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Disclaimer 

 

This DRAFT DRBM Plan ï Update 2015 is based on data delivered by Danube countries as of 13 

May 2015 and was elaborated for the public consultation process (WFD Article 14). The document 

constitutes an updated draft version for an intensified public consultation phase following the 

publication of a first draft in December 2014.  The DRBM Plan ï Update 2015 will be finalised in 

December 2015, taking into account the results from the public consultation process. 

 

A more detailed level of information is presented in the national DRAFT RBM Plans. Hence, the 

DRAFT DRBM Plan ï Update 2015 should be read and interpreted in conjunction with the national 

DRAFT RBM Plans. 

 

The data in this report has been dealt with, and is presented, to the best of our knowledge. 

Nevertheless inconsistencies cannot be ruled out. 
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1 Introduction and background 

1.1 Introduction 

Rivers, lakes, transitional and coastal waters, as well as groundwater, are a vital natural resource of the 

Danube River Basin: they provide drinking water, crucial habitats for many different types of wildlife, 

and are an important resource for industry, agriculture, transport, energy production and recreation.  

A significant proportion of this resource is environmentally damaged or under threat. Protecting and 

improving the waters and environment of the Danube River Basin is substantial for achieving 

sustainable development and is vital for the long term health, well-being and prosperity for the 

population of the Danube region. 

Being aware of this issue and due to the fact that the sustainable management of water resources 

requires transboundary cooperation, the countries sharing the Danube River Basin agreed to jointly 

work towards the achievement of this objective. The Danube River Protection Convention
1
 (DRPC), 

signed in 1994, provides the legal framework for cooperation on water issues within the Danube basin, 

which is the most international river basin in the world. All Danube countries with territories >2,000 

km
2
 in the Danube River Basin are Contracting Parties to the DRPC: Austria (AT), Bosnia and 

Herzegovina (BA), Bulgaria (BG), Croatia (HR), the Czech Republic (CZ), Germany (DE), Hungary 

(HU), Moldova (MD), Montenegro (ME), Romania (RO), the Republic of Serbia (RS), the Slovak 

Republic (SK), Slovenia (SI) and Ukraine (UA). In addition, the European Union (EU) is also a 

Contracting Party to the DRPC. The International Commission for the Protection of the Danube River 

(ICPDR) is the organisation which was established by the DRPC Contracting Parties to facilitate 

multilateral cooperation and for implementing the DRPC. 

In October 2000 the EU Water Framework Directive
2
 (WFD) was adopted and came into force in 

December 2000. The purpose of the Directive is to establish a framework for the protection and 

enhancement of the status of inland surface waters (rivers and lakes), transitional waters (estuaries), 

coastal waters and groundwater, and to ensure a sustainable use of water resources. It aims to ensure 

that all waters meet ógood statusô, which is the ultimate objective of the WFD, respectively to avoid 

their deterioration. 

EU Member States (EU MS) should aim to achieve ógood statusô in all bodies of surface water and 

groundwater by 2015, respectively by 2027 at the latest. Currently not all Danube countries are EU 

MS and therefore not legally obliged to fulfil the WFD requirements. Five countries (BA, MD, ME, 

RS and UA) are Non EU Member States (Non EU MS). Out of these Non EU MS, two countries (ME 

and RS) carry the status of candidate countries. However, when the WFD was adopted in the year 

2000, all countries cooperating under the DRPC decided to make all efforts to implement the Directive 

throughout the whole basin. 

The WFD establishes several integrative principles for water management, including public 

participation in planning and the integration of economic approaches, beside aiming for the integration 

of water management into other policy areas. It envisages a cyclical process where river basin 

management plans are prepared, implemented and reviewed every six years. There are four distinct 

elements to the river basin planning cycle: characterisation and assessment of impacts on river basin 

districts; water status monitoring; the setting of environmental objectives; and the design and 

implementation of the programme of measures needed to achieve them. These tasks have been 

accomplished for the Danube River Basin in 2009 for the first time and are now updated according to 

the WFD cyclic approach, allowing for an adaptive management of the basin. 

                                                      
1 Convention on Cooperation for the Protection and Sustainable Use of the Danube River (Sofia, 1994). 

2 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action 
in the field of water policy. 

http://www.icpdr.org/main/icpdr/danube-river-protection-convention
http://www.icpdr.org/
http://ec.europa.eu/environment/water/water-framework/index_en.html
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1.2 The EU Water Framework Directive and development of the DRBM Plan ð Update 2015 

River basins, which are defined by their natural geographical and hydrological borders, are the logical 

units for the management of waters. This innovative approach for water management is also followed 

by the WFD. In case a river basin covers the territory of more than one country, an international river 

basin district has to be created for the coordination of work in this district. 

The Danube and its tributaries, transitional waters, lakes, coastal waters and groundwater form the 

Danube River Basin District (DRBD), which is illustrated in Map 1. The DRBD covers the Danube 

River Basin (DRB), the Black Sea coastal catchments in Romanian territory and the Black Sea coastal 

waters along the Romanian and partly Ukrainian coasts. 

Due to reasons of efficiency, proportionality and in line with the principle of subsidiarity, the 

management of the DRBD is based on the following three levels of coordination (see Figure 1): 

Ĕ Part A: International, basin-wide level ï the Roof Level; 

Ĕ Part B: National level (managed through the competent authorities
3
) and/or the international 

coordinated sub-basin level for selected sub-basins (Tisza, Sava, Prut, and Danube Delta);  

Ĕ Part C: Sub-unit level, defined as management units within the national territory. 

 

Figure 1:  Three levels of management for WFD implementation in the DRBD showing the increase of the level of 
detail from Part A to Part B and C 

 

 

The investigations, analyses and findings for the basin-wide scale (Part A) focus on: 

¶ rivers with catchment areas >4,000 km
2
;
4
 

¶ lakes >100 km
2
; 

¶ transitional and coastal waters; 

¶ transboundary groundwater bodies of basin-wide importance. 

The ICPDR serves as the coordinating platform to compile multilateral and basin-wide issues at Part A 

(ñRoof Levelò
5
) of the DRBD. The information increases in detail from Part A to Parts B and C. 

Waters with smaller catchment and surface areas are subject to planning at sub-basin/national (Part B), 

respectively sub-unit level (Part C). All plans together provide the full set of information for the whole 

DRBD, covering all waters (surface as well as groundwater), irrespectively of their size. 

Since 2000 the following major milestones were achieved in managing the DRBD and in line with the 

principles as set by the WFD: 

                                                      
3 A list of competent authorities can be found in Annex 1 

4 The scale for measures related to point source pollution is smaller and therefore more detailed. 

5 At the roof level (Part A), the ICPDR agreed on common criteria for analysis related to the DRBM Plan as the basis to address 

transboundary water management issues. The level of detail of the roof level (Part A) is lower than that used in the national Part B Plans of 
each EU MS. 

Part A
Roof Level

Part B
National/Sub-basin Level

Part C
Sub-Unit Level
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http://www.icpdr.org/main/activities-projects/river-basin-management
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¶ 2004 ï Accomplishment of first Danube Basin Analysis Report according to WFD Article 5 

¶ 2006 ï Summary Report on Monitoring Programmes in the DRBD 

¶ 2007 ï Interim Overview on the Significant Water Management Issues in the DRBD 

¶ 2009 ï Adoption of the 1
st
 Danube River Basin District Management Plan (1

st
 DRBM Plan) 

¶ 2012 ï Interim Report on the Implementation of the Joint Programme of Measures 

As a first step in the preparation of the second WFD management cycle (2015-2021), a timetable, 

work program and statement on consultation measures for the development of the DRBM Plan ï 

Update 2015  was adopted by the ICPDR in December 2012. Following, an updated Interim Overview 

on the Significant Water Management Issues in the DRBD was developed according to WFD Article 

14 by the end of 2013 and therefore two years before the deadline for the finalisation of the DRBM 

Plan ï Update 2015. Both documents were made available to the public, allowing for six months to 

comment in writing in order to allow for active involvement and consultation. The feedback provided 

was taken into account for the elaboration of the draft DRBM Plan ï Update 2015. 

Even though the WFD does not require a coordinated update of the WFD Article 5 analysis for the 

Level A (Roof Level), the ICPDR decided to elaborate a 2013 Update of the Danube Basin Analysis 

(2013 DBA) as a preparatory step and analytical basis for the DRBM Plan ï Update 2015. The 2013 

Update of the DBA Report was finalised in 2014. 

1.3 The Danube Basin Analysis 2013 ð analytical basis for the DRBM Plan ð Update 2015 

The 2013 DBA provides updated information for the DRBD on the 

¶ Analysis of its characteristics, 

¶ Review of the impact of human activity on the status of surface waters and on groundwater, and 

¶ Economic analysis of water use 

in line with WFD Article 5 and in accordance with the technical specifications set out in Annexes II 

and III of the Directive. Table 1 provides information on the basic characteristics of the DRBD. 

Table 1: Basic characteristics of the Danube River Basin District 

Country Code Coverage in DRB (km2) Share of DRB (%) 
Percentage of territory 

within the DRB (%) 
Population within the 

DRB (Mio.) 

