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Disclaimer 

 

The River Basin Management Plan for the Danube River Basin District, further referred to as Danube 

River Basin Management Plan (DRBMP), Update 2021 is based on data provided by Danube countries 

as of 1st February 2021.  

Sources other than the competent authorities have been clearly identified in the Plan. 

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

2021 should be read and interpreted in conjunction with the national 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 

 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 water resources are exposed to environmental pollution or other potentially 

damaging pressures. Protecting and improving the waters and environment of the Danube River Basin 

is therefore essential for the natural environment, the sustainable development of the region and the 

long-term health, well-being and prosperity of the population of the Danube region.   

Against this backdrop and in the light of 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 Convention1 (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 km2 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), Serbia (RS), Slovakia (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 Directive2 (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 and to avoid their deterioration, which are the central objectives of the 

WFD. 

EU Member States (EU MS) should aim to achieve ñgood status/potentialò in all bodies of surface water 

and groundwater initially by 2015. 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, as well as aiming to integrate 

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 the objectives. These tasks were accomplished for the 

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

approach, thus providing the framework for adaptive river basin management. 

 
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://www.icpdr.org/
http://ec.europa.eu/environment/water/water-framework/index_en.html
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 EU Water Framework Directive and Development of the DRBMP Update 2021 

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

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

the WFD. If  a river basin covers the territory of more than one country within the EU, 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 shown 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. 

For 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 authorities3) 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 km2;4 

¶ lakes >100 km2; 

¶ 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 Levelò5) 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), irrespective of their size. The different 

planning levels allow for more detailed planning where necessary while ensuring overall coordination. 

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 DRBMP 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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¶ 2004 ï Accomplishment of the first Danube Basin Analysis Report, compiling relevant 

information inter alia on the main pressures and impacts on water  

¶ 2006 ï Summary report on the monitoring programmes in the DRBD 

¶ 2007 ï Interim overview on the Significant Water Management Issues (SWMI) in the DRBD 

which are the main pressures on water requiring to be addressed on the Danube basin-wide level 

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

¶ 2012 ï Interim report on the progress in the implementation of the Joint Programme of Measures 

(JPM) 

¶ 2013 ï Interim overview on the Significant Water Management Issues in the DRBD 

¶ 2015 ï Adoption of the DRBMP Update 2015, providing an updated analysis on the main 

pressures water status information stemming from the monitoring programmes, and including 

the JPM towards the improvement of water status in the basin until 2021  

¶ 2018 ï Interim report on the progress in the implementation of the JPM 

¶ 2019 ï Interim overview on the Significant Water Management Issues in the DRBD  
 

As a first step in the preparation of the third WFD management cycle (2021-2027), a timetable, work 

program and statement on consultation measures for the development of the DRBMP Update 2021 was 

adopted by the ICPDR in December 2018. Following, an updated Interim Overview on the Significant 

Water Management Issues in the DRBD was developed by the end of 2019 and therefore two years 

before the deadline for the finalisation of the DRBMP Update 2021. 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 

DRBMP Update 2021. 

 River Basin Analysis and Risk Assessment 

The Danube River Basin District is the ñmost internationalò river basin in the world covering territories 

of 19 countries. Those 14 countries with territories greater than 2,000 km2 in the DRB cooperate in the 

framework of the ICPDR. With an area of 807,827 km2, the DRBD is the second largest river basin in 

Europe.  

 Table 1 provides information on the basic characteristics of the DRBD. 

Table 1: Basic characteristics of the Danube River Basin District 

DRBD area 807,827 km2 

DRB area 801,463 km2 

Danube countries with catchment areas 

>2,000 km2 

EU Member States (9): Austria, Bulgaria, Croatia, Czech Republic, Germany, Hungary, 

Slovak Republic, Slovenia, Romania. 

Non-EU Member States (5): Bosnia & Herzegovina, Moldova, Montenegro, Serbia and 

Ukraine 

Danube countries with catchment areas 

<2,000 km2 
EU Member States (2): Italy, Poland 

Non-EU Member States (3): Albania, North Macedonia, Switzerland 

Inhabitants approx. 79 Mio. 

Length of Danube River 2,857 km 

Average discharge approx. 6,500 m3/s (at the Danube mouth) 

Important lakes >100 km2 Neusiedler See/Fertö-tó, Lake Balaton, Tisza-tó, Lake Ialpuh, Lake Kuhurlui, Lake Razim 

Important groundwater bodies 12 transboundary groundwater bodies of basin-wide importance are identified in the DRBD 

Important water uses and services Water abstraction (industry, irrigation, household supply), drinking water supply, wastewater 

discharge (municipalities, industry), hydropower generation, navigation, dredging and gravel 

exploitation, recreation, various ecosystem services 

The DRBD is not only characterised by its size and large number of countries but also by its diverse 

landscapes and the major socio-economic differences that exist. Table 2 provides an overview on the 

shares of countries of the Danube River Basin and the population within the DRB. 
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Table 2: Shares and population of countries in the DRB 

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

within the DRB (%)  

Population within 

the DRB (Mio.) 

Albania AL  126  0.02  0.4    < 0.01  

Austria* AT  80,600  9.96  96.1   8.40  

Bosnia and 
Herzegovina* 

BA  38,289  4.73  74.9   3.20  

Bulgaria* BG  47,235  5.84  42.6   3.57  

Croatia* HR  35,120  4.34  62.1   2.90  

Czech 
Republic* 

CZ  21,681  2.68  27.5   2.70  

Germany* DE  56,184  6.94  15.7   10.07  

Hungary* HU  93,000  11.49  100.0   9.80  

Italy IT  565  0.07  0.2   0.02  

Moldova* MD  12,505  1.55  36.9   1.10  

Montenegro* ME  6,413  0.79  46.4   0.20  

North 

Macedonia 

MK  109  0.01  0.4    < 0.01  

Poland PL  430  0.05  0.1   0.04  

Romania* RO 232,193 28.93  97.4  19.50  

Serbia* RS  81,974  10.13  92.8  7.006 

Slovakia* SK  47,084  5.82  96.0   5.40  

Slovenia* SI  16,420  2.03  80.7   1.80  

Switzerland CH  1,809  0.22  4.4   0.02  

Ukraine* UA  30,820  3.81  5.1   3.03  

Total            802,558  100.00 -    78.75 

*) Contracting Party to the ICPDR  

The Danube River Basin shows a tremendous diversity of habitats through which rivers and stream flow. 

The richness in landscape include glaciated high-gradient mountains, forested midland mountains and 

hills, upland plateaus as well as plains and wet lowlands, as the Danube Delta, near sea level. 

Fauna and flora show different geographical distributions depending on the natural characteristics of the 

environment. To account for these differences, the WFD requires the definition of surface water types 

and the development of type-specific ecological classification systems to assess the status of water 

bodies. Ecoregions are regions of similar geographical distribution of flora and fauna species. A detailed 

description of the ecoregions in the Danube River Basin District is provided in the DBA 2004 (see also 

Map 2). 

The typology of the Danube River was developed in a joint activity by the countries sharing the Danube 

River for the first DBA in 2004. The Danube typology therefore constitutes a harmonised system used 

by all these countries. The Danube typology was based on a combination of abiotic factors of System A 

and System B. The most important factors are ecoregion, mean water slope, substratum composition, 

geomorphology and water temperature. 

Ten Danube section types were identified. The morphological and habitat characteristics are outlined 

for each section type. In order to ensure that the Danube section types are biologically meaningful, these 

were validated with biological data collected during the first Joint Danube Survey in 2001. 

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)).  

Between 2015 and 2021, minor changes in water body delineation still allowing comparison of the water 

body status were reported by Austria, Czech Republic, Hungary, Slovakia, Bosnia and Herzegovina, 

Moldova and Bulgaria. Since 2015, no changes in water body delineation were made in Germany and 

Slovenia. Romania performed some changes in water body delineation and in the assessment systems 

for BQEs, however a comparison of the water status between 2015 and 2021 has been made.  Croatia 

performed such changes in water body delineation and in the assessment systems for BQEs, which do 

not allow any comparison of water status between 2015 and 2021. In Ukraine, delineation of the water 

 
6 The data from Serbia do not include any data from the Autonomous Province Kosovo and Metohija - UN administered territory under UN 
Security Council Resolution 1244. 
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bodies is in a final stage and new monitoring principles are being introduced therefore a meaningful 

comparison of SWB status in 2015 and 2021 is not possible. 

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). 63 water bodies have been identified on 

the Danube River, and 868 water bodies have been identified on the tributaries with catchments > 

4000km2. Further, seven lake water bodies have been delineated and overall, 3 transitional and 4 coastal 

water bodies have been reported. 

