs are being
dismantled or have ceased involvement in this
sector of activity. Skills are thus now dispersed
among craftsmen in workshops which are too
small and not very profitable, if at of.

The future of SHPPs in Eastern countries clearly
lies in the private sector, but some time will be
required so that the latter can odopt structural
and organizational systems capable of aflowing
it to develop.

ENERGY

5.2
‘ EVALUATION OF THE
ECONOMICALLY OPERABLE POTENTIAL
OF RENEWABLE ENERGIES

The role that renewable energies could play in
the Danube regional energy balance is not a v
ial issue. Reliable information is availoble on the
different technologies and their economic costs.
But, os the commerciol development of these
renewable energies is generally very weak, the
arguments for postponing their real possible
development are frequently confused with short
term market type considerotions.

To overcome that difficulty it has been proposed
to undertoke a comprehensive analysis, region by
region, of the actually accessible renewable ener-
gies over a given fime period. This estimate could
then be divided into “proven renewable reserves”
and “renewable energy resources” using the
some methodology used to derive “proven fossil
energy reserves” from "energy resources” on the
bosis of quantitative information on physical
potential, taking into account technical and eco-
nomical occessibility.

= Table 3.6 - Renewable energy resources in the Danube countries (ktoe)

IN THE

Apart from the unique character of renewable
reserves, going from “resources” to “reserves” in
renewable energy raises specific problems: first
these resources fluctuate with time; and second,
they ore distibuted and dispersed in spoce and
not readily storable or ransportoble. In oddifion
to physical and economic considerations, it is
necessary o take into account the presence of
populations or acfivities neor enough 1o be able
to benefit from these distibuted and somewhat
volatile energies.

Five fields have been considered in this study:

o Small hydraulic power.

o Solarwoterenergy healing.
o Energy from wood.

o Energy from urban waste.
o Energy from rural waste.

Wind energy and solar electricity have not been
taken into account due to the lack of information.

The valves of the following toble illusrate that
renewable energy sources as a whole constitule
a great potential. They could represent close 1o
11% of consumption of primary energy for all the
Donube countries combined. Some countries such
as the former Yugoslovia or Romania are parficu-
larly fortunate since these sources represent a
potential of 15 to 17% of toral primary energy
consumption (Table 3.6).

DANUBIAN COUNTRIES

Country Pot. SHPP SolarThem. Wood Rurolwasle Ubonwoste  Tolol % of primary
<10 MW ’ energy
consumption__J
Austria 344 20 880 670 150 2064 %
ex-Czechoslovakia 246 40 1000 1905 220 3410 4.6%
Hungary 3 30 1050 2415 85 3583 %
ex-Yugoslavia - 610 4100 2840 120 7670 17%
Romonia 344 550 2500 7580 160 1134 15%
Bulgaria 215 240 1600 2425 Q0 4570 12%

Total Danubion countries 1152 1490 11130

17 835 825

32430 7% ]
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The maijor resources rest in the exploitation for
energy of rural waste or of wood originating from
forest operations. For all the Danube countries
combined, these wo types of energy. represent
close 1o 90% of all reserves (Figure 3 1),

Exploitation of some of these renewoble shergy
sources moy provide odditional edvantages in
addition to energy produciion:

o The use of wood waste originating from forest
operation or wood industries comprises an
additional financial resource.

Exploitation for energy of rural and urban
waste contributes to solving environmental
problems. This applies for example to those
ossocioled with contomination of groundwater
resources by agricultural liquid manure or with
processing and elimination of domesfic waste
the volume of which will increase olongside
the standard of living.

The technology implemented is well known and
can be relied upon in Western European coun-
fries. Its development in the east conslitutes on
opportunity for the private sector,

The four technologies considered are well
known throughout Europe:

o Solor heoters are used widely in countries like
Greece, Cyprus ond Turkey; they ore technical-
ly-and economically mature.

Figure 3.1 - Relotive imporiance of the different renewable energy sources
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WHAT?

o District heating or elecrricity production from
urbon waste, and gas production from com
posting are common technologies in Western
European countries,

e Modern and efficient use of wood flogs, bri-
quets, pellets or wood gas) in boilers, steam
generators (efficiency up to 70%) or gas tur-
bines for domestic, industrial or energy-supply
purposes has been fully demonstrated in
Northern European countries, in Austria and in
France.

o Transformation of wral waste {burning or bio-
gas) has been technically demonstrated; now
that large installations are competitive, improve-
ments ore necessary fo achieve the same goal
for small remote biogas production plants right
on the farm.

All these technologies can be implemented in
the industrial framework of each of these coun
Iries since they are mainly classicol mechanical
indushries.

Development of the exploitation of these renew-
able energy sources conslitules a service ren-
dered to the couniries involved, os they enable
significant savings in energy imports, consiruction
or recertification of hydroelectric plants to be car-
ried out. It is because of this that such devel-
opment merits the support of public authorifies.

the Danube countries combined
The major Srno"-scck;Hydro
resources rest in the Urban Waste 4 )
exploitation for 5% Soh:vm:fs?crmg

energy of rural
waste or of wood
originating from
orest rations.
For all the Danube
countries combined,
these two types of
ene| represent
doseto 50% of ol 2%
reserves.

Rural Wasle

Forest Wood
34%
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Experience has shown that incentives were
required in order for these energy sources o gain
a foothold in the energy market and become on
ofroctive proposition for users. The following
measures are required:

o The creation of o legislative framework
enabling these new energy sources fo be inte-
grated.

o Assistonce for the skartup of new fechnology by
means of public investment. Public authorities
[schools, hospilals, lown councils, eic.] could thus
use these new energy sourcas and cregle on inf-
fiol market for the companies developing them.

Development of renewcble energy sources is
one of the components of o madern energy poli-
¢y, as well as the improvement of energy effi-
ciency. It must therefare form on infegrol part of
in the field of competence of the authority (which
in some cases has yet fo be created) which is
responsible for promoting new policy.

6
MEETING OF CONCERNED
CITIZENS FOR AN ENERGY-
EFFICIENT AND ENVIRONMENT-
RESPECTFUL SOCIETY

Following the different sdies led by Equipe
Coustecu and its partners in the domain of ener-
gy and nuclear safety, it hos been decided 1o
infensify our actien in this domain in Bulgoria.
These studies hove bsen presented 1o the highest
authorities in Bulgario, discussed in the differant
committees and odministations in chorge of the
production and the distribution of anergy.

Equipe Cousteau ond the Ecoglasnos! move:
ment in accordance with and under the high
potronage of the Prime Minister, have orgonized
a conference on the theme of energy efficiency
ond envirenmental protection.

This meeting gathered most of the ministers of the
Bulgarian Govemnment, parlioment members, savi

THE

DANUBIAN

ronmental organizations, energy experts, trade
unions, academics, members of the administration
and international institutions. More than 150
concerned citizens tock part in the conference.

6. ‘
FINAL DOCUMENTS OF THE MEETING

Debates were lively and fruifful, ond os a result,
it hos been possible 1o identify new and original
orientations towards o modern energy policy,

Although its grass domestic product [per capiio)
stonds of under hall that in Western European
countries such as Germany, lialy or Fronce,
Bulgaria's energy consumption is in the same
range or slightly superior: 4.1 loe per capita.
Energy intensity, the rotio of primary energy
Consumplion Io gross domestic product, is double
that in Western countries. Final consumption of
electricity per GDP unit is also double thot in
Western countries. Electricity consumption is high
in industry (60%) and in housing (heating,
cooking, hot waler).

This obnormally high energy consumption arises
from post energy policies exclusively centerad on
preduction growth and resulting in:

» energywasting focllifies,

» obsolete industrial processes,

* a misguided utilization of electricity in housing,
o subsidized energy prices.

This leads to:

¢ non-satisfaction of the basic needs of
Bulgarians,

o exceedingly costly investments in new means of
production or the importation of energy,

o serious enviconmeriiol damoge: air and waler
pollution due to mining opsrations, oil refin-
eries, power plants,

e serious danger fo the population of nuclear
accident,

o the lack of democratic processes in energy
policy.

Starting from this situation, one can define the
aims of @ new energy policy:

COUNTRIES
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o that Bulgaria cotch up with Europeon countries
as soon as possible in the area of energy effi
ciency,

o that consumption and supply of energy should
be better balanced,

o that energy efficiency be a priority,

o that a foir place be alloted to renewable ener-
gies: solor, biomass, wind power. The energy
potential of renewable resources amounts to
12% of primary energy consumption,

o that fossil fuels such as coal or oil should be
used in o rational and limited way,

e that natural gas sources be explored and
brought into production.

The importance ond potential of an appropriate
energy policy integrating an energy-efficient
approach has been quite clearly demonstated
by describing the achievements in three countries:
France, Portugal, Tunisia. It was of special interest
to note similarities between the situation in
Bulgaria ond in Portugal. The evolution of this last
country could be instructive with regards 1o the
Bulgarian energy policy.

The evidence presented, in addition to the more
general international experience also reported,
show that:

o on energyefficient policy is absolutely neces-
sary 1o the quality of development and environ-
ment,

o it must be clearly defined as a government pri-
ority and be steadlostly supported by the
government and parliament,

e it must be accompanied by decisions concern-
ing the true cost of energy ond by an adequa-
te set of laws and rules,

o it must benefit from public outiays, considering
the importance of economic advantages for
the nation,

o above dll, on ogency in charge of this energy
efficient policy should be esloblished, not 1o
toke action by isell, but o ceoke the conditions
fovoroble o implementation by consumers, focil
iofe generolizafion and promore this new way
of conceiving the rational utilizofion of energy in
the service of sustainable development,

The relevance of this opproach and its crucial
necessity in Cental and Eastern European coun-
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tries has been highlighted by contributions
concerning Romania, already endowed with an
energy-efficiency agency, and Poland, that has
as yet been unoble to make the necessary instit
tional decisions in spite of the efforts and the
acfions undertaken by o number of teams,

During the conference, speeches by participants
repeatedly demonstrated what @ markable
scientific and technological potential exists in
Bulgaria.

In the pasl, as in the current period, many
people have worked fowords an energyefficient
policy, as an allemative 1o the policy followed up
to now which enly led 1o increasing the means of
production.

Confributions by the EcoEnergefico group have
been very important: they helped in defining
more pracisely what o Bulgorion agency for ener-
gy efficiency should be.

Converging efforts resulted in o first decision, a
genuine symbol of the success of this conference:
the government stated that it was most interested
in the energyefficient policy ond announced the
creation of o Bulgarion Agency for Energy
Efficiency, in chorge of implementing this policy:
Parlioment has olso created on energy commitres
that strongly supporis the energy-efficient policy
and the creafion of this Agency.

The Agency must now be as dynamic as pos-
sible to mobilize acfive parners and agents in the
economy and the citizens. It must be endowed
with humon resources and financial means
enabling it to deal with all its tasks, ond ensuring
its development.

An essential asset linked 1o the creation of the
Agency and its development will be the display
of effective and well-organized international
cooperation.

The Agence de I'Environnement et de lo
Mailrise de |'Energie (Ademel, he French agency
for environment ond energy management, with o
pas! reccrd of support for Bulgorian efforts, was
well 1o the fore during the seminor ond commitied
itself through o messoge from jis President to
continuing cooperation. Other similar bodies in
the European network are fo join this venture. The

ENERGY IN

United Nations programme, Energy Efficiency
2000, will support initiatives and encourage
exchanges. The Commission of European
Communities, which has already demonstrated its
commitment with the PHARE programme, will
undertoke to continue its cooperation in the field
of energy efficiency. The European Bank for
Reconstruction and Development is also ready to
take steps in this respect.

The Bulgarian Agency for Energy Efficiency must
act quickly by setting up a plan, defining priori-
fies, suggesting projects, raising funds...

Rational and efficient use of energy is an essen-
tiol component of a modern energy policy
preporing for the 2 1st century.

Contributions by several participants empho-
sized thot the government must develop a new
energy policy integrating longterm considerations
and that institufional structures must be reorgan-
ized in order 1o corry out this policy.

Such a dynamic policy con only be implement-
ed through a reinforcement of democracy and by
bringing together all the actors in the palitical and
social spheres: Parlioment, NGO's, trade unions.
Democrccy, in the area of energy as in many
other fields, requires ransparency of decisions
and information, clear distibution of responsibili-
lies, democratic supervision, systematic funding
and implementation of second expert assess-
ments.

Democratic practices such as these can best
ensure the circulation of ideas, and cooperation
within and between nations. It will open the way to
an energy-efficient, environmentrespeciful society,
furthering individual and collective adviancement.

The development of democracy in Bulgaria
depends very strongly on the success of an

energyefficiency policy

6.2
EXTRACTS FROM THE PRESENTATIONS

The preseniations of the participants will be
gathered in a document to be published in
1993. We are presenfing two of the most polit
ical presentations of these meetings: those of
M. Filip Dimitrov, the Bulgarian Prime Minister,

TH
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ond of Mr. Dimitar Korudjiev, Honorary Chairman
of the Ecoglasnost movement.

o INAUGURATION SPEECH OF MR. FiLIP
DIMITROV, PRIME MINISTER OF THE
REPUBLIC OF BULGARIA e

«... | would not repeat what we all understand,
that for Bulgaria as for the majority of the coun-
tries of the former communist camp in which the
principles of the absurd, chaos and wasteful
were the basic principles of the economy. It is
extremely necessory o lake sfeps lo raise the effi-
ciency of power generation and the Cabinet is
ready Io lake such sleps but we are aware of the
fact that the results will not be tangible without a
broad support in the country and outside it.

Parallel with this, however, | hope that discus-
sing matters of principle and the problems of the
longrterm strategy, you all will have the opportuni-
ly 1o reckon with the situation Bulgaria is in.

This real situation is connecled with o mullitude
of problems, with serious difficulties on the thresh-
old of the coming winter, with the practical
impossibility for this country to shrug off oll exist
ing traps set in the overall development of
Bulgarian power generation relating, of course, fo
the way the Bulgarian power generation is struc-
tured, the woy in which the nuclear power station
ond other slations has been built and functioning
ond, cerfainly, relating to the whole political com-
plexity of the situation in which this country’s first
democratic government is fighting the natural
attempts during the period of such a huge transfor-
mation of sociely 1o reverse the process.

All these are redlities and | am convinced that
you will take them into consideration not just as
an element of your assessment of the situation
and of the necessary future activities, but also as
a message which | expect all of you o take to
your countries so that needs and difficulties
Bulgaria is faced with now may be cleor 1o the
people around you, to the institutions connected
with you, to the stotes and our guests.

Consequently, without disturbing you with this, |
cannot but think about this conference also as a
scientific and theoretical forum and as a means
of having direct impressions of what | may call
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persanal expetience an your part, which, | hope,
will molivale you as supporters of the couse we
hove been fighting for,

Therefore, | would like o wish you successful
work ond practical results from your discussion
and, certainly, success in the defense of the
Bulgarian cause in the sphere of the resolution of
this country's ecological problems...»

o INAUGURATION SPEECH OF
Mr. DIMITAR KORUDJIEV, HONORARY
CHAIRMAN OF THE ECOGLASNOST

MOVEMENT o

«.. My work as recent Chairman and now as
Honorary Chairman of the mojor Bulgarien ecolo-
gicol movement Ecoglasnost has brought me in o
ditec! contact with the prablem of the so<called
madern sociely progress. Who is in favor of
progress®

Our activists, who organized rollies both at the
Kozloduy power plant demanding its closing
down or the employees ot the plant wanting it to
operate. It was not difficult to find out that the
nuclear holocaust kears of the recent past and
those of an ecological disaster today make many
peaple reconsider that notion.

The time is long past of the blind faith in science
and technology. This process started with the
dropping of the A-bomb over Hiroshimo and
Einstein’s words: 'l am the greatest criminal in
human history.” Gradually, we have realized that
our progress has been a selfhating necrophilia.
The respect for the artificial, for what causes
death or which is itself dead, generolly specking
for the machines. In the early 80s, our doubts
tumed into something very bad, into o renuncio-
tion of our wish 1o live. The control of nuclear
missile systems wos given in the hands of rabots.
The cult for the dead made s powedsss

Actually, what is the difference between o
nuclear wor and a breckdown ot a nuclear
power station? Today the problem with the
Kozloduy plant in Bulgaria shows that death is
above oll o capacity lo view a problem fom a
different angle. The reasons behind this paralysis
of conscience, irrationality and prejudice defer-
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mined by it. Currently prejudices are fully mater
olistic ond the notion progress is among them.
People who used o hove faith in material prog-
réss only could not realize how their convictions
are sometimes harmful and conservative.

This is one of the most significont LHurns of the
lost two decades. The increasing technical per
fection, the rising productivity ore no longer an
indication of progress. They cannot be such a
meosure if life is threotened. Humanity is graduot
ly getting convinced that there is just one sofe
and eternol measure for the good and evil and it
is the profection of life.

I said a measure for the good ond the evil, and
not akready for progress, because this word does
not mean good only. Our struggle with the
nuclear plant ot Kezioduy is a struggle with an
obsurd conscience ond the threat of o demise is
not kightening o it. What is actually frightening is
the thought that we con abandon nuclear power
generation and go back.

Going back is a spell invented by moterialistic
philosophers and means an act which renders
senseless the existence of people in their view.
This is a conscience which does not assume thot
life was given to be lived. Or even less thot calm
ond happiness should be sought in it. This is a
conscience which has assumed once and for oll
thot life is o chanceful oppornity that we hove o
use fo siride forwerd. It is not impartant if we ore
in a state of stress, of depression, if we dreom
nightmares, The most important thing is not fo
wash our dishes ourselves but to make machines
do it ond to make our life cozier with nuclear
atomic piles. The: importont thing is to live not for
ourselves but for the sake of progress.

Here in Bulgorio and in oll Eostem Europe the
pecple know very well this way of thinking due to
another of its versions. The red dictatorship Iried
to make us befieve thot it would be better if we
all die in a nucleor war than if communism disap-
pears.

The Bulgarion nuclear lobby does not make
secret plans | suppose. It wanis 1o get much
money. It is by for not accidental that the leaders
of our power generation did nothing fo develop
aliemalive power genertion and energy saving.

Thot is why the establishment of the national
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Energy Efficiency Agency is a greot achievement
which should be supported. | am convinced thot
this is the beginning of a new road for Bulgaria
if, of course, our democratically elected
Government remains in office. In general, when
receiving money from the West, the Bulgarion
nuclear lobby is, I repeat, a symplomatic loon
process of linking interests which will pose the
most serious problem in the coming decade.»

6.3
COMMENTS

The Prime Minister clearly stated that o new
policy for energy should toke into account its
rational utilization. The presence during this
conference of Mr. V. Vassilev, Minister of
Environment, Mr. Karadimov, Minister of National
and Regional Development and of Housing,
Mr. Alexandrov, Minister of Transportation,

TH
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M. Bikov, Minister of Industry, Mr. Kostov,
Minister of Finance, Mr. Stoianov, Minister of
Agriculure, Mrs Constantinova, Minister of
Cultural Affairs, Mr. N. Vassilev, Minister of
Education, Mr. Eskenazy, Deputy Minister,
Counselor to the Prime Minister and of numerous
members of Parliament, including the President
of the new Commitiee for Energy, Mr. Krassimir
Chernev, demonstrates the awareness goined
by members of the Bulgarian government and
their determination to get out of the current
deadend.

National and international institutions sufz;
the n created Bulgarian Agency

g::.; Efﬁci;w:; The Agency must be endowed
with human and financial means enabling it to
run properly. The trying economic situation in
which Bulgaria is plunged must urge the west fo
emphasize ifs assistance in the domain of energy
efficiency.

R E € O M M E

the environment and the well-bei
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Rational energy use, the cornerstone o{;nz:mfegyfora sustainable future, has a positive 1%:

international community, especially

citizens who dwell there. It is the responsibility
Western Europe, 1o share in the ifi

efforts and socrifi

C2s

the Danube countries will bear the brunt, in making the successful ransition to an ena'gy-a#icienl and

It is broadly o:fknowledgede&c thot
the development of energy efficien
is m in which the warcé
con pursue o process of suskinable
development that will respect the
environment ond keep the world fi
for fuure generations 1o live in

The different studies concaming
energy in the Danube countries have
esmbilished the foct of the imporant
energy consumption and the very
high energy intensity which prevails
in Centrol and Eastern Europeon
countries.

For all these countries it is o source
of enormous economic waste {invest-
ments, hard currencies} and of envir
ronmental pollution and hazards.

environment-respectful society.
© Another energy policy

Under these condifions, it is then
necessary fo define o new energy
policy bused on energy efficiency
and the renewoble energies which
ore the primary energy resources in
Eastern and Central Ewiopeon coun-
tries.