Albania  AL  126  < 0.1  0.01  < 0.01 

Austria*  AT  80,423  10.0  96.1  7.7 

Bosnia and 

Herzegovina* 

 BA  36,636  4.6  74.9  2.9 

Bulgaria*  BG  47,413  5.9  43.0  3.5 

Croatia*  HR  34,965  4.4  62.5  3.1 

Czech 

Republic* 

 CZ  21,688  2.9  27.5  2.8 

Germany*  DE  56,184  7.0  16.8  9.4 

Hungary*  HU  93,030  11.6  100.0  10.1 

Italy  IT  565  < 0.1  0.2  0.02 

Macedonia  MK  109  < 0.1  0.2  < 0.01 

Moldova*  MD  12,834  1.6  35.6  1.1 

Montenegro*  ME  7,075  0.9  51.2  0.2 

Poland  PL  430  < 0.1  0.1  0.04 

Romania*  RO  232,193  29.0  97.4  20.2 

Serbia*  RS  81,560  10.2  92.3  7.56 

Slovak 

Republic* 

 SK  47,084  5.9  96.0  5.2 

Slovenia*  SI  16,422  2.0  81.0  1.7 

Switzerland  CH  1,809  0.2  4.3  0.02 

Ukraine*  UA  30,520  3.8  5.0  2.7 

Total     801,463  100 -    81.00 

*) Contracting Party to the ICPDR  

                                                      
6 The data from Serbia do not include any data from the Autonomous Province of Kosovo and Metohija. 

http://www.icpdr.org/main/pp-2015
http://www.icpdr.org/main/pp-2015
http://www.icpdr.org/main/SWMI-PP
http://www.icpdr.org/main/SWMI-PP


DRAFT Danube River Basin District Management Plan ï Update 2015  4  

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 
 

Surface waters of the DRBD were generally characterised by ecoregions (see Map 2) and information 

on typology and reference conditions for the EU WFD biological quality elements was updated. 

Further information can be obtained from Annex 2 and in the 2013 DBA. 

Further, the water body delineation has been revised. Water bodies are the basic management units 

according to the WFD. Therefore, all WFD assessments and activities (i.e. water status, final heavily 

modified water body designation, measures to improve status etc.) are linked to the unit of water 

bodies. Surface water bodies are discrete and significant elements of surface water (WFD Art. 2 (10)).  

All Danube countries ï except ME - have performed or are performing water body delineations for 

surface waters (see Map 3) and groundwater (see Map 4). Water bodies were identified and updated 

based on the analysis of the pressures and monitoring data. Moldova has identified the preliminary  

number of the water bodies in the Danube River Basin District focussing on the Prut River Basin and 

in Ukraine the water bodies were identified in the Tisza basin. Bosnia and Herzegovina has not 

finalised the identification of water bodies. The water bodies described here refer to those relevant for 

the Danube basin-wide scale. All other water bodies are dealt with in detail in the National Reports 

(Part B). 59 water bodies have been identified on the Danube River, and 644 water bodies have been 

identified on the tributaries with catchments >4000km
2
. Further, five lake water bodies have been 

delineated and overall, 2 transitional and 4 coastal water bodies have been reported. 

The overall aim of the 2013 DBAôs pressure/impact analysis was inter alia the 

identification/estimation of surface water bodies at risk / possibly at risk or not at risk of failing the 

WFD environmental objectives in 2021. The risk analysis was made at the national level taking into 

account the ongoing pressures persisting from the past and the pressures which may emerge in future 

due to long-term trends and new developments. 

Figure 2
7
 illustrates the length of the river water bodies having the risk of failure to achieve a good 

ecological status or potential, and Figure 3
7
 illustrates the length of the river water bodies having the 

risk of failure to achieve good chemical status by 2021. Altogether 25,582 km of river water bodies 

were evaluated. 11,840 km of rivers will  be not at risk of failure to achieve good ecological status or 

ecological potential (42%), and 16,192 km of rivers will be not at risk of failure to achieve good 

chemical status (60%). 

 

Figure 2: Risk Assessment Surface Waters (River WBs) ð Ecological Status 

 

                                                      
7
 In this graph, the length in kilometres of river water bodies reported for level A (rivers with catchment size larger than 4,000km²) is 

summed up, so the total (100%) includes duplicated river water bodies if they are located on border rivers. 
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Figure 3: Risk Assessment Surface Waters (River WBs) ð Chemical Status 

 

 

The reasons of the risk of failure to achieve a good ecological status / potential or good chemical status 

by 2021 expressed in terms of pressures by organic pollution, nutrient pollution, hazardous substances 

pollution and hydromorphological alterations are shown on Figure 4
8
. This figure distinguishes 

between the ongoing pressures persisting from the past and the pressures which may emerge in the 

future due to long-term trends and new developments. This information is crucial for the design of the 

JPM and for taking the necessary actions for achieving the environmental objectives by the year 2021. 

 

Figure 4: Surface Waters (River WBs) - Risk by Pressures 

 

 

Out of 11 transboundary GWBs of basin-wide importance, which altogether consist of 23 national 

shares, a risk of failure to achieve good chemical status by 2021 was identified in 6 national shares 

(located in 4 different transboundary GWBs of basin wide importance). In 5 national shares the failing 

parameter is nitrates and in one national share the failing parameter is ammonium. With regard to 

                                                      
8
 In this graph, the length in kilometres of river water bodies reported for level A (rivers with catchment size larger than 4,000km²) affected 

by each pressure type are summed up, so the total (100%) includes duplicated river water bodies if they are located on border rivers or are 
affected by multiple pressures. 
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groundwater quantity, the risk of failure to achieve good quantitative status by 2021 was identified in 

4 national shares (located in two transboundary GWBs).   

In conclusion, large parts of the DRBD are still subject to multiple pressures which are in need to be 

addressed in order to achieve the WFD environmental objectives. 

The assessments performed for the 2013 DBA and discussion on the updated Interim Overview on the 

Significant Water Management Issues in the DRBD confirmed the four Significant Water 

Management Issues (SWMI) identified in 2007 for the Danube basin-wide scale that can directly or 

indirectly affect the status of both surface water and transboundary groundwater:  

¶ Pollution by organic substances  

¶ Pollution by nutrients  

¶ Pollution by hazardous substances  

¶ Hydromorphological alterations 

These SWMIs were derived on the basis of the requirements of the EU WFD and mainly relate to 

quality aspects. For transboundary groundwater bodies, both, the qualitative and quantitative issues are 

addressed. 

1.4 Role of Significant Water Management Issues 

The DRBM Plan ï Update 2015 and the Joint Program Measures (JPM) in Chapter 8 clearly focus on 

these SWMIs. In addition, the important transboundary groundwater bodies are dealt with as a 

separate item. In particular, the identified significant pressures, status information and the JPM refer 

individually to each SWMI and groundwater. 

For each SWMI and groundwater, visions have been agreed and the operational management 

objectives have been updated to guide the Danube countries and the DRBM Plan ï Update 2015 (see 

Chapter 8). Visions and management objectives have been developed for each SWMI and 

groundwater. The visions are based on shared values and describe the principle objectives for the 

DRBD with a long-term perspective. The respective management objectives describe the steps 

towards the environmental objectives in the DRBD in a more explicit way. EU Member States are 

obliged to apply the WFD which requires more detailed environmental objectives on a water body 

level. All other Contracting Parties to the DRPC have signed up to follow the WFD as well. The 

visions and management objectives serve the purpose to reflect this joint approach among all Danube 

countries and to support the achievement of the WFD objectives in this very large, unique and 

heterogeneous European river basin. 

The visions as agreed in the frame of the 1
st
 DRBM Plan in 2009 are again indicated in Chapter 8 of 

this document. Since the visions describe the principle objectives for the DRBD with a long-term 

perspective, no major updates of the visions were required for the preparation of the DRBM Plan ï 

Update 2015. However, updates of the management objectives have been performed with the 

perspective of 2021 (timeframe to which the DRBM Plan ï Update 2015 refers to). For the update, in 

particular the ongoing progress in measures implementation, the results of the 2013 DBA and other 

relevant information was taken into account. 

Other important activities and emerging issues 

Since the adoption of the 1
st
 DRBM Plan in 2009, more intensive work has been done and additional 

topics were investigated, in order to identify their relevance and significance on the basin-wide scale. 

These include aspects of sediment quality and quantity, invasive alien species, adaptation to climate 

change, water scarcity and drought and the sturgeon issue. 

Furthermore, new activities were launched and work has been continued to enhance inter-sectoral 

cooperation, especially with regard to inland navigation, sustainable hydropower and agriculture, as 

well as the linkages between the EU WFD 2000/60/EC, flood risk management under the EU Floods 
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Directive 2007/60/EC
9
 and the linkage to the marine environment via the EU Marine Strategy 

Framework Directive 2008/56/EC
10

. These sector policies are closely interlinked with the different 

Significant Water Management Issues. Infrastructure projects (i.e. navigation, hydropower and flood 

protection measures) are of specific relevance for the SWMI ñHydromorphological alterationsò, while 

agricultural activity is a specific issue for the SWMIs ñOrganic pollutionò, ñNutrient pollutionò and 

ñHazardous substances pollutionò and are addressed accordingly. Also, the measures applied at the 

basin-wide level for the reduction of nutrient pollution and hazardous substances pollution will 

contribute to the improvement of the Black Sea status. 