The overall aim of the pressure/impact analysis was inter alia to establish the risk of failure to achieve 

by 2027 the WFD environmental objective for rivers, lakes, transitional waters and coastal waters. The 

risk analysis was performed 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. The risk analysis was based on data from AT, BG, DE, RO, RS, UA. Data from BA, CZ, 

HR, HU, MD, ME, RO (part of the data), SI, SK, UA (part of the data) is missing. 

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

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

of failure to achieve good chemical status by 2027.  

Altogether, 28,259 km of river water bodies were considered for the risk analysis. 6,856 km of rivers 

are not at risk of failure to achieve good ecological status or ecological potential (24.3%), and 12,118 

km of rivers are not at risk of failure to achieve good chemical status (42.9%). No data for the risk 

assessment for the ecological status is available from 12,889 km of rivers and for the chemical status 

from 10,078 km of rivers. 

 

 

Figure 2: Risk Assessment Surface Waters (River WBs) ï Risk of failure to achieve good ecological status by 

2027 7 

 

 
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) ï Risk of failure to achieve good chemical status by 

2027 8 

 

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

by 2027 expressed in terms of pressures by organic pollution, nutrient pollution, hazardous substances 

pollution and hydromorphological alterations are shown on Figure 4. 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 2027. 

 
8 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 4: Surface Waters (River WBs) - Risk of failure to achieve good surface water status by 2027 sorted by 

pressures 9 

 

Out of 12 transboundary GWBs of basin-wide importance, which altogether consist of 25 national 

shares, a risk of failure to achieve good chemical status by 2027 was identified in nine national shares 

(located in seven different transboundary GWBs of basin wide importance). In five national shares the 

failing parameter is ammonium, in four national shares it is nitrates and sulphates. Phosphates and 

glyphosate were reported for two national shares and in one national share the failing parameters are 

chlorides, TCE and electric conductivity. With regard to groundwater quantity, the risk of failure to 

achieve good quantitative status by 2027 was identified in four national shares (located in three 

transboundary GWBs). In conclusion, large parts of the DRBD are still subject to multiple pressures 

which need to be addressed in order to achieve the WFD environmental objectives. 

 Role of Significant Water Management Issues 

According to WFD Article 14(1)(b), EU MS are required to prepare an interim overview of the 

Significant Water Management Issues identified in the river basin, at least two years before the 

beginning of the period to which the plan refers. The updated Interim Overview on the Significant Water 

Management Issues (SWMI) in the DRBD was elaborated by the end of 2019 as a step towards the 

development of this update of the DRBMP. Important changes with respect to the two previous 

DRBMPs are the addition of ñEffects of climate change (drought, water scarcity, extreme hydrological 

phenomena and other impacts)ò as a SWMI and the definition of a new sub-item ñalteration of the 

sediment balanceò under the existing SWMI ñHydromorphological alterationsò. 

Both the DRBMP Update 2021 and the Joint Program Measures (JPM) focus on these SWMIs. In 

addition, the important transboundary groundwater bodies are dealt with as a separate item. Chapters 2 

und 4 (significant pressures, water body status) and the JPM in Chapter 8 refer individually to each of 

the four pressure-specific SWMIs (organic, nutrient and hazardous substances pollution and 

hydromorphological alterations) and to groundwater. Contents relating to the effects of climate change 

(drought, water scarcity, extreme hydrological phenomena and other impacts), as an overarching SWMI, 

are either presented in dedicated subchapters or integrated into the respective pressure-specific chapters, 

depending on the context. 

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

have been updated to guide the Danube countries and the DRBMP Update 2021. 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 comply with the WFD which requires that 

environmental objectives are set and attained 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 DRBMP 2009 are again indicated in this document. Since the 

visions describe the principle objectives with a long-term perspective, no major updates of the visions 

were required for the preparation of the DRBMP Update 2021, with the exception of the new SWMI on 

ñEffects of climate change (drought, water scarcity, extreme hydrological phenomena and other 

impacts)ò and a new sub-item ñalteration of the sediment balanceò under the existing SWMI 

ñHydromorphological alterationsò. However, updates of the management objectives have been 

performed with the perspective of 2027 (timeframe to which the DRBMP Update 2021 refers to). For 

the update, in particular the ongoing progress in the implementation of measures and other relevant 

information was taken into account. 

Other important activities and emerging issues 

Since the adoption of the DRBMP 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, invasive alien species, 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, flood risk management under the EU Floods Directive 

2007/60/EC (FD)10 and the linkage to the marine environment via the EU Marine Strategy Framework 

Directive 2008/56/EC (MSFD)11. 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. 

A new initiative of particular strategic importance is the new EU Green Deal and the EU Biodiversity 

strategy where efforts in water management are/have to be multiplied to enhance synergies, halt the 

decline in European biodiversity and implement measures to restore it. To this end, and with a view to 

strengthening the resilience of aquatic ecosystems of the Danube Basin, the ICPDR and Contracting 

Parties will review how transboundary ecosystem connectivity and ecological corridors for aquatic 

species can be given a more prominent place in the next update of the ICPDRôs SWMIs and how the 

ICPDR can help to ensure a coherent approach to maintaining and enhancing ecosystem connectivity 

across national borders. 

 Building on the Second Cycle ð the DRBMP Update 

The nine Chapters of the DRBMP Update 2021 follow the logic and requirements of the EU WFD; key 

findings and conclusions are summarised in Chapter 10. The structure is further determined through the 

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

11 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). 
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SWMIs of the DRBD and related to the Drivers-Pressures-State-Impact-Response (DPSIR) Framework 

(see Figure 5) according to the European Environment Agency (EEA)12. 

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

responses with regards to sustainable development. óDriversô are human activities, often dictated by 

economic, social demands and technical developments as well as government policies. óPressuresô are 

different factors through which the drivers can potentially affect the ecosystems and their components, 

e.g. emissions or structural alterations to natural conditions. These pressures can affect óStatusô of the 

environment, which then manifests itself in óImpactsô upon ecosystems. Society has to óRespondô with 

various measures, such as improvements in policy, enhanced regulations or mitigation measures; these 

can be directed at any other part of the system, though dealing with the ñroot causesò of the problems 

will typically require measures that focus on drivers and pressures. 

 

 

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, invasive alien species). óStateô 

and óImpactsô, resulting from the existing óPressuresô, are addressed in Chapter 4, where information 

from the monitoring networks provides the basis for the status assessment for surface and groundwater 

bodies. The Chapter also includes information on the designation of Heavily Modified and Artificial 

Water Bodies. 

This information, in combination with environmental objectives and exemptions according to WFD 

Articles 4(4) to 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 DRBMP Update 2021 includes an updated inventory of protected areas (see Chapter 3) and 

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

key findings and conclusions of the DRBMP Update 2021 are summarised in Chapter 10. A number of 

illustrative thematic maps accompany the Chapters of the DRBMP Update 2021; more detailed 

information is part of the Annex. 

 
12 The DPSIR framework used by the EEA: https://www.eea.europa.eu/publications/92-9167-059-6-sum/page002.html (accessed 12 February 
2021). 
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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 DRBMP is illustrated below, using the sturgeon as an 

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 20th 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. Observations 
have shown that the populations of all sturgeon species have declined in the past. However, populations still remain in 
many of the Danube basin countries, often with potential for recovery. This is particularly 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 DRBMP with its Joint Programme 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 in the DRB. 

 

Updates compared to the DRBMP 2009 and Update 2015 (WFD Annex VII B.1.) 

The DRBMP Update 2021 builds on the structure and assessments, which were performed for the 

DRBMP 2009 and the DRBMP Update 2015. Relevant information has been updated, 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 4 (JDS4). A fifth SWMI on the ñEffects of climate change 

(drought, water scarcity, extreme hydrological phenomena and other impacts)ò and a new sub-item 

ñalteration of the sediment balanceò under the existing SWMI ñHydromorphological alterationsò was 

added through the SWMI report 2019. Furthermore, the environmental objectives and exemptions have 

been updated and the management objectives and JPM have been revised, now addressing the period 

2021 until 2027. Finally, the inventory of protected areas and the economic analysis have also been 

updated with latest data and information. 

The DRBMP Update 2021 puts a strong emphasis on the topic of integration with other sectorial 

policies, taking into account that important steps were taken during recent years and that further steps 

are still to come. The integration with flood risk management, nature protection, inland navigation, 

sustainable hydropower and agriculture receives particular attention, as well as the inter-linkage with 

the marine environment.  

