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Pollution of the Iron Gate reservoirPollution of the Iron Gate reservoir

Ice control on the Yugoslav reach Ice control on the Yugoslav reach 
of the Danube riverof the Danube river

1.      THE DANUBE RIVER



POLLUTION OF THE IRON GATE RESERVOIRPOLLUTION OF THE IRON GATE RESERVOIR

THE IRON GATETHE IRON GATE
(THE DJERDAP)(THE DJERDAP)

WATER POWER ANDWATER POWER AND
NAVIGATIONAL SYSTEMNAVIGATIONAL SYSTEM

- The Iron Gate Dam on the Yugoslav-- The Iron Gate Dam on the Yugoslav-
Romanian reach of the Danube RiverRomanian reach of the Danube River
- One of the largest in Europe- One of the largest in Europe



-  Drainage area 577 000 km-  Drainage area 577 000 km22

-  Average volume of about 2 billion m-  Average volume of about 2 billion m33

--  Lenght  Lenght between 135 and 300 km between 135 and 300 km
-  Dam effects the sediment transport of the Danube River --  Dam effects the sediment transport of the Danube River -
   Sediment deposition (80% of total annual sediment load)   Sediment deposition (80% of total annual sediment load)

POLLUTION OF WATER AND SEDIMENT POLLUTION OF WATER AND SEDIMENT 
ININ  THE IRON GATE RESERVOIRTHE IRON GATE RESERVOIR

TRANSBOUNDARY EFFECTSTRANSBOUNDARY EFFECTS::

-  Inflow of waste waters from upstream countries (Germany, Austria,
Czech Republic, Slovakia, Hungary, Slovenia, Croatia and Bosnia and
Herzegovina)
-  Inflow of polluted sediment

--  Pollution of the water and sediment in the reservoirPollution of the water and sediment in the reservoir



POLLUTION OF WATER AND SEDIMENT POLLUTION OF WATER AND SEDIMENT 
ININ  THE IRON GATE RESERVOIRTHE IRON GATE RESERVOIR

 
- RESEARCH NEED: field measurement and monitoring,
data collection and processing, assessment of
environmental impacts

-  FINANCIAL ASPECT : pollution of the Iron Gate
reservoir should be considered as transboundary problem

    International financing is necessary



ICE CONTROL ON THE YUGOSLAV REACHICE CONTROL ON THE YUGOSLAV REACH
OF THE DANUBE RIVEROF THE DANUBE RIVER

UPPER DANUBEUPPER DANUBE

THE THE ““IRON GATE IIRON GATE I”” DAM DAM  
BACKWATER ZONEBACKWATER ZONE

ICE REGIME STRONGLYICE REGIME STRONGLY
INFLUENCED BY THEINFLUENCED BY THE
VARIATION OF HYDRAULICVARIATION OF HYDRAULIC
AND MORPHOLOGICALAND MORPHOLOGICAL
CONDITIONS OF THE RIVERCONDITIONS OF THE RIVER



HUNGARYHUNGARY

CROATIACROATIA

YUGOSLAVIAYUGOSLAVIA

ROMANIAROMANIA

YUGOSLAVIAYUGOSLAVIA

ICE CONTROL ON THE YUGOSLAV REACHICE CONTROL ON THE YUGOSLAV REACH
OF THE DANUBE RIVEROF THE DANUBE RIVER



2.      THE SAVA RIVER

üü      Water pollution control      Water pollution control

üü      Navigation and  water use      Navigation and  water use

üü      Flood control      Flood control



NAVIGATION ON THE SAVA RIVER

ØØ            RestorationRestoration  of the navigationof the navigation
ØØ            Maintenance of the waterwayMaintenance of the waterway
ØØ            Political backgroundPolitical background
                    - Protocol on navigation (BH and Croatia)- Protocol on navigation (BH and Croatia)
          - Working group on navigation (BH, Croatia, Yugoslavia)          - Working group on navigation (BH, Croatia, Yugoslavia)
ØØ          Preparatory phasePreparatory phase

-- Bathymetric Bathymetric survey of the river bed survey of the river bed
- Hydraulic study- Hydraulic study



Efficient flood controlEfficient flood control
- Coordination and management- Coordination and management

COOPERATION BETWEENCOOPERATION BETWEEN
CROATIA, BOSNIA ANDCROATIA, BOSNIA AND
HERZEGOVINA ANDHERZEGOVINA AND
YUGOSLAVIAYUGOSLAVIA

Flood control system: Flood control system: 
          - Embankments - Embankments 
     - Detention basins      - Detention basins 
     -      - ReservoirsReservoirs

FLOOD CONTROL ON THE SAVA RIVERFLOOD CONTROL ON THE SAVA RIVER



3.3.        THE DRINA RIVERTHE DRINA RIVER

ü Flood control in the Sava river basin

ü  Hydropower utilization



UTILIZATION OF UTILIZATION OF THE DRINA RIVERTHE DRINA RIVER  
HYDROPOWERHYDROPOWER

ØØ  The biggest and most important tributary of The biggest and most important tributary of the the Sava Sava RRiveriver

ØØ  Catchment areaCatchment area  1919  570 km570 km22

ØØ  FR Yugoslavia 62%FR Yugoslavia 62%

ØØ Bosnia and Herzegovina 38% Bosnia and Herzegovina 38%

ØØ  AAverage flowverage flow 400  400 mm33/s/s

ØØ T The biggest water resource and hydropower potential onhe biggest water resource and hydropower potential on
BalkanBalkan



UTILIZATION OF UTILIZATION OF THE DRINA RIVERTHE DRINA RIVER  
HYDROPOWERHYDROPOWER

Total hydropower potential:Total hydropower potential:  6 millions6 millions Mwh Mwh/year/year

Existing reservoirs with hydropower plants use about  50%Existing reservoirs with hydropower plants use about  50%
of the total potentialof the total potential

FutherFuther  3 millions3 millions Mwh Mwh/year/year  can be usedcan be used

--  Agreement between Yugoslavia and Bosnia and HerzegovinaAgreement between Yugoslavia and Bosnia and Herzegovina

-- Foreign investments Foreign investments



üü  HYDROPOWERHYDROPOWER

üü  WATER MANAGEMENTWATER MANAGEMENT

ØØ  WATER SUPPLYWATER SUPPLY

ØØ  IRRIGATIONIRRIGATION

ØØ  NAVIGATIONNAVIGATION

UTILIZATION OF UTILIZATION OF THE DRINA RIVERTHE DRINA RIVER  
HYDROPOWERHYDROPOWER -  - LOWER DRINALOWER DRINA



UTILIZATION OF UTILIZATION OF THE DRINA RIVERTHE DRINA RIVER  
HYDROPOWERHYDROPOWER -  - MIDDLE DRINA