1.5 Structure and updates compared to the 1st DRBM Plan 

The nine chapters of the DRBM Plan ï Update 2015 follow the logic and requirements of the EU 

WFD. The structure is further determined through the SWMIs of the DRBD and related to the Drivers-

Pressures-State-Impact-Response (DPSIR) Framework (Figure 5) according to the European 

Environment Agency (EEA)
11

. 

The DPSIR Framework provides an overall mechanism for analysing environmental problems and 

responses with regards to sustainable development. óDriving Forcesô are considered to be economic 

and social policies of governments and economic and social goals of involved industries. óPressuresô 

are the ways that ecosystems and their components are perturbed, e.g. through emissions. These 

pressures degrade the óStateô of the environment, which then óImpactsô upon ecosystems, causing 

society to óRespondô with various policy measures, such as regulations; these can be directed at any 

other part of the system. 

 

Figure 5: DPSIR approach according to the European Environment Agency (EEA) 

 

 

Chapter 2 is dedicated to the existing óPressuresô and their analyses for each SWMI, important 

transboundary groundwater bodies and other issues (i.e. sediment quality/quantity, invasive alien 

species). óStateô and óImpactsô, resulting from the existing óPressuresô, are addressed in Chapter 4, 

where information from the monitoring networks leads to the status assessment for surface and 

groundwater bodies. The chapter also includes information on the designation of Heavily Modified 

and Artificial Water Bodies. 

                                                      
9 Directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007 on the assessment and management of flood risks. 

10 Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for community action in 

the field of marine environmental policy (Marine Strategy Framework Directive 

11 The DPSIR framework used by the EEA: http://ia2dec.ew.eea.europa.eu/knowledge_base/Frameworks/doc101182 
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This information, in combination with environmental objectives and exemptions according to WFD 

Articles 4(4), 4(5) and 4(7), which are indicated in Chapter 5, leads to óResponsesô with respective 

measures to be implemented for each SWMI ï the JPM which is outlined in Chapter 8. These are the 

actions which are taken to improve water status in the DRBD. Actions can also be directed towards 

óDriversô, which are inter alia addressed and assessed in Chapter 6 (Integration issues) and in Chapter 

7 (Economic analysis). 

Finally, the DRBM Plan ï Update 2015 includes an updated inventory of protected areas (Chapter 3) 

and outlines the steps which are taken to ensure public information and consultation (Chapter 9). The 

findings are illustrated in a number of thematic maps; more detailed information is part of the Annex. 

Sturgeons ð Flagship species and an example for the DPSIR approach  

As ñcharismaticò flagship species, sturgeons serve as symbols for the sustainable 

management of the Danube River Basin. Located in the ñupper floorò of the aquatic food 

chain and ecosystem, and as long-distance migratory species, their well-being relies on 

many aspects of river basin management. The basic concept of the DPSIR approach which forms 

the basis for the DRBM Plan is herewith practically illustrated with the sturgeon example.  

Key DRIVERS relevant for sturgeons comprise in principle economic and human activities like 

industrial development, transport, energy generation, agriculture or urban and rural settlements, 

leading to PRESSURES on sturgeon populations. These include for instance water pollution from 

untreated or not sufficiently treated wastewater, or the emissions of nutrients and pesticides from 

agriculture. Channelization and other physical modifications of the river system has led to a loss of 

habitats and interruption of migration routes from the Black Sea to spawning grounds in upstream 

regions. 

Illegal fishing is another example for these pressures, which in sum change the STATE  of the 

environment and IMPACT  sturgeon populations. Until well into the 20
th
 century, six sturgeon 

species lived in large parts of the Danube River Basin. Today, four out of the six species are 

critically endangered, one is considered vulnerable and one is extinct. Populations of all sturgeon 

species were observed in the past to decline. However, there still remain populations in many of the 

Danube basin countries, often with potential for recovery. This is in particular the case for the lower 

basin, but with regard to specific species also for the middle and upper part. Therefore, sturgeons 

are an issue of basin-wide concern. 

As a RESPONSE, the complex nature of sturgeon conservation calls for manifold actions under the 

umbrella of basin-wide coordination. The DRBM Plan with its Joint Program of Measures provides 

important contributions: Pollution reduction, the restoration of habitats, promoting the sustainability 

of future infrastructure like hydropower, inland navigation and flood protection, and the 

development of fish migration aids are elements of this program. For sturgeons, the Danube river 

itself was in the past the most important migration corridor within the basin. Opening this corridor 

by making dams passable is a fundamental issue. 

These considerable efforts towards reaching and securing a healthy river system for current and 

future generations require an understanding of the issue and broad support. Therefore, sturgeons 

have become an important symbol for public information and awareness raising in the complex field 

of river basin management. 

 

Updates compared to the 1st DRBM Plan 2009 (WFD Annex VII B. 1.) 

The DRBM Plan ï Update 2015 is building on the structure and assessments which were performed 

for the 1
st
 DRBM Plan in 2009. Relevant information is updated, also based on the work done for the 

2013 DBA, including e.g. the pressures assessment, designation of water bodies, monitoring networks 

and status assessment, as well as the results from the Joint Danube Survey 3 (JDS3). Furthermore, the 

environmental objectives and exemptions are updated and the management objectives and JPM are 

revised, addressing now the period 2015 until 2021. Finally, also the inventory of protected areas and 

the economic analysis have been updated with latest data and information. 
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Compared to the previous version, the DRBM Plan ï Update 2015 puts a stronger emphasis on the 

topic of integration with other sectorial policies by devoting a separate chapter on this issue, taking 

into account that important steps were taken during recent years and are still about to come. The 

integration with flood risk management, inland navigation, sustainable hydropower and climate 

adaptation receive particular attention, beside the inter-linkage with the marine environment and the 

issue of water scarcity and drought which are also addressed. Despite the fact that some data gaps still 

exist, significant efforts were made by the countries for the provision of data for the elaboration of the 

DRBM Plan ï Update 2015. 
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2 Significant pressures in the DRBD 

Human activities and needs such as agricultural activities, transportation, energy production or urban 

development exert pressures on the water environment which are in need to be assessed for the 

management of the river basin and for taking decisions on adequate measures for addressing and 

reducing these pressures. The WFD requires information to be collected and maintained on the type 

and magnitude of significant anthropogenic pressure. When addressing pressures on the DRB at the 

basin-wide scale, it is clear that cumulative effects may occur (this is one reason why the basin-wide 

perspective is needed). Effects can occur both in a downstream direction (e.g. pollutant 

concentrations) and/or a downstream to upstream direction (e.g. river continuity). Addressing these 

issues effectively requires a basin-wide perspective and cooperation between countries. 

In preparation of the 1
st
 DRBM Plan, Significant Water Management Issues were identified for the 

DRBD and confirmed in 2013/2014, which represent pressures having a significant impact on the 

basin-wide level. This chapter addresses each of the significant pressures on concerning surface 

waters, addresses groundwater issues and includes revised information since the 1
st
 DRBM Plan. Some 

activities with only local effects will not be discussed in this report and are subject to National 

Reports. Further, the country specific emissions regarding organic, nutrient and hazardous substance 

pollution in this chapter should in general be seen in relation to the respective countries share in the 

DRBD. 

2.1 Surface waters: rivers 

2.1.1 Organic pollution 

Organic pollution refers to emissions of non-toxic organic substances that can be biologically 

decomposed by bacteria to a high extent. The key emitters of organic pollution are point sources. 

Collected but untreated municipal waste water that discharge organic substances from households and 

industrial plants connected to the sewer systems are the most important contributors. Significant 

organic pollution can also be generated by waste water treatment plants of agglomerations without 

appropriate treatment. Direct industrial dischargers and animal feeding and breeding lots are other 

important point sources if their waste water is insufficiently treated. 

Diffuse organic pollution is less relevant in comparison to that of point sources and related to polluted 

surface run-off from agricultural fields (manure application and storage) and urban areas (e.g. litter 

scattering, gardens, animal wastes). A specific case of diffuse organic pollution is the emission from 

combined sewer overflows that represent a mixture of polluted run-off water and untreated waste 

water. Background emissions of organic substances are related to sediment input arising from soil 

erosion, surface run-off from naturally covered land and groundwater flow. 

The primary impact of organic pollution on the aquatic environment is the influence on the dissolved 

oxygen balance of the water bodies. Significant oxygen depletion can be experienced downstream of 

pollution sources mainly due to biochemical decomposition of organic matter. Microorganisms 

consume  oxygen available in the water bodies for the breakdown of organic compounds to simple 

molecules. However, dissolved oxygen concentrations are increasing again once the oxygen 

enrichment rate via diffusion from the atmosphere and photosynthesis ensured by algae and 

macrophytes is higher compared to the consumption rate. 