Furthermore, the EU Strategy for the Danube Region (EUSDR) remains an important partner for the 

ICPDR, in particular in view of the relevance of the DRBMP for the implementation of EUSDR Priority 

Area 4 on Water Quality and Priority Area 6 on Biodiversity. As the DRBMP  is of key importance for 

the implementation of the aims of the EUSDR, the ICPDR will  continue the close cooperation with the 

EU Strategy for the Danube Region (EUSDR), enhance dialogue with ICPDR observers and other 

relevant stakeholders in the Danube Basin and seek to deepen the cooperation with the European 

Commission, EUSDR and all relevant stakeholders for the implementation of the DRBMP and 

initiatives of ICPDR. 
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2 Significant Pressures 

Human activities such as agriculture, transport, energy production or urban development exert pressures 

on the water environment. These pressures need to be assessed as part of sustainable river basin 

management and as a basis for taking decisions on appropriate measures to address and reduce these 

pressures. The WFD requires information on the type and magnitude of anthropogenic pressures to be 

collected and regularly updated. When addressing pressures on the DRB at the basin-wide scale, it is 

clear that cumulative effects may occur. Effects can occur both downstream (e.g. pollutant 

concentrations) and/upstream (e.g. river continuity) of a particular pressure. Addressing these issues 

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

This chapter addresses each of the significant pressures on surface waters, addresses groundwater issues 

and includes revised information since the DRBMP 2009 and the DRBMP Update 2015. Some activities 

with only local effects are not discussed in this report as they are dealt with in National Reports. 

Generally, the country specific emissions regarding organic, nutrient and hazardous substance pollution 

in this chapter should be seen in relation to the respective countries share in the DRBD. 

 Surface Waters: Rivers 

 Organic Pollution13 

Key findings and progress 

At the river basin scale, the urban wastewater sector generates about 160,000 tons per year of BOD and 395,000 tons 
per year of COD discharges into the surface water bodies of the DRB (reference year: 2016). The direct industrial 
emissions of organic substances total up to ca. 70,000 tons per year of COD for the reference year (2017). This means 
an overall COD emission of approximately 465,000 tons per year, of which ca. 85% are released by the urban wastewater 
sector. More than 60% of the BOD emissions into surface waters via urban wastewater stem from agglomerations with 
existing sewer systems but without treatment. Taking into account that these agglomerations represent only 7% of the 
total PE of the basin, implementation of measures for a relatively small proportion of the agglomerations can result in 
substantial progress. However, 26% of the agglomerations (representing 13% of the total PE) have no adequate collection 
systems. These should be constructed together with appropriate treatment in the future. Twenty-five percent of the total 
PE of the basin (21 million) need further infrastructural development, which should aim to achieve at least biological 
treatment. 

Comparing the actual figures of the wastewater sector to those of the DRBMP 2009 and Update 2015, a noticeable 
reduction in organic pollution has occurred according to the reported data. The recently reported emissions are 
significantly lower than those of the DRBMP 2009 (2005/2006) and the DRBMP Update 2015 (2011/2012) thanks to the 
infrastructural development in the new and non-EU MS. The BOD discharges declined by 64% and 31%, the COD 
discharge reduction rates are 58% and 21%. The reported industrial emissions decreased by 47% and increased by 19% 
in comparison to the reference year of the DRBMP 2009 and Update 2015 (2006 and 2012). This is likely to be a 
consequence of the enhanced technologies installed at the operating industrial plants, the closure of some polluting 
facilities and the better knowledge and reporting resulting in more reliable emission figures. 

 

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 wastewaters from households and industrial plants are the most 

important contributors. Significant organic pollution can also be generated by the urban wastewater 

treatment plants (UWWTPs) that do not have appropriate treatment. Direct industrial dischargers and 

animal feeding and breeding lots can also constitute important point sources if their wastewater is 

insufficiently treated. 

 
13 This chapter is based on updated data provided by all ICPDR Contracting Parties except for Montenegro, where the data update is still 
pending. 
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Diffuse organic pollution is less relevant in comparison to that of point sources.  It is usually 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 and untreated wastewater. 

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 use the 

oxygen available in the water bodies to break organic compounds down to simple molecules. However, 

dissolved oxygen concentrations increase again once the oxygen enrichment rate via diffusion from the 

atmosphere and photosynthesis ensured by algae and macrophytes exceeds the rate of consumption. 

Due to the self-purification capacity of water bodies the water quality impacts of individual point sources 

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 wastewater, 

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. The pollution with organic substances can therefore cause changes 

in the natural composition of the aquatic ecosystems. 

In the most severe cases of oxygen depletion anaerobic conditions might occur, which only some 

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

methane and hydrogen sulphide gases and dissolution of some toxic compounds. Organic pollution can 

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

Usually, secondary (biological) wastewater 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 reporting14 of the Danube countries on the status of wastewater treatment, there 

are 5,629 agglomerations with a population equivalent15 (PE) more than 2,000 in the DRB (Table 3 and 

Map 5). Vast majority of the total population of the DRB live in these agglomerations and the most 

important industrial enterprises are also situated here. 78% (4,369) of these agglomerations are small 

settlements with a PE between 2,000 and 10,000, 20% (1,149) are medium-sized agglomerations 

(between 10,000 and 100,000 PE) whilst only 2% (111) have a PE higher than 100,000 (large cities).  

The proportion of agglomerations without appropriate collection systems is still relatively high (26%). 

These are mainly small settlements between 2,000 and 10,000 PE. Eight percent of the agglomerations 

have constructed public sewer systems but are not connected to UWWTPs. For an additional 5% of the 

agglomerations (in EU MS) wastewater collection is addressed by individual and other appropriate 

systems (IAS) where wastewater is collected in appropriate storage tanks and then transported to 

treatment plants or treated locally by standardized facilities16. In non-EU MS, local wastewater 

collection and treatment systems (LS) are in place in many agglomerations with local facilities having 

a wide range of technical quality and treatment performance (4% of the agglomerations). On the basin-

wide level, 57% of the agglomerations with higher than 2,000 PE have ï at least partly ï connection to 

operating UWWTPs. The majority (86%) of the medium-sized and large settlements discharges 

municipal wastewater into the recipient water bodies after (at least some form of) centralized treatment 

is applied. However, wastewater is only conveyed to treatment plants for 48% of small agglomerations 

in the DRB. 

 
14 For the EU MS this is in line with the obligatory data submission for the reference year 2016 to the European Commission under the Urban 
Wastewater Treatment Directive. The reference year will be updated to 2018 in summer 2021. 

15 The ratio of the total daily amount of BOD produced in an agglomeration to the amount generated by one person per day (60 g per person 
per day). 

16 https://circabc.europa.eu/sd/a/324828da-d6ea-4973-8b0b-af8434bd6522/2015_03_26_point_9_IAS.pdf (accessed 12 February 2021). 

https://circabc.europa.eu/sd/a/324828da-d6ea-4973-8b0b-af8434bd6522/2015_03_26_point_9_IAS.pdf
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Regarding the treatment stages 2% of agglomerations are only served by primary (mechanical) 

treatment. The proportion of the secondary (biological) treatment is 14%. Wastewater at 41% of the 

settlements undergoes tertiary treatment that removes both, organic matter and nutrients. For small 

agglomerations, the share of the secondary and tertiary treatment is 15% and 31%, respectively. For 

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

(non-EU MS) these respective figures are 11% and 73%. Twenty-nine percent of the agglomerations 

have combined collection and treatment systems 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 than two different systems are used simultaneously. 

 

Table 3: Number of agglomerations and generated urban wastewater load in the Danube River Basin 

(reference year: 2016) 

Collection and treatment 

system 

Generated load (PE) Number of agglomerations 

>80% <80% >80% <80% 

Tertiary treatment 48,873,019 9,566,809 1,816 483 

Secondary treatment 5,752,732 5,088,189 307 496 

Primary treatment 788,433 558,467 28 75 

Addressed through IAS2 377,615 1,432,894 115 190 

Collected but not treated 428,546 6,548,332 49 369 

Addressed through LS3  820,359 28,853 224 7 

Not collected and not treated 5,390,030 1,470 

Total 85,654,278 5,629 

1 Categorisation is based on the highest technological level that is available at the agglomeration. 

2 IAS: Individual and other Appropriate Systems as defined by the UWWTD (standardized septic tanks with drain fields, small domestic 
wastewater treatment units, watertight tanks). 

3 LS: Local systems used for wastewater collection and local treatment (cesspools, septic tanks, small domestic wastewater treatment units, 
watertight tanks). 

 

In total, a wastewater load of about 86 million PE is generated in the basin. Despite the high number of 

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

agglomerations produce about one-third of the loads. Almost half (43%) of the generated total 

wastewater load stems from large agglomerations indicating the necessity to use appropriate treatment 

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

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

loads (Table 4 and Figure 6). Only 13% of the generated loads arise from households without connection 

to sewer systems or adequate individual local treatment facility (i.e. standardized17 watertight storage 

tanks, septic tanks with infiltration fields, small domestic treatment plants, small treatment units). An 

additional 7% can be linked to collection systems without treatment, whilst 8% of the total loads are 

dealt with individual and local systems. The majority (72%) of the loads is conveyed via sewers to 

UWWTPs. Only one percent of the loads are subject to primary treatment, whilst quite a large proportion 

is transported to either secondary (9%) or tertiary (62%) phases. Seventy-one percent of the overall PE 

of the basin are effectively treated with at least secondary treatment, whilst 25% (21 million PE) still 

need basic infrastructural development in order to provide appropriate wastewater collection and 

treatment services. 