- The objective of this new energy
policy is to reach a level of energy
intensity inthese countries close fo
those in the Western European
countries in 2010. Under these
conditions, it is easy 1o see thot
energy consumption will then be
20 10 50% less important than
loday. This inversion of the overoll
lendency 1o consume ever more

energy in order lo meet the require-
ments of the citizens will come
through o change in mentality
rother thon through technological

Udm\d-
- Energyefiiciency policies shauld be

developed in ell Danubicn coun-
ries through:

- Planning of energy supply ond

demand.

- The creation of an expert group

subordinote to the Prime Minister of
eoch state, which will be in
charge of defining and foflowing
up on the energr efficiency policy.

- The creation of institutions ot the

national and the local levels 1o
establish programmes for improv-
ing energy :f?icienq in the various
sectors of activity ond to
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help the oppropriale portners and
economic agenls implement them

s m of regulations o promote

onal use of energy. n panr
cular fot new buildings and elecnic
apglionces

* A appropagie systlem of incentives
‘o shimulote. and. promote energy-
efficiency improvements, initorves,
ong projects, and carespanding
machanisms 1o facllitale finanging
of investments and programmes

- Natonal taining programmes far
energy efficiency for technicigns
and engineers, manogers, archi-
lects, locol ond municipal officials

International cooperation should
also be provided to help the
Danubion countries achieve these
policy objeclives

This asssstance should include:

= Training in energy planning
methods
Creoton of o “Donubion Center
for Energy Planning* in one of the
countries as a cenler for common
laining ond o suppor needed
opplied rezearch and technalogy
innovalians anid adapialian
Instituan and capacitybuilding
progrommes far enargy effciency

M M E N D A

- Naturol gas development, in parti
cular through the laying of the Iran-
Europe pipeline.

- Renewable and decentralized
energy developmenl

® Funding energy-efficiency
policy

- Improving final uilization of energy
frovides a significont opportunity
or financial savings. As a first
step, we recommend the crealion
of @ MNolional Fund for Ener
tificiancy financed by 1% of 1
bills paid by ensrgy consumers on
final enery consumption. This fund
will finance national energy:
sfficiency programmes.

*® Exemplary actions

- Exemplary octions must be caried

out in the following fields:
Domestic, urban ond tertiory light-
ing, using economical solutions
such as compact fluorescent bulbs
which consume five limes less than
incandescent bulbs and last eight
limes longer,

* Household oppliarces, particulary

retrigerators and TVs. It is now pos-
sible 1o obtain models that con-
sume half as much as models cur-

T I O N 5§

rently on the morket in western
countries.

* Hydroelectricty

- The hydroelectric pofential is great
in ‘;nosr of the Danube countries
and these do possess recogrized
hydraulic skills which or:igpmed
hroughout the world. As a resull,
hydroeleciricity is relotively well
odvanced in the Donube countries
and some of the latter {Slovakia,
Rumania, Bulgaria) plan to
develop it very widely in the
coming years,

However, hydraulic constructions
have serious effects both on the
generol equilibrium of flyvial ecosys-
tems ond on the drinking water
resources associated with them
{groundwater tables), effecls which
are not always reversible

This is why:

Exploitation of 100% of the eco-
nomically operoble hydroelectric
potential is not a reasonable
obieclive. Development of hydro-
elecrricity must be limiled and
moderaled

R E C O M

- Instollation of new plants must be
the object of strict and fulf prior
impact studies which toke the eco-
logical, technical and economic
aspects into account along with
the possibility of alternative solu-
tions.

- The building of doms in the plains
regions must be prohibited.

- No new dams must be built on the
Danube. o enplsing e

- New iling the exist
ing d::f mus! be envisoged.
These mus! incorporate modersfion
al their consequences (sedimant
and oufput mancgement in particy-
larf.

Small Hydroeleciric Power Plants
also have the support of govern-
menis in the countries where their
potential is sufficiently greot. They
have consequences which are more
easily controlled os they are smaller
in size and do not for the most part
creale wa'er retention. However,
these consequences must nol be
reglected. The mulliplication of
SHPPs along o walercourse would
create problems identical © those of
o lorge planl.

This is why.we recommend:
- That the legislative framework
which must be put in place to

M E N D A

occompany their development
strictly imposes consideration of the
consequences on rivers both al
conslruction design level and ot
output management level,

- That the re<certification of old
SHPPs or the installation of tyr-
bines on existing constructions
which fulfill other functions fe.g.
water tapping for irrigation) be
favored over the building of new
constructions, even if this leads to
additionel cost. It is broodly
ocknowledged that the develop
ment of energy efficiency is the
only woy in which the wodd can
pursie ¢ process of susloinable
development that will respect the
environmen! and kesp the world
fit for Future generations 1o lve in,

* Renewable energies

- The estimate of the renewable
potential of the Danubian coun-
Irigs, around 12% of primary
energy consumglion, shows thot
interssts al sioke for energy, envi-
renment and develepment are
significant. In this case it is neces-

sary:

- thot the exploitation of renewable
energies be a priofity goal of
energy policies currently in the

T | O N S

process of being redefined in
Danubian counfries )

-fo re o comprehensive eval
uognep:f the potentiat of the main
renewable technologies really
accessible,

- lo set up o generol suvey of the
indusirial copocities which would
be necessary for the technologies,

- o make on analysis of the instit-
tignal end financial framawork
necessary fo develop such poli-
cies.

Answering these questions will
allow these countries to identify
priority actions, to prepare govermn-
ment decisions, fo convince inves-
tors of the intarest of such policies
for locol development, pepulation
welfare and protection of local ond
global emvironiment,

© The end of nudear energy

- The application of this new ener
gy policy is aimed at balancing the
energy assessments from all the
Danubian countries without resor+
ing fo nudlear energy. Giving it up
therefore takes the lead for the
obvious reoson of individual sofety
and above oll because it is not
necessary.
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EVALUATION OF THE POLLUTION
OF THE DANUBE




EVALUATION OF THE POLLUTION

O F T H E

esearch corried out by Equipe Cousteau

and its pariners in evaluating the pollufion

of the Danube followed two moin

directions. The first concerns resources

ossessment which is of critical importoace
for the wise and rational management of
resources. The second concerns the tools for data
analysis and environmental management avail
able for decision-makers.

In order to save time and ko minimize costs, it is
important to select the main parometers which
should be measured, to specify the analytical pro-
cesses and 1o share informotion and data. In
order to fully assess the situation of Danube polls
tion, Equipe Cousteau has set out a programme
of chemical analysis of sediments and mussels
collected all along the river. The datobose thus
conslituted reflects the status of the river's contar
inafion by pesticides, PCBs, il combustion prod-
ucts, industrial chemicals and sewage.

Europe as a whole was exposed to radicactive
fallout as a result of the Chermobyl accident on
Apiil 26, 1986; the Danube and its Kibutaries
cool nuclear plants in Hungary ond Bulgario; the
power indusiry produces radioactive wasle;
undelected random discharges sometimes contain
radioactive waste. For all the above reasons, we
developed an aerial gomma-spectrometry pro-
gramme in order to study natral and man-made
radioactivity along 2,200 km of the Donube's
banks and at and around nine selected nucleor

ond nonnuclear industrial sites.

D AN U B E

Modern environmental management requires the
development of highly productive decisionrmaking
tools. In the cose of the Danube basin, in which
there is a population of neary 76 million people
and where the Danube river passes through ten
nations, siateofheart data analysis and monage-

- ment techniques, including carlographic represen

tafions, must be implemented. The Geogrophical
Information System thus seems to be a tool well
svited to environmental management.

The holistic approach which inspires our
Donube programme tends toward an upstream
opproach which favors analysis of data concemn-
ing humon aclivities generating pollutants rather
than water quality measurement, to evaluale pol-
luion and high-isk zones. The results of this up-
steom approach perfectly complement field ana-
lyses. Through this approach, priority octions,
required in order 1o stop environmental deteriora-
fion, can be identified with a high degree of cer-
tainty and without requiring pollution measure-
ments to be foken everywhere and in all sectors.

This new approach wos presented, discussed
and compared with other techniques during an
infernafional symposium in Budapest. Exchanges
between the parficipants enabled the foundation
of real inlemational cooperation to be laid with
respect to developing tools for environmental
management. A skills network is currently being
formed around the creation of an Environmental
Decision Support System for the Danube river
basin.
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ENVIRONMENTAL RESOURCES ASSESSMENT

CONCENTRATION OF CHEMICAL
POLLUTANTS IN SEDIMENTS AND
MUSSELS ALONG THE DANUBE

1.1
PRESENTATION

As with ofl major rivers, the Denube provides an
effective means of ransporfing waste from human
activities, within its basin, 1o hair limorke reposito-
ry in the sea. This use conflicts broodly with ofher,
more productive funclions of the river os @ source
of drinking and irrigation water [arificial irfigation
or by natutal replenishment of the water wble), as
ihe supporting medium for biotic resources, or as
o recreational esset for the inhobilants of the ripar-
ien countries. At an early shige in the develop
ment of on envirenmental managemsnt plan for
the Donube basin, it will be necassory fo review
e cutrent siotus of pollution of the river in is en
firety ond assess the needs for urgent responsive
of preventive actions as well as the design of o
comprehensive moniloring progromme.

In order to onswer the need for quality, efficien-
¢y ond infernafional cooperation, this study has
been given to the Marine Environmeniol
Laboratory of the International Atomic Energy

WHOM AND

FOR WHATE:?

Agency {MEL} in Monaco directed by
Dr. lawrence Mee and the Institute for Water
Pollution Ceniral of VITUKI, in Budapest, directed
by Dr. Peter Lilerathy.

Scientific supervision was ensured by Pr. Jean
Marie Mortin, head researcher in CNRS, head of
fhe Marine Biogeochemistry Loboratory of the
Ecole Nowmole Supgrieure in Paris,

The Department of Marine Geology and
Sedimentology (Institute of Geology and
Geophysics of Romanio, Bucharest], directed by
Or. Panin, is in chorge of the completion ond pre-
cision of the measwes done betwsen the Iron
Gate and the Black Sea, this area happening to
be the most polluted of all.

It is recognized that o single set of measure-
ments of water quality would yield dota reflecting
o momenlory sitwation in the river and might be
unrepresenialive of the averoge conditions. It
would odd litle to the efforts being made in this
diraction by institutions responsible for implement-
ing the Bucharest Decloration or by the excellent
studies of independent organizations such as the
International Center for Water Studies of the
Netherlands. On the other hond, itis also recogn-
ized thot the list of porameters currently being
measured for the Bucharest Declaration is an
extremely limited one and may not cover many of
the chemical contaminants likely to pollute the
Danube. For this reason, it was decided 1o follow
an entirely different sralegy ond focus upon mear

EVALUATION OF THE

surements of contaminants in sediments and senti-

nel organisms along the entire length of the river.

Providing the sampling sites are selected carefully

(undistibed sites where these is a net deposition

of fine sediments), sediment concentrations of

morny contaminants reflect the quolity of the over
lying woter infegrated over relotively long periods
of time. Biomonitoring should achieve the same
objective ond reflect the possible passage of
confominants through the food chain. Of course,
sediment or bioka concentrations are not a quanti-
itive measure of water quality but they enable
the detection of spatial trends, pollution “hot
spots” and the comparative imporkance of Individ-
wal pellutonts. As o preliminary investigative fool,
they enable the correct placement of water
quality stations for follow-up measurements of
contaminants in solution or associated with sus-
pended solids. They also permit the detection of

*chemical time bombs” - sites where pollutants

grodually build up in sediments until critical

concenirations are atkined.

The study focused on a brood range of contomi-
nants - over 100 parameters in total. Even these
represent o relatively small fraction of the tofal of
potentially harmiul substonces which moy be
inroduced 1o the waters of the Donube, mostly
through industrial, municipal and agriculiural
effluents. The parameters selected for study foll
into the following general closses:
= Chlorinoted hydrocarbons: persistent pesticides

ond their residues and PCBs from industricl
oand municipal sources.

o Petrdleum hydrocarbons: from the spillage or
intentional discharge of ol or il products.

o Polycydlic aromotic hydrocarbons, PAHSs: prin-
cipally combustion products of fossil fuels and
as components in oil.

o Organophosphorous compounds: mostly pestr-
cides end some industrial compounds.

o Troce mefols: including heovy metals, mostly
from industriol or municipal sources,

o Sewnge pollution indicators: fecal sterols char-
acteristic of domestic sewage.

The presentation of primary results does not
pretend to make a full scienfific analysis of the
dota set obtained, rather it selects some of the

POLLUTION OF
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parameters as “model compounds” in order o
describe the current status of contamination in the
Danube and provides o brief overview of the
initial results of the study. It draws upon a data set
consisting of over len thousond individual measy
rements, A full and fic review of the daia
set will be published jointly by IAEA-MEL
[Monoco] ond VITUKI (Budopest], with support
from Equipe Cousteau, in eordy 1993, The dato
set by Dr. Panin will be published in o separale
report.

1.2
FIELD STUDIES AND ANALYSIS

Equipe Cousleau and the VITUKI experts were
in charge of an onsite sample collection. The
team collected:

o Sediment samples for analysis of organic and
inorganic pollutants.

o Mussel samples for siudying bioconcentration
of chemical pollutents in biological indicotors.

o Benthos samples for analysis of diversily of ben-
thic oganisms which ore o quoliiotive indice-
tor of the siress undergone by an ecosystem
exposed fo pollution,

Sediment ond mussel samples were maintoined
frozen during transport to the laboratories.
Samples were frected occording 1o infernafionally
accepted procedures (e.g. UNEP Reference
Methods for Marine Pollution Studies),

Fifty locations from the source of the Danube 1o
its delta were determined by the scientific coordi-
nators in accordonce with local obsenvglions (See
Figure 4.1).

Three types of sites were selected:

o Bucharest Decloration sites.

o Hotspot areas associated with cities, big
industrial complexes, dams or nuclear power
plants.

o Confluences of main tributaries of the Danube

except in Yugoslavia.

The number of mussel sompling sites is limited fo
10. Some of the samples were selected for o
comparison between the different laborotories.

DANUBE
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Figure 4.1 - Lacotian of the sediment, missels, aid macrazoobedthas sonipling sifés.

WHAT?

industril complexas, dams or nudear power plants;

hot-spot areas associated with cities,
confluence of the main tributaries (except former Yugoslavia).

Three types of sites were selected: Bucharest Dedaration sites;

EVALUATION OF THE

1.3
COMPARATIVE LEVELS
OF CONTAMINANTS

The simplest approach to analyzing the data
from the present study is to compare the levels of
selected confominants in the Danube with those
in other rivers, particularly major European rivers,
and other well studied contominated regions of
the world.

o CHLORINATED HYDROCARBONS o

The range of concentrations from the Danube
compared with those observed in the lower Rhine

POLLUTION OF

Table 4.1 - Comparative contamination levels of chlorinated hydrocarbons in sediments

THE

{the section Howing through the Netherlands) and
some other areos such as the Rhone ond the
region around the Mississippi della (Toble 4.1),
shows that, with the possible exception of lin-
dane, the levels of chlorinaled hydrocarbons are
inferior to those measured in the comparator
rivers. This, at first sight, is somewhat surprising.
For example, the sedimentary rafio of “new” DDT
10 its degradation product DDE (DDT is ofen as
much as 30% of the total of DDT and its degra
dation products), suggests that even this pesti-
cide, banned in most weslern countries, has
been employed until recently in the Eastem Euro-
pean part of the Danube basin, but in quantifies
insufficient to cause sefious confamination of the
river. In the cose of PCBs (carcinogenic industrial
products used principally as transformer fluids),
levels are well below thase found in rivers in the
more industrialized western countries.

DANUEBE

Compound Danube Lower Rhine Other Concantrafion

{range) [range) ng/g {dry wi] fimit for N. Sao

ng/g {drywi] ng/g [drywi} dumping [Neth.)

ng/g (dry wi]
{indane 0033-6.4 uplod 0.02-1741) 20
HCB 0.036-35 12:72 32 (averge) [2) 20
0T <0.01-24 w8 <0.02-224011 2
DDE 003-169 5-17 <0,02-195(1) 100
Diekdnn <0.002-0.26 wpilo2 <0.02:9.5{1 20
Endoslfond <0.002-0.35 wpl? 2
BCR 101 (3) <0.002-4.1 8-30 20
PCB 138 (3) 0021-6.3 14-55 20

PCBos Aroclor 1254 | | 0.22-11.4 <0.02-3730{1}

{1) Gulf of Mexico coast including the Mississippi delia
{2) Rhone Delia )
{3] JUPAC numbers for identifying individual PCB congeners

With the possible exception of lindane, the levels of chlorinated hydrocorbons
are inferior to those measured in some comparative western rivers.
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Table 4.2 - Comparative contamingtion levels
of Petroleum Hydrocarbons and PAHs in sediments
Compound b Other '

EVALUATION OF THE

Table 4.3 - Comparative contamination fev

POLLUTION OF THE DANUBE

els of trace metals'in sediments from'the Danube

Donuba Lower Rhine mlz:’m Conceniration
T ) o Y

sigmo n-alkanes {1 1-40 16-94 {3
ucm 12 4-530 104 [average] M

250- 1100 13!
Phenanthrene 0.004-0.58 1-7.5 0.75 (average) 14} 16
Fluoronthrene 0.006-1.4 0.1-24 1.01 {overnge) 4l KR
Benz{ojonthracene | | <0.001-0.73 0.1-1.0 0.33 [overoge} 41 1.2
Benzo{o)pyrene 0.002-10 uplo 1.3 0.51 (averoge) i 1.6

(1] "sigma nalkanes” refors 10 the sum of nalkanes with carbon numbers from 14 1o 34 This i< @ measure of relatively fresh inputs of ol

{2) LAY refers 1o e rophically

ved complex midure.

This iz @ maane of forms ; .
3 Dr:’a’ﬁgm the mpdbmd Tm‘{f;”’f:'b‘"“ ’:ﬂmffozs [principally degrodad off,
] Dot from the refifvely polled Mersy sstuary [liverpod in he UK

Despite some rather high values in certain hot spofs, the levels of oil and oil residues are infarior to those of chronically

pollutled Western rivers and estuaries,

o PETROLEUM HYDROCARBONS AND
PAH COMPOUNDS o

levels of ofl and ol residues are rother high in
cerfoin hot spofs bul are generolly inferiar 1o
thase of chronicolly polliled rivers and estuaries
(See Table 4.2),

It is inferesting to note that in o case hove e
PAM concenfrations exceeded values which
would, in the cose of the North Sea, constitiie
unaccepiable levels for seo disposal fellowing
dredging.

o HEAVY METALS o

The comporsiors have been selecied in order 1o
lustrate the cose of Europeon rivers with “back:
ground” levels [the river Loire) and the highly pok-
luked Vestre river as well os the lower Rhine. I is
cleor that the Danube sediments spon a wide

range of concenrations which overlaps those of
;ur‘;c;nnlcmimled' and "polluted” rivers (See Table

Of particular concern are the levels of mercury
which, in some hotspot areas are well above the
highest levels observed in the lower Rhine ond, in
one case, exceed the fimits for North Sea dumg-
ing by o foctor of seven. It should be nated thot
consideroble core wos foken fo recheck these
high values by conducling friplicate determino-
tions of the hot spot values. Levels of mos! of the
other metals [copper, leod, zine, chromium and
arsenic] also exceed those registered for the
lower Rhine, but, os will be illustated loter, this
occurs ot welldefined hot spots ossociated with
identifioble sources of pollution. This situation
reflects the preliminary results of Bucharest
Decloration monitoring which tended 1o indicale
elevated concentrations of some roce mefols.
Cleorly this situation warrants further detailed
study ond control and remedial actions.

. lronge) limit for N. Sec dumping
1o/gdy wi (Neth. yg/g ey i (2)
Cotimium 0.35-47 00-52 0.01-08(3) 35
16-19514)
Mercury 0.11-5.55 04-18 08
Coppsr 19-290 65-158 1.6-45(3) 55
: 107 - 580 {4)
Nickel 17-70 38-68 15-56(3) 40
Laod 23-420 81.238 13-813) 100
Dne 73-2000 377 -770 14-279(3) 340
s 1629- 4806 (4 =
Chromium 35-310 79-123 18-125{3) 100 s ing
Amssnic 9-48 16-27 30

{1]  Dota fox the fraction of ssdiments kess than &3 microns.
{2)  For Rohardom harbor ookuiated on the basic
of o “standord ",

[3) The river loire, which is one of the least contaminated

Eu n fivers,

{4} The Vestre river in Belgium, the samples were fom a sadtion 6 km downstream from a zinc fociory

metol concentrations in Donube sediments

| The heavy
the limits for North Sea dumping by o factor of seven.

are very high. In some hot spois the level of mercury can exceed

o SEWAGE CONTAMINATION o

A comparative anolysis is presented for copro-
skanol, o parometer indicotive of sewage contam-
ination. The levels of coprostanol in Danube
sediments are highly variable and oppear to be
related 1o the proximity of major areas of human

Table 4.4 - Comparative sedi

setlement {see next section). From the compa-
rative fable, it con be appreciated thot the
Danube sediments are often heavily polluted with
sewage, some of the highest environmental
concentrations of coprostanol yet recorded.
Measurements of this kind may serve as o useful
tool in future defailed studies of sewoge disper-
sion in the river {See Table 4.4).

iment concentrations of fecal sterols

{cs indieators of sewage pollution] )
Danube sediments are often Compound Danvbe [mnge] Sewoge sidge.  Companaions
heavily polluted with sewage ' vg/g inLM} p/gldywt)  pg/gldywh)
it st g Coprosionol 0 910-7800 9 m
environmental concentrations .15-56 10- {ovesage)
coprosionol yet recorded have 0.1-14(2)
been measured in the Danube 1.0-24(3)
sediments. They are related to
the proximity of major cities. (1) Mersey estuary ot Liverpool, UK. {2} Clyde estuory, Scofland, UK. (3] Lower Rhone [Froncs)
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confaminants.