Due to the self-purification capacity of water bodies the water quality impacts of a particular source 

are mostly local. The decrease in oxygen concentration and the length of the affected downstream 

river section depend on the amount of the organic matter received, the treatment degree of the waste 

water, the dilution rate and the hydraulic conditions of the recipient. The affected river length usually 

ranges from several tens to hundreds of kilometres downstream of the source. Decreased oxygen 

content may seriously affect aquatic organisms especially sensitive species that can be damaged or 

killed even at low fluctuations in oxygen concentration. 
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In the most severe cases of oxygen depletion anaerobic conditions might occur, to which only some 

specific organism can accommodate. Additional impacts of anaerobic conditions could be the 

formation of methane and hydrogen sulphide gases and dissolution of some toxic elements. Organic 

pollution can be associated with the health hazard due to possible microbiological contamination. The 

usual indicators of organic pollution are biochemical oxygen demand, chemical oxygen demand, total 

organic carbon, Kjeldahl-nitrogen (organic and ammonium-nitrogen) and coliform bacteria. Secondary 

(biological) waste water treatment and runoff management practices provide adequate solutions to the 

organic pollution problem. 

2.1.1.1 Organic pollution from urban waste water 

According to the recent reporting of the Danube countries on the status of waste water treatment (for 

the EU MS this is in line with the obligatory data submission for the reference year 2011/2012 to the 

European Commission under the UWWTD) there are 5,612 agglomerations with a population 

equivalent (PE, the ratio of the total daily amount of BOD produced in an agglomeration to the amount 

generated by one person per day) more than 2,000 in the basin (Table 2 and Map 5). 78% (4,367) of 

these agglomerations are small-sized settlements having a PE between 2,000 and 10,000, 20% (1,125) 

are middle-sized agglomerations (between 10,000 and 100,000 PE) whilst only 2% (120) have a PE 

higher than 100,000 (large cities).  

The proportion of the agglomerations without appropriate collection system is still relatively high 

(34%,). These are mainly small-sized settlements with PE between 2,000 and 10,000. Seven percent of 

the agglomerations have constructed public sewerage but are not connected to urban waste water 

treatment plants at all. At additional 7% of the agglomerations waste water collection is addressed by 

individual and other appropriate systems where waste water is collected in appropriate storage tanks 

and then transported to treatment plants or treated locally. On basin-wide level, 52% of the 

agglomerations with PE higher than 2,000 have connection to operating waste water treatment plants. 

The majority (84%) of the middle-sized and big settlements discharges municipal waste water into the 

recipients after treatment is applied (at least partly). However, waste water is conveyed to treatment 

plants at only 43% of the small-sized agglomerations. 

Regarding the treatment stages 2% of the agglomerations are only served by primary (mechanical) 

treatment. The proportion of the secondary (biological) treatment is 18%. Waste water at 32% of the 

settlements undergoes tertiary treatment aiming to remove nutrients besides organic matter. In case of 

small agglomerations the share of the secondary and tertiary treatment is 16% and 26%, respectively. 

For agglomerations above 10,000 PE, where nutrient removal is either obligatory (EU MS) or 

recommended (Non-EU MS) these respective figures are 25% and 56%. Twenty-seven percent of the 

agglomerations have combined collection and treatment system where the proportion of the highest 

technological level from the total PE is less than 80%. In these agglomerations there is another 

significant treatment system besides the most enhanced one or more different systems are used 

simultaneously. 

 

Table 2: Number of agglomerations and generated urban waste water loads in the Danube Basin (reference year: 
2011/2012) 

Type of collection and treatment 
system1 

Proportion of the 
connected PE 

Number of agglomerations Generated load (PE) 

Collected and tertiary treatment 

 

Ó 80% 1,584 41,058,538 

< 80% 241 8,622,186 

Collected and secondary treatment 

 

Ó 80% 434 10,177,826 

< 80% 569 7,932,891 

Collected and primary treatment 

 

Ó 80% 19 342,045 

< 80% 89 1,508,810 

Addressed through individual and Ó 80% 101 376,237 
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other appropriate systems < 80% 304 4,230,551 

Collected and no treatment 
Ó 80% 53 682,132 

< 80% 325 3,147,594 

Not collected and not treated 100% 1,893 6,827,297 

Total  5,612 84,906,107 
1 Categorisation is based on the highest technologic level that is available for the agglomeration 

 

In total, a waste water load of about 85 Mio. PE is generated in the basin. Despite the high number of 

small agglomerations they have the smallest contribution (21%) to the total loads, whilst middle-sized 

agglomerations produce about one-third of the loads. Almost half (44%) of the generated total waste 

water load stems from the big agglomerations indicating the necessity to use appropriate treatment 

technologies in these cities. The distribution of the agglomerations according to their size and 

connection rates to collecting systems and treatment plants clearly influences that of the generated 

loads (Figure 6). Only 17% of the generated loads arise from settlements having no sewerage. 

Additional 8% can be linked to collection systems without treatment, whilst 4% of the total loads are 

addressed through individual systems. The majority (71%) of the loads is conveyed via sewers to 

urban waste water treatment plants. Only two percent of the loads are related to primary treatment, the 

loads are mainly transported to either secondary (17%) or tertiary (52%) phases. Sixty-nine percent of 

the overall PE of the basin are effectively treated with at least secondary treatment, whilst 27% need 

basic infrastructural development aiming to achieve biological treatment. 

 

Figure 6: Share of the collection and treatment stages in the total population equivalents in the Danube Basin 
(reference year: 2011/2012) 

 

 

 

Country contributions to the basin-wide generated loads and proportions of the treatment and 

collection stages are presented in Figure 8 (see also Annex 3 on urban waste water inventories). 

Collection and treatment of waste water are in a highly enhanced status in the upstream countries, at 

good conditions in some countries in the middle-basin whilst significant proportions of the generated 

loads are not collected or collected but not treated in the downstream states. 
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Figure 7: Share of the collection and treatment stages in the total population equivalents in the Danube countries 
(reference year: 2011/2012, absolute numbers on the top refer to PE) 

 

 

Regarding the discharges of the organic substances into the river systems, about 220,000 tons per year 

BOD and 490,000 tons per year COD are released from the agglomerations with more than 2,000 PE 

throughout the basin (Table 3). The ratio of COD to BOD of about 2.2 indicates a considerable 

fraction of biodegradable organic matter being still released. Significant fractions of the total 

discharges (62% and 53%, respectively) stem from the collected but untreated waste water amounts 

(Table 3 and Figure 9). Despite the smaller waste water amounts subject to primary treatment, its share 

in the discharges are higher (BOD: 7%, COD: 6%) due to the limited treatment efficiency. The 

secondary treatment class produces 18% of the BOD and 18% of the COD discharges. Plants with 

tertiary treatment emit 13% (BOD) and 23% (COD) of the total releases due to their very high 

elimination rates (over 90%).  

 

Table 3: BOD and COD discharges via urban waste water in the Danube Basin (reference year: 2011/2012) 

Type of treatment  

Discharge 

BOD (t/year) COD (t/year) 

Tertiary treatment 29,206 114,7924 

Secondary treatment 40,235 90,192 

Primary treatment 14,985 29,392 

Collected but not treated 139,640 258,436 

Total 224,066 492,814 
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Figure 8: Share of the collection and treatment stages in the total organic pollution of surface waters via urban 
waste water in the Danube Basin (reference year: 2011/2012); left: BOD discharge, right: COD discharge 

 

 

BOD discharges per county are shown in Figure 9 according to different collecting and treatment 

systems (see also Annex 3 on urban waste water inventories). As a consequence of the less developed 

waste water infrastructure in the downstream countries, the BOD discharges of the new EU MS and 

the non-EU MS (except Ukraine) are substantially influenced by untreated waste water releases. 

Slovenia, Croatia, Bosnia and Herzegovina, Serbia, Romania and Bulgaria have still great potential to 

reduce organic pollution of the surface waters in the Danube Basin by introducing at least biological 

treatment technology (Bulgaria, Croatia and Romania have a transition period for the implementation 

of the UWWTD). 

Figure 9: Share of the collection and treatment stages in the total organic pollution of the surface waters via urban 
waste water in the Danube countries (reference year: 2011/2012, absolute numbers on the top refer to 
tons BOD per year) 

 

2.1.1.2 Organic pollution from industry and agricultural point sources 

Data for the industrial and agricultural direct dischargers were derived from the E-PRTR database 

which contains the main industrial facilities and their discharges above certain capacity and emission 

levels (Map 6, showing all industrial facilities reported to E-PRTR). In total, 56 installations from 7 

main industrial sectors were reported by the countries which have significant direct  organic substance 
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discharges (above a threshold of 50 tons TOC per year, see Annex 4 on industrial emission 

inventories). Out of these, waste and industrial wastewater management sector (37%, mainly waste 

recycling and disposal sites and specific industrial waste water treatment plants, excluding urban waste 

water treatment plants), paper and wood processing (29%) and chemical industry (18%) are the most 

important fields in terms of organic pollution (Figure 10, last column). In the reference year (2012) 

some 56,000 tons per year organic substances (expressed in COD) were released (Table 4). The type 

of activities, their total releases and proportions are differing among the countries. Germany, Austria, 

Slovakia, Hungary and Romania contribute the highest COD discharges via industrial activities 

(Figure 10). Czech Republic, Croatia and Bosnia and Herzegovina have no facilities reported over the 

given release threshold. 