In total, more than 3,800 centralized collection and treatment facilities are in place, more than half of it 

is a treatment plant with nutrient removal technology and about 20% are equipped with biological 

treatment. However, another 20% is lacking an adequate treatment plant and having almost no or very 

limited pollutant removal capacity. 

 
17 National standards in compliance with the European Standard EN 12566: Small wastewater treatment systems for up to 50 PT, European 
Committee for Standardization (CEN). 
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Table 4: Generated urban wastewater load and number of centralized collection and treatment systems in the 

Danube River Basin (reference year: 2016) 

Type of collection and 

treatment system 
Generated load (PE) 

Number of centralized 

collection and treatment 

systems 

Tertiary treatment 53,330,055 2,171 

Secondary treatment 7,669,560 831 

Primary treatment 953,616 109 

Collected but not treated 6,262,081 719 

IAS 3,767,717 - 

Local systems 2,751,793 - 

Not collected and not treated 10,919,456 - 

Total 85,654,278 3,830 

 

 

Figure 6: Share of the collection and treatment stages in the total population equivalents in the Danube River 

Basin (reference year: 2016) 

 

Country contributions to the total load generated in the DRB and proportions of treatment and collection 

stages are presented in Figure 7 and Figure 8 (see also Annex 3 on urban wastewater emission 

inventory). Wastewater collection and treatment systems are generally very enhanced in the upstream 

countries, good 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: Generated wastewater load of the Danube countries (expressed in population equivalents, reference 

year: 2016) 

 

 

Figure 8: Share of the collection and treatment stages in the total population equivalents in the Danube 

countries (reference year: 2016) 

 

Regarding the discharges of the organic substances into the river systems, about 160,000 tons per year 

of biochemical oxygen demand (BOD) and 395,000 tons per year of chemical oxygen demand (COD) 

are released from the agglomerations with more than 2,000 PE throughout the basin (Table 5). The ratio 

of COD to BOD of about 2.45 indicates that a considerable fraction of biodegradable organic matter is 

still being released. Significant proportions of the total discharges (BOD: 61%, COD: 46%) originate 

from collected but untreated wastewater volumes (Table 5 and Figure 9). Despite the fact that the share 

of wastewater volumes only subject to primary treatment is relatively low, the equivalent share in the 

discharges are relatively high (BOD: 4%, COD: 3%) due to the limited treatment efficiency. The 

secondary treatment plants produce 16% of the BOD and 15% of the COD discharges. Plants with 

tertiary treatment emit 19% (BOD) and 36% (COD) of the total releases due to their very high 

elimination rates (over 90%). 
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Table 5: BOD and COD discharges via urban wastewater in the Danube River Basin (reference year: 2016) 

Type of treatment 
Discharge 

BOD (tons per year) COD (tons per year) 

Tertiary treatment 31,214 142,596 

Secondary treatment 25,072 59,516 

Primary treatment 5,710 11,083 

Collected but not treated 99,285 182,446 

Total 161,281 395,642 

 

 

Figure 9: Share of the collection and treatment stages in the total organic pollution of surface waters via 

urban wastewater in the Danube River Basin (reference year: 2016); left: BOD discharge, right: COD 

discharge 

 

BOD discharges per county are shown in Figure 10 and Figure 11 according to different collecting and 

treatment systems (see also Annex 3 on urban wastewater emission inventory). As a consequence of the 

less developed wastewater infrastructure in the middle and downstream countries, the BOD discharges 

of the new EU MS and the non-EU MS are substantially influenced by untreated wastewater releases. 

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

reduce organic pollution of their national surface water bodies by introducing at least biological 

treatment technology. In particular, Serbia, Bosnia and Croatia can significantly cut organic pollution 

via wastewater since their PE-specific emissions are still high. Serbia and Romania have the highest 

absolute discharges indicating that further improvement in the wastewater sector in these countries 

would substantially reduce the basin-wide emissions. It has to be pointed out that the reference year of 

the assessment (2016) differs from the end of the recent management cycle (2021), therefore further 

improvements can be expected by 2021. 
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Figure 10: Specific organic pollution of the surface waters via urban wastewater in the Danube countries 

(expressed in kg BOD per PE and year, reference year: 2016) 

 

 

Figure 11: Share of the collection and treatment stages in the total organic pollution of the surface waters via 

urban wastewater in the Danube countries (reference year: 2016) 

2.1.1.2 Organic Pollution from Industry and Agricultural Point Sources 

Data for industrial and agricultural direct dischargers were sourced from the European Pollutant Release 

and Transfer Register (E-PRTR18) database, which contains the main industrial facilities and their 

discharges above certain capacity and emission levels. In total, 51 installations from 7 main industrial 

sectors were reported by the countries which have significant direct organic substance discharges (above 

a threshold of 50 tons of TOC per year, see Annex 4 on industrial emission inventory). Of these, paper 

and wood processing (37%), waste and industrial wastewater management sector (31%, mainly waste 

recycling and disposal sites and specific industrial wastewater treatment plants, excluding UWWTPs) 

and chemical industry (19%) are the most important fields in terms of organic pollution (Table 6 and 

Figure 12, last column). These sectors also have the highest facility-specific release. In the reference 

 
18 http://prtr.ec.europa.eu/#/home (accessed 12 February 2021). 
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year (2017)19 some 71,000 tons per year organic substances (expressed in COD) were released (Table 

6). This release is only 18% of the discharges of the urban wastewater sector. 

The relevant activities, their total releases and proportions differ from country to country. Austria, 

Romania, Germany and Hungary contribute the highest COD discharges via industrial activities (Figure 

12 and Figure 13 as well as Annex 4 on industrial emission inventory). Czech Republic, Croatia, Bosnia 

and Herzegovina, Montenegro, Serbia, Moldova and Ukraine have no facilities reported over the given 

release threshold. 

 

Table 6: Organic pollution via direct industrial discharges in the Danube River Basin according to different 

industrial sectors (reference year: 2017) 

Activities 
Number of 

facilities 

Release to water 

(tons COD per year) 

Specific release (tons COD 

per year per facility) 

Energy sector 8 5,271 659 

Production and processing of metals 3 1,792 597 

Mineral industry 1 210 210 

Chemical industry 10 13,784 1,378 

Waste and industrial wastewater management1 10 22,011 2,201 

Paper and wood production and processing 16 26,559 1,660 

Products from the food and beverage sector 3 1,782 594 

Total 51 71,409 1,400 

1 excluding UWWTPs. 

 

 
19 The reference year will be updated to 2018 in summer 2021. 
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Figure 12: Organic pollution of the surface waters via direct industrial discharges in the Danube countries 

(expressed in tons COD per year, reference year: 2017) 

 

Figure 13: Share of the industrial sectors in the total organic pollution via direct industrial discharges in the 

Danube countries (reference year: 2017) 

 Nutrient Pollution20 

The results of the MONERIS model will be included in spring 2021. 

Key findings and progress 

To be completed once MONERIS results are available. 

At the basin-wide level, 68,000 tons TN per year and 9,000 tons TP per year are emitted from urban wastewater collection 
and treatment systems into surface waters. Almost 75% of the generated load of agglomerations above 10,000 PE are 
treated appropriately. However, wastewater services for 18 million PE needs to be further improved by introducing nutrient 
removal technology or equivalent individual solution where applicable. 

 
20 This chapter is based on updated data provided by all ICPDR Contracting Parties except for Montenegro, where the data update is still 
pending. 
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As with organic pollution, a significant decrease is apparent regarding the nutrient point source emissions in the DRB. 
The recently reported emissions from UWWTPs are significantly lower in comparison to those of the   DRBMP 2009 and 
DRBMP Update 2015, the TN and TP discharges decreased by 41% and 14% (TN) and 57% and 21% (TP), respectively. 
This is in line with the estimated future achievements of the DRBMP Update 2015. Besides this, the reported industrial 
direct emissions decreased by about 44% for TN and dropped by 32% for TP.  

 

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. UWWTPs with inappropriate 

technology, untreated wastewater, industrial enterprises and animal husbandry can discharge 

considerable amounts of nutrients into the surface waters. Diffuse pathways, however, may have higher 

importance regarding nutrients. Direct atmospheric deposition, overland flow, sediment transport, tile 

drainage flow and groundwater flow can contribute significantly 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 not the same for N and P. For N, subsurface 

flow and urban run-off are the most relevant diffuse pathways. For P, sediment transport generated by 

soil erosion is the most relevant. Regarding the sources, agriculture can play a key role in nutrient 

pollution. Surface waters can receive significant nutrient emissions from agricultural fields due to high 

current nutrient surpluses of the cultivated soils, legacy nutrient surplus accumulated in the topsoil and 

unsaturated soil zone and/or inappropriate agricultural practices. Households without collection system, 

paved urban areas and combined sewer overflows are important urban diffuse 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 natural areas is often 

overlooked even though they can have significant regional contribution, especially in sparsely vegetated 

areas, mountainous catchments or glaciers. Moreover, riverbed sediments can also act as secondary 

source of nutrients and cause long-lasting pollution of surface waters. 