The Danube sources:
Vienna

Bratislava
Gabcikovo
Budapest

Belgrade

lron Gate

Kozloduy

Arges river (confluent)
Braila

Sulino (delta)

DANUGBE: F OR
i
3 1.4
GEOGRAPHICAL TRENDS

Ore of the goals of the present siudy is fo illus-
frate geographical trends in the selecled model

Some distance references (from the delial:

2,880 km
1,930
1,860
1,820
1,650
1,170
Q60
700
420
175
0

WHAT?

of HEOM (hexane extraciable orgonic moterial -
largely o measure of lipids). This method compen-
sotes for natural voriofions in the system: propor-
fion of lipids in sediments and organisms, minsral
composition and grain size in sediments.

o PESTICIDES o

Figures 4.2 show the results of sediment and bio-
monitoring for tolal DDT. The dala for sediments
span two orders of magritude and is illustrated
on a logorithmic scole for clarity. There is o trend
fowards increasing valves of tofal DDT [over o
tenfald increase along the trend line) from the
source to the mouth of the river, The concentra-
fions of individual sites vary about tenfold from
the wend line showing the presence of o number
of hot spots. The some generol rend is apporent
from the results of biomonitoring. Interestingly,
measurements made in different bivalve species
ot fhe some site produced virtually identical results

In order to study trends in pesticide concentra-
tions and PCBs, the daka can be “normalized” by
expressing it in terms of concentration per gram

when normolized 1o HEOM. For those stations
where bivalves and sediments were collected [not
always in exactly the same location}, there was a

Figure 4.2

The distribution of “total DDTs” in samples from the river Donube
4.2a - Distribution of “total DDTs” in Danube sediments

There is o trend
towards increasing

— Concentration (pg/g HEOM sediment)

values of DDT from
the source to the
mouth of the river, 8 &
ond variations of the 100 =
concentrations ot

individual sites from

the trend line show
the presence of o

number of hot spos.

2800 2500 2200
Distance from the Black Seq {km)

1900 1600 1300 1000 700 400 100
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Biomonitoring shows
the same general
trend of DDT concen-
trations as sediment

analysis.

The good linear corre-
lation between DDT
levels in sediment and
mussels shows the

poliution assessment
for such pesticides.

THE POLLUTION OF THE

figure 4.2

The distribution of “total DDTs” in somples from the river Danube

4.2b - Distribution of “total DDTs” in Danube bivalves
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Figure 4.2
The distribution of “total DDTs” in samples from the river Danube

4.2c - Correlation between “Total DDTs” concentration
in sediments and bivalves

Concentration (ng/g HEOM bivalve}

2000 o]

0 5 10 15 20 25 30 35
Concentration {pg/g HEOM sediment)

40

Yy L3¥vd




eTHE

The net increase of
lindane concentra-
tion down the river
is about 20 fold,
with very large hot
spofs in the section
downstream from
the tron Gate.

The generol irend is
also of increasing
lindane concentra-
tion with distance
down the river, but
there is only a three-
fold increase in
concentration. It
should be noted thot
lindane is much
more soluble that
DOT and is less effi-
ciently concentrated
by bivalve molluses.

DANUBE:

F

Figure 4.3 - Distribution of lindane pesticide in samples from the river

OR WHOM AND FOR WHATE?®

Danube,

4.3a - Distribution of lindane in Danube sediments
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figure 4.3 - Distribution of lindane pesticide in somples from the river

Danube,
4.3b - Distribution of findane in Danube bivalves
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The log-linear plot
reveals the existence

POLLUTION OF THE

Figure 4.3 Distribution of lindane pesticide‘in samples from the river

nube,
4.3¢  Correlation between lindane concentration
in sediments ond bivalves

of a relationship 100
between sediment 1
and bivalve lindane 80 -

concentrations. -
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surprisingly good linear correlation between DDT
levels in the o matrices. This shows the compar-
tibility of the two approaches o pollution assess-
ment for such pesticides.

In the case of lindane, the generol trend is also
of increasing concentrations with distance down
the river, apart from somewhat elevated volues
near the Ausiria/Germany border (see Figures
4.3). The net increase down the river is about 20
fold, with very large hot spots in the section
downstream from the lron Gate. The enfire range
of concentrations covers nearly three orders of
magnitude. The magnitude of this rend is not
reflacted in the bivalves where only o thresfold
increase in concentration was observed.

A logiinear plot reveals the existence of a relo-

fionship between sediment and bivalve concen-
frations. It should be noted that lindane is much
more soluble than DDT and is less efficiently
concenirated by bivalve mollusks. The sedimenta-
ry levels in the lower reaches of the river how-
ever, appear fo reflect sporadic contamination
which may be serious in some places.

o PCBs @

Unlike the pesticides, PCBs expressed os
Asochlor *equivolents™ decresse from the upper o
the lower reaches of the river (Figures 4.4 and
4.5). This reflects the associofion of these contorr
inants with high+echnology industrial activities, The
gredient in sediments from the upper Io lower
teaches of the river is obout one order of magni-
tude along the trend line. Addifionally, there is
clear evidence of hot spots associated with ribule:
ries flowing from the major cities in the region of
the lower Danube. Concentrations of PCBs in
bicta vary comparatively litfe along the length of
the: river with the exception of o noloble hot spot
in the region of Vienno. There is a complete lack
of corelotion between the biota and sediment
concenfrations, suggesting that, in the case of the
PCBs, bivalves are rather poor sentinel organ-
isms. This moy also reflect limited bioconcentra-
fion of PCBs through the food chain. As was men-
tioned earlier, the levels of PCBs are rather low in
all of the samples studied and cannot be consid-
ered to represent o major environmental threat.
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Unlike the pesticides,
PCBs decrease from
the upper fo the lower
" reaches of the river.
This reflects the asso-
ciation of these
contaminants with
high-technology
industriol activifies.

Concentrations of PCBs
in bioto vary compara-
tively little along the
length of the river with
the exception of a
notable hot spot in the
region of Vienna.
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Figure 4.4 - Distribution of arochlor 1254 “equivalents”, PCB; in samples

from the river Danube.
4.4¢ - Distribution of arochlor 1254 “equivalents” in Danube sediments
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Figure 4.4 - Distribution of arechlor 1254 “equivalents”, PCB, in samples
from the river Danube.
4.45b - Distribution of arachlor 1254 “equivalents” in Danube bivalves
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There is a complete
lock of correlation
between the biota
and sediment concen-
trations, suggesting
that, in the case of
the PCBs, bivalves ore
rather poor senfinel
organisms.

All the PCBs congeners
show quite the same
feature, with little
variation along the
length of the river and
high levels associated
with the city of Vienna.
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Figure 4:4 - Distribution of arochlor 1254 “equivalents”, PCB;'in'sampledl
fram the river Danube.

4.4c - Correlation between arochlor 1254 “equivalents” concentration
in sediments and bivalves
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Figure 4.5 - The distribution of individual PCB congeners

in bivalves sampled from the river Danube
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Figure 4.5 - The distribution of individual PCB congeners in bivalves
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e PETROLEUM HYDROCARBONS o

Figure 4.6 illustrates the sediment data for total
dliphatic hydrocarbons (presented os a measure
of rotal oil contamination) and benzola)pyrene
{the PAH described previously). Sediments of the
river are characterized by three reaches with ele-
vated oil concentrations, the upper reach {in
Germany}, the middle “industrial” reach (from the
Austria/Slovakia border to below Budapest} and
the lower reach {from the industrial areas of
Bulgaria and Romania). This patiern must be inter-
preted with some caution. The upper Danube
includes o series of interconnecled artificial lokes
which contribute relatively litle water to the lower
reaches of the river but are natural iraps for oily
waste. The absence of elevated concentrations in
the section of the Danube from km 1100 to km
1450 only reflects the impossibility of sampling
in this region due to the civil war in former
Yugoslavia. In contrast to the petroleum hydrocar-

bon dalo, that for PAHs appear to reflect rather
specific hot spots associated with major centers
of human activity. There is no general frend down
the river, suggesting that the assimilation capocity
of the river has not been generally exceeded in
oreas outside the immediate influence of identr
fied sources.

@ TRACE HEAVY METALS o
Trace metal dota are illustrated by the disriby

tion of chromium and cadmium normalized to
aluminum {Figure 4.7). The levels in the lower holf
of the river are generally about 50% higher than
those in the upper reaches. There are however,
notable hot spols.

Chromium is found in sediments downstream
from Komarmo in Slovakia at Gruio-Rudujervac
{SerbicRomania), ot Ruse in Bulgaria. Cadmiym
is found ot Cob-Szob (SlovakioHungory), in the
Iron Gate reservoir and at Ruse.
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Figure 4.7 - Distribution of normalized Chromium-52 and Cadmium-111
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Figure 4.7 - Distribution of normalized Chromium-52 and Cadmium:111
in Danube sediments
4.7b - Distribution of normalized Cadmium-111 in Danube sediments
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levels of mercury in the lower reaches of the
river are generally two or thresfold higher than
those of the region above km 2000 (Figure 4.8),
There are two extremely contaminoted hot spots
downstream from Komarno in Slovokic and ot the

mouth of the Jiul in Romania. The elevated

concentrafions in the lower recches [concentrar
tions above 0.8 mg/l1), are well cbove those
usually encountered in major Eurcpean rivers, It
would seem likely that they are assecivted with
contamination arising from human activities in the
lower port of the river basin,
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Figure 4.8 - Distribution of total Hg in Danube sediments
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Figure 4.9 - Distribution of Coprostanol in Danube sediments
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e SEWAGE CONTAMINATION o

As would be expscted, there is no generol
geegrophical trend for coprostanal but its pres-
ence oppeors o reflect sewoge discharges fom

those setitements with inadequate treatment,
e.g. Beofislovo, Budapest, Bucharest (Figure 4.9).
Additionclly, there were extremely high levels
measured at km 1000, within the lron Gaote
reservoir. This moy be o chance observation or
may represent a worrying lendency for sewa

to build up in sedimenrtzlbghind lheczilom. =

s
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SIGNIFICANCE OF HOT SPOTS

One of the more useful aspects of the present
dala set is that it pinpoints areas in the river where
there are partficulorly elevated concentrations of
contaminants and where urgent management
action is required. Such hot spols can be evaluat
ed by careful inspection of the geographic distri-
bufion of contaminants or by more complex multi
parameter approaches, some of which will be
mentioned below.

In some cases, a parficular parameter may have
a unique signal which cleorly ossociates it with a
given source. An example of this is the case of
chlompyrifos, an organophosphorous pesticide with
an environmental halHife of some six months. In
Danube sediments, there is a large single maxi-
mum in the conceniration of this pesficide corre-
sponding to the cily of Budapest and the concen-
tration level then subsides downsireom (Figure
4.10}. In no cose are the concentralions consid
ered to be hazardous. Investigations are absolute-
ly necessary. This is somewhat similor o the situa-
fion presented in Figure 4.5 where elevated, but
not necessarily hazardous, levels of PCBs were
found to be associated with the city of Vienna. In

Figure 4.10 - Distribution of Chlorpyrifes in Danube sediments
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the case of frace melals, there are also some
single-parameter hot spots such as that of
chromium in the vicinity of the Vah river in
Slovakia. Chromium polluion is offen asseciated
with the fanning (leather) industry, or occasionally
with the production of steel alloys.

Examples of a multi-parameter approach are
shown in figures 4.11 and 4.12. The idea of this
approach is to examine the coincidence of two
potential pollutants associated with a given
human octivity. In Figure 4.11, this approach is
illusrated for the case of coprostanol and pefro-
leum hydrocarbons in order to highlight those sites
where oil is infroduced in association with munick
pal sewage. This clearly occurs in the region of
Brafislava, Budapest and in the region of Chiciv-
Silistra {Romonia/Bulgaria). The most spectacular
cooccurrence is in the Iron Gate's reservoir, just
upstream from the Djerdap power plant. Figure
4.12 examines the coincidence between
benzolalpyrene ond lead, o combination of prod-
ucts characteristic of fossil fuel combustion {includ-
ing the combustion of leaded fuel). Here the
function displays peaks coinciding with the region
of Bratislava (considerable heavy indusiry), the
lron Gate dam {as before} and the region down
stream of Oltenita {Romania), where the Arges
river inroduces discharges from Bucharest.

concentration of chlor-

pyrifos, an organo-

phosphorous pesticide By
corresponding fo the 1
city of Budapest and 10
the concentration level

then subsides down- 1

the concentrations g § §
considered 1o be
hazordous.
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Figure 4.11 - Hot spot identification: Coprostano! and Petroleum
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A procedure for identifying race metal hot spots
s 'o consider those samples with concentations
which, in the case of Rotterdam harbar, would be
considered os koo contaminated for disposol by
dumping in the North Sea. Figure 413 illustrares
the resulls of this procedure. The map shows the
elemental symbols for the horspot offenders in e
appropriate position. It is clear that the lower
reaches of the Danube are heavily offected by
metals. From o management point of view, it is
worth nofing hat dredged materials from many of
these sites would be clossified as “toxic waste”

ond would present enormous problems from the
point of view of sofe disposal.

Sediment monitoring is clearly o very useful ool
for detecting hot spots. When a clear gradient is
esloblished to the source, effluent monitoring
becomes the oppropricte fool and contol action
should be evaluated. It is likely that the present
distribution of siations will hove missed mony of
the lesser hat spofs in the Donube and an even
more defoiled survey should be conemplated in
the future.

EVALUATION OF THE

Figure'4.13 - Location of the trace metal hot spots.
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Trace metol hot spots are the sites where somples reach concentrations which would be considered as too confominaied
ford I:ydu-rpinginhNoﬂhSauThadradfmhﬁdsﬁunmnyofﬂmesimwwaecknsiﬁedas'hxic
waste” and would present enormous problems from the point of view of safe disposal.
1.6 Merozoobenthos consists of organisms belong-
ing 1o @ wide range of taxonomic groups. They
RESULTS OF THE PRELIMINARY SURYEY ore mosty sessile and shore the it
ON MACROZOOBENTHOS ALONG THE eristic of a sediment o solid substrate habilat and,
DANUBE in their adult forms, do not usually move along

To assess pollution in any environmental situa-
fion, one requires information to determine wheth-
er measured levels of contaminants induce bio-
logical effects. In some cases, effects can be
inferred simply by reference to comparative litero-
ture, but the evaluation of effects in “real”
samples from the environment is the only fully
satistoctory approach.

the present survey, the approach is bosed
on the shudy of the communily siructure of the
macrozoobenthos. This work wos carried out by
Beld Csanyi from the Instituie for Water Pollufion
Control of VITUKI, Budapest.

lorge distances. The individual: families of the
benthos however, demonstrate widely different
sensitivities lo pollutants (snails, for example, are
much more sensifive than oligochoete worms).
The composition of the benthic community is
therefore strongly influenced by the degree of
polluion of the water column and sediments. OF
course, physical foctors are also important such
os the river flow, temperoture ond the substrote.
For this reason, sampling sites must be chosen
carefully in order 1o study comparable habitats
and ovoid those stesses 1o fhe community which
are not related to pollution.

In order 1o use benthic surveys for water qualilty
assessment, a score system was developed in the
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UK in 1978. In this system (known as the
Biological Monikoring Working Party score system
or BMWP) the families of the benthos are clossi-
fied according to their relative sensitivities to
pollutants and assigned a score from ten (most
sensitive] o one [least sensitive). The scores are
summed and the Average Score Per Taxa {ASPT)
calculated. Over the past 15 years this system
has been developed into o nationwide research
and monitoring system for Brilish rivers. It has now
been applied in a slightly modified form to
Hungarian rivers (River Tisza Survey, 1992).

For the present study, somples of macrozooben-
thos were obained from 50 sites close to those
shown on the map sampling siles (Figure 4.1).
The samples were collected in shallow walers
with a 1 mm mesh size benthic net and in deeper
waters by an Eckman grab. Unforunately, due to
bad conditions during the sompling mission {win-
ter flood), only somples from the Ausirian,

Figure 4,14 - Water quality rating based upon data on macrozochenthas

Station name and km number

WHOM AND

FOR WHAT?

Slovakion and Hungorian sections proved to be
sufficiently safisfactory in order 1o apply the modi-
fied BMWP score system.

Results oblained by applying the score syslem
are summarized in Figure 4.14. This shows the
lotal number of taxa found at each location, the
modified BMWP score {the average roting de-
rived from the total score and the ASPT) and the
corresponding water qualily index. Results are
entirely consistent with the chemical measure-
ments of contominants. The water quality in the
upper section of the river {above Vienna) is classi-
fied as "moderate: (Il)". Just below Vienna there
is a skation clossified as “very poor: (V)" but the
situation improved 20 km downstream at
Hainburg where “good: ()" conditions were
recorded. The streich of the river through the
industiial cily of Brafislava was clossified as “very
poor: (V)" with-only three toxa found downstream
of the city. However, “moderate: (lil]* conditions

linz, dwnst,, 2010

Greifenstein, 1950
Vienna upst,, 1940
Vienna dwnst,, 1920
Hainburg,
Bratislovo upst., 188C
Brotislava dwnat,, 1857

Medve bridge, 1807

Komarom upst.,, 1765
Komarom dwnst ,

Szob fesry, 1707

Budopest upst., 1659

Budopest dwnst., 1438

Poks upst,, 1533

Poks dwnst., 1526

Mohocs dwnst., 1446

5
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The macrozoobesnthos momlomzpruv»ded valuable evidence for chronic biological stress associated with contominated

sites. it was noteworthy that ben

ic biodiversity decreased downsiream of recognised hot spots.

EVALUATION OF THE

were found 50 km downstreom at Medve. The
two stations in Komarom,. upstreom ond down-
stream of the Voh river both revealed “poor: (V)
water quality {there is major industry in the area,
porticularly on the Vah river). Just upstream of
Budapest, the Danube river was clossified as
having “good: (" quality but “poor: (V" quality
was revealed just downsiream. The remaining
Hungarian stations were classified as hoving
“moderate: (Ill)” water quality. The Poks power
plent hod ro: influence on benthic diversity, The
thiee springlime measurements a! Broile, Ruse
and Orsova on the Romania/Bulgaria section
{not shown on the figure) all suggested “moder-
ate: (I)°, dassifications.

In addifion o the pilot scale application of the
BMWP methodology, the present survey also
revecled information on the biclogy of benthic
mecrofouna. The founo includes opportunistic
“imported” species such os the North Americon
snail Potamopyrgus antipodotum which was
known in Western Europe from 1893 and was
found from Germany fo Paks in Hungary, and the
Chinese mussel Sinorodonta woodliana imporied
inodvertently in the 60s. For the latter species, the
warm waoter chonnel of the Poks nucleor power

‘station has been a fovorable environment where

some specimens were found to have grown to
28 cm length.

The macrozoobenthos meniforing ramme
provided valuable evidence for chronic biologi-
col siress associated with contaminated sites. Of
course it is difficult ot this stage fo relote a parti-
culor pollutant to @ decrease in biodiversity,
however, it was noteworthy that benthic bio-
diversity decreased downstream of recognized
hot spots such as major cities (Vienna,
Bratislava, Budopest) or major industrial centers
on the river or ifs tributaries (Bratislava, the Vah
river, efc.). A more detailed study must consider
a more statistically volid sampling scheme and
seasonol measurements ot selected sites. Such
information, properly correlated with chemical
measurements, could eventually lead to o
Donube biological moniforing system as an
extension of the Bucharest Decloration,
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ELEMENTS FOR A COMPREHENSIVE
ENVIRONMENTAL MANAGEMENT PLAN
FOR THE DANUBE BASIN

The scientific campaign which has been con-
ducted in order to measure the chemical pollutants
contained in sediments ond mussels sompled all
olong the Donube river as well as e phase of
analysis allow the identificofion of the main ele-
ments of a long-term monitoring programme
concerning Danube waters.