 

Table 4: Organic pollution via direct industrial discharges in the DRBD according to different industrial sectors 
(reference year: 2012) 

Activities 
Releases to water 

COD (t/year) 

Energy sector 6,600 

Production and processing of metals 360 

Chemical industry 10,190 

Waste and industrial waste water management1 20,910 

Paper and wood production and processing 16,250 

Intensive livestock production and aquaculture 330 

Products from the food and beverage sector 1,360 

Total 56,000 
1 excluding urban waste water treatment plants 

 

Figure 10:  Share of the industrial sectors in the total organic pollution via direct industrial discharges in the Danube 
countries (reference year: 2012, absolute numbers on the top refer to tons COD per year) 

 

2.1.1.3 Summary and key findings 

At the basin scale, the urban waste water sector generates about 220,000 tons per year BOD and 

490,000 tons per year COD discharges into the surface water bodies of the Danube Basin (reference 

year: 2011/2012). The direct industrial emissions of organic substances total up to ca. 56,000 tons per 
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year COD for the reference year (2012). This means an overall COD emissions of 550,000 tons per 

year, out of which 89% are released by the urban waste water sector. More than 60% of the surface 

water emissions via urban waste water stem from agglomerations with existing sewer systems but 

without treatment. Taking into account that these agglomerations represent only 8% of the total PE 

and 7% of the total number of agglomerations in the basin, implementation of measures for a 

relatively small proportion of the agglomerations can result in substantial progress. However, 34% of 

the agglomerations (representing 17% of the PE) have no collection systems which should be 

constructed together with appropriate treatment in the future. Twenty-seven percent of the total PE of 

the basin need further infrastructural development aiming to achieve at least biological treatment. 

Comparing the actual figures of the waste water sector to those of the 1
st
 DRBM Plan, remarkable 

reduction of the organic pollution can be recognised according to the reported data. For the reference 

year (2005/2006) of the first DRBM Plan 480,000 tons per year BOD and 1,040,000 tons per year 

COD pollution were reported via urban waste water discharges (excluding the agglomerations without 

collection system and therefore without direct discharges into surface waters). The recently reported 

emissions are significantly lower, the BOD and COD discharge reduction rates are 54% and 53%, 

respectively. The reported industrial emissions increased by 30% in comparison to the reference year 

(2006) of the 1
st
 DRBM Plan which is likely to be a consequence of the better data availability and 

extended reporting through the E-PRTR system. 

2.1.2  Nutrient pollution 

Nutrient pollution is caused by significant releases of nitrogen (N) and phosphorus (P) into the aquatic 

environment. Nutrient emissions can originate from both point and diffuse sources. Point sources of 

nutrient discharges are highly interlinked to those of the organic pollution. Municipal waste water 

treatment plants with inappropriate technology, untreated waste water, industrial enterprises, animal 

husbandry can discharge considerable amounts of nutrients into the surface waters besides organic 

matter. Diffuse pathways, however, have higher importance considering nutrients. Direct atmospheric 

deposition, overland flow, sediment transport, tile drainage flow and groundwater flow can 

remarkably contribute to the emissions into rivers, conveying nutrients from agriculture, urban areas, 

atmosphere and even from naturally covered areas. 

The importance of the pathways for diffuse pollution is different for N and P. For N, groundwater flow 

and urban run-off are the most relevant diffuse pathways. In case of P, groundwater is usually replaced 

by sediment transport generated by soil erosion. Regarding the sources, agriculture can play a key role 

in nutrient pollution. Surface waters can receive significant nutrient emissions from agricultural fields 

due to the high nutrient surpluses of the cultivated soils and/or inappropriate agricultural practices. 

Agglomerations with sewer systems but without connection to treatment plant having nutrient removal 

technology and combined sewer overflows are important urban sources. Deposition from the 

atmosphere is especially relevant for N as many combustion processes and agricultural activities 

produce N gases and aerosols that can be subject to deposition. The role of background fluxes is often 

overlooked even though they might have significant regional contribution especially from poorly 

covered areas, mountainous catchments or glaciers. 

Impacts on water status caused by nutrient pollution can be recognized through substantial changes in 

water ecosystems. The natural aquatic ecosystem is sensitive to the amount of the available nutrients 

which are limiting factors. In case of nutrient enrichment the growth of aquatic algae and macrophytes 

can be accelerated and water bodies can be overpopulated by specific species. Many lakes and seas 

have been suffering from eutrophication that severely impairs water quality and ecosystem functioning 

(substantial algae growth and consequently oxygen depletion, toxicity, pH variations, accumulation of 

organic substances, change in species composition and in number of individuals) as well as limits or 

hinders human water uses (recreation, fisheries, drinking water supply). Even though river systems, 

floodplains and reservoirs can retain nutrients during their in-stream transport (e.g. denitrification, 

uptake, settling), significant amounts of them can reach lakes and even seas, transposing water quality 

impacts far downstream from the sources. Therefore, nutrient pollution is clearly a Danube-basin wide 

problem. 
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Control of point source nutrient emissions is closely linked to that of the organic pollution and requires 

nutrient removal at the waste water treatment plants. The management of diffuse nutrient emissions is 

a challenging task due to their temporal and spatial variability and strong relation to hydrology. Since 

the diffuse emissions are almost immeasurable at source, catchment-scale assessments and water 

quality modelling are widely used to help in dealing with the issue. Management actions usually 

concern a wide range of agricultural best management practices and their combinations. Recovery of 

an eutrophic water body following management efforts especially on diffuse sources of pollution can 

take longer time (even several decades) due to the time delay of several contributing pathways (e.g. 

nitrogen loads via groundwater) and the stored nutrients in the bottom sediments that can re-enter 

water body (e.g. phosphorus internal loads of lakes). Typical parameters related to nutrient pollution 

are total nitrogen, dissolved inorganic nitrogen, total phosphorus, orthophosphate-phosphorus and 

chlorophyll-a. 

2.1.2.1 Nutrient pollution from urban waste water 

In total, 1,825 agglomerations with a PE of about 50 million are equipped (at least partially) with 

tertiary treatment aiming nutrient removal in the basin (Map 5, reference year: 2010/2012). Majority 

of them (79%) addresses the elimination of both nutrients. Out of the 1,245 agglomerations with a size 

over 10,000 PE 697 agglomerations (56%) have tertiary technology already in place. In terms of PE, 

the overall load generation at agglomerations above 10,000 PE is 67 million PE, 60% of this load (40 

million PE) is effectively subject to tertiary treatment. This indicates that waste water treatment for 27 

million PE at agglomerations above 10,000 PE should be further improved. 

At the basin scale 84,000 tons per year TN and 11,000 tons per year TP are emitted into the surface 

waters from the waste water collection and treatment facilities (Table 5). 25% (TN) and 36% (TP) of 

the emissions can be linked to untreated waste water discharged directly into the recipients (Figure 

11). About 3% and 5% of the nutrient releases stem from plants having mechanical treatment, whilst 

the proportion of the waste water treatment plants with secondary treatment is 26% (TN) and 29% 

(TP). Some 45% and 30% of the nutrient emissions are discharged from plants with stringent 

technologies. Regarding the middle sized and big agglomerations (above 10,000 PE), 43% (nitrogen) 

and 57% (phosphorus) of the nutrient emissions are related to less stringent technologies indicating 

that further improvement of the treatment at these settlements can significantly reduce the nutrient 

discharges at the basin scale. 

 

Table 5: Nutrient pollution of surface waters via urban waste water in the Danube Basin (reference year: 2011/2012) 

Type of treatment  
Discharge 

TN (t/year) TP (t/year) 

Tertiary treatment (NP removal) 29,356 2,422 

Tertiary treatment (P removal) 4,226 385 

Tertiary treatment (N removal) 3,793 552 

Secondary treatment 22,265 3,305 

Primary treatment 2,908 569 

Collected but not treated 21,318 4,122 

Total 83,865 11,355 
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Figure 11: Share of the collection and treatment stages in the total nutrient pollution of surface waters via urban 
waste water in the Danube Basin (reference year: 2011/2012); left: TN discharge, right: TP discharge 

 

 

Country performances are presented in Figure 12 (see also Annex 3 on urban waste water inventories). 

The variation at the country level is similar to the situation discussed by the organic pollution. 

Upstream countries have only limited possibilities as they have already introduced nutrient removal at 

the vast majority of the agglomerations, even for the smaller sized settlements. Middle and 

downstream countries can, however, remarkably enhance the overall treatment status of the plants, 

particularly at the agglomerations over 10,000 PE, where the introduction of the tertiary treatment 

technologies is lagging behind. 