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 algae and aquatic 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 and toxic substances, change in species composition and in number of individuals). 

Eutrophication might limit or even hinder human water uses as well (drinking water supply, recreation, 

tourism, fisheries). Even though river systems, floodplains, wetlands 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 DRB-wide issue. 

Minimising point source nutrient emissions requires nutrient removal at the UWWTPs. Management of 

diffuse nutrient emissions is more challenging task due to their temporal and spatial variability and 

strong relation to hydrology. Since diffuse emissions cannot be measured 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. 

The recovery of an eutrophic water body once measure are in place can take a longer time (even several 

decades) due to the time delay of the contributing pathways (e.g. N loads via groundwater) and the 

nutrients stored in the sediments that can re-enter water bodies (e.g. P internal loads of lakes). 

2.1.2.1 Nutrient Pollution from Urban Wastewater 

In total, 2,299 agglomerations with a PE of about 58 million are equipped (at least partially) with tertiary 

treatment aiming at nutrient removal in the basin (Map 5, reference year: 201621). A majority of them 

(87%) addresses the elimination of both nutrients. Out of the 1,260 agglomerations with a size over 

 
21 The reference year will be updated to 2018 in summer 2021. 
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10,000 PE, 925 agglomerations (73%) have tertiary technology already in place. In terms of PE, the 

overall load generation for agglomerations above 10,000 PE is about 68 million PE. 71% of this load 

(48 million PE) is effectively subject to tertiary treatment, whilst about 2 million PE are collected and/or 

treated in appropriate individual systems. These figures indicate that wastewater treatment for 18 million 

PE at agglomerations above 10,000 PE needs further improvement. 

At the basin-wide scale 68,000 tons per year total N (TN) and 9,000 tons per year total P (TP) are emitted 

into the surface waters from the wastewater collection and treatment facilities (Table 7). 23% (TN) and 

34% (TP) of the emissions can be linked to untreated wastewater discharged directly into the recipient 

water bodies (Figure 14). About 2% and 3% of the nutrient releases originate from plants with 

mechanical treatment, whilst the proportion of the UWWTPs with secondary treatment is 19% (TN) and 

27% (TP). Some 56% and 36% of the nutrient emissions are discharged from plants with more advanced 

technologies. Regarding the medium-sized and large agglomerations (above 10,000 PE), 40% (N) and 

54% (P) of the nutrient emissions are related to less stringent technologies, indicating that further 

improvement of the treatment at these settlements would significantly reduce the nutrient discharges at 

the basin scale. 

 

Table 7: Nutrient pollution of surface waters via urban wastewater in the Danube River Basin (reference 

year: 2016) 

Type of treatment 
Discharge 

TN (tons per year) TP (tons per year) 

Tertiary treatment 38,278 3,197 

Secondary treatment 12,667 2,399 

Primary treatment 1,624 252 

Collected but not treated 15,926 3,064 

Total 68,495 8,912 

 

Figure 14: Share of the collection and treatment stages in the total nutrient pollution of surface waters via 

urban wastewater in the Danube River Basin (reference year: 2016); left: TN discharge, right: TP discharge 

 

Country performances are presented in Figure 15 and Figure 16 (see also Annex 3 on urban wastewater 

emission inventory). The variation at the country level is similar to the situation of 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 smaller settlements. Middle and downstream countries, 

however, could significantly improve the overall treatment efficiency of the treatment plants, 

particularly for agglomerations over 10,000 PE, where progress is slow regarding the introduction of 

the tertiary treatment technologies. 
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Figure 15: Specific nutrient pollution via urban wastewater in the Danube countries (reference year: 2016); 

on the left: TN, on the right: TP (expressed in kg TN/TP per PE and per year) 

 

 

Figure 16: Share of the collection and treatment stages in the total nutrient pollution via urban wastewater in 

the Danube countries (reference year: 2016); on the left: TN, on the right: TP 

2.1.2.2 Nutrient Pollution from Industry and Agricultural Point Sources 

Regarding the industrial discharges, the main sectors  reported by the countries that contribute to nutrient 

pollution are the same as those regarding the organic pollution (Annex 4 on industrial emission 

inventory), although fewer facilities have been reported for nutrient discharges (TN: 28, TP: 21). In 

total, 4,100 tons per year of N and 320 tons per year of P were released in the reference year 201722 

(Table 8 and Table 9). For N, the chemical industry has the highest relevance, emitting almost 34% of 

the total discharges. The energy sector and the metal industry are also significant contributors. For P, 

intensive livestock farming has the highest share with 36%. The paper industry and industrial waste 

management sector are further significant industrial fields that release P. Food sector (N), livestock 

farming (N and P) and metal industry (N) show the biggest site-specific release rates. The reported 

industrial emissions are relatively small in comparison to those from urban wastewater, only 6% (TN) 

and 1.6% (TP) of wastewater discharges are emitted from industrial facilities. Hungary and Austria (TN) 

and Bulgaria and Austria (TP) have the highest direct industrial emissions (Figure 17). The industrial 

sector palette in the Danube countries is diverse for both nutrients (Figure 18). 

 

Table 8: Nitrogen pollution of surface waters via direct industrial wastewater discharges in the Danube River 

Basin (reference year: 2017) 

Activities 
Number of 

facilities 

Release to water 

(tons TN per year) 

Specific release (tons TN 

per year per facility) 

Energy sector 7 808 115 

Production and processing of metals 3 648 216 

 
22 The reference year will be updated to 2018 in summer 2021. 
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Chemical industry 10 1,401 140 

Waste and industrial wastewater management1 4 607 152 

Paper and wood production processing 2 188 94 

Intensive livestock production and aquaculture 1 218 218 

Products from the food and beverage sector 1 252 252 

Total 28 4,121 147 

1 excluding UWWTPs. 

 

Table 9: Phosphorus pollution of surface waters via direct industrial wastewater discharges in the Danube 

River Basin (reference year: 2017) 

Activities 
Number of 

facilities 

Release to water 

(tons TP per year) 

Specific release (tons TP 

per year per facility) 

Energy sector 6 33 6 

Chemical industry 3 24 8 

Waste and industrial wastewater management1 5 81 16 

Paper and wood production processing 4 57 14 

Intensive livestock production and aquaculture 2 113 56 

Products from the food and beverage sector 1 6 6 

Total 21 315 15 

1 excluding UWWTPs. 

 

 

Figure 17: Nutrient pollution of the surface waters via direct industrial discharges in the Danube countries 

(expressed in tons TN/TP per year, reference year: 2017); on the left: TN, on the right: TP 
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Figure 18: Share of the industrial activities in the total nutrient pollution via direct industrial wastewater 

discharges in the Danube countries (reference year: 2017); on the left: TN, on the right: TP 

2.1.2.3 Diffuse Nutrient Pollution 

Assessments based on the updated MONERIS results will  be provided in spring 2021. 

MONERIS ð a catchment scale water quality model to quantify nutrient emissions and river loads 

To estimate the spatial patterns of the nutrient emissions in the basin and to assess the different pathways contributing to 
the total emissions, the MONERIS model23 was applied for the entire basin and for current multiannual average hydrological 
conditions (2015-2018). The model is an empirical, catchment-scale, lumped parameter and long-term average approach 
which can inform decision making and facilitate the elaboration of larger scale watershed management strategies. It can 
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 with reasonable accuracy. Moreover, by taking into account 
the main in-stream retention processes, river loads at the catchment outlets can be calculated which can then be used for 
model calibration and validation. 

The application of the model has a long history 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 specific ICPDR needs in several 
regional projects accomplished in the basin. The model is reliable and works with reasonable accuracy at regional scale. 
This 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 updated according to the actual conditions. The model is 
sensitive for some key management parameters, allowing the user to elaborate realistic future management scenarios of 
basin-wide relevance and assess their impacts on water quality. Recently, the input dataset has been updated and extended 
according to the latest available spatial information. Moreover, the model algorithm has been improved resulting in updated 
nutrient emission patterns for the DRB. 

 

 Hazardous Substances Pollution24 

The first results of the Danube Hazard m3c project and the updated Accident Hazard Sites (AHS) 

assessment will be included in summer 2021. The JDS4 final outcomes on UWWTP monitoring will be 

added in spring 2021. 

 

Key findings and progress 

To be completed once the first outcomes of the Danube Hazard m3c project and the final results of the AHS update and 
the JDS4 are available. 

