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1 LIST OF ABBREVIATIONS 

ABBR. Abbreviation 

WFD Water Framework Directive 

IWT Inland Waterway Transport 

DC Danube Commission 

NtS Notices To Skippers 
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2 SCOPE OF DOCUMENT 

The main objective of the Task 4.1.3. is to prepare a concept for optimum interrelation between maintenance 

work and river engineering projects. 

Based of the Compilation of National Status quo report for the waterway maintenance and the Study about 

the impacts of the WFD for ecological optimised waterway maintenance, the concept will improve the 

interrelation between maintenance work and river engineering projects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 

  

Concept for optimum interrelation between maintenance work and river engineering projects 

Page 5 of 21 

3 INTRODUCTION 

Rivers are sources of water for consumption, agriculuture and industry. Rivers also transport sediments 

that create alluvial landscapes and are essential for the ecological health of many aquatic, riparian and wetland 

systems. Rivers provide transportation routes, energy and a means of disposal of waste. River valleys offer a 

relatively flat area for construction. 

Rivers have also been important sites for development because of the need for reiable transportation. The 

advancement of navigation and the transport of people and goods by water have long supported mankind`s social 

and economic development. Inland Waterway Transport (IWT) has come to be recognized as a energy-saving as 

well as cost-effective mode of transport.  

Development of IWT 

Inland navigation offers important opportunities to move cargos on the Danube and its tributaries instead 

of on the roads, in an energy efficient manner (e.g. with regard to costs of goods transported per tonne - 

kilometre). It can contribute to mitigating road congestion on some routes. Making more intensive use of the free 

capacities of the Danube basin waterways can contribute to coping with traffic volumes in a manner that is 

environmentally and socially friendly, taking advantage of non-structural measures (such as fleet innovation) as 

well as infrastructure investments. Inland navigation thus needs to participate in future transport growth by 

maintaining or expanding its current modal-split within the Danube corridor. Forecasts indicate that this could 

result in a doubling of transport volumes on the Danube within the next 10 years. Currently, the percentage of 

shipping in total transport volume in the Danube region is below 10%.  
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4 WATERWAY MAINTENANCE WORKS 

 

A waterway is any navigable body of water. Waterways are the cheapest mode of transport since it's fuel 

efficient. 

These include rivers, lakes, seas, oceans, and canals. In order for a waterway to be navigable, it must meet 

several criteria: 

• The waterway must be deep enough to allow the draft depth of the vessels using it; 

• The waterway must be wide enough to allow passage for the beam width of the vessels using it; 

• The waterway must be free of barriers to navigation such as waterfalls and rapids, or have a way 

around them (such as canal locks and boat lifts); 

• The current of the waterway must be mild enough to allow vessels to make headway. 

Overview about all activities for waterway maintenance that was already concluded in the result of the 

output 4.8. and from the output O 4.10, regarding the characteristic of waterway, fords (bottlenecks), Hydrology, 

hydrography, survey, dredging, river engineering projects, signalization, etc. 

Navigation is governed by a variety of national and international legislative instruments ensuring safety of 

navigation. 

In order to facilitate economic and safe IWT the following points describe the basic needs for all IWT 

related infrastructure projects. 

Minimum fairway (depth and width) dimensions designed for individual river sections in the context of 

and based on a strategic understanding of basin-wide IWT requirements including: 

- Depth and width of fairway with a view to continuity of availability of sustainable and efficient navigation 

conditions. 

- Curve radius 

Construction and maintenance e.g.: 

- Low-water regulation by hydraulic structures (e.g. groynes) 

- Dredging and refilling of material 

Infrastructure to be located taking into account relevant physical and other factors (e.g. proximity to 

market and connectivity to the wider transport network) 
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4.1. CHARACTERISTIC OF WATERWAY 

 

Classification of European inland waterways of international importance and the waterway parameters. 

According to the Danube Commission ………………….. Décision de la Cinquante-troisième session de la 

Commission du Danube du 12 avril 1995 (doc. CD/SES 53/33 point 2) : 

 

         Secteurs : 

• Kelheim-Regensburg V « b » ; 

• Regensburg-Vienne VI « b » ; 

• Vienne-Belgrade  VI « c » ; 

• Belgrade-Sulina  VII 

 

Système de classification de la CEE-ONU conformément à l’Accord européen sur les grandes voies navigables 

d'importance internationale (AGN) (ECE/TRANS/120/Rev.1). 