 

Figure 12: Share of the collection and treatment stages in the total nutrient pollution via urban waste water in the 
Danube countries (reference year: 2011/2012); on the left: TN, on the right: TP (absolute numbers on the 
top refer to tons TN and TP per year) 

 

2.1.2.2 Nutrient pollution from industry and agricultural point sources 

Regarding the industrial discharges, the main sectors with nutrient pollution have been reported 

(Annex 4 on industrial emission inventories, reference year: 2012) by the countries are the same as 

those of the organic pollution. In total, 11,400 tons per year nitrogen and 490 tons per year phosphorus 

were released in the reference year (Table 6). For the nitrogen, the chemical industry has the highest 

importance emitting almost 45% of the total discharges (Figure 13 left, last column). Besides this, 

waste and industrial waste water management, energy sector, and paper industry are remarkable 

contributors. In case of phosphorus, paper industry has the highest share with 39% (Figure 13 right, 

last column). Energy sector, chemical industry and waste and industrial waste water management 

sector are other significant industrial fields releasing phosphorus. The reported industrial emissions are 

relatively small in comparison to those of the urban waste water, only 14% (TN) and 4% (TP) of the 

waste water discharges are emitted via industrial facilities. Germany, Austria, Slovakia (TN), 

Romania, and Hungary (TP)produce the highest direct industrial emissions (Figure 13). 
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Table 6: Nutrient pollution of surface waters via direct industrial waste water discharges in the Danube Basin 
(reference year: 2012) 

Type of treatment  
Releases to water 

TN (t/year)           TP (t/year) 

Energy sector 1,890 90 

Production and processing of metals 180 - 

Chemical industry 5,200 60 

Waste and industrial waste water management1 2,300 130 

Paper and wood production and processing 1600 190 

Intensive livestock production and aquaculture 190 10 

Products from the food and beverage sector 50 10 

Total 11,400 490 
1 excluding urban waste water treatment plants 

 

Figure 13: Share of the industrial activities in the total nutrient pollution via direct industrial waste water discharges 
in the Danube countries (reference year: 2012); on the left: TN, on the right: TP (absolute numbers on the 
top refer to tons TN/TP per 

 

2.1.2.3 Diffuse nutrient pollution 

To estimate the spatial patterns of the nutrient emissions in the basin and assess the different pathways 

contributing to the total emissions, the MONERIS model (Venohr et al., 2011) was applied for the 

entire basin and for current hydrological conditions (2009-2012). The model is an empirical, 

catchment-scale, lumped parameter and long-term average approach which can supply decision 

making to facilitate the elaboration of larger scale watershed management strategies. It can reasonably 

estimate the regional distribution of the nutrient emissions entering the surface waters within the basin 

at sub-catchment scale and determine their most important sources and pathways. Moreover, taking 

into account the main in-stream retention processes the river loads at the catchment outlets can be 

calculated that can be used for model calibration and validation. 

The application of the model has a quite long story in the Danube countries and at the basin scale as 

well in the field of river basin management and nutrient balancing. The model has been enhanced and 

adapted to the specific ICPDR needs by several regional projects accomplished in the basin. The 

model reasonably and reliably works that has been proven by comparison of the results to observed 

river loads at several gauges for a long time period. It can be easily supported by available data, run 

for the entire basin and frequently updated according to the actual conditions. The model is sensitive 

for some key management parameters, allowing to elaborate realistic future management scenarios of 

basin-wide relevance and assess their impacts on water quality. Recently, the input dataset has been 
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updated and extended according to the available latest spatial information. Moreover, the model 

algorithm has been improved resulting in updated nutrient emission patterns for the Danube basin. 

According to the recent calculations (Annex on nutrient emission modelling), the total nitrogen 

emissions in the Danube river basin are 675,000 tons per year (8.6 kg per hectare and year) for the 

reference period 2009-2012 (Table 7, right column). The groundwater (base flow) pathway is 

responsible for 52% of all TN emissions in the Danube basin and thus the most important pathway 

(Figure 14 left). Nitrogen inputs via tile drainages have a proportion of 14 %, whilst urban runoff, 

surface runoff, direct atmospheric deposition and erosion show a contribution of 10%, 7%, 2% and 2% 

respectively. 

Diffuse inputs dominate the basin-wide nitrogen emissions as they have a proportion of 88% in total. 

Emissions via point sources contribute with 12 % to total nitrogen emissions. Regarding the main 

sources (Figure 14 right), agricultural fields dominate the emission sources showing a proportion of 

54%, although only 36% of the emissions from agricultural areas are related to fertiliser or manure 

application, whilst the remaining 18% are caused by atmospheric deposition. Urban areas (waste water 

discharges, runoff from paved surfaces and combined sewer overflows) and natural lands where 

atmospheric deposition provides N input are significant source areas as well. This indicates that a part 

of the N emissions might stem from outside the basin and transported via atmospheric deposition that 

can difficultly be controlled. Natural background pollution is less important on basin-wide level. The 

regional distribution of the emissions is shown in Map 7. Regions with high agricultural surplus and 

shorter groundwater residence time and/or bedrock layers with lower denitrification capacity produce 

the highest area-specific emissions. Urban areas with significant point sources and urban runoff 

generate remarkable local fluxes as well. 

 

Table 7: Diffuse nutrient emissions of the Danube basin according to different pathways for the reference period 
(2009-2012) 

Pathway 
Water emissions 

TN (t/year) 

Water emissions 

TP (t/year) 

Direct deposition 11,646 330 

Overland flow 48,829 372 

Erosion 14,965 10,124 

Tile drainage flow 100,904 675 

Groundwater flow 351,495 5,791 

Urban runoff1 69,178 13,254 

Point sources2 78,960 9,782 

Total 675,976 40,327 
1 
summed emissions via urban runoff, combined sewer overflows and not connected population   

2
 summed emissions of urban waste water treatment plants, population connected to sewer systems without 

treatment plant and industrial direct dischargers 
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Figure 14:  Share of pathways and sources in the overall TN emissions in the Danube Basin for the reference period 
(2009-2012); on the left: pathways, on the right: sources 

 

Country contributions can be seen in Figure 15. Germany, Slovenia, Croatia and Serbia produce the 

highest area-specific N emissions in the basin. Groundwater flow dominates the distribution of the 

pathways in most of the countries Point sources and urban runoff show significant relative 

contributions in the downstream countries. Regarding the sources, agricultural activities have a 

principal role in nitrogen emission generation, whereas atmospheric deposition is an equally important 

nitrogen input than fertilisers in many countries. Urban water management is still an important source, 

especially in the new and non EU MS. Share of the background emissions usually remains below 10%. 

In countries with significant proportion of natural landscapes (Austria, Croatia, Bosnia and 

Herzegovina, Montenegro and Ukraine) remarkable relative emissions are produced from these areas. 

 

Figure 15: Share of the pathways in the overall TN emissions in the Danube countries for the reference period (2009-
2012); on the left: pathways, on the right: sources (absolute numbers on the top refer to kg N per hectare 
and year) 

 

Total phosphorus emissions in the Danube river basin are 40,000 tons per year (530 g per hectare per 

year) for the reference conditions (Table 7, left column). TP emissions via the different pathways are 

presented in Figure 16 (left). The most important diffuse pathway in the Danube river basin is the 

runoff from the urban systems  which is responsible for 33% of all TP emissions. Emissions via 

erosion contribute with 25% to total phosphorus emissions, base flow has a proportion of 14%. 

Emissions via surface runoff, atmospheric deposition and tile drainages contribute with 2% or less to 

the total phosphorus emissions. All diffuse sources have a total share of 76%, whilst point sources 

pathway has a contribution of 24%. Source apportionment (Figure 16 right) shows the clear 

dominance of the urban areas producing 57% of the emissions. Agriculture is responsible for 29% of 

the total emissions, whilst the rest belongs mainly to background emissions. 

This suggests a high potential of measures addressing the urban water management to reduce the 

nutrient emissions. However, the agricultural pressure could strengthen due to the potential future 

agricultural development especially in the middle and lower parts of the Danube. Hilly regions with 

intensive agricultural activity or mountainous areas producing high background emission rates 
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generate the largest P inputs of the surface waters (Map 8). Similarly to N, point sources and paved 

urban surfaces significantly contribute to the total emissions as well. 

 

Figure 16: Share of the pathways and sources in the overall TP emissions in the Danube Basin for the reference 
period (2009-2012); on the left: pathways, on the right: sources 

 

 

Pathway and source apportionments per country are presented in Figure 17. Serbia, Slovenia, 

Bulgaria, and Germany generate the highest P emission rates. Point sources, soil erosion and urban 

runoff are the most relevant emission components. Their proportion varies according to the state of 

development in the urban waste water sector and the topographic and land use conditions. Upstream 

countries show similar importance of the urban water management and agricultural sectors regarding 

the sources of the P emissions. Moving downstream in the basin urban areas become more dominant 

indicating the high potential to improve waste water treatment by introducing P removal. 