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 emission inventories, modelling and UWWTP effluent 
monitoring) on the priority and other hazardous substances have provided essential information on the relevance of these 

 
23 Venohr, M., Hirt, U., Hofmann, J., Opitz, D., Gericke, A., Wetzig, A., Natho, S., Neumann, S., Hürdler, J., Matranga, M., Mahnkopf, J., 

Gadegast, M. und Behrendt, H. (2011): Modelling of Nutrient Emissions in River Systems ï MONERIS ï Methods and Background. 
International Review of Hydrobiology, V. 96, Issue 5, pp. 435-483. 

24 This chapter is based on updated data provided by all ICPDR Contracting Parties except for Montenegro, where the data update is still 
pending. 
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substances resulting in a much clearer picture on the pollution problem (relevant substances and their magnitude) than 
ever before. The basin-wide investigations on selected emerging chemicals will help to close information gaps on the 
emission sources. Danube countries are undertaking hazard and risk assessment on the existing industrial and mining 
sites, having potential risk of causing accidental pollution triggered by operation failures or natural disasters like floods. 

 

Hazardous substances pollution involves contamination with the 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 local/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. 

Industrial facilities that process, utilise, produce or store hazardous substances can release them with 

wastewater discharges. Indirect dischargers are connected to public sewer systems and can transport 

contaminated industrial wastewater to the treatment plants if their own treatment system is not sufficient. 

Households and public buildings connected to sewer systems can also contribute to water pollution by 

emitting chemicals used in the course of daily routine (e.g. personal care products, household chemicals, 

pharmaceuticals). Direct dischargers without specific removal technology for hazardous substances can 

potentially deteriorate water status. 

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 contamination can occur through 

accidental pollutions as well. Industrial facilities, mining areas and contaminated sites that process or 

contain such substances in substantial amounts pose hazard (potential risk) to cause pollution even if 

they do not release substances into the environment 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 represent a real risk to human health and environment. 

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 a 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 

(soil, unsaturated zone, river and lake sediments). 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 attach themselves to soil and sediment particles and be subject to 

subsequent resuspension and dissolution. Therefore, hazardous substances pollution is considered as 

local/regional or even basin-wide water quality problem and its reduction may take some time. 

Reduction/elimination of these substances needs up to date technologies at the industrial sites, enhanced 

wastewater treatment, good agricultural practices to appropriately apply these substances and reduce 

their releases, cessation and replacement of the hazardous priority substances with others whenever 

possible and well developed safety measures and crisis management 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 for long-term trend analysis of their 

concentrations in order to prevent further deterioration of water status. 
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2.1.3.1 Sources of Hazardous Substances Pollution  

Towards a better understanding and a narrowed information gap on the sources of hazardous substances 

pollution the compilation of inventories on emissions, discharges and losses of priority substances and 

emerging chemicals provides a promising possibility. The current ICPDR activities on hazardous 

substances pollution are very much in line with the recommendations of the Common Implementation 

Strategy (CIS) Guidance No. 2825 on preparing emission inventories of priority substances and other 

specific pollutants. Recently, a two-steps approach was applied to make use of the guideline. The first 

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

of this phase was to screen those substances which are clearly of higher relevance at present and in the 

foreseeable future and allow prioritisation of the resources and efforts necessary for the subsequent 

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

emissions from the E-PRTR database and specific sampling campaigns at UWWTPs embedded into the 

investigations of the SOLUTIONS Project26 and the Joint Danube Survey 427 (JDS4).  

2.1.3.1.1 Point Source Emissions 

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

specific pollutants for which direct water emission data (Table 10 and Map 6) are available. In total, 175 

facilities reported hazardous substances emissions directly released to water for the reference year 

201728 in the E-PRTR, out of which 99 are industrial facilities and 76 are major urban treatment plants. 

Chemical industry, energy production and metal processing are the most relevant sectors with the 

highest number of facilities. Based on the first screening 34 compounds were found with exceedance of 

the respective release threshold for at least one facility in the DRB (Table 10 and Annex 6 on hazardous 

substances release inventory). Out of these substances 7 organic pollutants, 8 heavy metals, 4 pesticides, 

12 chlorinated organic substances and 3 inorganic pollutants were identified. Heavy metals, Di-(2-ethyl 

hexyl) phthalate, nonylphenol, phenols, halogenated organic compounds and inorganic substances 

(chlorides, cyanides, fluorides) were reported by several countries, whilst information on other 

chemicals is only sparsely available. The highest number of compounds was reported for urban 

wastewater management, metal and chemical industries. 

 

Table 10: Number of facilities releasing direct hazardous substance discharges into water in the Danube 

River Basin (reference year: 2017) 

Activities Number of facilities Number of compounds 

Energy sector 21 16 

Production and processing of metals 18 21 

Mineral industry 11 9 

Chemical industry 22 21 

Waste and industrial wastewater management 13 16 

Urban wastewater management 76 21 

Paper and wood production processing 9 11 

Products from the food and beverage sector 1 2 

Other activities 4 2 

Total 175 34 

 

 
25 Common Implementation Strategy for the Water Framework Directive (2000/60/EC) Guidance Document No. 28 Technical Guidance on 
the Preparation of an Inventory of Emissions, Discharges and Losses of Priority and Priority Hazardous Substances. 

26 https://cordis.europa.eu/project/id/603437 (accessed 15 February 2021). 

27 http://www.danubesurvey.org/jds4/ (accessed 12 February 2021). 

28 The reference year will be updated to 2018 in summer 2021. 

https://cordis.europa.eu/project/id/603437
http://www.danubesurvey.org/jds4/
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In late summer 2017, samples from 12 UWWTPs were collected and analysed by the SOLUTIONS 

project in cooperation with the ICPDR for a wide range of hazardous substances including organic 

compounds and heavy metals. The objectives of the monitoring exercise were to evaluate the occurrence 

of chemicals using the state-of-the art wide-scope chemical screening techniques, to quantify the effluent 

concentrations of the chemicals, to prioritize the detected substances based on ecotoxicological 

thresholds and to assess the acute adverse effects of mixtures of pollutants on different indicator species.  

In total, 280 different organic compounds have been detected at the 12 sampled UWWTPs. 164 

chemicals were found at least half of the UWWTPs, whereas 53 chemicals were present at all UWWTPs. 

More than one third of the detected compounds are pharmaceuticals (36%). Pesticides (15%) and 

antipsychotic drugs (14%) are also important component groups, followed by industrial chemicals 

(12%) and antibiotics (11%). The groups of drugs of abuse, steroids and tobacco ingredients (9%) and 

the hypoglycaemic agents and artificial sweeteners (2%) are less relevant. Pharmaceuticals strongly 

dominate the cumulated concentration pattern with a proportion of 51%. Industrial chemicals, 

antipsychotic drugs, pesticides and antibiotics have a share around 10%, whereas drugs of abuse and 

artificial sweeteners have a minor share only (about 3%). Pharmaceuticals and industrial chemicals have 

the highest overall toxicity risk in terms of threshold exceedance. Antibiotics are also significant, but 

they show only one-third risk value in comparison the two dominant groups. The top 25 high-risk 

compounds include 10 industrial chemicals (mainly perfluorinated substances), 6 pharmaceuticals (half 

of them non-steroidal anti-inflammatory drugs), 3 antibiotics, 3 antipsychotic drugs, 2 pesticides 

(insecticide and fungicide) and 1 drug for abuse. 

All the 7 investigated heavy metals have been detected at least one UWWTP. Chromium, copper nickel, 

lead and zinc were found at all UWWTPs. Cadmium was detected at 6 plants, whereas mercury was 

measured at one site only. Zinc has been ranked to the first place as the measured concentrations 

considerably exceeded the threshold value at almost all sites. Nickel, chromium and copper have also 

higher score thanks to threshold exceedance at one or more sites. 

The assessment results of the JDS4 wastewater sampling campaign will be provided in spring 2021. 

These results will be compared and merged with the draft list of DRB specific pollutants determined by 

the in-stream concentration assessments of the JDS4. This harmonised draft list will subsequently be 

supported by additional information and eventually extended once advanced analytical methods are 

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

2.1.3.1.2 Basin-Wide Emission Assessment of Chemicals 

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. A comprehensive modelling activity on the emissions and 

transport of hazardous substances is being undertaken for the DRB by the Danube Hazard m3c project, 

which will help to better understand the links between sources and impacts of hazardous substances 

pollution. 

The draft results of the Danube Hazard m3c project will  be provided in summer 2021. 

2.1.3.2 Hazardous Substances Pollution From Accident Risk Spots 

Assessment of hazardous substance pollution via accidents is based on hazard and 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. The ICPDR regularly 

assesses the potential accident risk hot-spots and updating the catalogue of hazardous sites of the DRB. 

