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Disclaimer

The DRBM Plan is based on data delivered by theubarcountries by 14 September 2009. Where
countries did not deliver data, other data souhze® been used where available. Sources other than

the competent authorities have been clearly idedtih the Plan.

A more detailed level of information is presentedhe national RBM Plans. Hence, the DRBM Plan
should be read and interpreted in conjunction lih national RBM Plans. Where inconsistencies

may have occurred, the national RBM Plans areylikelprovide the more accurate information.

Due to the fact that Montenegro only joined the D&Pin October 2008, the DRBM Plan does not
include data from this country unless explicitlyntiened otherwise. Some other countries have also
not been able to provide all the information neefiledhis report and these gaps are noted in tkte te
Where data has been made available, it has bedhvid#a and is presented, to the best of our

knowledge. Nevertheless inconsistencies cannatled out.

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



Danube River Basin Management Plan

Table of Contents

1. Introduction and background 1
1.1. Introduction 1
1.2. The development of the DRBM Plan and the EU Water Framework Directive 2
1.3. The Danube Basin Analysis 2004 - analytic basis for the DRBM Plan 3
1.4. Role of the Significant Water Management Issues 6
1.5. Structure and logic of the DRBM Plan 7
2. Significant pressures identified in the Danube River Basin District 7
2.1. Surface waters: rivers 7
21.1. Organic pollution 7
2.1.1.1.  Organic pollution from urban wastewater 8
2.1.1.2.  Organic pollution from industry 10
2.1.1.3.  Organic pollution from agriculture 10
21.2 Nutrient pollution 1
21.21.  Nutrient point source pollution 12
21.22.  Nutrient diffuse source pollution 14
2.1.3. Hazardous substances pollution 16
214. Hydromorphological alterations 19
21.4.1.  Riverand habitat continuity interruption as a significant pressure 21
2.1.4.2.  Disconnection of adjacent wetlands/floodplains 21
2.1.4.3.  Hydrological alterations 23
21.4.4.  Future infrastructure projects (FIP) 25
2.1.5. Other issues 26
2.1.51.  Quantity and quality aspects of sediments as pressure and impacts — addendum to the DBA 2005 26
2.1.5.2.  Invasive species in the DRBD - a possible pressure 28
2.2 Surface waters: lakes, transitional waters and coastal waters 29
2.3  Groundwater 29
2.31 Groundwater quality 30
2.3.2 Groundwater quantity 30
3. Protected areas in the DRBD 33
4. Monitoring networks and ecological / chemical status 34
4.1. Surface waters 34
41.1. Surface water monitoring network under the TNMN 35
41.2. Joint Danube Survey 2 35
413. Confidence in the status assessment 37
4.14. Final designation of heavily modified and artificial water bodies 39
41.4.1.  Approach for the final designation of heaviliy modified water bodies 39
414.1.1. Rivers 39
4.1.4.1.2. Lakes, transitional waters and coastal waters 40
414.2. Results of the final designation of heaviliy modified and artificial water bodies 40
41421, Rivers 40
41422, Lakes and transitional waters 42
41.4.23. Coastal waters 42
4.1.5. Ecological and chemical status 42
4151 Rivers 42
41.52.  Lakes and transitional waters 44
4153.  Coastal waters 44
4.1.6. Gaps and uncertainties 44

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



Danube River Basin Management Plan

4.2. Groundwater 46
421. Groundwater monitoring network under TNMN 46
42.2. Status assessment approach and confidence in the status assessment 47
423. Status of GWBs of basin-wide importance 48
4.23.1.  Groundwater quality 48
423.2.  Groundwater quantity 48
4233. Gaps and uncertainties 49

5. Environmental objectives and exemptions 49

5.1.  Management objectives for the DRBD and WFD environmental objectives 49

5.2. Exemptions according to WFD Article 4(4), 4(5) and 4(7) 50

6. Economic analysis of water uses 51

6.1. WFD economics 51

6.2. Description of relevant water uses and economic meaning 52
6.2.1. The economic analysis of water use 52

6.3. Projecting trends in key economic indicators and drivers up to 2015 53

6.4. Economic control tools 54
6.4.1. Cost recovery as an incentive for efficient use of water resources and as a financing instrument 54
6.4.2. Cost-effectiveness as a criterion for selecting measures to achieve reduction targets 54