 

Figure 17: Share of the pathways in the overall TP emissions in the Danube countries for the reference period (2009-
2012); on the left: pathways, on the right: sources (absolute numbers on the top refer to g P per hectare 
and year) 

 

The calculated river loads are 440,000 tons per year (TN) and 17,000 tons per year (TP) for the 

reference period (2009-2012). These numbers indicate remarkable retentions in the river network 

comparing them to the total emission values. Thirty-five percent of the TN emissions entering the river 

systems are retained during the in-stream transport mainly by denitrification. Some 58% of the TP 

emissions do not reach the river mouth particularly due to settling in reservoirs and floodplains. 

Modelling results reasonably fit the observed river loads at both, the basin-wide and the regional scale.  

2.1.2.4 Summary and key findings 

The estimated recent, basin-wide nutrient emissions for the reference period (2009-2012)are 675,000 

tons per year TN and 40,000 tons per year TP. Diffuse pathways clearly dominate the overall 

emissions having a contribution of 88% (TN) and 76% (TP). For N, groundwater (base flow) is the 
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most important diffuse pathway with a proportion of 52%. In case of P, urban runoff (33%) and soil 

erosion (25%) generate the highest emissions. Regarding the sources, agriculture (N: 54%, P: 29%) 

and urban water management (N: 22%, P: 57%) are responsible for the majority of the nutrient 

emissions indicating the necessity of appropriate measures to be implemented in these sectors. 

Similarly to organic pollution, point source emissions are significantly influenced by untreated waste 

water discharges being responsible for about 30% (TN) and 40% (TP) of the total emissions. Besides 

this, enhanced treatment of the existing plants at agglomerations above 10 000 PE (more than 500 

agglomerations) has also great potential to reduce nutrient emissions concerning 27 million PE in 

total. 

The current long-term average (2003-2012) observed river loads estimated from measured river 

discharge and nutrient concentration data at the river mouth (station Reni are 490,000 tons per year 

(TN) and 25,000 tons per year (TP). Analysing the trends in nutrient river loads over the past decades 

a significant reduction in the transported nutrient fluxes to the Black Sea can be detected. However, 

the recently transported fluxes are still considerably higher than that of the early 1960ies representing 

desired load targets (TN: 300,000 tons per year, TP: 20,000 tons per year), which means a TN and TP 

load reduction need of 40% and 20%, respectively. This requires further decrease of both, the point 

source and diffuse emissions generated in the Danube basin. 

Similarly to the organic pollution, remarkable decrease is visible regarding the nutrient point source 

emissions in the Danube basin. For the reference year of the 1
st
 DRBM Plan (2006) 130,000 tons per 

year TN and 22,000 tons per year TP pollution was reported via direct urban waste water discharges. 

The recently reported point source nutrient emissions are significantly lower in comparison to those of 

the first DRBM Plan, the TN and TP discharges declined by 36% and 48%, respectively. However, the 

reported industrial direct emissions rose by about 46% (TN) and 10% (TP) which is probably caused 

by the improved reporting quality. The recent modelling results of the MONERIS for the basin-wide 

total emissions reflect the impacts of a comprehensive update of the input database, the change in 

nutrient inputs (e.g. urban waste water, agriculture)and some methodological improvements in the 

model algorithm on the model results. N emissions remained at the same level in comparison to the 1
st
 

DRBM Plan although point source emissions via waste water significantly decreased. This is, 

however, compensated by a higher emission from agriculture via fertilisers and manure which is a 

consequence of the modified input data set rather than that of intensified agriculture. Total P emissions 

declined by 30% due to the improved waste water treatment. In addition, higher differences can be 

found for the proportion of the various pathways and for several regions of the basin. These 

differences are consequences of the model developments and the updated input data. 

2.1.3 Hazardous substances pollution 

Hazardous substances pollution involves contamination with priority substances laid down in Annex X 

of the WFD and other specific pollutants listed in Annex VIII of the WFD that might be toxic, heavily 

degradable or accumulative and have regional relevance. They include both inorganic and organic 

micro-pollutants such as heavy metals, arsenic, cyanides, oil and its compounds, trihalomethanes, 

polycyclic aromatic hydrocarbons, biphenyls, phenols, pesticides, haloalkanes, endocrine disruptors, 

pharmaceuticals, etc. Hazardous substances can be emitted from both point and diffuse sources. 

Households and public buildings connected to sewerage can contribute to water pollution by emitting 

chemicals used in the course of daily routine. Industrial facilities that process, utilise, produce or store 

hazardous substances can release them with waste water discharges. Indirect dischargers are connected 

to public sewer systems and can transport contaminated industrial waste water to the treatment plants 

if their own treatment system is not sufficient. Direct dischargers without specific removal technology 

for hazardous substances can potentially deteriorate water quality. 

Diffuse emission pathways are substance-specific. Surface run-off, sediment transport and 

groundwater flow are the main contributing routes. Urban systems (deposited air pollutants, litter, 

combined sewer overflows), agriculture (pesticide and contaminated sludge application), contaminated 

sites (industrial areas, landfills, abandoned areas) and mining sites are the most important source 

sectors. Background geochemical loads can be considerable in specific regions where the parent rock 

layers naturally contain hazardous substances (e.g. heavy metals). Hazardous substances 
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contamination can specially be realized through accidental pollutions. Industrial facilities, mining 

areas and contaminated sites that process or contain such substances in substantial amounts pose 

hazard (potential risk) to cause pollution even though they might not have any release in their regular 

operation. However, in case of emergency situations (natural disasters like flood or earthquake as well 

as operation failures) and without appropriate safety measures in place they might be at real risk to 

cause water pollution. 

Due to the rapid development of the chemical industry that is continuously producing new chemicals, 

their different and complex environmental behaviour and the long-lasting chronic toxicity of many 

substances the whole mechanism of the hazardous substances pollution has not been fully clarified so 

far. Hazardous substances can pose serious threat to the aquatic environment. Depending on their 

concentration and the actual environmental conditions, they can cause acute (immediate) or chronic 

(latent) toxicity. They usually attack one of the vital systems of the living organism, like nervous, 

enzymatic, immune, muscular systems or directly the cells. 

Some of the hazardous substances are persistent, slowly degradable and can accumulate in the 

ecosystem. They can deteriorate habitats and biodiversity and also endanger human health as many of 

these chemicals are carcinogenic, mutagenic or teratogen. They can also alter proteins and different 

organs, impair reproduction or disrupt endocrine systems. Many of the pollutants tend to attach to 

organic compounds, they may be taken up by the organisms during feeding and introduced in the food 

web through bioaccumulation and biomagnification processes. Moreover, some of the pollutants can 

be attached to the soil and sediment particles and subject to subsequent resuspension and dissolution. 

Therefore, hazardous substances pollution is considered as regional or even basin-wide water quality 

problem and its reduction may take a longer time. Elimination of these substances needs up to date 

technologies at the industrial sites, enhanced waste water treatment, good agricultural practices to 

appropriately handle these substances, cessation and replacement of the hazardous substances with 

others whenever possible and well developed safety system to address accidental events. Total and 

dissolved concentrations of the hazardous substances are used to describe water status. Additionally, 

concentrations in sediment and/or biota should be monitored especially for those priority substances 

which tend to accumulate in sediment and/or biota including also long-term trend analysis of their 

concentrations. 

2.1.3.1 Sources of hazardous substances pollution  

Danube countries have made substantial efforts to supplement the insufficient information on the 

hazardous substances pollution at the basin-wide level. Towards a better understanding and a 

narrowed information gap in this field the compilation of inventories on priority substances emissions, 

discharges and losses required under the EU Directive on Priority Substances (EQSD, Article 5) 

provides a promising possibility. This could be also extended in the future to other specific pollutants 

as well. The current ICPDR activities on the hazardous substances pollution are highly related to the 

recommendations of the Common Implementation Strategy (CIS) Guidance No. 28 on preparing 

emission inventories of priority substances and other hazardous substances. Recently, a two-steps 

approach is being conducted to test the guideline for the Danube River. The first phase is a more 

general significance analysis of the priority substances and specific pollutants. The aim of this phase is 

to screen those substances which are clearly of higher relevance at present and in the foreseeable 

future at the Danube River level and allow to prioritise the resources and efforts necessary for the 

subsequent detailed investigations on the emission sources. It is based on the information available for 

the emissions mainly from the E-PRTR and UWWTD databases and immission data derived from the 

TNMN database and Joint Danube Surveys (JDS).  

The outcome of the emission analysis is a preliminary set of relevant priority substances and other 

specific pollutants for which emission data (releases above certain emission thresholds specified in the 

PRTR Regulation, Map 6) have been available. Based on the first screening 38 compounds have been 

found with exceedance of the respective release threshold for at least one facility within the basin. Out 

of these substances seven organic pollutants, eight heavy metals, eight pesticides and fifteen 

chlorinated organic substances These results will be overlapped and liaised with the draft list of 

Danube River Basin specific pollutants determined by the in-stream concentration assessments of the 
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JDS3 and its follow-up activities in cooperation with the EU FP7 project SOLUTIONS (see Chapter 

4.1.2.3). This harmonised draft list will subsequently be supported by additional information and 

eventually extended once further results of the JDS3 are evaluated, advanced analytical methods are 

applied in the countries and more data are available from the emission inventories. Moreover, 

modelling activities on the fate of several hazardous substances are currently being undertaken by the 

SOLUTIONS project and the JRC which could help to better understand the links between sources 

and impacts of hazardous substances pollution. 