The Accident Hazard Sites (AHS) represent mainly existing industrial and energy production facilities 

that process, store, produce or release hazardous substances. The AHS inventory evaluates the potential 

risk of the identified facilities based on the Water Hazard Index29 (WHI) values. The WHI assesses the 

 
29 ICPDR (2001): Inventory of Potential Accidental Risk Spots in the Danube River Basin, Technical Report. 
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hazard of the industrial sites based on the hazard degree of the processed materials and their volume 

stored at the sites. The results will support the identification of the priority industrial sectors where 

accidental risk should be mitigated by implementing appropriate safety measures. The assessment of the 

AHS inventory will  be provided in summer 2021. 

Mining is one of the most traditional and historically relevant industrial sectors in the world, providing 

valuable ores and minerals for further processing. Nowadays it is becoming even more important, as 

with the spread of smart and advanced technologies, a steep rise of connected mining activities is 

expected to supply the necessary battery storages with the specific metals needed. However, mining also 

represents a significant waste stream generated by its operations. One of the many types of the mining 

waste is the tailings, the fine-grained waste material derived from a mining processing plant and 

frequently transported by hydraulic methods to and deposited and handled at Tailings Management 

Facilities (TMFs). Ideally, TMFs should ensure the safe long-term storage of fine-grained mineral 

processing waste. However, TMFs can leak or collapse due to unfavourable natural conditions, design 

and construction deficiencies and inappropriate operation and management practices. Due to the 

physical characters and/or chemical nature of substances that can be found in the tailings, but also due 

to the significant amounts of stored mining waste, TMFs pose a risk to the environment and population. 

Two index-based methods, the Tailings Hazard Index (THI) and Tailings Risk Index (TRI)30 have been 

used to assess the accident hazard and risk of the TMFs located in the DRB. The THI allows assessing 

the hazard potential of a number of TMFs based on the volume and hazardousness of the stored 

substances and the management, natural and dam stability conditions of the TMFs, so that they can be 

sorted and prioritised according the calculated hazard potential. The TRI takes into account the hazard 

potential plus the population and water bodies downstream as potential receptors at risk of exposure in 

case of an accident. 

In total, 343 TMFs were identified in the DRB31. These sites do not include mine waste heaps that store 

mining waste without dam retention and drainage facilities. The TMFs are located within the boundaries 

of the DRB and in the territory of 10 Danube countries. The highest shares of TMFs in the DRB (Figure 

19) belong to Romania (44%), Slovakia (18%) and Hungary (11%). The total volume of tailings 

materials in 343 identified TMFs (including 95 active TMFs) is more than 1500 million m3. Most of the 

identified TMFs (248 or 72%) are inactive, many of them were already rehabilitated or are currently 

under rehabilitation. The highest amount of tailings materials (Figure 19) was evaluated for Serbia 

(48%), Romania (30%) and Slovakia (8%). 

 

 

Figure 19: Distribution of the number of TMFs and the total volume of tailings materials over the DRB 

countries 

 

Figure 20 demonstrates the distribution of the TMFs in the DRB according to THI ranges. In total, 146 

TMFs have very low (THIÒ8) or low (8<THIÒ10) hazard. Additional 115 TMFs have medium hazard 

 
30 UBA (2020): Safety of the Tailings Management Facilities in the Danube River Basin, Technical Report. 

31 Preliminary database only, data have not been approved officially by AT, BA, BG, ME, RS and SI yet. 
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(10<THIÒ12), whereas high (12<THIÒ14) and very high (THI>14) hazard was determined for 82 TMFs. 

The country average values are the highest in Serbia, Montenegro, Bosnia and Herzegovina and 

Slovakia. The difference of 5 between the highest (Serbia) and lowest (Hungary) average THI indicates 

100,000 times higher hazard. 

The number of TMFs and the amount of tailings materials in Austria, Bosnia and Herzegovina, Bulgaria, 

Czech Republic and Montenegro are relatively small. Nevertheless, there are also a few hazardous TMFs 

in these countries. Hungary and Slovenia have a significant number of TMFs, but of a lower hazard 

level due to lower toxicity of the waste, lower amount of tailings and closure and rehabilitation efforts. 

In contrast, the number and/or the amount of TMFs and the calculated hazard index in Romania, Serbia 

and Slovakia are much higher, these countries are of high concern regarding TMF safety and they should 

be in focus of future activities on safety improvement and capacity building. 

 

  

Figure 20: Distribution of the TMFs in the DRB according to THI (left) and the average THI of the Danube 

countries (right) 

 

The TMF distribution according to TRI classes (Figure 21) is similar to that of based on the THI. Very 

low and low risk was calculated for 128 TMFs, 133 TMFs have medium risk and 82 facilities show high 

and very high risk. Similarly to the THI, the country average TRI value is the highest in Serbia and 

Montenegro, followed by Bosnia and Herzegovina, Czech Republic and Slovakia. The rest of the 

countries are below the DRB mean. The difference between the maximum (Serbia) and the minimum 

(Slovenia) is about 3.5, representing a risk 4,000 times higher. 

 

Figure 21: Distribution of the TMFs in the DRB according to TRI (left) and the average TRI of the Danube 

countries (right) 

 

Ranking the TMFs based on the TRI and the THI values, for a high number of TMFs the ranks based 

on the two indexes are significantly different, indicating the necessity of considering land-use planning 

aspects at the point when TMFs are prioritized. For these TMFs, the TEI has a major impact on the final 

TRI value. This is very apparent for the top 10% TRI list (34 TMFs), where 16 TMFs posing high risk 

to population and environment would have much lower priority if only hazard was taken into account, 

i.e. only the remaining 18 TMFs are on both top 10% lists. 
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 Gaps and Uncertainties of Pollution Assessment 

Large part of the pollution data is obtained from the ICPDR pollution inventories that are regularly 

maintained and updated. Countries report official national data to these inventories, for most of the cases 

the data requirements are part of the reporting obligation to the EC, therefore the information reflects 

the best available data with high confidence. Nevertheless, some of the data are not reported consistently 

or have certain interpretation flexibility, resulting in data uncertainty and comparability issues. Further 

efforts need to be made to decrease these data inconsistencies to ensure fully coherent data assessment. 

Basin-wide nutrient and hazardous substances emissions are assessed by water quality models. The 

modelling performance depends on the model structure and parameters, the appropriate temporal and 

spatial scale and the quality of model input data. Danube countries made significant efforts to provide 

the necessary input data for these models in close cooperation with the respective scientific institutions 

being in charge of the modelling task. Nevertheless, there is room for improvement, in particular for 

some critical input data whose spatial or temporal resolution is not sufficient and for those where the 

general data availability is poor. Input data harmonisation, database consistency and transparent data 

collection are key aspects towards reliable model performance and acceptance of the results. Moreover, 

the models need to be continuously updated to ensure sufficient system understanding and 

parametrization, proper linkages between drivers, pressures and impacts and ability to assess scenarios 

(climate change, management) and cost-efficiency of measures. 

 Climate Change Impacts on Pollution 

Water quality of surface water bodies may have negative influences by (summer) droughts. Water 

quality problems caused by point source effluents such as dissolved oxygen depletion, harmful pollutant 

concentrations and eutrophication may become more severe as response to high water temperatures, 

prolonged low flow periods and decreased flow rates (limited dilution capacity). Increased pollutant 

loads (sediment, nutrients and pesticides) may occur via heavy rainfall-runoff events, soil erosion and 

floods. Higher pollutants loads may also be expected from paved urban areas via runoff by stormwater 

sewers and combined sewer overflows. 

Climate change effects may amplify the consequences of inappropriate land management practices, in 

particular the inputs of sediment, nutrients and hazardous substances to water bodies from agricultural 

areas without appropriate nutrient and soil management. Moreover, climate change may trigger higher 

demand for irrigation water, which may cause increased diffuse discharges of nutrients and pesticides 

via quick mobilization through preferential flow paths and subsequent leaching in case of improper 

irrigation management. 

 Hydromorphological Alterations32 

Hydromorphological conditions play an important role in the functioning of aquatic ecosystems and are 

therefore important elements with regard to water status. Undisturbed hydrological regime, river 

continuity and morphological conditions are a prerequisite for the formation of type-specific habitats 

for different species. Within the hydrological regime it is important to preserve quantity and dynamics 

of water flow and connection to groundwater bodies. Related to river continuity it is important to enable 

migration for aquatic organisms and transport of sediments and within morphological conditions to 

preserve river depth and width variation, structure and substrate of riverbed as well as structure of the 

riparian zone and connection between channel and floodplains/wetlands. Undisturbed 

hydromorphological conditions are not important only in relation to habitats, but also for reduction of 

nutrients, adaptation to climate change and water scarcity as well as for droughts prevention.  