6.5. Conclusion 54

7. Joint Programme of Measures (JPM) 55

7.1. Surface waters: rivers 56

7.1.1. Organic pollution 56
7.1.1.1.  Vision and management objectives 56
7.1.1.2.  JPM approach towards the 2015 management objectives 56
7.1.13.  Summary of measures of basin-wide importance 58
7.1.1.3.1. Results from calculated scenarios 58
7.1.1.3.2. Estimated effects of national measures on the basin-wide scale 60

7.1.2. Nutrient pollution 61
7.1.21.  Vision and management objectives 61
7.1.22.  JPM approach towards the 2015 management objectives 61
7.1.23.  Summary of measures of basin-wide importance 62
7.1.2.3.1. Scenarios for nutrient reduction 64
7.1.2.3.2. Results from calculated scenarios and pollution reduction effects 2015 66
7.1.2.3.3. Estimated effects of national measures on the basin-wide scale 70

7.1.3. Hazardous substances pollution 70
7.1.3.1.  Vision and management objectives 70
7.1.3.2.  JPM approach towards the 2015 management objectives 71
7.1.3.3.  Summary of measures of basin-wide importance 71
7.1.3.3.1. Estimated effects of national measures on the basin-wide scale 72

7.1.4. Hydromorphological alterations 73
7.1.4.1.  Interruption of river and habitat continuity 73
7.1.41.1. Vision and management objectives — interruption of river and habitat continuity 73
7.1.4.1.2. JPM approach towards the management objectives — interruption of river and habitat continuity 74
7.1.41.3. Summary of measures of basin-wide importance — interruption of river and habitat continuity 78
7.1.4.1.3.1. Estimated effects of national measures on the basin-wide scale 80
7.1.4.2.  Disconnection of adjacent floodplains / wetlands 81
7.1.4.2.1. Vision and management objectives - disconnection of adjacent floodplains / wetlands 81
7.1.4.2.2. JPM approach towards the management objectives - disconnection of adjacent floodplains / wetlands 81
7.1.42.3. Summary of measures of basin-wide importance - disconnection of adjacent floodplains / wetlands 82

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



Danube River Basin Management Plan

7.1.4.2.3.1. Estimated effects of national measures on the basin-wide scale 83
7.1.43.  Hydrological alterations 83
7.1.4.3.1. Vision and management objectives - hydrological alterations 83
7.1.4.3.2. JPM approach towards the management objective - hydrological alterations 83
7.1.4.3.3. Summary of measures of basin-wide importance — hydrological alterations 84
7.1.4.3.3.1. Estimated effects of national measures on the basin-wide scale 85
7.1.44.  Future infrastructure projects 86
7.1.44.1. Vision and management objective — future infrastructure projects 86
7.1.44.2. JPM approach towards the management objectives — future infrastructure projects 86
7.1.44.3. Summary of measures of basin-wide importance — future infrastructure projects 86
7.2. Surface waters: lakes, transitional waters and coastal waters 87
7.3. Groundwater 87
7.3.1. Groundwater quality 87
7.3.1.1.  Vision and management objectives 87
7.3.1.2.  Summary of measures of basin-wide importance — groundwater quality 88
7.3.2. Groundwater quantity 88
7.3.21.  Vision and management objectives 88
7.3.22.  Summary of measures of basin-wide importance — groundwater quantity 88
7.4. Financing the JPM 89
7.5. Key conclusions 90
Status assessment 90
Organic pollution 90
Nutrient pollution 90
Hazardous substances pollution 91
Hydromorphological alterations 91
Groundwater 92
8. Flood risk management and climate change 92
8.1. Interlinkage of the DRBM Plan and flood risk management 92
8.2. Climate change and the DRBD 93
8.2.1. Reasons for integrating climate change adaptation issues into river basin planning 93
8.2.2. Responses to climate change and potential effects within the DRBM Plan / JPM 94
9. Public information and consultation 95

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



Danube River Basin Management Plan

List of Acronyms

AA EQS Annual Average Environmental Quality Starstar

AEWS Accident Emergency Warning System

AQC Analytical Quality Control

ARS Accidental Risk Spots

AWB Artificial Water Body

BAP Best Agricultural Practice

BAT Best Available Techniques

BEP Best Environmental Practice

BLS Baseline Scenario

BODs Biochemical Oxygen Demand

BQE Biological Quality Element

BREF Best Available Techniques Reference Docum@mder the IPPC)