…………………. 

 

Fig. 1 – Sector Kelheim – Sap 

Prévu Effectif Longueur*** (m) Largeur*** [m] Tirant d'eau [m]

1 2 3 4 5 8 9 10 11 12 13

110,0/185,0 11,45/11,45 2,70 63 6.00 B

110,0/185,0 11,40/11,40 2,70 63 6.00 B

110,0/185,0 11,45/22,90 2,70 63 8.00 A

110,0/185,0 11,40/22,80 2,70 63 5,75 65 A

110,0/185,0 11,45/22,9066 2,70 63 8.00 A

110,0/110,0 11,40/22,8066 2,70 63 4,74 65 67 B

120,0/180,0 22,90/22,90 2,70 63 8.00 A

120,0/185,0 22,80/22,80 2,70 63 4,61 68 B

…/230,0 23,00/23,00 3,00 69 8.00 A

…/230,0 23,00/23,00 3,00 69 7,42 70 A

…/230,0 23,00/23,00 3,00 71 8.00 A

…/230,0 23,00/23,00 3,00 72 8.00 A

…/230,0 23,00/23,00 3,00 69 8.00 A

…/230,0 23,00/23,00 3,00 69 7,85 73 A

…/275,0 23,00/23,00 3,00 69 8.00 A

…/275,0 23,00/23,00 3,00 69 8.00 A

…/195,0 23,00/23,00 3,00 71 10.00

…/110,0 23,00/35,00

…/195,0 23,00/23,00 3,00 72 10.00

…/110,0 23,00/35,00

…/275,0 23,00/12,00 3,00 71 10.00

…/195,0 23,00/23,00

…/275,0 23,00/12,00 3,00 72 10.00

…/195,0 23,00/23,00

…/275,0 22,80/22,80 3.50 9.10 A

…/195,0 22,80/34,20 2.50 7,06 74 A

…/275,0 22,80/22,80 3.50 9.10 A

…/195,0 22,80/22,80 2.50 7,06 74 A

275,0/275,0 33,40/33,40 3.50 9.10 A

275,0/275,0 33,40/33,40 3.50 9.10 A

Gabarits maxima de bateaux et convois
Hauteur minimale 

de la passe libre 

du pont [m]

Lieu Km de f leuve Longueur Classe de la CD

2249.0

** Remarques

Kelheim 2411.6

34.8 Vb Vb21

VIb64

Regensburg 2376.8

48.4 VIb

2328.4

79.4 VIb

47.2 VIb VIb20 21 64

VIa20 21 28

58.8 VIb

1949.2

2201.8

163.6 VIb VIb

VIb

VIb

2038.2

30.2 VIb

2008.0

Vienne 1921.0

40.7 VIc VIb

A

28.2 VIb VIc

vers l'aval : max. 4 

lighters/bateaux-marchands
A

Devin 1880.3

A
vers l'amont : max 4 

lighters/bateaux-marchands
A

18.3 VIc

Sap 1811.0

vers l'aval

Bratislava 1862.0
vers l'amont

51.0 VIc VIc

VIb
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In the next two figures, wil come information for the sectors: 

 

Fig. 2 - Sap to Belgrade; 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prévu Effectif Longueur*** (m) Largeur*** [m] Tirant d'eau [m]