It is essentiol to acknowledge the unity of the
Danube basin system including the delia and the
Black Sea. The fagile dello ecosystlem and the
deteriorated Black Sea are the end recipients o
river confominafion.

The dams keep back millions of tons of sedi
ments, which, without them, would add to the
enrichment of the delta and o the accumulation
in the Block Sea. Todoy, those sediments are
considerably palluted. They constitute real chemi-
cal time bombs able to dischorge mossive pollr
tion in case of chemical modification as a result
of anoxic conditions developing, natural scouring
or by mechanical dredging during maintenance
operations.

e OBJECTIVES Of THE PROGRAMME o
LONG-TERM GOALS

o Assessing how much in the load of contami-
nants and nutrients in the Danube waters must
be reduced for the rehabiliation of the Auvial,
delie and coosiol ecasysiems. This is the moin
focus of the eutrophication study and of that of
the conlamination of organisms.

« Defining the pricrity lines of actions ko foliow,

» Evoluating the fime necessary for the return 1o o
normal sityation.

o Estimafing the cost of the priority actions: muni-
cipal ond industrial processing plants, forests
ond allwial floodplains.
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o Estimating the financial and ecological losses
associated with the lack of oction.
o lines of research will be selected os follows:

- The evolution of the pollutants contained in the
sediments stored in the dams.

- The kinetics of the solid/liquid exchanges be-
tween the pollulants and the sediments, sus-
pended matter downstream form the hot spots.

- The behavior of the main pollutants and
nufrients in the Danube delta in relationship to
the main physical and biochemical parame-
ters of the environment.

SHORT-TERM PROGRAMME

The maijor focus is to set up a redlistic monitor-
ing programme in order o follow the evolution of
the quality of walers.

The shorterm programme con lead fo:

o Identification of the hot spots and the non-point
source pollution.

o Monitoring of drinking water taken from the
river bosin.

o Assessing the impact of pollutants on selected
organisms, namely fishes, algae, mussels, elc.

o Selting up a system for environmental screening
{detection of new pollutants from a limited num-
ber of samples)

The success of such a programme is possible if
large-scale human and financial means are mobil-
ized in favor of Eastern and Central European
laboratories

The loboratories involved in the programme will
work in networks and will be closely associated
with the national coordinators of the Environmen-
tal Programme for the Danube River Basin.

o MEASUREMENT STRATEGY e

The coherence of the programme is ensured if
all the elements from the chain of evoluation of
pollution are of appropriate quality. This will cover
the following aspects of methodology: sampling,
conditioning ond treatment of the samples, analyt
ical procedures, dato processing and onalyses of
the results, their publication and diffusion, interests
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felt by the economic and polifical authorities.

Nufrients are measured in a dissolving phase. It
is to be noted that the analysis of the dissolving
phase has been obandoned by many administra-
tions [the US Geological Survey, ihe
Meuse/Rhine Agency, etc.]. The procedures
underioken as part of the Buchorest Declaration
may need review in the light of this situation.

A major component of the monitoring of the
Danube waters and its tributaries should be
based upon the chemical analysis of the deposit
ed sediments, suspended matter and aquatic
organisms. Quantitative inventories of floro and
fauna - meso- and macrobenthos - will confribute
to the estimation of the impact of the pollution on
the ecosystem.

A. MEASURED PARAMETERS

o Nutrients, dissolved oxygen.

o Pathogenic elements.

o Typicol contaminants representative of the
industrial, human, national and agricultural
activity: heavy metals, petroleum hydrocar-
bons, pesticides, PCB congeners, organophos-
phorous compounds, fecal sterols.

B. FREQUENCY OF MEASURES

Examination of the efficiency and feosibility of
analyses leads to the following recommendations:
o Every five years: Sediments. Exhauslive inventory.
o Every year: Mosses, fishes.

o Every month: Suspended matter.

o Every week: Nutrients.

C. SAMPLING SITES

Careful placement of the sampling sites is neces-
sary in order to obiain a cleor picture of the real
situation of Danube pollution.

Simple increase in the number of the sites is not
a relioble guarantee. Priority will be given to:

o Urban ond industrial hot spots.

o Dams' storage lokes

o Places where drinking water is drown, ond
where liquid wastes are disposed of.

e Delta
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The present study provides one of the most com-
prehensive dafa sets on the levels of contamina-
tion in sediments and bivalves from the river
Donube. It shows the usefuless of sediment ond
biomonitoring for obiaining a preliminary view of
contamination in the river and for providing infor
mation which facilitates manogement decisions
on pollution control.

The initial results of this study have reveoled the
need and feosibility of cleaning up the Danube
by paying ottention to individual sources contribut
ing to hot spots. In most coses the river is not
chronically contominated in its entirety. This may
partly be due o the high flushing rote of the sys-
lem which is, in lum, a consequence of the enor-
mous discharge of the river and its large seasonal
variability. The flow of the lower part of the river
is currently unrestricted by dams. It is worrying to
note that the mos! grossly polluled sample mea-
sured in this survey was token from the lron Gate's
reservoir. This sample was a hot spot for almost
every measured parameler. Whether his pollution
arises from a locol source or represents contom-
inant buildup behind the barrage, remains to be
seen through the analysis of additional samples.
The important point is that any barrage in the river
downstream of identified sources of pollution, will
create a pofentiol buildup of contaminants and, in
some cases, a future chemical time-bomb. The
shorMerm economic benefit of operating the dom
should be weighed carefully against the cost of
removing and disposing of toxic dredged sedi-
ments when routine mointenance of the reservoir

is required.
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The data obtained by this study confirm the view
that the Danube is not chronically polluted in its
entirely. These reflect the discharge of woste and
effluents kom human activity and may be seriously
damaging the riverine environment and the quolF
ty of its water as well as that of the associated
woler table. The results underline the urgent need
for o comprehensive Environmental Management
Plan for the whole Danube basin which includes
the control of identified sources of pollution. The
shont term actions must be in accordance with the
long term goals which are to achieve the sustain-
able monagement of the environment. Such o
Plan should include detailed studies of the conse-
quences of constructing new borrages on the
river, particularly where these are downstreom of
major identified sources of pollution. Preliminary
evidence from the present study shows that con
taminants ore already building up behind the fron
Gate dom.

The techniques employed in this study con make
o useful contribution to future studies of the river.
They are not 1o be considered as a substitute for
systematic and regular monitoring of woter qualr
ty, suspended particulote moteriol and effluents,
but they allow for a global vision of the river and
the identification of major pollution sources.
Followup activities should be plonned to elucidate
the influence of the Iron Gate dam, study the
presence of individual hot spots and examine the
impact of pollution on the depositional environ-
ment of the Danube dela.

2
RADIOACTIVITY IN AND AROUND
THE LOWER RIVER DANUBE

To be comprehensive, pollution ‘assessment of
the Donube river must include study of chemical
and other nonnuclear onthropogenic contamina-
fion and an evaluation of radioactivity in ond
around the river.

Equipe Cousteau committed to the IAEA-Marine
Environmental Laboratory in Monaco the charge

to evaluate radioactivity of the Danube region
and in parficular the assessment of radioactivity
along the banks of lower stretch of the Danube
from Budapest fo the Black Sea and fo nine selec-
ted reas of special inferest in the immediate
catchment area of that section of the river.

In order 1o collate existing dota, to assist with
the practical aspects of the mission and to involve
institutions of riparian countries, IAEA-MEL
appointed a team of experienced scientific
consultants in Hungary, Bulgaria ond Romania.
IAEA-MEL controlled this scientific programme,

DANUBE
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including supervision of the consultants and the
aerial survey component. Dr. jean-Marie Martin,
heod of the Marine Biogeochemistry Laboratory
of the Ecole Normale Supérieure in Paris, also
advised Equipe Cousleau in this area.

2.1
PRESENTATION

As the Danube catchment area contains a
range of large nuclear and nonnuclear sites of
special interest, the programme was directed
toward an objective, comparative assessment of
their radiological impacts.

Two specific and complementary reasons trig-

gered redlization of this radioaclivity programme:
o There is growing scientific interest in, and
awareness of the need for comparative assess-
ment of radicactivity released 1o the environ-
ment by nuclear and non-nuclear industries,
Activities such as fossil fuel burning, ore
smelting, fertilizer and chemical manufacture,
and oil drilling are increasingly undersiood to
be associated with significant environmental
releases of technologically enhanced levels of
naturolly occurring radionuclides.
Modern radioactivity survey and monitoring
increasingly require integration of techniques
which combine rapid aerial or seabed gommo-
spectromelry for semiquontitative mapping of
the geographical distribution of natural and
mon-made gamma-emitters with detailed radio-
chemical analyses of specifically collected
groundsamples to quantify nuclide mix, contri-
butions by a- or bemitters and quantitative
rodionuclide inventories per unit surface area.

The programme obijectives are:

o To collate existing information on the extent of
any radioaclive contamination of the Danube
from Budapest to the Black Sea, including
some selected industrial environments.

e To provide new radioactivily and radiometric
data on the same areo by a combination of
ground sampling/radiochemistry (fo indicate
detailed @, b, g nuclide mixes, nuclide invento-
ries, etc.) and of gerial survey {lo indicate the
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geographical extent of any enhoncements and
to focus ground samplings).

e To combine the above data and hence pro-
duce an overview of the radiological condition
of the monitored Danube region, including @
comparative assessment both of natural versus
anthropogenic radiotion regimes ond of any
nuclear versus non-nuclear industrial perturba-
tions of the radiation environment. An estimate
of any radiological effects would also be in-
cluded.

o To evaluate the field of possibilities of the aerial
gamma mapping system in case of an impor-
tant and sudden radicactive contaminafion.

2.2
ZONES AND SITES

The aerial survey was carried out close to both
banks of the Donube for the full river length from
Budapest to the Black Sea: i.e. 2,200 km.
Mapping surveys were carried out around a
selected range of nine industrial and nuclear sites
with the objective of comparing radicactivily
enhancement around a cross section of nuclear
and non-nuclear activities. The exact limits of
each study area were defined largely by Equipe
Cousteau’s team. The helicopter wos generally
covering a sector of 5 km x 5 km.

The nine selected sites studied were as follows:
Hungory 1 Csepel Islond (Budaopest):
industrial zone

2 Paks: nuclear site
Romanio 3 Tumu Severin: fossil fuel
power station and industrial
areqa
Giurgiu: industrial zone
Cemavodo: nuclear site
under construction
Braila: industrial zone
Galoti: industrial zone
Ruse: industrial zone, fossil
fuel power stafion
Kozloduy: nucleor site.

(SN
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2.3

AERIAL SURVEY METHODS

Aerial radiometric survey provides an exiremely
rapid and economical means of locating high
deposition areas in the event of an accident in-
volving the release of significant quantities of
gomma-ray-emitting radionuclides or in routine
assessment of the geographical extent of any
enhancement of the gammarray flux during routine
operations of industrial processes. In essence, the
gomma rays which accompany many nuclear
ransitions con penetrate up to several hundred
meters in the air, producing radiation fields which
can be mapped with sensitive spectromelry equip-
ment operated from aircraft. The distribution of
terrestrial, or superficial marine radionuclides,
whether natural or anthropogenic, can be
determined by constructing appropriate low-
alfinde flight paths.

These principles have been applied o mineral
exploration and geological mapping for over
forty years. Since 1970, the need to resolve the
question of the contribution of U, Th and K
gamma radiation to geological mapping and
particulorly for reliable location of uranium
resources provided the impetus for further devel
opment of spectral analysis system coupled to
high volume Nal detector arrays. The same
equipment used for geological mapping has
been used for environmental purposes. Conada,
Sweden, france ond the United Kingdom have
developed this technique for emergency response
and for detection of lost radiofion sources.

The basis of the method lies in the character of
gomma-ay emission and transport from terrestrial-
ly deposited radicoctivity to an airborme gamma-
foy specometer.

The oerial radiometric survey and subsequent
mapping were carried out by the Helinuc team
trom the CEA based ot the Cenrre d'Etudes de
Volduc. The detection system was @ 16 x 16 x
4 inch Nal detector (about 16 liters) deployed
below the Ecureuil AS 350 B2 helicopter, feed-
ing signals to appropriate data recording and
processing electronics which also received posi-
tional and allitudinal information from ground

POLLUTION OF THE

beacons and a rador altimeter respectively. A TV
comera and video recorder are also used to
document locational information. The flight line
spaeing wos normally around 100 meters. The
spectrum integration time was 3 seconds.

After each section of the survey, the data were
validated, corrected for alfitude voriation and the
spectra stripped into nuclide-ofinterest windows
[toral, 40K, U and Th series, 137Cs, ©OCo). The
“window” dota were then processed, with inter-
polation, into radioactivity maps. If ovailable, the
corresponding geographical maps were then
superimposed on the final rodiation maps.

In most cases, recordings were processed and
pre-analyzed the same day. The first mops obtoi-
ned permitied the leam o adjust complementary
investigations which were carried out the day afeer,
either by aerial syslems or by insitu meosures.

The cerial gamma mopping system used in tis
mission ollows the detection of 137Cs, spots having
o minimum activity of 5 kBg/m? or pinpoints of
10 MBq minimum.

2.4
GROUND SAMPLNG AND IN SITU
GAMMA-SPECTROMETRY"

Field samples determined by the instantaneous
resulls of the cerial survey were collected by the
ground team during the mission and were
relurned to Monaco for analysis.

IAEA-MEL has analyzed o thematic suite of
Danube river sediments collected by the joint
Equipe Cousteau and VITUKI team, both up-
stream and downstream of the sites of special
interest and at inlermediate locations at accumu-
lafing sites along the river.

The ground team carried a high purity Ge

detector deployed from a pneumatic pole/pivot -

system for in sitv gomma spectrometry. The pneu
matic pivot enabled the team 1o instoll the detec-
tor at different heights and, for each point, to
modify the surface seen by the detector.

Analysis of the detected spectrum allows one to
.get the average valve of contamination of the
measured surfoce.
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Detecnen limit is 100 Bg/m? for 137¢s: 1 sily
megsures, samplings and gemmar-spectrometry

are essential o corroborcle meosures mode fram
helicopter.

2.5
FIELD-BASED AND RADIOCHEMICAL
MEASUREMENTS

Radienuclide resulis obigined by radiochemical

analysis of the ssdiment somples collecied glong
fhe river fiom the sources 16 the Black Sga show
the deminari artificial radipnuclides are the o
cgizurr; isobpe]s 137Cs ond 134C, The results
slones on ¢ logarithmic scale [Figure 4. 15)
df}mnsirore a very srrbnig activity dag::reuse wrrhJI
distance down river, for 137Cs from 150 Bakg!
in Sermony 1o 5 Bakg'! in the delia.
_The radiocesium in the Danube Is |orgely
Lhemobylderived and the upstream-downsiream
decreasing rend is coused prienarity by the porgl-
lel decrease in Chernobyl radicactivity deposition
in the Donube catchment oreg: for exampls, from
cbout 14 kBg/m2 in southern Germany 'I'tl) less
fan 4-kBg/m< in the Blgck Sag.

Bakg' {dry weight)
700:_73-
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figure 4.15 - C5-137 in Danube sediments
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The analyses indicote that:

. Occo.sio;o!ly there are small octvities of other
man-made radionuclides, mainly of 2414
ond 238, 239, 240p,, The exisﬂenc:; in Dc:nuben;l
fiver sediments of minute emounts of 241 4m
and 239, 240p,; in. oddifion o o radiccesium
elevation in the viginity of the Poks nuclear site
in Hungary, respectively <0, 16 Bakg'! and
<1.5 Bakg!, may indicate o localized and
radiclogicolly negligible effect. Similort , near
Klo.':lcduy, rediocesium (<90 qug‘r] and
p;utonium isofope (<0, | Bakg'!} ratics olypical
S weapons or Chernobyl fallout, plus Foces of
Co and 241Am, probobly reflect o similary
meosurable signal from low-leve! discharges
from the nearby nuclear cener. This effect has
been confirmed later by the oerial survey
results,
The activities of the nomural radionuclides greoh
by exceied rhoseK of the mon-made nuclides. For
example, at Kozloduy, th i
nuclides ¢9Ce + '34235 fﬁ;@;ﬂfo%egsj
total around 50 Bq kg'!, while the notural
rodionuclides meosured, 40K+l and Th-series
'olal mare than ten fimes that activity, )
e The rasults for cotchment soil somples show
nigher Pu octivities 1o the north, with the

10
.
®
e .
3000 20'0010'001—5
Ulm Vienna Budapest Kozloduy Distance {km)
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hi%hest value at Komarom having a

238p,, /239+240p, isotopic ratio {around 0.6)
atypical of global weapons fallout {around
0.05).

o All these results are consistent with the view that
concentrations of radioactivity in the river
Danube are low relative to those in other
rivers. For example, we can compare the IAEA:
MEL data for 137Cs in Danube sediments
{< 200 Bqgkg'1) with the much higher values of
< 103 for the Rhone river in France and
< 104 Bqkg'! for the Esk river in UK.

¢ The Danube waters contain arfificial radioac-
fivity ot an exiremely low concentration, domi-
nated by the trace residues of Chernobyl
follout, This relative radiological “cleonliness”
of e Donube may of course partly reflect e
pavcity of large industrial sourceterms but must
also be a function of the relatively large volume
flux of the river, permitting rapid flushing and
dilution of any pollutant input.

2.6
AERIAL SURVEY MEASUREMENTS

For each of the sites for which the Helinue team
has provided doto, mops have been made of
totol counts, 40K {a natural redicactive nudlide)
and 137Cs and %9Co {anthiopogenic radioac-
five nuclides], thus summarizing the rodiation envi-
ronments. A map is also produced of a rafio of
137Cs counts to a reference baseline within each
spectrum which corrects, in an empirical manner,
for instrumental noise and specrral inrerference.
The maps have been standardized Io o reference
aliitude, typically of 40 m; geographical rectifica-
fion has been achieved through a number of bea-
cons, reference locotions being indicated in the
coordinate system on each mop.

The survey dota are interpoloted in o number of
directions 1o provide a complete grid of volues
over the survey orea before mapping. In this
form, the dato may be explored and inferesting
features highlighted ond further invesiigated. The
contour levels for each map are outomatically
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selected, typically in 8 categories which are
appropriately color coded.

Table 4.5 provides a general summary of the
radiometric dato for the study sites. Hence the
observed average external dose rates range from
4 to 179 nGy.h"! varying by a factor of 40.
However most of the low extreme values corre-
spord to doses above, or contrbuted to by, the
Danube river water itself and e purely terrestrial
gomma fluxes thus show less voriation, from 17
10 179 nGyh'l by a factor of ten. The variation
must relate primarily to changes in U and Th
series naturally occurring radioaclivity, olﬂwou7gh,
as can also be seen in Table 4.5, the 137Cs
octivity also varies considerably. The only nuclide
which remains relatively constant over land is
seen o be 40K,

On the basis of tolal gomma flux or gamma
dose rate, the sites divide themselves into low and
high gomma flux categories, comprising Poks,
Giugiu, Cemaveds and Braila as the low sites:
< 60nGy.h!, ie. < 70 mSv.y! and Csepel
lslond, Ruse, Galoli and Turnu Severin as relatively
high flux sites >70 mSv.y'!. Note that, in the
recenily published CEC Radiation Aflas, the quot
ed gamma dose rates range from 30 to
80 nGy.h'l, with a mean of obout 50 nGy.hl.
Assuming a mean outdoor occupdncy of 20% and
o 0.7 eonversion cosfficient from Gy to Sv, we
thus have o Evropean mean of 60 mSvy! effect-
ve dose equivalent, varying by a factor of 4.
These outdoor gamma dose rates are very smoll
relofive lo the European average range for tofol
radiation exposure from 2 1o more than 7 mSuy! .

The level of contamination by artificial radicele
ments 134Cs and 137Cs in the Eostern Eutopeon
basin of the Danube is comparable though slightly
higher, than thot meosured in France. Irodiation
values measured in the field show without any
possible doubt that cesium contamination comes
from the Chermobyl accident (Figure. 4.16).

It is in Romania and in the Hungarian Danube
plain that cesium activity is the lowest, the west
em side of the southern Carpathians presenting
by far the highest activities.