CAP Common Agricultural Policy

CEE Central and Eastern Europe

CEA Cost Effectiveness Analysis

CIS Common Implementation Strategy of the Europg@ammission

COD Chemical Oxygen Demand

DABLAS Danube and Black Sea Task Force

DDT Dichlordiphenyltrichlorethan

DEHP di-(2-ethylhexyl)phthalate

DIN Dissolved Inorganic Nitrogen

DBA Danube Basin Analysis 2004

DRB Danube River Basin

DRBD Danube River Basin District

DRBM Plan  Danube River Basin District ManagemeiinPI

DRPC Danube River Protection Convention

EBRD European Bank for Reconstruction and Develogme

EC European Commission

EC GIG Eastern Continental Geographical Intercatibn Group

EFl+ Improvement and Spatial extension of the Eeawp Fish Index (EU Framework
Programme 7 project)

EG Expert Group

EIA Environmental Impact Assessment

EIB European Investment Bank

EPER European Pollutant Emission Register

E-PRTR European Pollutant Release and TransfeisiReg

EQR Ecological Quality Ratio

EQS Environmental Quality Standard

EU European Union

EU MS European Union Member State

EU WISE European Union Information System on Water

FAOSTAT FAO (Food and Agriculture Organisation bé&tUnited Nations) Statistical Databases
& Datasets

FIP Future Infrastructure Project

FP Framework Programme of the European Union

Non EUMS  Non European Union Member State

EU WFD European Union Water Framework Directive

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



Danube River Basin Management Plan

GDP
GEP
GES
GFP
GIG
GSM
GW
GWB
HMWB
ICPDR
IPPC
JAP
JDS
JPM
LDM
MAC EQS
MDM
MONERIS
MS
OCP
PAH
PBDEs
PCB
PCDD/Fs
PE

P
PIAC
PRTR
QA/QC
RBM
REACH

SEA
SPM
SWMI
TNMN
TOC
UWWTP
UWWTD
WB
WWTP

Gross Domestic Product

Good Ecological Potential

Good Ecological Status

Good Farming Practices

Geographical Intercalibration Group

Global System for Mobile Communications
Groundwater

Groundwater Body

Heavily Modified Water Body

International Commission for the Protectidthe Danube River
Integrated Pollution Prevention and Control
Joint Action Programme

Joint Danube Survey

Joint Programme of Measures
Long Distance Migrants

Maximum Admissible Concentration Environrs@Quality Standard
Medium Distance Migrants

Modelling Nutrient Emissions in River Sysig
Member State

Organochlorinated Pesticides

Polyaromatic hydrocarbons

Polybrominated diphenylethers
Polychlorinated biphenyls

Polychlorinated dibenzo-p-dioxins and d#wdurans
Population Equivalent

Prioritisation Index

Principal International Alert Centers
Pollutant Release and Transfer Register
Quality Assurance/Quality Control

River Basin Management

EU regulation on Registration, Evaluation, tiarisation and Restriction of
Chemicals

Strategic Environmental Assessment
Suspended Particulate Material

Significant Water Management Issue
Transnational Monitoring Network

Total Organic Carbon

Urban Waste Water Treatment Plant

Urban Waste Water Treatment Directive
Water Body

Waste Water Treatment Plant

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



Danube River Basin Management Plan

List of Tables

Table 1:

Table 2:

Table 3:

Table 4:

Table 5:

Table 6:

Table 7:

Table 8 :

Table 9:

Table 10:

Table 11:

Table 12:

Table 13:

Table 14:

Table 15:

Table 16:

Table 17:

Table 18:

Basic characteristics of the Danube River Basin District. 2

Share of DRBD per country; percentage of state within the DRBD; DRBD population; water
body delineation for all DRBD rivers with catchment areas >4000 km2 and the Danube River.
4

COD and BODs emissions from agglomerations 22,000 PE for each Danube country and the
entire DRBD emitted through all pathways (reference year 2005/2006). 9

Nt and Pyt emissions from agglomerations 22,000 PE for each Danube country and the entire
DRBD emitted through all pathways (reference year 2005/2006). 12

Number of river water bodies adjacent to wetlands/floodplains identified as having
reconnection potential by 2015 and beyond and relation to the overall number of water bodies

(Danube River, DRBD tributaries, all DRBD rivers). 23
Hydrological pressure types, provoked alterations and criteria for the respective
pressure/impact analysis in the DRBD. 23

Number of river water bodies significantly affected by hydrological alterations in relation to
the overall number of water bodies (Danube River, DBBD tributaries, all DRBD rivers). 24

Presence of significant hydromorphological alterations and chemical pressures affecting

DRBD lakes. 29
GWBs or groups of GWBs of basin-wide importance and respective pressures, status,
measures and exemptions. 31
Final designated HMWBs in the Danube River and all rivers of the DRBD (expressed in km,
number of water bodies and percentage). 40