1 2 3 4 5 8 9 10 11 12 13

195,0/275,0 22,80/33,40 3.50 9.10 A

195,0/140,0 22,80/33,40 1.70 9.10 A

195,0/275,0 33,40/33,40 3.50 9.10 A

195,0/195,0 33,40/33,40 1.70 9.10 A

195,0/275,0 22,80/33,40 3.50 9.10 A

195,0/140,0 22,80/33,40 1.70 9.10 A

195,0/275,0 33,40/33,40 3.50 9.10 A

195,0/195,0 33,40/33,40 1.70 9.10 A

…/… …/… … … A

pas de restrictions pas de restrictions 1.70 … A

…/… …/… … … A

…/175,0 …/50,00 2.50 7,30 76 A

…/… …/… … … A

…/240,0 …/35,00 2.50 7,30 76 A

…/… …/… … … A

pas de restrictions pas de restrictions 1.70 8,40 77 A

110,0/280,0 11,40/34,20 2.50 9.10 A

pas de restrictions pas de restrictions 2.50 8.20 A

110,0/280,0 11,40/34,20 2.50 9.10 A

pas de restrictions pas de restrictions 2.50 9.70 A

110,0/285,0 11,40/22,80 … 8.15 A

110,0/285,0 11,40/22,80 2.50 6,82 78 B

110,0/285,0 11,40/35,00 … … A

pas de restrictions pas de restrictions 2.50 k.E. A

…/… …/… … … A

pas de restrictions pas de restrictions 3.50 9.15 A

…/… …/… … … A

pas de restrictions pas de restrictions 3.50 k.E. A

…/… …/… … … A

…/300,0 …/33,00 4,50 79 10,00 79 A

…/… …/… … … A

pas de restrictions pas de restrictions 3.50 k.E. A

Sap 1811.0

1809.0 VIc

Kliszka Nema 1791.0

-1706.2 VIc

Szob 1708.2

VIc

vers l'aval

vers l'amont

VIc

vers l'aval

vers l'amont

Budapest 1652.0

9.5 VIc VIb

vers l'aval

56.2 VIc VIb

1642.5

209.5 VIc VIc secteur à courant libre

1433.0

67.0

VIc VIc

1366.0

70.5 VIc VIc

1295.5

80.5

VIc VIc

VII

947.0

16.0 VII

secteur à courant libre

1215.0

40.0 VIc VIc secteur à courant libre

VII canal

VII canal

Belgrade 1175.0

100.0 VII

1075.0

128.0

866.0

931.0

65.0 VII VII

VII canal

Lieu Km de fleuve Longueur Classe de la CD Gabarits maxima de bateaux et convois
Hauteur minimale 

de la passe libre 

du pont [m]

** Remarques

secteur à courant libre

secteur à courant libre

canal

vers l'amont
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Fig. 3 - Belgrade to Sulina 

 

 

 

The essence of the DC recommendation is that the dimensions of the waterway must be ensured compared to 

a low-water navigation, the so-called “DC low-water level”. This low-water level is calculated from the ice-free 

water discharges of the preceding 30 years, and it corresponds to the water level of water discharges with 94% 

durability. 

Prévu Effectif Longueur*** (m) Largeur*** [m] Tirant d'eau [m]

1 2 3 4 5 8 9 10 11 12 13

../.. …/… … … A

…/300,0 …/33,00 4,50 79 3,50 80 10,00 79 17,70 80 A

…/… …/… … … A

pas de restrictions pas de restrictions 2.50 k.E. A

…/… …/… … … A

pas de restrictions pas de restrictions 2,50 44 9.50 A

…/… …/… … … A

pas de restrictions pas de restrictions 7,30 44 38.00 A

ligne supérieure - valeur prévue * Différence entre la classification de la CEE-ONU et celle de la CD*** données diverses pour les bateaux iso lés/convo is

ligne inférieure - valeur effective ** A - agréé pour des transports combinés

B - agréé avec restrictions

20 Les prescriptions à l'égard des passes libres des ponts ne sons pas observées

21 Il existe des restrictions concernant le cro isement des bateaux

28 La profondeur du parcours navigable ne peut pas être garantie (en fonction du niveau de l'eau)

63 Valable pour l'étiage navigable et de régularisation (ENR) pendant 96 % de la période libre de glaces, calculée d'après les débits observés durant 40 ans

64 Les gabarits maxima (longueur et largeur) des bateaux iso lés ne sont pas observés

65 Pont-route de Pfatter

67 Pont-rail de Deggendorf

68 Pont de Passau

69 Tirant d'eau maximum conformément au règlement de police ; profondeur du parcours navigable 2,70 m auprès de l'étiage navigable

70 Pont-route-rail de Linz

71 Tirant d'eau maximum conformément au règlement de police; profondeur du parcours navigable 3,00 m auprès de l'étiage navigable

72 Tirant d'eau maximum conformément au règlement de police ; profondeur du parcours navigable 2,20 m auprès de l'étiage navigable sur certains secteurs