Flight over industrial sites of Giurgiu and Tumu
Severin, of the future nuclear power plant of
Cernavoda in Romania and of Csepel Island
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COUNTRY Sme Averace Cesing Porassim Auiube
EXTERNAL DOSE {m)
HUNGARY Csepel Islond 76 2.49 14 40
Paks 57 3 1.7 40
ROMANIA Tumu Severin m 4.98 215 80
Giurgiv 66 2,06 1,46 40
Cernovoda 58 2.06 1.46 40
Braila 55 2.33 1.54 40
Galati 72 2.23 1.63 70
BULGARIA Ruse Q3 2.58 1.55 40
Kozloduy - East 54 2.15 1.38 40
Kozloduy - South 69 2.88 r46 70
Kozloduy - North 179 13.41 215 40

| The variotion must relate to chonges in U and Th. Outdoor gomma dose rates are small relative to the

European average

near Budapest, Hungary, did not permit record-
Injg contamination other than that from 137Cs and
134¢Cs Chernobyl type.

PAKS NUCLEAR POWER PLANT

the 137Cs distribution i spalially homogensous
and unifarmly low with the exception of mwo
'egicns on the eastem bank (Figure 4, 17). Given
the presence of enhanced radiccesiym plus
roces of 2414m ond 239y these features moy
have resulted from deposition on lard, from fload:
ing of the river, of locally relensad radionuclides.

INDUSTRIAL ZONE OF RUSE

Inodiation wos meosured for the industrial 2ams
of Ruse (Figurs 4.18), Investigation of two small
fedtures close 1o the Danube river, revenled that
they result from uranium series activity,

The oren of entanced 2148 is around 500 m
diameter. This active oreg corresponds 1o o

thesmal power plant which uses lossil fusls, Thass
commonly contain significont lavels of radio-
nuclides such os 238y gnd 2264, thereby
producing rodicoctive preducts such s flyash.

In wrms of the ewsinol gomma dose 1o inhobir
onts of the sike, the dose rore is oround 90 nGy k',
which is well above the European overage.
Futher study on the site is needed.

GALATI SOURCE IN ROMANIA

Flight over the iron ond sieel comiplex of Golofi
did nof give information on any comaminotion.
Coming fom the llight over the delio, e helicopr
ter flew over o shipyard where gammagrophy
was under process (cenainly for weldings'contral),

Figure 4.19 gives on idea of the detectad
source intensity. Aler onsite inguiry, this very
powerful source (10 curies) wiss tevealed o be
"92kidium. The signal intensity meosured of on
alfitude of 100 m gives an idea of fhe poor
precautions mken duing utilizotion of tis source.

e
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CETATE HOT-SPOT IN ROMANIA

During the flight over the left bank of the
Danube between Turnu Severin and Calafat in
Romania, the defecior recorded a 137Cs activity
on several spectrums (Figure 4.20). This inegulori-
ty was not immediately signaled: only the system-
alic data processing allowed its detection. This
activity may correspond either to a surfoce conta-
mination in the 100 kBq/m2 range, or 1o a point
source which, in the case of o vertical flight could
reach 1,200 MBq. No industrial activity appears
on the video recording.

Romanian authorities have been informed by
IAEA and Equipe Cousleau of that obnormality
which could prove dongerous to the environment.

KOZLODUY NUCLEAR POWER PLANT

The map of total gamma flux shows two locak
ized oreas of very high activity, up to 180 nGy.h!
{Figure 4.21). The high count rales were observ-
ed during the flight. The presence of the Danube
and of Kozloduy Island is cleorly visible 1o the
northwest. The numbers 1 to 4 on the mop show
the locations of sampling and in sitv measure-
ments by the ground teom.

Contamination by 137Cs and ¢0Co oceurs in
the vicinity of sections of drainage channels which
flow through the field system belween the nuclear
plant ond the Danube (Figure 4.22 and 4.23).
The contamination is mainly localized above and
along the edges of these drainage streams
because the most active material is contominated
channel sediments, now overgrown with grass
and weeds, s norhomogengous and lumpy with
an apparent depth of up 1 60 em end a mean
depth of perhaps 15 cm. The contamination
cppeors to originate ot g small sewage works
whose effluents were originally discharged 1o the
field drainage system. The sewage works Is now
closed down, There are two aress of major
contamination lying aleng paralle! dreinage
channels; one of them being necrer to the nuclesr
site anid unfortunately of fhe exreme edge of the
permitied survey area. Chonnel 1, contining
sites 1 and 2, links with channel 2, sites 3 and
4, via an ortificial concrele aqueduct which
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oppeored fo be completely dry. As seen in the
figures, the areas of contamination are limited in
size, reflecting the very high odsorptive copacily
of the sediments for both Cs and Co. Both
drainage channels are exiremely slow flowing,
even stagnant, but they ulfimately drain into the
Danube. That the main river banks are radiclogi-
cally rather clean and that the drainage channel
contamination is so clearly highly localized sug-
gest that scavenging and retention of rodio-
nuclides have been extremely efficient and thot
there has not been a major activity influx to the
open Danube environment.

The main contaminated areos are around 10 m
in width and extend for up o 3 km along chon-
nel 1 and for around 600 m along channel 2.
The chonnel 2 material also contains 239+240p,
at trace concentrafions atypical for the region
(13.4 Bgkg''}. Small amounts of S4Mn, 65Zn
ond 241Am are also recorded. Again, the differ
ent nuclides and activities observed at the two
channel sites suggest that different contomination
events have affected each.

In toking account of all parameters, it is possible
fo estimate contamination for the entire zone:
1,4 Ci for ¥37Cs and 0,64 Ci for ¥9Co. The
evidence is that the Bulgarian authorities have
known about this contamination for a consider-
able number of years. Nuclear power plant
authorities have monitored it. The public and
IAEA were never informed before 1990 of this
nornegligible contamination.

The Kozloduy north site has been contaminated
by liquid waste leckage into the sewage and
drainage systems. Much of the conlamination has
been dredged from the drainage streams ond is
now overgrown with grass. There is no evident
radiologicol consequence of ‘any significance.
However, lo prevent any access by animals or
personnel, considerofion could be given 1o ersct
ing internal fences ond warnings around the
whole confominoted zone. Nevertheless, the
contamination is already well localized within the
restricted area. The main concem arising from the
study is thot radicactive waste leckage is appoar-
ently continuing ot & low rofe but cccasionally
such as 1o give rise fo excessive octivities in
sewage shaft waters, The problem of liquid woste
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ther urgent investigotion 1o eliminaie he leakage.

The cerial survey of both banks of the Danube
has clearly demanstrated the potential for
conducting an assessment of levels of rodioge-
tivity, both natural and anthropogenic, over ¢
2,200 _km stretch. The results from she survey
heve demanstrated the presence of 137Cs glong
virtually the whole stretch but ot low uniform
levels. At o small number of distinet focations
increased 137 activities, renging from
5 kBg/m2 to 50 kBg/m2, are observed — o
foctor of 1-10 variation. Indicotions are that the
most likely source of 137Cs is the Chernobyl
accident, as glso indicated by the laboratory
analyses. The natural radicnuclides may also be
identified, particularly 2148;, ot & pumber of

WHOM
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locations, probably reflecting the underlying
geology and sedimentary mi along the
shoreline. Lef ond right bonks show some smoll
differences in distribution of both natural and
anthropogenic rodionuclides.

Delimitofion of zones contominated by former
discharge, but which ssems fo continve, at the
nuclear power plant of Kozloduy allows oppro-
priate measures to be foken fo prevent any trans-
fer through the food chain,

The results obtuined conceming 2148j ot Ryse,
© point source of 192, gammagraphy in Galak
ond a contamineted zone in the surrounds of
Cetute demonsirate that airborne gomma carto-
grophy is o fast, sensitive, powerful, and well

adapted means fo control radioactivity in the
environment.

POLLUTION OF DANUBE
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Cesium contamination comes from Chemobyl accident April 26, 1986.
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Figure 4.17 - Cesium-

137 distribution south of Paks nuclear plant (Hungary).
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Figure 4,18~ Irradiation measured in Ruse (Bulgaria). "
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Two zones are contaminated by bismuth-214, uranium-238 and radium-226. These adlive areas
correspond to the thermal power p|an which use fossil fuels.
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The powerful source,
, 10 curi
100 m gives an ideq of the poor prec ?h signal infensity measured at an alfitude of

autions taken uring utilisation of this source.

ies, revealed o be iridium- | 92. The h

EVALUATION OF THE POLLUTION OF THE DANUBES®

Figure 4.20 - Transect datd shawing cesium-137 octivity
on several spectrums near Cetate in Romania.
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Field investigations are necessary to identify this abnormality located far from any industrial activity.
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Figure 4.21 - Total gomma flux meosured around
Kozleduy nuclear power ph:n {Bulgarial,

Two lacalized areas are contaminated. Irradiation is very high:

up fo 180 nGy.h"1
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Fi 4,22 - Cesium- 137 distribufionaround Kozloduy nuclear power plant {Bulgoria)
igure 4,22 -

22983
48778 Nuclear plant
+x

<5

>30

130 kBg/m2

Yy lLyvd




e THE

Figure 4.23 - Cobalt-60 distribution around Kozloduy nuclear power plant (Bulgaria).
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Contamination by 137Cs and 60Ce is mainly localized along the edges of drainage and sewage channels. Trace

conceniration of 239+240 p,, 54Mn, 6571 and 24T Am are recorded in the channels sediments.
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3
OVERALL EVALUATION OF
POLLUTION AND HIGH-RISK
ZONES

The aim of this study is to achieve an overall
evaluation synthesizing the state of pollution for
the whole of the caichment area and to define
high-isk zones requiring pricrity oclion. The sys
tem developed Jo cary out this evaluotion hos
been designed in o way dllowing its evolution. It
makes up what could become in o longterm
view o decisiormaking support fool for environ-
ment and waker mang,

This work should be oble o guide programmes

of environmentol oction currently being devel-
oped in the Denube basin,

It wos corried out by o multdisciplinary team
including hydrologists, environmental scientists,
geographers and data-processing experts {CRITT-
Verseou, GIP Reclus; AUTEC), We greofly oppre-
cioted the help of Pr. Marjanovic and his leam of
the University of Novi Sod. Unfortunately, the wor
prevented a closer cooperation.

3.1
METHOD

The cims of this study and the conditions im
posed upon ifs execution, i.e. on immense gec-
grophical surtace area corresponding to countries
access 1o which is difficult, and o shert fimespan
for completion, led us to develop on original

method aimed ot evaluating pollution in the
Danube catchment area.

An “upstream” approach enables the levels of
pollutants to be quantified on the basis of socio-
economic dofo conceming the octivities gengrat
ing them: ihd;gz; domestic pollution, ogriculture.
A group of icients encbles these discharge
hypotheses to be translated into pollution types
and quanfities.

For this work four deferminonts are considered:
o Organic matier (OM) = [COD + 2 BODs)/3
COD = Chemical Oxygen Demand
BODs = Biological Oxygen Demand éver 5

o Suspended Solids (SS)
o Nitrogenous matter (NM)

o Phosphorous matter (PM)

Cther pollutonts, such os inhibiling substances
for example, moy olso be quantified in o subse
quent phose by implementing suitable coefficients.

Pollution wos evaluated in 66 geographical
subareas covering the whole of the Donube
catchment area ‘ond constitufing the spatial unit
for the purpose of our analysis [Figure 4.24).
These are class 3 subbasins except for ceriin
lorger subbosins (such os for example the Tisza
subbasin) which have been subdivided.

This approach enables problems and deadends
associoted with access difficulties and with the lack
of reliobility of swfistical doto concerning water
quality, with comparison difficulfies created by non-
homogenelty of methods implemented by varicus
countries and with difficulfies experienced in linking
meosured pollufion with its source 1o be oveided.

DANUBE
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I alse encbles models 1o be byl concerning the
2volution of human aefivities (modification of agri
rTuIrurr::J practices, insiollotion of purification sgrc-
fions for towns, modification in stucture of the
InGI.foffCI{ oroduction opparatus or processes
v, sic.| and their eensequences for pollution 1o
e eosily evalualed.

This study is limited 1o water pollution, but it is
pc?ssibrLe lo evol;ore air pollufion or soillpolluﬁon
using the same i i i
ot é;oemdem& ara pool by implementing differ-

Conversely, e resulis obioined do rot describa
te ocual stitus of woser quelity, but express the
pallution miensily generoted by human octivitias
and the risks of environmenial deterioration.

The main interest of these results is fhat they
make possible hierarchizotion of impacts of di
verse human activities ang that they helg in defi
ning priorifies. The deviction betwesn the mea:
sured reality and our evaluation moy be reduced
by refining the cosfficients implemented, by incor
_c.ororing' calculotion modul; enub!ing' pallution
ransfer, fixation ond seffplrification mechanisms
fo be 1oken inig eccount by "grofting” the emfuo-r-
ed detd onio known measured dale.

rmglemenmrion of this method requires the
superimposition of different ypes of infarmatian
cancerning e same aren of space. We hove
terslore sed o Geographic Information System
enabling computer processing of these informg-
"on Npes 1o be corried ayl ond cartographic
"epresentations of them to he produced. The sys-
fem is endowed with suffician inleractivity ong

;/obopérofr-ivTGigpoiiry: Macintosh hardware
pGrafix )
dareboes oS r}(:o twore connected to the 4D

In the resulls preseried below, dassification of
subbasins based on the degres of pollution pres:
sure 2xerled by eoch of he octiviies fagricultyre

InGushy, domesiic pollution) or all octivities com-
bu"ed Wes reached by means of fanking: the clas
sealion of o subbasin is the praduct of its clos
SIFICG?O‘I‘I fer each pollutant quantity generaled by
one of the activifies o ofl selivities combined
. Ihe. quality of resyls is clasely linked with f,:lOfOf
: _? €aia which have enobled them 1o be obtain-
0. I' was impossible 1o construct a data pool
which was homcganeous in lime; the oldest data

WHOM

AND FOR WHAT:

date from 1985 ond the most recent from 199
Given the speed of the changes which have
occured in these couniries Iprocuction hos plum.
meted by around 30% in the log three years), it is
Clear ot these data da rot in il cases shill réﬁecr
the present singtion. It is moreouer very difficult 1o
e@i;;!f the: quality ond relicbility of deta ge-
quired from courities where stalisk
had o bend with the political witd._'.:s o

The leve! of uncerainly concemning the presant
ed resulls is fiot the some for all the activities

mestic pollution has cerlainly not undergoné
maijor changes. The end leans rather toward o
reg_ulor increase in iown Ropulations. Where
ogriculiwe is concerned, it is difficul 1o astimale
whot the consequences of land privatization
[which ofien results in long units being split ya}
may be for ogriculural proctices. Nevertheless
!hz?.a'e is usually quite significant inerfia in the eve:
lution of these proctices ang we therefore think
that the situation described is probably only slighs
ly different from that which currently prevails lﬁi is
particularly in the industrio sector thot uncer-
'oinfies are the greotest. Profound ang fastmovin,
fronsformations are currently underway in Ihg
secclg; of achvﬂ;’y ond will confinye.

wquently, we are anxious to int

the resulis described hare must be ussglwircf:U 20»:2 ‘
The valigs describad or represented in corto.
grophic form must be considered as orders of

gccount. Nevertheless, inasmuch as the basic
components of the resulls are based on relative
and no! absolute volyes [classificotion of the most
threatensd sub-bosing, respective imporiance of
the various activities within a subbasin), we think
that they remain represeniative, ’

3.2
C sEeTvEzZoNEs

Certain zones consi T
onsidered as “sensitive”
mopped; ensitive” were
° ;.f:el karst zones in which direct infillrations are
kely 1o contaminale the karstic aquifer. Their

EVALUATION OF THE

totol area is 2,552,615 hectores, i.e. 3% of
the Donube bosin surfoce area.

o The wet zones in which the ecological equilib-
rium is fragile and where the largest ground-
water tables are for the most part located:
13,049,651 ho, i.e. o tolal of 17.5% of the
basin area.

o The natural zones protected for their interest
trom the landscape, founa or flora point of
view: 1,311,874 hq, i.e. 1.7% of the basin
area. The delta areas recently designated as o
Biosphere Reserve have not been taken into
account in this calculation.

They are for the most port located in the plains,
involving four main regions: the northwest cen-
tered cround Bratislava the plain of the Tisza, the
former Yugoslavio and, in particular, the
Vojvodine, and the delio and the region upstream

of it {Braila).
The sensitive zones Iotal more than 22% of the

whole Danube basin areq.

3.3
DISTRIBUTION AND IMPACT
OF HUMAN ACTIVITIES

o POPULATION AND DOMESTIC
POLLUTION o

Moast of the capitals and large towns are on the
river. The population density (diffuse population|
is quite high, parficularly on the upstream sections
of the ributories in the northern part of the basin.

Given the very low number of purification plants
in these regions except in Ausirio, calculation of
pollution generated by the population does not
toke them into account.

Very logically, it can be seen that among the
sub-basins worst affected by domestic pollution
are those in which large towns are located. A
town such as Budapest discharges 315,600 m3
of waste daily, i.e. 189 tons of suspended
matter, 120 tons of oxidizable matter, 32 tons of

nitogen, 8 tons of phosphorus.

POLLUTION OF THE

DANUBE

Domestic pollution is the major source of phos-
phorous matter for the whole basin, 60% to 80%
for the Budapest, Vienno and Belgrade sub-
basins, and s o significont source of suspended
solids and nirogenous matter in the subbasins in
which it is high, amounting to between 40% and

50% of the nitrogen tota! for Budapest or Vienna

{See Table 4.6). .
The Nis, Arad and Bacau subbasins are also

included among the most threatened. Here, the
pressure is not exerted by a large town but by
several mediumsized fowns and by diffuse popu-
lation which represents around 1/3 of inputs.

fable 4.6
The sub-basins most affecied by
: domestic pollution
BUDAPEST
BUCHAREST
VIENNA
BELGRADE
NIS
ZAGREB
ARAD
SOFIA
BACAU

e IMPACTS OF INDUSTRY o

No data concerning industry in former
Yugoslavia has been obtainable and it has not
been taken into consideration in this chapter.

Industrial activiies are concentrated in the large
towns and centers of varying size located on the
river or its main tributories. Budopest ond
Bucharest are the two lorgest centers. Romania is
by for the most indushialized country of the basir,
Bulgario also has o ceriin dumber of large cen-
ters scottered throughout its territory.

Among the subbasins most offected by industry,
only that of Budapest is not Romanian or
Bulgarian (See Table 4.7).
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_ Table 4.7
The sub-basins most affected by industriaf

pollufion and the main
of activity fﬂspnnsibgpe ;

BUCHAREST Chenicals, machine meking
BACAU Chemicals, ferous meiollurgy
AS1 Chemicals

Cly Nonletrous metallurgy, chemicals
TOBUHIN Maching making, texfiles

ARAD Chemicals, ferrous mefolligy
VRACA Machine making, bukiing
gl(J)DEAg;EST Machins moking, textiles

Chemicals, engrgy

—

Industrial activity throughayt in i
;so]r_:-r source of organic gng e t;:;nn:)?;:f

7% of OM, 87%of S5 for Buchores. also
plays g Pm.rge Part in e ouput of nirogenous
and phosphorous mater in the oreas whers i i
m_lense!yicorried aul, 40% of the nifrogen ¢
ot phosphorus for Bazay, o

® IMPACTS OF AGRICULTURE o

The i i i
o z;nes In which agriculture is dominant
b "Ry Me greot plains with gn infensity which
ec:eqlses from west 1 ost. The most iniensive
agricultural use is in i :
Vo B8 F | Slovakig, Hungcry ond
« While it is ovar gf| less intensive in

In'many coses, these Z0nes overlap with the
2ones classed os sensitive (See loble 4.8/ -
Ag:lculr.u'e s above all g source of i en
rc:;—r:ia ;cr‘grfesser exlent, of phosphorus. The quanti-
o rho-l rogen oulpul by egrictlie gre gregler
N e ouput by industry, even in the subbasing
I-;Ta.-re a mixture of octivities dominate
ILhf: 60% ogriculturgl nifrogen, 24% indysi :
Arod: 64% o ogricultire, 22% for indu.sjrrv}umch

WHOM

AND FOR WHAT;,

3.4
THE SUB-BASINS MOST UNDER THREAT

o TOTAL POLLUTANT CHARGES o

The subbasins selected ore tho: [
1 e which di
the lcrgesr burden of pollution, for mast of };:F;foz
deremh;ncnts considered (See Table 4.9
est is at the 1op of the list. |1
hmhdd ond induskial pollution, e Jgi:rmg:?
moinly fom the chemicols industry. The nirrogeg
and phosphorus burdens evoluated ore by for
greoter than thase of the other subbasins,
ssg??:: sub-basins, ?ocou ond Arad, undergo
Heant press
i rypef: ure from all three of the hyman
Finally, sub-bosins such
; : as Orodea and
& pest are mainly subjecied only to one ry;e
of pollution [ogricultural and household respec-
Iw_tralh;z, though in g very intense manner
"€ impacts of pollutants and their remedi
Sf: dependl ing on their erigin, Industiol or hm'::
100 waste is localized, generally located in the
:ver nework, ond leads 1o the fisk of eurephica-
ion, Asrsffufrurcl pollution alse conlributes 1o
:urrogl;conon by leoching but, as it is by defini-
on diffuse, may reoch groundwter fables and
Jre_::re:\.enr 9 potential risk for hyman consumpfion
t h?-" a slower kinetics, is Jass visible and thus is
dgfmlf o ideniify and moritor ¢
emedies in the firs) of rheee.msbnc i i
E5
and wiban wasie woter] will yse de-poﬂui::gusre::ﬁ

Table 4.8
The sub-l?asins most affected by
agricultural pollytion

ORADEA
SZEGED
ARAD

TOWBUHIN
SEKESFEHERVAR
Cly
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Table 4.9
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The sub-basins most under threat and the respective impartance of the three types
of human activity as a source of nitrogenous and phophorous matter

| NTROGENOUS MATTER PHOSPHOROUS MATTER

TOTAL %D, %AGR|| %POP TOTAL  %IND. $AGR ZPOP

kg/day doy
BUCHAREST 300,520 63%  23% 14% 50686 76% 4% 20%
BACAU 192719 40%  48% 125 23022 8% 12%  20%
ASI 177,832 34%  53% 13% 19701 62% 15%  23%
falt]] 134,808 243 60% 7% 130682 48% 183 34%
ARAD 200,100 22%  64% 14% 19,268 46% 21% 3%
BUDAPEST 95489  33%  24% 43% 17987 % 4% 5%
TOLBUHIN 99,850 4% 87 8% S
ORADEA 212,189 9% 81% 10% 13,595 29% 41%  30%

The above data have o be considered only as an order of magnilude which enables comparison between subrbasins,

Idantifying which human acivity generates the most pollutants guides the choice of remedies

which have fo be implemented in priority.

nology or restructuring of the industrial production
apparatus while, in the second, agricultural prac-
fices will have o be changed.

o POTENTIAL
CONCENTRATION INDEX o

If one wishes to specify the impact on the envi-
ronment of output burdens of paollution, dilution
phenomena will have 1o be 1oken into account.
The tofal burden of each pollutant for a subbasin
expressed as a mean oulput at its outflow gives a.
theorefical approach to expressing ifs concentra-
tion. It must be noted that the flow of the Danube
is not taken into account when the fiver crosses a
sub-basin. Calculations must be made carefully
becouse these potential concentrations do not
toke the infiltrated proportion of diffuse pollution,
the proportion of fixed pollution and the propor-

tion degraded by self-purification mechanisms
into account. This is why one must speak of o
potentiol concentration index without ollocating @
unit, The volues obiuined should be comparad
with the values measured in water analyses.