Reported number of agglomerations in Non EU MS for which wastewater treatment plants will
be constructed / rehabilitated by 2015 and indication of the respective generated load. 57

Changes in input parameters affecting agricultural diffuse emission for the Baseline Scenario
- Agriculture 2015 in percentage relative to the Reference Situation-Nutrients. 65

Changes in nitrogen surplus as input parameter for the two scenarios reflecting an intensified
agricultural development in percentage relative to the Reference Situation-Nutrients. 66

Examples for long and medium distance migrants in the DRB (based on EFI+ guild
classification. 75

Overview for each Danube country on the number of river continuity interruptions 2009 &
2015, restoration measures (e.g. fish migration aids) and exemptions according to WFD

Articles 4(4) and 4(5). 79
Number and percentage of river water bodies restored by 2015 through fish migration aids
(referencing to total water body number). 79

Overview of wetland/floodplain area (ha) to be reconnected by 2015 and/or for which water
regime improvements will be made by 2015, as well as WFD exemptions (per country). 82

Overview for each Danube country on the number of hydrological alterations 2009 & 2015 and
exemptions according to WFD Articles 4(4) and 4(5). 85

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



Danube River Basin Management Plan

List of Figures

Figure 1:

Figure 2:
Figure 3:

Figure 4:
Figure 5:

Figure 6:
Figure 7:
Figure 8:

Figure 9:

Figure 10:
Figure 11:
Figure 12:

Figure 13:

Figure 14:
Figure 15:
Figure 16:

Figure 17:
Figure 18:
Figure 19:
Figure 20:

Figure 21:

Figure 22:

Overall structure of the DRBM Plan showing the increase of details from Part A to Parts B

and C. 3
Results of the risk analysis for the entire Danube River length (DBA, 2004). 6
Existing wastewater treatment plants; existing treatment levels and degree of connection to
wastewater treatment for the entire DRB by country. 9
Direct emissions of TOC per relevant types of industries in EU MS (2004). 10
Long-term discharges of dissolved inorganic nitrogen (DIN) and total phosphorus
(TP) (1955-2005). 1
Industrial direct emissions of nitrogen per relevant types of industries and EU MS
(2004; RO: 2005). 13
Industrial direct emissions of phosphorus per relevant types of industries and EU MS
(2004; RO: 2005). 13
Schematic picture of main processes in relation to sources and pathways of nutrient inputs,
including retention, into surface waters (MONERIS model). 14
Sources of nitrogen and phosphorus emissions (EU MS and Non EU MS) in the DRBD as of
2005 (MONERIS results). 15
Overall hydromorphological assessment in five classes (mean of channel, banks and
floodplain evaluations). 20
Overall hydromorphological assessment of the Danube River in five classes as longitudinal
colour-ribbon visualisation. 20
Current situation on interruption of river and habitat continuity in the Danube River, the DRBD
tributaries and all DRBD rivers. 21

Current situation regarding the area (ha) and number of DRBD wetlands/floodplains (>500 ha
or which have been identified by the Danube countries of basin-wide importance) identified
as having a potential for reconnection and/or improvement of water regime by 2015 and

beyond. 22
Number and length of impoundments in the Danube River, DRBD tributaries and all DRBD
rivers (with catchment areas >4,000 km2). 24
Number of water abstractions in the Danube River, DRBD tributaries and all DRBD rivers with
catchment areas >4,000 km2 (by Danube country). 25
Overview on number of WFD relevant protected areas under the EU Habitats Directive and EU
Birds Directive including reported protected areas for Non EU MS. 33
Confidence levels for ecological status. 37
Confidence levels for chemical status. 38
Heavily modified water bodies of the Danube River - results of the joint approach. 41

HMWBs and AWBs and natural water bodies (indicated in numbers and relation to total
number of river water bodies (a), as well as length (km) and relation to total length of river
water bodies (b). 41

Ecological status and ecological potential for river water bodies in the DRBD (indicated in
numbers and relation to total number of river water bodies (a), as well as length (km) and
relation to total length of river water bodies (b)). 42

Chemical status of river water bodies in the DRBD (indicated in number and relation to total
number of river bodies (a), as well as length (km) and relation to total length of river water
bodies (b)). 43

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



Danube River Basin Management Plan

Figure 23:
Figure 24:

Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Figure 30:

Figure 31:

Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:

Figure 38:
Figure 39:

Ecological potential for HMWBs in relation to the overall number of HMWBs (incl. share of
Non EU MS providing provisional designation). [a: all DRBD Rivers; b: Danube River]. 43