73 Pont-route de Stein/M autern

74 Pont de Bratislava (km 1868,1). Auprès d'un niveau de + 619 сm à la station hydrométrique Bratislava/Devin

76 Pont des chaînes de Budapest (km 1647,0)

77 Pont de Baja (km 1480)

78 Pont-route-rail provisoire de Novi-Sad (km 1254)

79 Données du gouvernement de Serbie. Le tirant d'eau et la passe libre des ponts allant jusqu'à 5,0 m et respectivement 13,50 m sont assurés le cas échéant sur paiement des frais encourus

80 Données du gouvernement de Roumanie

secteur à courant libre à partir 

du km 863,0

Gabarits maxima de bateaux et convois **

VII

845.0

675.0

6.0 VII VII

secteur à courant libre

866.0

secteur à courant libre

170.0

170.0 VII VII secteur à courant libre

860.0

15.0

Sulina 0.0

Canal Danube-

mer Noire

VII VII

Lieu

138,3/296,0 16,80/23,50 5,50/3,80

Km de f leuve Longueur Classe de la CD
Hauteur minimale 

de la passe libre 

du pont [m]

16.5 A64.4 VIc VIc

VII

Remarques
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Fig. 4 – Table of type of inland waterways 

 

 

4.2. Fords (Bottlenecks) 

 
 As recommended by the Danube Commission, navigation gauges are the following parameters: depth, 

width and radius of curvature. Thus, if one of the parameters are set by the Danube below, the area is a critical 

point for navigation (bottleneck). 

 Thus, all critical points are identified for the entire Danube navigation in Austria, Slovakia, Hungary, 

Croatia, Serbia, Romania and Bulgaria in the number of 186. Depth is the most common parameter that can not be 

ensured, then the final width and radius of curvature. 

In the bellow table (Acti. 4.1 – Compilation of the results): 
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Fig. 5 – Table of bottlenecks from Austria, Slovakia and Hungary 
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Fig. 6 – Table of bottlenecks from Romania, Bulgaria, Croatia and Serbia 

 

4.3. Hydrology, Hydrography and survey 

 
Over the course of the Danube in Austria up to Romania are gathering various parameters that provide 

information necessary for navigation, such as water level, water and air temperature, visibility, atmospheric 

pressure, wind speed and direction, humidity and appearance of ice.  

Note, as more systems are used for reference level, Adriatic Sea, Baltic Sea, Black Sea Sulina, etc.. Also, it is  

provided information on forecast. All data are stored in an archive and are submitted for information by radio / 

web / NTS / paper / email / sms. 

 Because they are used, different equipment to determine depth, different acquisition and processing 

software, different positioning equipment, it can identify the most appropriate way of working on the 

measurements, the best practice case. 

 The results are roughly comparable format. (DXF, DWG, SHP, DGN, txt, ASCII, xls) 

All partners positioning using GPS and differential correction in measurements made using different equipment. 
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After the measurements are done, it is made a project for signaling, establishing a signaling scheme for position 

buoys. 

 

 

Fig. 7 – Table of comparison regarding the survey parameters 

 

4.4. Assessment of the ford 

 
The main recurrent and interdependent tasks with regard to the maintenance of the fairway are:  

• the continuous bathymetrical survey of the fairway  

• the planning of the necessary dredging measures  

• the execution of the dredging works including the monitoring of the works (success control)  

 

Following figure displays the interrelation between these activities: 
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Fig. 8 – Fairway maintenance cycle 

 

First of all, one fairway maintenance cycle had to be done and after, if the dredging isn`t a solution, the 

following activities are necessary: 

• legal requirements for the river engineering projects; 

• assessment of the bottleneck; 

• Hydrology; Survey;  

• Proposal for river engineering projects; 

• Environmental assessment; 

• flood protection; 

 

A project is necessary if the waterway parameters cannot be achieve in a sector by normal maintenance 

works. 

The assessment of the ford is necessary from all point of view: 

• technical (waterway parameters); 

• hydrology (free flowing section / backwater), current speed, debits, water level gauge section; 

• geologically (sediments); 

• environmental (WFD, Natura 200, Ramsar convention, etc); 
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First activity that have to be achieve is to dredge the section and monitorized after the works. 

Actions to improve the current situation should be seen from both perspectives IWT and ecological 

integrity and especially focus on the following areas: 

- River stretches requiring fairway development and associated effects on special ecological qualities and the water 

status. 