These cokeulations and the correspending carfor
grophic representations neverfheless have the
advantage of providing for another inferprelation
and improved possikility of comparisons eking
dilution phenomena into account. Classification
of the subbasins most under threat as calculared
from these concentrations is quite different from
the preceding one (See Table 4.10).

This classification highlights the low cuflow sub-
basins, particularly Brno in Slovakio, the basins of
the central plains (Budapest, Novi Sad and
Pancevo) and the Eastern basing surrounding the
delta [Braila, Tolbuhin, Tulcea). The pollution
sources in the Bucharest subbasin are such thot

Yy Live o
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1 Jable £10 =
The sub-basin with the highest potential

concentration indices {for off parometers)

BRAILA
BRNO
BUCHAREST
NOVI SAD
PANCEVO
TOWBUHIN
TULCEA

the dilution effeer (70 /) is nol sufficien |

this subrbiosin 15 fafl 1o appsor in the '-IrJls,‘sh-" Olr
_. One must underfine the toct that ;19 dethEVi
the :-e'c:.:l and the dustbin of the D-a;lubea;s :}ujr-
If‘c.'::jdea by sut—§051ns in which the pcr-;-n}iuf pol-
uon concentralion indices, patficulacly for nitrer

gen.ang phosphorus, ar = f i
o . ore i it !
i hy h are the t ignest of ne Wl el

3.5
HIGH-RISK ZONES

the highish zones (ntroducead hera were ob
ned by radnesion of the sensifive 'D:T'“‘G :d .
hal distibution af tha CDH\':*.?'TH‘Q:‘IGI:IH?:{‘. b
2oeh sub-bosin, The risks mapped are ::65 ™
eutraphication and o b oo e
| : ena pallution by nrogenous of
Phosphoraus maltér becayse only thesa te ale
:fm:-l hove been oken mig n-::o-.m:vTHe nsl»:,_-c;}
';Ej::r.“u‘?u:nsr waler resources [groundwater
o oesar karshic oquifers) ore-olso reniaseniad fo
=20t that the main aquifers are I;x:‘gr-;jl n
2t zom2s clossed g3 sensitive zones. ‘
Lq;k .’)F' information concerming cerain f
ochivity (fishing, leisure, Irrigation] has r?:z;seci)-
] 4 : I
“:;p:i'be _!o ‘Neomonte these parameters into
o oralive 20nes ot this point, This ecanomi
dimension ought 1o be incorporaiad c;r f.* :
stoge h oo

WHOM AND FOR

Examination of the mop shows hat the mast
endongered sectors are the low ploins of :;5
Tiszo and Vojvodine, and the downstteam wclior?
of. the Danube. Some karstic oquifers are in areg
with high nitregen pollution. They are ne;er!helr‘_'sj

::bobe reatively sheliersd from toa much effec!
o ut 25% of the wet zones ond abaut 10% of
{ e nalural reserves ore locared in orees with
=ovy polential nitogen discharge. I

A réading of Figure 4.35 alss shows he improve-
Enl-:ms which cught o be mode 1o our opproach
'he map is the piciure of the stofic sitvofion ond
does not toke tansfer phenomena from on
1s_jr-}arr‘: Ored 1o a downsiream one into chmf'
Thus the areq downsttear from Budepest doss
J;g:w seéiﬂ ﬂfeciec'il The clossification diffsrence
w-;gm-l i : rwolmnks of the Tisza in its down-
msvh: I;:ec o7 alse presents @ problem which

g e solved by foking @ fluvial “cormridor
account in the GIS. "

The execution of this wor j
extreme difficully in gaff):in; Tsr:ifku?h:f;; !
neous ond reliable) doto throughout the bo 4
Any da:giapmenf of GIS systems, ot an, sc:n:’n'
ought o invol solving this parficulor mzfem *

This problem hos been largely remerkod o
by all the participents fo the worksh '-'Pof‘?
f}e&# by. Equipe Cousteau and !ﬁeqacm:f
G?;l'mﬂ)« ::uf Budapest concerning the role of the

in enviranmental and water monagement
The aims of this work have been fo o great
extent achieved. We now hove o synﬁ:eﬁcgr&:ﬂ‘
ture of the whole Danube bosin where mpff
exerted by human activities and bufdens of

pollutont generated by them are concerned.

Conclusions may be drown From this concern-

ing overal| {
5 pollution of the Danybe cotchment

+ Romenio contoins most of the sub-basins most
ar‘r‘ecfedd by pollution, The delto s seriously
vnder threot, though it is one of the most

WHATE:

locoted 1
oteg. upsireom from the subrbasing gnd ought

EVALUATION OF THE

sensifive and richest zones on the Danube and
in Eastern Europe generally and principolly
by all the sub-bosins immediately upstream.
Vigorous actions must be carried cut there as
a matter of priority.

. Certain basins centered oround Bratislava dis-
ploy high burdens and concentrations, parti-
cularly of nifrogen and phosphorus. The filling
of the Gabcikovo dam reservoir located
downstream increases the risk of eutrophica-
tion and its pofenticl consequences.

« The central plains of the bosin in which most
of the wet zones are locoted are also subject
to significant pollution pressures.

One can also point out priorities in terms of
sectors of activity:

. Domestic pollution is preponderant in the sub-
basins of the large towns (Vienna and
Budapest in particular). Instollotion of purifi-
cotion plants and repairing of sewege collec-
for networks when necessary would consider-
ably improve the situation in these sub-basins
and in those in which medium-sized towns are
numerous. Remedies for domestic pollution
are the most obvious ones, the simplest ones
and the quickest ones fo implement.

« Industriol pollution presents the greatest prob-
lems in Romania and, to o lesser extent, in

Bulgaria. It is odded to the domestic pollution
problem in the Budopest region. Intense and
indispensable restructuring of the production
apparatus in these countries should cause Ihis
situation fo evalve quickly and, no doubt,
improve it fo some extent. The uncerfainty sur-
rounding these foclors nevertheless ought not
to justify @ wait-and-see policy which would
fe a situation which is already critical.

« The problems presented by agriculture are
practically never brought up. They are never-
theless importont in the central plains of
Hungary and in certoin Romanian and
Bulgorion sub-basins. Among the sub-basins
most globally under threat, three are so main-
ly due to pollution originting from ogricultur-
ol sources. The impact of agriculture gives
even more cause for concem in that it is sensi-

POLLUTION OF THE
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tive in the long term. The experience of
Western counlries has also shown that reme-
dies are difficult to implement.

The system developed by Equipe Cousteou and
its portners has shown the advantoges of a
procedure which favors consideration of the ori-
gins of and socioeconomic foctors cousing pollu-
ton rather thon onalytical criterio of woter quali-
ty. It mokes it possible to identify the direct
couses and lo define priorities for action in the
relevant seciors of activity.

This system can be improved, particularly in the
following directions:

. Increase of the geographic precision by divi-
sion info a lorger number of sub-basins ond,
eventually, by connection to nationcl and/or

systems.

+ Updating of certain dofa and incorporation of
new information, particularly concerning
other pollutants such as heavy metals or or-
ganic pollutonts, concerning water out-fokes,
concerning economic octivities supported by
rivers and their bosins and concerning de-
scription of natural environmenis, efc.

Updating and improvement of the calculation

coefficients relevant o burdens of pollution.

« Incorporation of moduli enabling upsiream/
downstream inferactions ond pollutant irans-
fers 1o be laken into account.

« Increase in the complexity of high-risk zone
definition criferia fo incorporate the economic
dimension ond competition between different
uses of the river.

. Development of models concerning the evolu-
tion of socioeconomic contexts and their
impact on the environment.

This Geographic Information System could be
the basis for a truly all-embracing approach to
the environmental problems of the Danube basin
and conslitute an important decision-making ool
in the context of development and the environ-
ment.

y 1L3Vvd
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area have been divided in 66 sub-basins {generally dass 3 sub-basins).

Map of the Danube bosin showing barders, river network, sub-basins and major towns. '«

The 817,000 km?2 of the Danube basin

© ALITEC 1993
Fig 4.24 -
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4
DEVELOPMENT OF A DECISION
SUPPORT SYSTEM IN THE DOMAIN
OF ENVIRONMENT AND
WATER MANAGEMENT

The stote of the environment is moving very rapid-
ly ond must be kept up to date regularly. The
recent experience in western countries hos pro-
ved thot an appropriote environmental
moriagement requires © global eppreach to the
oroblems, which supposes o heciment and o

POLLUTION OF THE

controntation of multiseciorial ond extensive infor-

mation (economy, ecology, technigue, sociall.

The successful management and raticnal, sustoin-
able and environmentally sound use of natural
resources require on odaquate ossessment of the
available resources prier to planning ond
management of its use.

Only relioble and systlematically collected doto
and information on the satus and rends of the
environment can the basis be of sustainable and
rational planning ond management. This is o
basic prerequisite for all aspects of environment
ond water resources development, management
and plonning.

The tool developed by Equipe Cousteau and its
pariners using a Geographical Information System
(GIS) is liable to fulfill these objectives but to do
so it must be developed and spread throughout
the Danube countries.

To achieve this goal, we orgonized a workshop
on "Geographical Information System (GIS) in
Environmental and Waler Management” involv-
ing eastern ond western experts. It provided feed
back on the system developed by Equipe
Cousteau, information on the state-of-the-art of
GIS and the programmes which are currently
carried out and general recommendations for the
development of GIS in the Danubian countries.

This material enables us to propose a project of
an Environmental Decision Support System-for the
Danube River Basin (EDDS - Danube).

4.1
WORKSHOP ON GIS IN
ENVIRONMENTAL
AND WATER MANAGEMENT

Equipe Cousteou, with the support of the Delft
Center of Technical University, the UNESCO
Depariment of Water Sciences and the Technical
University of Budapest hove orgonized a work-
shop held from the 28 1o the 30th of September
1992 in Budapest about the following theme:
“GIS in Environmental and Water Management

workshop.

Due ctienlion mus! be poid o the work done by
Pr. ljjos and his tleam, and by Dr. Mileradov and
Pr. Marjonovic in organizing and preparing this
workshop ond following up this study.

It brought together 43 porlicipants and more
thon 30 observers coming from most Danubion
countrias [with the exception of Germany ond
Romania) as well os the Netherlonds ond the
European Bank for Reconstruction and
Development.

The objectives of the Workshop were the follow-
ing:

o To evaluate, discuss and analyze the method
and application of the GIS as a useful ool for
sustainable and environmentally sound river
basin management and administration.

o To promote ond to ensure the linkage and the
compotibility between the different systems
implemented on the Danube river basin af the
nofional and international scale.

o To use the Rhine basin experiences in the field
of environmental and wates management and
GIS in order to optimize the current GIS pro-
grommes in the Danube river basin and fo pro-
mote cooperation and exchange experiences
between the Rhine and Danube basins.

o MAIN RESULTS e
Two scales for implementing GIS have been
identified: ‘
o At the basinwide scale using the approach and
technology developed by Equipe Cousteau.

DANUBE
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It hos been demonsirated thot the activities:
onalysis opprooch has numerous advantoges
for whola ransboundary basin GIS apglico-
fion. Unil o demiled environmental marniforing
system is designed and implemanted a1 basin-
wice scele, of until dafe exchongs methodolo:
gy ond protocols are ogresd upon, the acivi
fies cpprooch is the most proclical and feo-
sible way 1o implement @ GIS on the whole
bosin scale. The onalytical tools developed bry
the: Cousteau team con improve environment
ond water manogement in practice ond also
improve and develop further coopersiion
among the Donubian countrias,

o At the national and local level using a two
way approach:

- Basin activity analysis and loading through
export coefficients.

- Environmentol monitoring appraach which
should be based on distributed doto collection,
storage end retieval ond integrated modulor
GIS development and implemeniation. Cesign
and implementation experiences from the
niversity of Nowi Sad, Mihallo Pupin institute
and River Danube Water Authority are very
useful guidelines es 1o the opproach ond
concept of e GIS system for datalled national
and locol scales as are the experiences of
ather counfries present ot the mesting.

o Works liks the RhineDanube Project should be
harmonized or new ones should be iniligred
immediately on the integration of the basin-
wide approach and messuiement approach at
national end lacal seales (date exchange
metfiodalogy. data collection procedures,
eic.).

In order to be able 1o fulfill the above objec-
fives, the following work should be inificled:

o Harmonized data collection and exchange
methodology.

o 515 Taining programmeas in e Danubion coun:
ries. This wortk should include te developrment

of G5 curriculoe os well os the organization of

seminars, workshops anid shott coursas to figin

the people working with GIS in Danubian

countries

WHOM

AND FOR WHAT?

o In order lo aid the monsfer of technology ond
the accumuloted knowledge of Equipe
Cousteou, existing hotdware and sofware in
ecch counfry should be supplemented in an
adequate manner, Troining should also be
conducted with respect © software and hard
ware use necessary to implement the Cousteay
leam's tools.
In response 1o the requirements of the inter-
national funding agencies ond their need for
tools 1o oid decisionmaking and project evol
vation, work should be initicted on the devel
opment of the decision support system for
project evaluation, uilizing the tools developed
s0 far and the results of the future work reslt
ing from this werkshop. Similar work should be
initioted at the national level also.

International sudent ond stoff exchange pro

grammes should be developed uiilizing the

sxperience of the Rhine-Danube Project to
improve the How ol information omong

Danublen countries and the ransfer of techno-

lagy from the developed 1o the lass developed

couritries in the fisld of GiS.

e Ag we have sesn ot this workshop, there s of
least one teom in each Danubion country work-
mng on GIS [instiutes, ministies, private enfer-
prises, efc.). This foct makes it possible and
relatively easy o estoblish & bosinwide net
work of experts whe will cantinue to work
logether to promole the development and
widespreod use of GIS development.

4.2
ENVIRONMENTAL DECISION
SUPPORT SYSTEM FOR THE DANUBE
RIVER BASIN

Equipe Cousteou and its portners: Pr. Ishain llios
{Technical University of Budapest], Pr. Milorad
Mileroday, Dr. Prvoslav Merjonovic (University of
MNovi Sad], Michel Soulia [CRITMVerseau), Jean-
Paul Cheylon [GIP-Reclus), and the compary
AUTEC in Monipellier, propose 1o develog an
advanced approach o decisionmoking in the

EVALUATION OF THE

field of epvironmenial management. It is colled
the Environmental Decision Support System for the
Donube river bosin (EDSS-Danubel. This project
wos conceived in principle during the first
Geogrophicol Informotion System in Environment
and Water Workshop held in Budapest of the
end of Seprember 1992,

The state of the environment in Central and
Eastern Europe has been attracting incressing
attention from the world community in recent
months due fo the significance of environmentcl

oblems which are coming fo light since the cok
Epse of centrally planned economies in these
countries. Initial evaluation of the environmental
problems in the Danube river basin has identified
two groups of potentiol or existing problems and
issues. The first is relared 1 the existing siole of
the environment, The second 1o the problems and
issues reloted fo the woy environment wos studied
and monaged in the past and the chonges and
fesifuctufing necessary fo ensure future well being
of the people.

The environmental situation in Central and
Easlern Europe highlights the following problems:

e Environmental quality of the Danube river basin
is under great pressure from a diverse range of
human activities.

e Urban populations are generating pollution
because of largely inodequote waste woter
freatment and solid waste disposal facilities.

» Inadequate atiention 1o envicenmenial impocts
from indusiry, energy produciion and agriculture
hos resulted in significant water, air and soil

polluion at local, regional and fransboundary:
levels

o The situation on the fributaries of the Danube
river is much more severe since concentrations
of pollutants often exceed acceptable ston-
daords.

o locel octions to control and manage waste
discharges, though imporiant, have not been
sufficient to ensure environmental sustainability
in most areas of the basin,

o Non point sources of pollution of the Danube
river may represent a serious problem.

o Remains from past pollution may represent a

POLLUTION OF THE

problem at certain localifies and will deserve
altention.

o Proposals for large-scale investment schemes on
the Danube river have revealed serious
conflicts over aliemnative land uses, particularly
the preservation of ecologically important wet
lands.

o Danube river environmental evaluation has
yielded important insights into the nature of the
regional problem.

e The crilicol inerdependence of upstreom and
downstream neighbors is seen ot all levels of
the Danube basin.

Today:

o Financial resources for investment in new infra-
structures and for rehabilitation, restructuring
and modernization ore limited.

o Internotional agencies and riparian countries
foce important choices in deciding how 1o ollo
cale limited funds to ensure the highest region
al environmenial benefir,

e International and bilateral cooperation on envi-
ronmental problems and their solutions has not
yet reached a sufficient level o solve environ
mental problems inherited from the past.

It is obvicus that the existing situation in Central
ond Eostern Europe colls for prompt octisn af an
international level if the exisfing frends are to be
reversed and if the environment is 1o be profecied
ond preserved. Never before hos o region in
Europe been foced with such o vost environmen:
ol degradation problem and never before has
there been o situation in which local communities
had so few resources 1o devote 1o the environ:
ment over such a short period of fime. This unique
situafion calls for new and innovotive approoches
fo environmental protection, rehabiliiotion, plon-
ning ond monogement. Experiences from the
developed countries, even though very useful,
cannot be ransferred without ariticism and adop:
lation. Portiol opprooches will fdd only portial
solutions which will not be sufficient 1o change
the existing situotion in & major woy.

It Is necessary 1o approach the problem holisti
cally ond to develop integrated stomgies bosed
on a new ond emerging envircamentally sound

philosophy.

DANUBE
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® PROJECT PRESENTATION o

This holistic opproach presumes an inlegration of
sconomy, ecology ond chnology with the socio-
political system. Integral democratic dacision-
moking processes are nided by the complex
decision suppot! toals whose use is mode pos:
sible by the technologicol advoncements of the
recent past,

The decision-making process and successhul
mEnagement and rational, susisinable and envi-
ronmenially sound use of natral resources require
on adequate assessment of the ovollable quantity
ond quality of resources prier 1o plonning ond
managemen! of its yse

Resource assessment is of crilicol importance for
the wise and sustainable monagement of
resources.