Key findings and progress 

A significant number of surface water bodies in the DRBD are failing to achieve the WFD objectives due to 
hydromorphological alterations. Impoundments, water abstractions, hydropeaking, interruptions of river continuity, river 

 
32 This chapter is based on updated data provided by all ICPDR Contracting Parties except for Bosnia and Herzegovina (partly), Moldova, 
Montenegro and Slovakia (partly), where the data update is still pending. 



Danube River Basin Management Plan Update 2021 ï Draft version 10     31  

 

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

morphological alterations, disconnections of adjacent wetlands/floodplains, and alterations caused by future infrastructure 
projects may impact water status. Also disturbed or severely altered sediment balance is addressed within 
hydromorphological alterations, although it has not yet been analysed in depth in relation to WFD objectives. Thus, the 
sediment issue is currently addressed as an intrinsic part of hydromorphological alterations (e.g. within impoundments, 
morphological alterations). Hydromorphological alterations can also have an impact on quantitative and chemical status 
of groundwater bodies.  

The main significant hydromorphological alteration on water bodies are morphological alterations (present on 582 water 
bodies), followed by continuity interruptions (262 water bodies), impoundments (255 water bodies), water abstractions (63 
water bodies), hydropeaking (49 water bodies) and disconnected wetlands/floodplains (22 water bodies, where definite 
reconnection potential is recognised). Furthermore, there are 149 water bodies with 2 different significant 
hydromorphological alterations, 134 water bodies with three and 40 water bodies with more than three different significant 
hydromorphological alterations.  For 325 water bodies (35%), no impacts were reported. 

There were several hydromorphological measures implemented between 2015 and 2021 for improving of 
hydromorphological conditions and achieving of environmental goals. Although 10 measures addressing hydrological 
alterations have been implemented in the DRBD since 2015, 422 cases of impoundments, 72 cases of water abstractions 
and 40 cases of hydropeaking are still causing hydrological alterations in 2021. 

While 26 fish migration aids have been constructed between 2015 and 2021, 650 barriers still remain unpassable out of 
a total of 942 barriers reported in the DRBD. Also, first activities for enabling fish migration at Iron Gate I & II at the 
Romanian-Serbian border have been initiated (identified in the Terms of Reference for the Feasibility Study).  

With regard to river morphological alterations, 29 river restoration projects were implemented between 2015 and 2021 in 
the DRDB. Approximately 16% of the river water bodies are still near natural and another 17% near natural to slightly 
altered. The remaining water bodies (62%) are morphologically altered while data are still missing for 5% of water bodies.  

Multiple measures to improve the connection of wetlands/floodplains in the period between 2015 and 2021 are still in 
planning (2,650 ha) or construction phase (24,526 ha).   

Beside already existing significant hydromorphological alterations, also 35 future infrastructure projects have been 
reported, of which 28 of them are located in the Danube River itself. In total, 15 are related to navigation, 18 to flood 
protection and 2 to hydropower production. Targeted inter-sectoral cooperation activities have been launched by the 
ICPDR during the past years, helping to ensure the sustainability of these projects. 

The progress in implementation of hydromorphological measures is shown in Annex 15 (Progress on Measures 
Addressing Hydromorphological Alterations) and in Annex 18, where the HYMO lighthouse projects are presented.  

Beside implemented hydromorphological measures, important progress in the field of hydromorphology in the Danube 
River Basin was made through the implementation of different projects supported by the ICPDR, mainly the 
DanubeSediment project, the Danube Floodplain project and the MEASURES project (on restoring corridors for migratory 
fish species), which results are presented in the DRBMP Update 2021.  

Additionally, also other important projects, supported by  the ICPDR, were implemented, including projects Aquacross 
(hydromorphological restoration, mitigation and conservation), coopMDD (restoration of ecological connectivity), 
DANUBEparksCONNECTED and WILDislands initiative (Danube wild islands habitat corridor), DriDanube (management 
of drought related risks), FRAMWAT (small water retention measures) and MARS (managing of aquatic ecosystems)  or 
are in implementation phase in the Danube River Basin, including projects Living Danube Partnership (rivers, floodplains 
and wetlands restoration), IDES (integrative floodplain management), LIFELINE MDD (restoration of ecological 
connectivity).  

More information about the projects, including a short description and weblinks, can be found in Annex 18. Several of 
these projects like DriDanube, FRAMWAT, MARS or IDES are also of pollution relevance and supported and/or support 
ICPDR.  

 

Hydromorphological pressures resulting from various hydro-engineering projects 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. 

Hydromorphological alterations in the DRBD are mainly caused by flood protection measures, 

hydropower, navigation, agriculture and water supply. In some cases, development schemes that are 

causing hydromorphological alterations serve to multiple purposes.  
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The following three key hydromorphological alterations of basin-wide importance have been identified, 

considering sequence of hydromorphological quality elements in the WFD: 

a) Hydrological alterations, 

b) Interruptions of longitudinal river continuity and sediment balance alterations, 

c) Morphological alterations. 

Hydrological alterations include impounded river sections, water abstractions and hydropeaking. 

Interruption of longitudinal river continuity can block fish migration and sediment transport. 

Morphological alterations can either be related to river morphological alteration itself or to the 

disconnection of wetlands/floodplains. Information on the extent of the alterations was updated in order 

to gain a full picture on the current situation. In addition, potential pressures that may result from future 

infrastructure projects are also dealt with. In this regard, the list of planned hydro-engineering projects 

has been updated and supplemented with additional information in Annex 7. 

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

reporting, as well as from the most recent national data taking into account progress in the 

implementation of the JPM from the DRBMP Update 2015 that are presented in Annex 15. 

In cases where countries share river stretches, bilateral harmonisation of hydromorphological data is 

currently ongoing in order to avoid a potential distorting of the overall assessment and discrepancies in 

the results.  
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Update of the assessment of hydromorphological alterations in the Danube River ð Joint Danube Survey 
4 (2019)  

Prior to the most recent Joint Danube Survey (JDS) of 2019, three had already been conducted, in 2001, 2007, and 2013. 
While JDS1 in 2001 included only general hydromorphological site descriptions the JDS2 in 2007 delivered first 
comprehensive results on hydromorphological alterations for the Danube River (from Kelheim (rkm 2,416) to the Danube 
Delta). JDS3 in 2013, was performed based on enhanced methodology for hydromorphological assessment which was 
updated in JDS4 in 2019. 

The JDS2 methodology, which was based on the guidance CEN standard (CEN 14614:2004), was further extended and 
applied during JDS3 to 10 rkm segments of the Danube River. Within JDS3, the second CEN standard (CEN 15843:2010) 
on the calculation of hydromorphological assessments was performed. This also includes the 3-digit approach, which was 
applied by selecting relevant parameters for the assessment of morphological, hydrological and continuity elements. The 
assessment was based on a concise methodology, applicable for the whole 2,400 rkm long Danube river stretch assessed 
during the survey supplementing, but not substituting, the national hydromorphological assessments as required by the WFD. 
Additional detailed in-situ measurements and assessment of river cross sections and sediment grain size distribution for all 
of the 68 JDS3 monitoring sites was performed within JDS3, underpinning the results of the continuous assessment.  

For JDS 4, the results from JDS3 were updated, based on new information on river restoration projects and/or new hydro-
engineering projects causing new hydromorphological alterations that were implemented in the period 2013-2019. The 
results of JDS 4 are illustrated below. Figure 22 provides results on the 3-digit parameter groups ñMorphologyò, ñHydrologyò 
and ñContinuityò for particular 10 rkm segment. The longitudinal visualisation represents a comprehensive overview of 
assessment results of impounded reaches with the position of dams. The overall results for the entire Danube River are 
illustrated in Figure 23 

Compared with the results from JDS3, an estimated 3% of Danube River length have improved due to river restoration 
measures whilst for 1% of the Danube River length new hydro-engineering projects have resulted in degradations (3-digit 
assessment). There are 7 segments with improvements (including 4 fish bypasses in the Upper Danube) and 2 segments 
with degradations (Lower Danube).  

Regarding the individual changes, most are related to riverbank development with in total 34 changes. The removal of rip-
rap clearly prevails within 23 cases. Side channel connections are rather frequent (8 times), followed by channel changes, 
which are recorded in conjunction with side-channel connections on the Middle Danube (five times), but also as degradation 
(four times due to infrastructure and dredging activities in the Lower Danube). As already mentioned, all the recorded 
continuum improvements were realised in the Upper Danube. Changes in flow conditions and flow regime caused by 
structures (groynes, dams with impoundments) were not reported at all. 

Finally, it is interesting to note that JDS4 revealed that riparian bird species, as indicators, show a significant relationship 
between presence and absence of aquatic indicator species and hydromorphological classification. More detailed information 
on the approach and results of JDS4 can be obtained from the JDS4 report. 

 

Figure 22: Overall results JDS4 3Digit assessment for the entire Danube 
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Figure 23: Longitudinal visualisation of the results of the 3Digit assessment 

 

 






















































































































































































































































