- River stretches requiring ecological preservation/restoration and associated effects on navigability. 

Such planning principles should be applied to every project within the Danube river basin and include at 

least the following steps: 

- Establish interdisciplinary planning teams involving key stakeholders, including Ministries responsible for 

transport, for water management and environment, waterway administrations, representatives of protected 

areas, local authorities, non-governmental organisations, tourism, scientific institutions and independent 

(international) experts. 

- Define joint planning objectives. 

- Set-up a transparent planning process (information/participation) based on comprehensive data and including 

the environmental benchmarks and current standards required for Strategic Environmental Assessment (SEA – for 

qualifying plans, programmes and policies) and for Environmental Impact Assessment (EIA – for projects). 

- Ensure the comparability of alternatives and assess the feasibility of a plan (including the costs and benefits) 

and/or project (including a reflection of the status quo, alternatives and non-structural measures as well as 

environmental and resource costs). 

- Assess if the IWT project has a basin wide/transboundary impact. 

- Inform and consult the international river commissions in the Danube river basin (ICPDR, Danube Commission, 

International Sava River Basin Commission) before deciding on new developments, as well as other possibly 

affected countries. 

- Respect the Danube River Basin Management Plan 2009, including its Joint Programme of Measures, and the 

respective sub-basin and national river basin management plans and programmes of measures as the basis for 

integrated planning and implementation of IWT infrastructure projects, in the mean time respecting already 

existing environmental legislation requirements. 

- Define and ensure the prerequisites and goals of IWT as well as river/floodplain ecological integrity, followed by a 

consideration of the need to prevent deterioration, possible mitigation and/or restoration measures to achieve all 

environmental requirements. 

- Ensure that there are no technically viable, environmentally better and not disproportional costly alternative 

means to achieve the required objective, in line with the requirements of Article 4(7) of the EU WFD. 
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- Seek to avoid or, if this is not possible, to minimise the impacts of structural/ hydraulic engineering interventions 

in the river system through mitigation and/or restoration, giving preference to reversible interventions. 

- Ensure that, when planning navigation projects, the issue and respective effects of climate change are taken into 

account. 

- Use of best practice measures to improve navigation; 

- Carry out a priority ranking of possible measures to ensure the best possible environmental as well as navigation 

development effect and use of financial resources. 

- Ensure flexible funding conditions for projects to enable integrated planning (including the involvement of all 

stakeholder groups) and adaptive implementation as well as monitoring. 

- Monitor the effects of measures and adapt them. 

4.5. Dredging 

Dredging is very common along the entire Danube River. In the upper Danube countries, commercial 

dredging is not allowed anymore and the situation in many new EU countries is changing towards more limitations 

and stronger requirements required by environmental impact studies. However, the total amount of maintenance 

dredging is still considerable and the amounts dredged in the past often cannot be compensated for by the river 

itself. If possible, sediments that are dredged at critical sections should be re-inserted into the river to decrease 

the sediment deficit. 

 In most sectors of the Danube the critical points are monitorized at different time intervals. Throughout, 

Danube draws a plan of dredging required, and it is made either private companies or administrations. All dredging 

work is permanently monitored. It can be seen in the upper sector (Austria), are deposits of mud / clay and gravel, 

Slovakia (gravel and sand deposits), the lower Danube area (Croatia, Serbia, Romania, Bulgaria) deposits are silt / 

clay and sand. 

 When dredging is done, is started the period of monitorized.  

4.6. River engineering projects 

  

When dredging is not the optimal solution for creating the navigation conditions in a particular area is affected 

waterway sector studies and projects proposed several scenarios for improving navigation conditions. 

 

In drawing up these scenarios, taking into account these studies, resulting in a model of evolution:  

measurements, water level data sets, data on liquid and solid flow, geotechnical studies, and information on 

waterway sector gauge which is intended to reach.  



 
 
 
 
 

  

Concept for optimum interrelation between maintenance work and river engineering projects 

Page 17 of 21 

Scenarios will be prepared in compliance with legislation on environmental protection, water and national and 

European legislation. 

After drawing up the project and its approval, execution can begin work once the Notices to Skippers is 

ready. 