The brxkb\?ne of en advonced decision support
system is intormation and the system used 1o
manage It Since environmentol problems mani:
fest emselves in spoce and fime, the daia from
which information is exfracted also hove a lempe-
"ol ang spatial character ond the daia manoge
ment and onalysis system must reflect this, basides
including oll the data necessary to describe the
relevanr ospects of the envirarimant Irigngles.
Furhiermare, an odvanced decision SUpPOT! Sys-
fam must allow for o holistic evaluation of the
envirenment o5 well a3 for parfiol analysis of the
enviranment with respect o space ond fire of the
doto which are ovallable: An odvanced decision
PPNt system must also be flexible ond ollow
te onalyses of different scenarios for the futura:
in other words; it must be madular, with foreeask
Ing ond glfemative svaluation teols built intg it

The core component of such g odvancad
Environmenial Decision Support. System is the GIS
systetn for dolo onalysis and information exirac
fion coupled to modules for forecasting and
onalyses of altemative salutions,

The Equipe Cousteou Donube Programme pro-
vides @ globol evoluation of the environment in
e Donube basin and, using specifically devel:
op=d methedology and GIS, identifies risk zonss,

The evaluation is based on an upstream
approcch o soutces of pollution through an esfi-
mation of humaractivities pollutait relagses On

WHOM AND

FOR WHAT?

these boses, some pricrity inlerventions and o
generol shorterm basinwide action plan for the
Danube basin con be developsd. The proposed
project builds on this on national and subregionol
(iributory subrbasin] levels, However, before this
con be done, concarns and problems resulting
from scole reduction from glebal (basin wide] o
nofional and local levels must be solved.

In accordonce with the Envitonmentol Program:
me for the Donube River Basin this requires:

e Institvtional building and restructuring fo im-
prove environmentol planning and manage-
ment. This should include inventories, devel
opment of analytical tools for planning and
maonogement, strengthening of networks, in-
stiutions, human resources, non-governmental
organizations and opplied ressarch.

o Development of o strategic oction plon and
investment programme which should include
nafional reviews of the environment of ach
country in the bosin, and preparation of envi-
ronmental improvement projects ond studies
Inational and regional level),

In order 1o do this and ensure that notiona! st
legic action plon for each Cenral and Eastern
Euvropean Donube Basin couniry are comparable,
and in order 15 be oble io ransfer the Equipe
Cousieau approach for the whole basin foa
nationol level, it is also necessary 1o develop:

* Methodclogy of environment assessment of the
notional scale.

* Methodology for the evaluation of pollution at
the national scale.

- Methodology for the identification and evalua-
fion of sensifive zones at the national level,

Reloted to this is the resolution of questions
regarding:
* Technical ond practical choicas of the Equipe
Cousteoy GIS implemeniafion o the naficnal scoks.
- The GIS data model for nofienal scale analysis,
- Other issues reloted 1 the Decision Support System.

The potential to combine oll of the elements of
fhe stateolthean Decision Support System [DSS)
end GIS technolegy, and build o distibuted ner

EVALUATION OF THE

work of national nodes provides potential users of
the project with results that did not exist in the
Danube basin before.

This network will link national EDSS nodes
(Figure 4.35) all working together as national
support units ko National Focal Points established
within the Environment Programme for the Danube
River Basin so as o ochieve inegration of nation:
ol and inlernationa! efforts. The National Project
Coordinators hove alreody been identified in
most of the countries on the occosion of the
Budapest workshop.

Todoy, the technalogy exists for the implemen-
lation of DSSGIS technclogy across the netwark
of experss. It is very imporicnt lo moke the pro-
ject @ prowtype using the fechnology which has
been chosen, os well s 1o st the datobase
design and datbese management schemo to be
wsed. Through a pilot project, crifical issues relat
ed lo dotobase design and technology imple-
menilion con be evoluoted ond reviewed, and
improvements and adjustments can be made for
final implementation,

However, the following botenecks are expect-
ed in the development of an environmental
Decision Support System for the Danube basin:

- Incomplete organizational structure of public
odministration,

The objective is to
create o network of

POLLUTION OF THE

Figure 4.35 - Network of national Environmental Decision Support System nodes.

- lock of odequare dota fer some major seciors.

- The variety of hardwore and software plotforms.

- limited funding.

- lack of a sufficient number of experts 1o ensure
odequate syslem implementation ot national and
local levels.

These botilenecks must be overcome through
acliviies within the Environmental Programme for
the Danube River Basin. g

The organizational structure and management
thot support the EDSS-Danube are also crucial o
making disibuted GIS implementation work.

e PROJECT OBJECTIVES o

The objectives of the project are to develop the
EDSS-Donube syslem ond use it in the develop-
ment of the Strokegic Action Plan for the Danube
River Basin in such @ way os to provide an inte-
grated framework to address distinctly national
and regional issues os well as local problems.

The bases for this integrated fromework have
already been developed within the Equipe
Cousteau Danube Programme and this should be

Slovakia

notional Environmental
Decision Support
System nodes all
working together as

Hungary h(

national support units
to national focal points
established within the

=
Slovenia

N

Environment
Programme for the
Danube River Basin
coordinated by the
Commission of the
European
Communities.

Croatfia Y rgu;gg,f

A £0s5Donube Node o5 a support unit to National Focol Points
O National Focal Points
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tested and verified ot ¢ natienal, regional and
locol levels firgugh o Tisza River pilor study.

The results of the pilat sty will be applied and
verified by o seties of sub-basin stdies in each
Donubian country.

The overall goals of the project are:

o Developing o metodology for EDSSDanube
syttem and implemantotion using ‘on holistic
opproach o the environment far global, nofion-
ot and local levels. This. requires:

Developing resource assessmert methodology
for globel, natishal and local scalas. b
s Splitting EDSS into functional modules for
sequentiol methodelogical development,
Precisely defining user nesds af different levels
of the decisionmaking tree.

Precisely defining dato needs for the EDSS En-
vironmenial Frogromme for Donube River Basin,
Appfy_mg the EDSS methodology on o pilet
scoie for the Tiszo river basin o fest ond verify
it Implementing the £DSS on a notional scale.
Moking the EDSS technology ovailable to
everybody who wants and should use it. This
includes roining of the potential users of EDSS
in each basin country,

Transfering the results of the Equipe Cousteay
Progromme 1o each country in the Donube
casin ond implementing the environmental
evaluotion methodology o the national and
‘ocol level. This requires:

e Forming o notional EDSS node in each country
95 @ support unit 1o Nafional Focal Points and
outfiting it [Hardwore, software, methodology)
to handle the Equipe Coysiaauy methodology,
Developing notional/focal level pracedures for
the adapiation, colibration and verification of
the Equipe Cousteay mriethodalogy. This will be
done thiough o pilet study for the Tisza river
Bosin ond will be based on g comparative
cnolysis of the human activifies analysis
approcch and envirenmental monitoring
approach

Varitying the resulls of the pilot study on the
Tiszo rivet bosin in each-participating Eastern
ar Central Europsan Donubian country using a
selecied characteristic river basin,

e THE DANUBE: FOR WHOM AND FOR WHAT 2.

e Bringing 1o the public’s arention the scope of
the environment problem in each participating
couniry, :

e Demonstrafing the effects of new technology
upon environmental decision-moking and
manogemant,

The cbove objectives may be modified 1o suit
the particulor sitvation in each participating counr
fry due fo the foct thot the level of EDSS and GIS
use in different Donube bosin countries may dif
fer. The local situation must be considared and
every effort mode 1o cecommodate it

@ EXPECTED RESUITS o

Expected results from the project are:
o Improved environmental analyses, proection,
rehobilitation, planning ond managemernt.
o Infegrated global, notional and locol decision:
making.
o Improved decision making,
o Harmonized doto collection and exchange.
o Integroted systems analysis,
o A network of EDSS-GIS nodes connecting
Banubion counfries,
o Improved national environmentol institutions
and administation.
o Easier bilateral cooperation,
o Eosier Danube Convention moniloring.

The proposed project fully complements the
activities within the Environmental Programme
for the Danube River Basin ond should be on
integral part of it. The project represents the infe-
grotion of the work on o number of other envi-
ronmental projects in the Donube basin carried
out with the participation of the complementary
expert teams (Tempus, Rhine-Danube Project
EDSS, Us AID, etc.).

_ This project could also play one of the most
imporfont roles in the future development of the
Danube basin, Neturel resources and environ-
mental problems will be evaluated on both glob-
ol and local scoles using compatible methodolo-

EVALUATION OF THE POLLUTION OFf THE DANUBE

gies. Environmental evaluation will be implemen-
ted in all the Donubion countries using the same
general methodologies. Environmental data col-
lection, storage and retrieval will be har-
monized. Transboundary environmental prob-
lems will be evoluated. Methodology for project
eval-uation on global and local scales will be
devel-oped ond implemented in each country.
Decision-making processes and technology will
be improved. Western technology will be trans-
ferred to the Danubian countries.

The budget for this project is estimoted ot 2.5
million ECU for a three-year period.

With respect to other planned activities or those
already in progress, the proposed project
represents an importont step towoards infegral
environmental management and development.
This is fully in accordance with the conclusions of
the Rio Summit and the needs of the Danube
Basin Ecological Convention currently under
consideration by the Danubion counfries.

R E € O M M E
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The requirement for control and monitoring of the Danube's environmental condition can under
no circumstances justify a lack of immediate oction fo limit environmental contamination.

* Urgent and immediate measures

- The Denube is mainly polluted by heavy melals and
humon woste, This leods 1o ask os o matter of prior
ity that the countries’ capilal cifies, the lorgest towns
ond the industries cousing the most pollution should
equip hemselves with purification plants as @ maner
of pricity. Refitting sewage and drinking water cok
lecior networks is also a priority. These measures
should be accompanied by an improvement in
industrial processes in order 1o limit the amount of
polluted waste entering the Danube’s waler.

- Measures must be implemented os quickly os pos
sible to reduce or ercdicate the couses of pollution
identified by means of hot spots and high-risk zones
such as the Romanian subbasins, the delta and the
wet zones of the basin’s central plains.

- The water tobles of the Danube basin are particular
by under threat from industrial and domestic pollu-

tion. Preventive measures must be underiaken as a

matier of priority. In particular, the filling of the

Slovakion dam at Gabcikovo must be shelved and

the construction of new doms can no longer be

envisaged. :

- Diffuse pollution from ogricultural sources con no
longer be ignored in the Danube basin. Most of the
threatened subrbasins are under threat fom diffuse
pollution. The longterm consequences of diffuse
pollution are serious enough 1o warrant precaution-
ary measures being implemented immediotely.

¢ Environmental resources assessment

- Measures for moniloring environmenta! pollution
and, in particulor, woler from the Danube must be
integraled info @ comprehensive environmental pro-
gramme incorporating a main-river-and-ributary
worefquolity monitoring programme omong others.

y tyvd
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The Bichorey Declaration MOy senve as o bosis e
the contrel and menitoring programme if its prefoge
Ives are extended and ifs resources greatly comple
merifad

- Phwsical/chemical cnolysis of the somples token ar
over SO points along the Danube ghve o epresen
tation of pelluion in the fiver and endble ¢ cadain
number of hot spots ond the main confanimants 1o
b= idaniified. In order 1o complement these dato,
the number of sompling painls must be increased 1o
around @ hundred on fhe Danube ifsalf ond exlend-
ed Io the main tibutories A detoiled mop of sed
mRaony contemination in the Dariube basin must be
diavan and be periedicolly updated,

*In each of the countries, laberotorias or Institutes will
be identified and chosan Io porticipate in the
Denube water contral ond monitoring network.
Technical and financia| resources will be aliocated
o them in order to fulfil this 1ask_ Meacsurement pro-
cedures will be stondardized withoul being caried
oul by o single bedy. Intergalibration betwsen
leborataries will be scheduled, as will siof freining.

- Analyses will have to be carried out:
- every five years for sediments and deposited sub-
stances,
- every year for benthos, fish ond myssels,
- every month for suspended subsionces,
- every week for nutrients.

- A multiparometer approach must be developed in
order o identify porticulary polivted zones,

- Intemational exchanges’ between laboratories and
inslitutes from the west and eqst should be encour-
oged and developed.

* Environmental management

- The unique sitveticn exising in Cental and Eostem
Evroge calls for new and nnovative approaches 1o
environmentol protection, rehabilitation, plansing

N D A 1T | o N s

and monagsmenl, It is necessory 1o opproach the
crifical envitcnmental situation holistically and 1o
develop integrated sirategies bosed on o new and
emerging environmenially sound philosophy.

* To provide better environmental management,
Equipe Cousteou and its Farinets are proposing the
reolizofion of an Envirnmentol Decision Support
System for the Danvbe River Basin combining oll
the elements of the siate-of-the-ar ofFDec ision
Suppaont System and Geographical Infarmation
Systp:mo anf itd o distributed Network of Nationol
Nedes, Envitonment assessment s of critical impor-
fance for the susicingble manogement of natural
rescurces,

* Rodieactive survey

Addinonal Investigotions are required in order 1o
evaluate whether the method should be used 1o
identify contominated zones which ore siill kepr
secrel of o unknown,

- In Eostern Ewops, just as in Weslen Eurape, oll
precautions hove not been token in slorage of
nuclesr waste of indystrial of medical origin.
Uncontrolled dumping sites do 2xis). The aerial sy
vey has enablsd one 1o be identified near Cetate in
Romania,

Systemolic searches for unconolled. dumping sites
are on cbligotion for envircamental prolection and
of course for protection of the population,

* Intemational cooperation mug be encouraged and
sustained in the field of moniiofing and controlling
radicactive contomingtion in the environment.

Finally, in o generol WOy, dolo’ conceming environ-

ment and water qualily situatiens must be available to

2och state and this is the responsibility of state
ers,

PART 5

GABCIKOVO: A CASE STUDY
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GABCIKOVO:

he concept ond execution of Equipe
Cousteou Danube Programme are
based on o complete overoll approach
to the environmental problems which
takes the long-term into occount. The

Gobeikovo dam supplies us with ideal proof 1o

demonsirate by example that this opproach is a

suiloble cne to use.

in recent decades, the consequences of our

shoricomings in develepment planning hove
manifested themselves in the form of a prolifera-
fion of environmental problems at the local, re
gional, and globol levels. Remedial efforts have
engendered two principles which are now well
recognized:

o Most of the problems result from narrow sector-
bosed processes of logic. The solutions devel-
oped by specialists acting on the basis of their
own field of skill alone result in deadends.
Development projects or solutions 1o existing
problems must be reseorched from the point of
view of all their various aspacts,

o Shorterm reasoning results in consequences for
which heavy premiums must be paid in the
long term. It is no longer passible 1o exploit cur
resources as if they were infinite. The concept
of longerm management, or sustainable futre,
imposes itself as o necessity.

Equipe Cousteou, using these wo fundamenial
principles as o basis, has developed the concept
of Ecotech, This involves compromising within the
same rafional process among fechnicol, econom
ic and ecological rofionales in order for decisions

A CASE STUDY

made by the sociopoliticol mechanism 1o pro-
ceed (See Figure 5.1). .

The importance of o complete overall approach
ond taking the long ferm into account is rendered
absolutely crucial in river exploitation, as rivers
are highly complex ecosystems and constitute
resources common o a great number of human
activities. This applies all the more so since river
developments are irreversible.

The Gabcikovo dam is the legacy of the past in
which norrow rationales and shorterm reasoning
were exacerbated by o factor inherent to the
communist system: o lofalilorion approach to
government, where opposing viewpoints were
unaccepioble, ond o will to raise humonity's
status by controlling the environment. These

breught about the hegemony of fechnalogy.

The Gabcikovo dom s the perfect result of is
“echnician’s” rationale, which gave carfe blonche
to the know-how of hydraulic engineers ond
which still persists. Such @ rationcle is not limited
1o the design of civil engineering warks but is
exiended o the ecologicol and economic fields:
o The solutions enviscged for environmenial prob-

lems are “odded on.” Rather than removing the

couses of problems, new sschnical devices are
designed which are infended to correct the
consequences of preceding technical devices.

The results somefimes attain the absurd. For

example, the installation of a network of

pumps was envisioned in order to compensate
for the waterable level variafions downstream
from the dom. These pumps would have com
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ENVIRONMENT
PARTIAL SOLUTION IN A
DESAGREGATED SYSTEM OF
DECISIONMAKING

Economy
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Figure 5.1 - Ecotechny, a new concept for lon
management and sustainable

FOR WHAT?

2 term environmental

IN AN
INTEGRAL SYSTEM OF
DECISIONMAKING

sumed a large part of the electricily produced
by the doml
s The evaluation of the dam's economic viability
as presented in the reports which were goces-
sivle was carred out using o simplistic ratio-
nole involving no stiategic reflection or long-
term forecast coneeming future energy require
menis or navigationol development potential,
Tm‘a work carried out in the context of the
Bonube programme encblas us 1o present a conr
plete overall evaluaiion of the dam's advaniages
&N an ecanomic level and of its envirermenial
consequences.

1
DESCRIPTION OF GABCIKOVO

The Gobcikovo dom is located on the
Hungoriar-Slovok section of the Donube, a few
kilometers downsiream of Braisiovia, ‘

In- the: initial design, the sysiem included a set of
dikes confaining the ssservoir, o dam at Duinakiliti
lin Hungary] blocking the Donube gnd diverting
waler townrd the supply canol, o hydroelecrric
station at Gabcikevo, an outlet canal relurning
wotes 1o the Danube ot km 1811 {See Figure 5.2},

Alter the warks an the Hungarian side had been
stopped, the Slovaks hed implermenied the alier

native C, which comprises a new dam at
Cunovo (in Slovokial and new dikes modifying
the right bonk of the reservoir, limiting its perime-
ter 1o Slavok territory. ‘

2
CONSEQUENCES FOR THE
ENVIRONMENT

We will limit ourselves hers 1o the wo mojor
problems: the effect on the alluvial ecosystems
lining the Danube in this zone and the risk of pok
lution ofdrhe water resoiirces. For further deoils
please refer Io the report “The Gabcikovo Dom:
o Textbook Case.” e

2.1
EFFECT ON THE ALLUVIAL
ECOSYSTEMS

Filing of the dom ot the end of .
raised the risks or treats which %em]izz
over the alluwvial ecosystems to the level of o
concrete reality. In o few doys, the consequences
of flow reduction in the river bed 1o around
300 m¥/s were measuiable: while it wos 'poar

GABCIKOVO:

sible to cross the Danube without wetting one's
feet, the water-able level plummeted by severol
metres. The wells dried up and secondary chan-
nels and ponds drained, leading to the deoth of
thousands of animals, in the medium term, threat
ening the whole of the plont communities.

These facts demonstrate the incompatibility be-
tween operation of the dam according to the
planned method, which scheduled flows in the
Danube comparable to those actually observed:
200 1o 300 m3/s, and survival of the ecosys-
tems which line the river. They also demonstrate
the failure of the environmental studies carried out
by the dam builders.

Studies which we carried out on these alluvial
ecosystems “Alluvial ecosystems: a unique heri-
tage” enable their value to be specified.

o VALUE AS HERITAGE o

These alluvial plains and forests are the richest
regions in Europe, not only in terms of the diversi-
ty of species, but in lerms of biomass and produc-
fivity as well. This richness is directly linked to
river dynamics - proportional to the surfoce areo
flooded - and the extent and steadiness of the

Figure 5.2 - Schema of the Gabcikovo dam and of the clternative C.

A CASE

flooding. Because they combine the resources
and diversity of terrestrial and oquatic ecosys-
tems, while remaining a highly dynamic and
unique environmental interface, alluvial eco-
systems are the richest and most productive ecor
systems of the temperate regions.

Alluvial zones are used by animal and plant
species as migrating and favel corridors. These
corridors played a crucial role for terrestrial plants
during glaciations. That is why current alluviol
forests ore so abundant in remnants from the ter-
tiary era.

Toking this heritage value into account was
recommended by the Rio Conference through the
Biodiversily Trealy.

e FUNCTIONAL VALUE o

Allvial plains have direct economic value link-
ed 1o this exceptional diversity and productivity.
However, it is difficult to evaluate because alluvial
zones no longer exist along the courses of
Weslern European rivers, and in Eastern Europe it
is still impossible today 1o obkin reliable econo-
mic data on river resource exploilotion in recent

years.

Abter work was
stopped on the Brafislova
inifiol design of
the dam on the
Hungarian side, R g PRI Gabikovo plont
a " ‘:’s’o':’:’:*:":’:‘:.:’:‘:‘:’;'-D *
the Slovaks unilat- PR SRR TA S
e Tl S W e 5
erally simplement- Maw Cimovs dam SR s .‘o‘,"o::&:-:é_“
2 ¥
ed the so-colled i : W‘
“alternative C* on al \
their own territo- SIOVAIGA i
ry. It was putin e s | HUNGARY
operation at the — i g
end of October Aarnotve C mservoir 1727/
1992, 1 Indicl project resenvolr “
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Fishing communities, which have completely
disappeored from the rest of Europe, subsis! only
in the oliwvial zones. logging is parficularly promis:
ing in hese olluvial zones with high productiviy,

Alluvial plains, but more importantly alluvial
forests, provide the best system for puritying watsr
and recycling organic motier. The: ossimilation of
nufrients (phosphotes, nimates] by teresrial and
cguatic plont life in the olluviel plain offers o
means fo purity river water and groundwater,

Allwicl ploins offer the best prokecrion against
flocding, because they slow the flow ond give
the-waler room to spread out. In oddition 1o the
roughness of the plont life on the riverbonks gnd
the plain, which slows water speed, sespoge
decrecses the level of fleeding. On the other
hond, conalizofion increases the power and pro-
pegation speed of flooding.