The second phase of the CIS Guidance No. 28. is a more detailed analysis focusing on the sources of 

the screened relevant substances. It aims to develop a detailed inventory for both, the point and diffuse 

source hazardous substances emissions. It requires point source discharge data (municipal waste water 

treatment plants and industrial facilities) and observed river loads at certain monitoring points. River 

loads should carefully be calculated taking into account the uncertainties of the analytical method (e.g. 

concentrations below the limit of quantification or detection) and the sampling frequency (e.g. 

unregistered high flow events with considerable pollutant transport). Knowing the point source 

emissions and the observed river loads, assuming a certain natural background river load and 

neglecting the in-stream sources and sinks would allow to roughly estimate the total anthropogenic 

diffuse inputs from the catchment upstream of the monitoring points. Countries are currently 

compiling their national inventories on the point and diffuse source emissions of the relevant 

hazardous substances which will serve the basin-wide assessments. 

Analysis of the data obtained from the PS EDL inventories if possible 

Map of the facilities with PS emissions according to industrial sectors if possible 

2.1.3.2 Hazardous substances pollution from accident risk spots and contaminated sites 

Assessment of hazardous substance pollution via accidents is based on risk assessment methods. Their 

main objectives are to raise awareness to the accidental pollution in the basin, to determine which 

priority industrial sectors need to be improved in different regions of the basin in order to minimize 

risk by implementing measures and to give advice for financing institutes and decision makers where 

financial and/or technical supporting projects should be targeted. A stepwise approach is followed 

starting with potential risk analysis where rather general methods are used to screen potential hot-spots 

based on some basic technological properties of the facilities. In a second step, the real risk analysis 

should be executed based on checking the relevant environmental factors and safety measures already 

put in place in order to indicate what necessary additional measures have to be taken in order to 

improve safety. This analysis should be carried out in the responsibility of the riparian countries in 

order to implement necessary safety measures and it should be in line with sectorial checklists and 

national catalogues of measures. The ICPDR is currently assessing the potential accident risk hot-spots 

and updating the catalogue of hazardous sites for the Danube Basin.   

Accident risk spots (ARS) represent mainly existing industrial and energy production facilities that 

process, store, produce or release hazardous substances. The ARS inventories recently being compiled 

will evaluate the potential risk of the selected facilities based on the WRI (Water Risk Index) values. 

The WRI assesses the hazard of the industrial sites based on the hazard degree of the processed 

materials and their volume stored at the sites.  

Contaminated sites (CS) include old industrial facilities, abandoned sites and landfills. For the CS the 

M2 methodology has been applied for risk assessment. The first step of the M2 methodology (M1 

method) allows undertaking the initial risk assessment of contaminated sites based on the toxic 

potential of soil or waste (it depends on the harmful substances to be expected in a particular type of 

waste or in a specific industrial branch and it is expressed as a risk value) and the magnitude of the 

contamination (volume of an old deposit or the area of an old industrial site). In a second step the  M2 

method can roughly assess the real risk based on the flood probability and safety conditions of the 

sites. 

Analysis of the accidental pollution risk derived from the ARS inventories if possible 

Analysis of the accidental pollution risk derived from the CS inventories if possible 



DRAFT Danube River Basin District Management Plan ï Update 2015  26  

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 
 

Map of the ARS and CS according to risk classes if possible (reference situation) 

2.1.3.3 Summary and key findings 

Danube countries have taken important steps to fill the existing data gaps in the field of hazardous 

substances pollution. The recent ICPDR investigations (particularly those related to the current JDS3) 

on the priority and other hazardous substances have provided essential information on the relevance of 

these substances resulting in a much clearer picture on the pollution problem (relevant substances and 

their magnitude) than ever before. The elaboration of an inventory of emissions, discharges and losses 

of the priority substances can help to close information gaps on the sources. Measures under 

implementation in the waste water, industrial and agricultural sectors (e.g. enhanced waste water 

treatment and BAT, regulated use of sewage sludge and pesticides) can significantly contribute to the 

reduction and/or phasing out of the releases of hazardous substances. Danube countries are collecting 

data on the existing industrial and contaminated sites that might be at potential risk to cause accidental 

pollution triggered by operation failures or natural disasters like floods. 

2.1.4 Hydromorphological alterations 

Hydromorphological alterations and their effects gained vital significance in water management due to 

their impacts on the abiotic sphere as well as on the ecology and ecological status of the river system. 

Anthropogenic pressures resulting from various hydro-engineering measures can significantly alter the 

natural structure of surface waters. This structure is essential to provide adequate habitats and 

conditions for self-sustaining aquatic species. The alteration of natural hydromorphological conditions 

can have negative effects on aquatic populations, which might result in failing the EU WFD 

environmental objectives. 

Hydropower generation, navigation and flood protection are the key water uses that cause 

hydromorphological alterations. In some countries development schemes include reservoirs with 

multiple purposes. Hydromorphological alterations can also result from anthropogenic pressures 

related to urban settlements, agriculture and other sources. These drivers can influence pressures on 

the natural hydromorphological structures of surface waters in an individual or cumulative way. 

The following three key hydromorphological pressure components of basin-wide importance have 

been identified: 

a) Interruption of longitudinal river continuity and morphological alterations; 

b) Disconnection of adjacent wetlands/floodplains, and; 

c) Hydrological alterations, provoking changes in the quantity and conditions of flow. 

In addition, potential pressures that may result from future infrastructure projects are also dealt with. 

This chapter reflects findings on hydromorphological alterations and their significance from previous 

EU WFD reports, as well as from the most recent national data taking into account progress in the 

implementation of the JPM from the 1
st
 DRBM Plan 2009. 

The interruption of longitudinal river continuity for fish migration, river morphology, disconnected 

wetlands/floodplains which have a reconnection potential, and hydrological pressures including 

impounded river sections, water abstractions and hydropeaking are assessed. Information on the extent 

of these pressure types was updated in order to gain a full picture on the current situation. With regard 

to future infrastructure projects, the list of planned hydro-engineering projects has been updated and 

supplemented with additional information. 

In cases where countries share river stretches there is the risk that some hydromophological 

components (river and habitat continuity interruption, hydrological alterations) are reported twice 

because the information has been reported separately by the Danube countries. Due to this reason 

bilateral harmonisation of reported data is important in order to avoid a potential distorting of the 

overall assessment and discrepancies in the results. 
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Assessment of hydromorphological alterations in the Danube River ð Joint Danube Survey 3 

The JDS2 in 2007 delivered results on hydromorphological alterations for the Danube River (from 

Kelheim (rkm 2,416) to the Danube Delta) for the very first time ï information which was also 

illustrated in the 1
st
 DRBM Plan 2009. JDS3, which was performed in 2013, allowed for updated 

investigations based on an updated methodology developed for JDS3. 

The JDS2 methodology, which was oriented on the CEN standard, was further extended and applied 

during JDS3 to 10 rkm segments. In addition, the 3Digit approach was applied, by selecting relevant 

parameters for the assessment of morphological, hydrological and continuity components. The 

assessment was based on a concise methodology, applicable for the whole 2,400 rkm long Danube 

river stretch assessed during the survey and should supplement, but not substitute, the national 

hydromorphological assessments required by WFD. Finally, detailed in-situ measurement and 

sampling of hydromorphological parameters was accomplished for all of the 68 JDS3 sites.  

In the following, the results of the WFD-3Digit analysis are illustrated. It provides information on the 

parameter groups ñMorphologyò, ñHydrologyò and ñContinuityò. The overall results for the entire 

Danube are illustrated in Figure 18. The longitudinal visualisation is illustrated in Figure 19, allowing 

for a comprehensive overview of impounded reaches with the position of dams (middle and right 

column) and the morphology on the left. 

Out of the 241 analysed 10 rkm segments, 13% fall for morphology in class 2 (slightly modified), 39% 

in class 3 (moderately modified), 31% in class 4 (extensively modified) as well as 17% in class five 

(severely modified). For hydrology/flow regime and the continuity only the classes 1, 3 and 5 were 

assessed. For hydrology only 16% fall in the first class whereas class 3 with 50% and class 5 with 34% 

prevail. Regarding continuity, dams are located in 8% of segments (in total 18 dams, two dams with 

functioning fish passes and partial sediment management fall in class 3, the rest in class 5). Detailed 

information on the approach and results can be obtained from the JDS3 report. 

 

 

 

 

 

 

 

 

 

Figure 18: Overall results JDS 3 3Digit assessment for the entire Danube 
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Figure 19: Longitudinal visualisation of the results of the 3Digit assessment12 

 

                                                      
12 The approach applied by JDS3 for the assessment of the hydromorphological alterations does not replace a WFD compliant status 

assessment and therefore the JDS3 results do not necessarily correspond to the results of the status assessment for individual water bodies 
done by the countries at the national level according to the WFD. 






































































































































































