Criteria for river engineering 

To implement the above mentioned planning principles the following criteria should be applied during the 

design phase of navigation projects: 

- Use a case-by-case approach which considers both the ecological requirements for river sections and the basin-

wide scale and the strategic requirements of IWT at the basin-wide scale when deciding on adequate fairway width 

and depth. 

- “working with nature” wherever possible through implementation of measures according to given natural river-

morphological processes following the principle of minimum or temporary engineering intervention, 

- integrated design of regulation structures, equally regarding hydraulic, morphological and ecological criteria, 

- implementation of measures in an adaptive form (e.g. river bed stabilization by granulometric bed improvement, 

low water regulation by groynes), 

- optimal use of the potential for river restoration (e.g. river banks restoration) and side channel reconnection, 

- ensuring that flood water levels are not exacerbated and, ideally, are reduced. 

4.7. Interrelation between maintenance work and river engineering projects 

 
Execution of a project to improve navigation conditions for execution of a bridge or other construction works 

on hydro, on a waterway will be made after consultation and prior approval from the Administration affected 

waterway sector. 

Thus, to ensure the navigation conditions in the progress of works is necessary to consider the next issues: 

-  Execution planning work in time - Graphic works; 

- Equipment and machinery used in the execution; 

- Monitoring the Danube sector affected by the works, especially at crucial stages of the project, 

considering the opinions and agreements obtained from the local authorities and environmental advice; 

- Measurements will be made whenever the section has modified; 

- Establish a plan of intervention in that event that can generate the closure of traffic; 

- Will install additional signs in the affected sector (coastal and floating) will protect the first execution, and 

will help direct traffic in the area; 

- If necessary monitoring and directing traffic under special conditions, and location may be upstream and 

downstream sectors affected by the works, the second traffic light stations, temporary can be installed; 
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- May establish special rules of navigation on the period of the works proposed by Waterway 

Administration, the sector crossing, clearances for navigation, and signs in the area; 

- Naval equipment stationed outside the fairway will, if they are in operation, should mark with the buoy 

anchor position; 

- The ships that will be used to transport materials, equipment and personnel across the fairway will avoid 

using if possible, alternative routes to the construction site; 

- If the disturbances are recorded technological process and deviations from original press performance 

schedule, with implications for phasing in the construction, will inform the authorities in a timely manner; 

- Between the waterway Administration and the Performer there will always work together on the 

measurements on site at each stage involving technological change fairway position, for setting new 

limits, determining signaling scheme coastal and floating for each item separately and sailing location 

signals in the field, signaling equipment maintenance work throughout the execution, signalling the final 

determination on a target completion measurements, and to inform, during the whole work, by Notices 

to Skippers the navigation. 

 

4.8. Monitoring the results 

 

After completion of works, the Waterway Administration will make the regularly measurements waterway for 

the sector where works has been performed to observe their effects. 

For while observing the target behavior will be executed or not further steps sailing, which will be archived: 

- Effects monitoring plan works 

- Objective performance monitoring plan in order to support this work 
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5 WORKFLOW FOR MAINTENANCE WORKS 

 

 

 

Fig. 9 – Workflow for the maintenance work of the fairway 

 

The results of the activities 3.1, 4.1 and 4.2, allow to create a workflow for maintenance work for waterway. 

A fairway is the part from a waterway where the parameters is achieve. 

The next important topics can be accounted, in the following order: 

1. waterway; 

2. fairway; 

3. if isn`t the ford/bottlenecks, the regular maintenance work (signalization, monitoring) can be done; 

4. if is it the ford/bottlenecks, one fairway maintenance cycle have to be done (survey, assessment, 

dredging, etc.), after monitorized, if the sector is “clean” can be maintain bt regular maintenance work 

(signalisation, monitoring); 



 
 
 
 
 

  

Concept for optimum interrelation between maintenance work and river engineering projects 

Page 20 of 21 

5. after the fairway maintenance cycle, if the ford/bottlenecks still exist, an assessment have to be done in 

respect of all point of view (legal, technical, etc.) and a river engineering project have to proposed few 

scenarios  to solve the section; 

6. when the project is approved, the works can be started in respect of the project and the works should be 

correlated with the  maintenance works. All activities survey, signalization, monitoring have to be done to 

each stage of the project; 

7. when the works are finalized the monitoring process is started.     
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