The imponance of the furiciions of the alluvial
pioin is not marginal. Cerain territorial collectives
in e French region of Alsace hove undersiood
fhis importance perfectly: with o view Io long-erm
management of the quality of their drinking waler
ltaken from on alluvinl water table), they fund
maintenance of naturel mecdows in the wet
zones in order ta fovar self-purification of the
waler passing down lowards the water table
during high wotar,

2.2
CONSEQUENCES FOR THE QUALITY OF
WATER RESOURCES

Fallowing filling of the dom, o reversal in the
pasition of Slovak experts concerning the risk of
subrerranean woler pollution wos observed:
whereas it had olwoys been denied, il suddenly
oecome o very serious thizat 1o the Samorin lops
which supply the town of Brofislava, upon which
It was proposed lo reduce the water flowing
mrough the bypass channel!

Our shudies fully ogree with the recent convie
tions of these experts.

The risk of contomination is linked o wo phenc-
meng

WHOM AND
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o The sccumulation of polluted sediment on the
of the reservoir moy enable the passoge
by pressure of polluionts through 1o the subjo-
cent woter toble. This storage may creale the
conditions for a chemical fime bomb:
a cerioin concentration threshold or if reducing
condifions develop on the botiom, massive re-
release of pollutants moy take ploce with
serious consequences for the environment.

o Eutrophication, created by the conjunction of
strong nutrient concentrotion (leaching of agri-
cultural soils, urban or industrial waste), of
waler clarification by setflement and waoter tenr
peroture increase through reduction of cyrrent
velocity in the reservoir ond creation of still,
shallow zones. The explosive development of
algae leads to onoxic conditions and 1o the
development of reducing conditions on the bot
fom.

Two of the studies which we have corried out
enoble these risks 1o be determined. The first
“Overall evoluation of pollution and high risk
zones” highlights significont sources of pollution
upstream of the dorm: the cities of Vienno and
Bratislova, which are very poorly equipped with
purificofion plants, the Bmo region connected to
the Danube by the Morove. These are sources
moinly of orgonic subsiances and nitrogen and of
phosphorus 1o o lesser degres. The presence of
these sources warsans the risk of eutrophication.

The second *Concentration of chemical poliur
ants in sediments and mussels along the Danubs”
carried out by the Marine Environmental
Loboratory of the International Atomic Energy
Agency confirms the existence of these sources
and defines them. High concentrations were
meosured in the sediments of the Bratislava
region for the following pollutants:

s PCBs ossocioted with the cily of Vienna.

» Hydrocarbons.

» Coprostanal [on indicotor of sewage pollution)
associated with the city of Brotislova.

o Benzopyrene and leod, o combinofion of pro-
ducts characteristic of fossil fuel combustion
fincluding the combustion of leaded fuel),
Another tesult of this sdy is the highlighting of

GABCIKOVO:

the very high level of pollution in sediments roken
from the Djerdap dom reservoir (ron Gate); this
sample was a hot spot for almost every measured
parameter.

One of the conclusions of this report is “The
important point is that any dam in the river
downstream of identified sources of pollution, will
create a potential buildup of contominants and,
in some cases, a future chemical fime bomb.”

Moreover, instollation of purification plants in
the surrounding urban areas of the reservoir,
promised by the dam builders, has always been
postponed. It has now been posiponed until the
fiest profits from the power siofion. in the mean
fime sewage from the cities and villages will be
ejected untreated into the storage lake ...

All of the above factors would tend 1o result in
contamination of the region's drinking water reser-
voir. loss or deterioration of these resources
would have serious consequences at an econo-
mic ond social level. A large number of the in
habitants are not connected to a drinking water
distribution network and depend on the quality of
subterranean water in their daily lives.

3
THE DAM’S ECONOMIC VIABILITY

Will the economic advantages of the dom be
sufficient to compensate for its drowbacks2

3.1
ELECTRICITY PRODUCTION

In the documents supplied by the Hydroconsult
firm anclyzing the economic value of the dam,
the production of electricity is considered as a net
profit (equivalent to the energy produced muiti-
plied by the import cost of the some amount of
energyl. However, this is only tue if it meets o
quantitative need both now and in the future and
it the production is coherent with the most appli-
cable energy strategy.

A CASE

The study “Energy in the Danubian Counfries.
Current situation and outlook.” shows that this is
not the case.

The Czech Republic and the Slovok Republic
consume large omounts of energy and electricity
with a very high electric intensity {wo to three
fimes higher than in western countries).

Efforts made in energy efficiency could allow
these countries o have energy supplies compa-
rable to those of Western Europe today by the
year 2020. Elecricity consumplion would be
then about 6.5 TWh lower than ifs current levels
for the Slovak Republic alone.

In this future context, which is indispensable to
ensure the ransition of the Slovak economy to a
modern economy open to the rest of the world,
the Gabcikovo dam does not respond to any
future requirement.

Moreover, elecricity production from the dam is
very slight by comparison with Slovok consump-
tion and with the savings polentially able to be
made by improvement of energy efficiency.
Production, which was 1o rise from 1.2 TWh 1o
2 TWh depending on the configurations applied,
will have 1o be reduced further because filling of
the dam hos proved that it corresponds to a flow
distribution which cannot be withstood by the
alluvial forests. This being the case, electricity pro-
duction will be absolutely marginal.

Nor can Gabcikovo be considered as one
component of a strategic reorientation of electrici-
ty production, since the Slovak Republic is contin-
uing ifs investments in the nuclear industry and in
hydroelectric equipment on its other rivers.

These investments combined, which confribute
to overequipment in Slovokio, ore token away
from other sectors which are for more crucial to
the economy. Allocated to industricl modernizo-
tion, they would have been able to energize this
sector of activily and at the some fime generate
energy savings.

investment could also have been made in
renewable energy sources which represent a far
greoter polential than that of Gabcikovo's produc-
fion (it lolols 7% of cument consumption in ex-
Czechoslovokio as o whole). Exploitation of these
resources would also have the odvantoge of solv-
ing certoin environmental problems such as
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=xploifation of el or urban woste ond of induc.

Ing the integroticn of new technology which
constitites o development opportunily for the pri-
vote sector

3.2
IMPROVEMENT OF NAVIGATIONAL
CONDITIONS

The major ditficultiss for novigotion ‘on the
Danube cre lecated along the Hungarion:
Slovakion  section, since the depth al 25 dm
recemmended by the Canube Commissian. is nat
reached there for 30% of the yeor. These difficur
figs ore porticulerly expensive as they eccur
during periods in' which the Danube’s olher sac-
fions are generally novigable

Following the same simplishic line of recsaning
82 tor enzigy, it wos thought thet the advaniages
of the dom would correspond 19 g roffic increase
equol 1o the Increase in the number of riovigoble
doys foround J0%) and 1o e hisl ovings ossor
ciated wilh the ra 0 -af currens u]E\.m; the
"JE?\.-'E'[?D?—J section. It was also thought thot E\pen-
ng of the Rhine-Moin Danube canal weuld leod
10 O sigruticess INCiEnnsin rJ'L,'ﬁ-p dfcughl Iru”l[_

,\Ef" emlu,r.:fun_g.me advoniages of o project like
Gabcikove requites an overall assessment which
neludes the Iallowing phases

o Cleary sehing oul the existing roffic hindrances
caused By bad novigational cendiions and
defining the develoomenis and investments
required 1o remady tha prablems,

Es‘-r_:blrsh-ng o forecast of the potential funra
waffic using the Donube, laking the developing
economies of the local populations and the
opening of the RhineMain Danube: canal ing
unt. This will moke it sossible 1 define the
quantity of ralfic thar will use Ihe river as o
result of devaloomen

Evoluating the

Inctensed na

afits 1o be gained hom ihe
< and ihe improvamshis theat
would be mode 1o the lleer tollowing deval

Spment, and identify the banehiciariss.

» Componng these profits with the eogts of devel
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opment in order to calculate the profiability
and the economic and social efficiency.

This assessment was corried oyl by Patrice
Salini and presented in this tepart [Pant 2},

In foct, this eveluation exceeds that of
Goleikvo proper becouse the thresholds which
limit navigation do not only concern the devel-
oped dom secior, The lotter alone does ot solve
the problems, and this fact suffices 16 show
Gobeikovo's non: odvantageous nolure where
navigation is concemed,

In o brooder hypothesis in which the entire
Vienna-Budopest Danube botlensck would oe
developed by four dems in oddition 1o
Gubcikovo, onalysis shows that such invesiments
would not have any dirsc profitability. The
increase in traffic following development would
be very limited. around 1 8 million tans per
onnum. The major beneficiary of these devel
opments would be the Austrion steel industry,
which competes with Slovok steel ond weuld
impexil Iis continued existence.

It seems far more profitable o invest neor the
Danube in oider 1o improve the organization of
fransport ond the operobility of harbor infrastruc.
tures,

The Gobcikovo dom provides excellent proof of
the advantages of o complete overall opproach,
since its multi-sector characteristics (it infegrotes
the fields of energy, ransport, woter resources,
nature conservation) match perfecily the com-
plexity of environmental problems.

This opproach paints o very negative picture
and it is clear thet if it had been used from the
project’s outsel, Gobcikovo would never have
seen the light of day,

This ebsurd decision to build o dom reveals
itself as the stumbling block of o system in which
decision-makers incorporate’ only o very narrow
range of criterio, No alternative selution which
would have enabled the some energy or noviga-
tion services to be provided, implementing alter-
native resources less detrimental to the environ-
ment and more profitable for the economy, was
seriously studied

GABCIKOVO:

Graonted, Gobcikovo is an heidoom from the
past, but it is to be regretted that the current
Sloverk government has o the seme fime inherited
the mode of thought from which Gabcikovo was
born. By being willing to put this dam info service
at all costs, the Slovak authorities are starting on
the path to o sequence of technical end environ-
mental problems ond financial difficulties.

Only two manths affer the dom hod been filled,
cafasirophic reports were coming in: the afl
foreﬂﬁnddn’edomroagredc{g;meﬁ as
yet unforeseen consequences; the dam's fci
production potential had been reduced signifi-
cantly; two boats hod wrecked in the storage
lake; structural erosion problems had been ob-
served; several gates of Cunove dam hod been

A CASE

washed away by high water; one of the locks of
the Gobcikovo plant has never worked: the ferry
linking inhabitants of one bank of the canal o the
rest of the country is chronically malfunctioning;

This situgtion requires energetic measures if it is
hoped Io avoid serious, and in some cases irre-
versible, consequences for the environment and
the quality of life of the region’s inhabitanis.

In the longer term, removal of the wo main
sources of disturbance, i.e. the storage lake and
reduction in flow in the Danube’s bed, funda-
mentally calls into question the design of the
dom and its advantages. Basic reflection on the
maler is imperative in order to find o viable
solution,

STUDY
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Solving the Gabcikovo problem and saving the endangered zone would be o landmark
decision and an example for the future.

* To refill the Danube as priority

Mos! of the water in the Danube
{95%) must be returned 10 the river
bed as soon os possible and ot
the latest before spring growth
season.

ic principles

* To apply the principle of
precaution for the intermediate

The principle of precaution must
be applied in decisions concern-
ing the dam’s future, especially
concerning how the waler is
managed, decisions due 1o be
made for the near future. The
Danube must not become a labo-
rotory where experiments are car-

ried out.

* To engage in a global infegrar
ed reflection guided by democrat

Basic reflection on the matter
must be engaged in incorporating
the technicel, ecological, econom-
ic and sociel doto ond drowing
on inernational expers, the public
period and non-govemmental orgonizo-

tions for envirenmental protection.
It must lead 1o an exhaustive ond
detailed cost/benefit analysis of
all ghemative solutions. It must be
carried out in a spirit of trans-
parency and its conclusions must
guide decisions concerning

Gobcikovo's future.

* Courageous and reasonable
solutions must be supported by
western couniries

Our own analysis leads us to the
conclusion tha! abondening the
dom ond reinstating the sire is the
most courageous and also the
most reosonable solution with o
view 1o achieving o sustainable
huture. This solution must have the
odvantoge of solid finoncial back-
ing from weslern countries and the
lorge intemational financial instity-
tions. Such aid is indispensable for
implementing altermative solutions
in the field of energy and novigo-
tion and for o site reinsigtement
project if these are to have cred
bility with the public and with
poliical leaders.
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TRANSPORT AND NAVIGATION \

Dr. Patrice Salini [
Expert of Transport Economy
21, Chemin du Bois Brilé
91120 Palaiseau - France
Tel/Fax: 33 1 69 81 88 65

Insfitut National de Recherches sur les Transports et leur Sécurité {INRETS)
M. C. Reynoud, Mr. Marc Popinuti
2, avenue MalleretJoinville
94114 Arcueil - France
Tel: 33 147 40 72 59
Fax: 33 1 45 47 56 06

ENERGY IN THE DANUBIAN COUNTRIES

International Consulting on Energy (ICE)
M. Bernord Laponche
20, rve la Rochefoucauld
. 75009 Poris - France
Tel: 3314874 59 73
Fax: 33 1 42 81 39 58

Agence de |'Environnement et de la Mailrise de I'Energie {Ademe)
M. Lucien Monition, Mrs Annie Rousseau
Service des techniques nouvelles
500 route des lucioles
06560 Sophia-Antipolis - France
Tel: 33 93 95 79 20
Fox:33 93 65 31 96

Mr. Paul Brejon, Mrs Dominique Compana
International Actions
27, e louis Vicat - 75737 Paris
Tel: 33 147 652407
Fax: 33 1 46 45 52 36

FD Gestion
M. Denis Chamonin, M. José lopez |
7, rue Maitre Albert |
75005 Paris - France
Tel: 33 144 07 26 86 |
Fox: 331 4407 27 35

EcoEnergetica
M. Georgi Stoilov, Mr, Vassil Viehov
34, Dondukov Bd
1000 Sofia - Bulgario
Tel: 359287 20 79
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EVALUATION OF THE POLLUTION OF THE DANUBE

Infernational Atomic £ Agency
Marine EnvironmentnleZmIory
Pr. Murdoch S. Baxter, Dr. Lawrence Mee
P.O. Box 800 3
MC98012 Monaco Cedex - France =
Tel: 33 92 05 22 22 :
Fox: 3392 05 73 46 5

VITUKI
Water Resources Research Center
Pr. Peter Litheraty, Mr. Beld Csanyi
Kva Jend ut 1
H - 1095 Budapest - Hungary
Tel: 36 1 13361 40
fax: 361133 81 60

Commissariat & I'Energie Atomique - Centre de Valduc
M. Christian Bourgeois, Mr. loyer
21120 IssurTille - France
Tel: 33 80 23 50 56
Fax: 338023 41 88

Ecole Normale Supérieure - Laboratoire de Biogaochimie Marine
Dr. Jeon-Marie Marfin
1, rue Maurice Arnoux
@2120 Montrouge - France
Tel: 33 147 35 30 89
Fox: 33 146 57 04 97

Institute of Geology and Geophysics
Department of Marine Geology and Sedimentology
Dr. Nicolas Panin
1, Coransebes Street
Bucharest 78344 - Romania
Tel: 40 1 68 77 708
Fax: 40 1 31 28 444

CRITT-Verseau
Mr. Michel Soulié
Parc Scientifique Agropolis
34980 Monfferriersur-lez - France
Tel: 33 67 61 04 00
fax: 3367 72 64 04

Maison de la Géographie - GIP Reclus
M. Jeon-Paul Cheylan,
|7, e Abbé de I'Epée
34000 Mompellier - France
Tel: 3367 1458 25
Fax: 3367 72 64 04
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University of Novi Sad
River Danube Water Authority
Dr. Prvoslav Marjonovic
Bul Marsala Tilg 25
21000 Novi Sad - Yugoslovia
Tel: 3821614441
Fax: 3821 611 139

Faculty of Technical Sciences - Tempus Center
Pr. Milorad Miloradov
2]()o(\;elikcx Viahonica 6
Novi Sad - Yugoslavia
Tel: 38 21 35 06 96
Fox: 38 21 581 33

Technical University of Budapest
Department of Water Resources Engineering
Pr Ishvan ljios

Mbegyelem rkp.

H- 1111 Budopest- Hungary
Tel-36 1181 1754
Fax: 361 181 1754
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LST OF THE DOCUMENTS ISSUED
IN THE FRAMEWORK OF THE PROGRAMME
“THE DANUBE... FOR WHOM AND FOR WHAT2"

FINAL REPORTS

A survey of resources in the Danubian basin.
Equipe Cousteou, Seplember 1992,

Evaluation of the pollution of the water of the Danube river.
Equipe Cousteau, December 1992.

longrferm progromme on the environmental survey of the Danube
river basin. Equipe Cousteou, December 1992.

REPORTS OF THE STUDIES CARRIED OUT

PART 1 DANUBIAN WET ZONES

A Functions of wet zones ond oquatic environment of alluvial plains related to the main stream
of great rivers.
E. Caskella, J.F. Fruget, C. Amoros, A.L. Roux, Jonuary 1992.

B The aquatic ecosystems of the Danube. Current knowledge of their functionings.
Project for the study of the Gemenc sector [Hungary).
C. Amoros, E. Coskella, J.F. Fruget, A.L. Roux, March 1992,

C  Aquoatic and ferrestrial vegetation of Danubian alluvial plains.
M. Trémolidres, A. Schnitzer, April 1992.
D  Arguments for preserving and restoring alluviol ecasystems. Application fo the rehabilitotion
project of the Gemenc sector [Danube, Hungary).
C. Amoros, E. Coskelia, J.F. Fruget, AL Roux, A. Schnitder, M. Tiémoliéres, July 1992.
E  Rechkiming of the hydraulic system and of the ecosystem of the Gemenc forest.
L. Zsutha, G. Buzetzky, July 1992.

F The Donube della. Biosphere reserve.
Equipe Cousteau, November 1991.

PART 2 NAVIGATION AND TRANSPORTATION

A The futre of navigation on the Donube. The economic interest improving the Danube
for navigation. Final report.
Patrice Salini, Sepember 1992.

B Which ransport strategy for Eastern European countries?
Parice Salini, july 1992
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ENERGY IN THE DANUBIAN COUNTRIES

Energy in the Danubian Couniries. Current situation, outlook, and energy policy propasals.
Bernard loponche, International Consuliing on Energy, July 1992,
2nd revised edition December 1992.

Evaluation of the potential and conditions for developing small hydroelectric power plants.
Lucien Monition, Annie Rousseau, Ademe, Juy 1992,

Nuclear safety and the Kozloduy nuclear plant in Bulgaria.
Robert Pollard {Union of Concemed Scientists) and Raymond Sené (Groupement de
Scientifiques pour I'nformation sur le Nucléaire], February 1992.

EVALUATION OF THE POLLUTION OF THE DANUBE

Report on o foint assessment of pollution in the Donube fiver.

Marine Environmentol Loberatory of the International Atomic Energy Agency, Monaco and
Water Resources Research Center [VITUKI), Institute for Water Pollution Control, Budapest,
lonuary 1993,

Report on the pollution state of the sediments and mussels within the Romanian sector of the
Danube river. v

Insfinte of Geology and Geophysics. Deportment of Marine Geology and Sedimentology.
University of Bucharest, Romania. January 1993,

A study of radioactivily in and around the lower river Danube by radiometrics sections.

Morine Environmental Laboratory of the International Alomic Energy Agency, Monaco,
March 1992.

Evaluation of the radioactivily in the river Danube basin using airbomne gamma-cartography.
CEA Valduc, November 1992.

Helinuc airborne gomma-cartogrophy device.
CEA Valduc, November 1992,

Methodological study for pollution evaluation in the Danube river basin.
ALTEC, CRITMVerseau, January 1993,

Environmental Decision Support System for the Danube river basin "EDSSDanube’.
Equipe Cousteau, December 1992.

Proceedings of the GIS in Environmental and Water Management Workshop,
Budapest, September 28-30, 1992.

Proceedings of the meeting of “Citizens Concerned by an Energy-efficient and
Environmentrespectful Society”, Sofia, October 13-15, 1992,

GABCIKOVO

Gabcikovo: ¢ textbook case. Equipe Cousteau, Seplember 1992,