Ecological potential for AWB in relation to the overall number of AWBs (incl. share of

Non EU MS providing provisional designation). 44
Status classification for the Danube River represented as continuous bands. 44
Confidence levels for groundwater status as illustrated in Map 14. 48
GDP per capita in the DRB (2005/2006). 52
Drinking water supply, wastewater services and connection rates (2005/2006). 53

Emissions of BODs and COD for the Reference Situation UNWT (RefSit-UWWT) and the three
different scenarios (Baseline Scenario-UWWT 2015; Midterm Scenario-UWWT; Vision
Scenario-UWWT). 59

Relative changes in Nitrogen emissions compared to the Reference Situation 2005 for the
different scenarios for UNWT and agricultural development. The Baseline Scenario-Nutrients
(BS-Nut-2015) consists of the Baseline scenario for UNWT 2015 (Baseline Scebario-UWWT
2015) and the Baseline Scenario for Agriculture (BS-Nut-2015). 66

Relative changes in Phosphorus emissions compared to the Reference Situation 2005 for the
different scenarios for UWWT, agricultural development scenarios and the scenario of a
basin-wide ban of Phosphorous containing laundry detergents and dishwashers (PBan-Nut).

67
Nitrogen emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s. 68
Sources of nitrogen emissions in the DRB for the Reference Situation-Nutrients and Baseline
Scenario-Nutrients 2015 (BS-2015). 68
Phosphorus emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s. 69
Sources of phosphorus emissions in the DRB for the Reference Situation-Nutrients and
Baseline Scenario-Nutrients 2015. 69
Fish zones, abiotic conditions and rhithral (headwater)/potamal (lowland river) sections
(adapted from Jungwirth et al. 2003). 74
Interruption of river continuity in the DRBD as of 2015 (including the number of exemptions
according to WFD Article 4(4) & 4(5)). 78
Restored lateral connectivity by total area (ha) by 2015 (areas >500 ha). 82
Measures for hydrological alterations by 2015 and exemptions according to WFD Articles 4(4)
and 4(5) for the remaining alterations. 84

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



Danube River Basin Management Plan

List of Maps

Map 1:
Map 2:
Map 3:
Map 4:

Map 5:

Map 6:

Map 7a:
Map 7b:

Map 7c:

Map 8
Map 9:

Map 10:
Map 11:

Map 12:
Map 13:
Map 14:
Map 15:
Map 16:
Map 17:

Map 18:
Map 19:

Map 20:
Map 21:

Map 22:
Map 23:
Map 24:
Map 25:

Map 26:
Map 27:

Map 28:

Map 29:

Danube River Basin District: Overview.

Danube River Basin District: Ecoregions.

Danube River Basin District: Delineated surface water bodies.

Danube River Basin District: Transboundary GWBs of basin-wide importance and their
Transnational Monitoring Network.

Danube River Basin District: River and habitat continuity interruption — current situation
(2009).

Danube River Basin District: Wetlands / floodplains (>500 ha) with reconnection potential
2009) and expected improvement by 2015.

Danube River Basin District: Hydrological alterations/impoundments - current situation
(2009).

Danube River Basin District: Hydrological alterations/water abstractions - current situation
(2009).

Danube River Basin District: Hydrological alterations/hydropeaking & altered flow regime -
current situation (2009).

Danube River Basin District: Future infrastructure projects planned by 2015.

Danube River Basin District: Protected areas (Natura 2000 and others).

Danube River Basin District: Transnational Monitoring Network — surface waters.

Danube River Basin District: Ecological status and ecological potential of surface water
bodies.

Danube River Basin District: Chemical status of surface water bodies.

Danube River Basin District: Heavily modified and artificial water bodies.

Danube River Basin District: Chemical status — groundwater.

Danube River Basin District: Quantitative status — groundwater.

Danube River Basin District: Exemptions according to EU WFD Articles 4(4) and 4(5) - surface
waters.

Danube River Basin District: Exemptions according to EU WFD Articles 4(4) and 4(5) -
groundwater.

Danube River Basin District: Urban wastewater discharges -- Reference Situation (RS-UWWT).
Danube River Basin District: Urban wastewater discharges - Baseline Scenario-UWWT 2015
(BS-UWWT 2015).

Danube River Basin District: Urban wastewater discharges -- Midterm Scenario (MT-UWWT).
Danube River Basin District: Urban wastewater discharges — Vision Scenario-UWWT (VS-
UWWT).

Danube River Basin District: Nutrient pollution from point and diffuse sources - Reference
Situation for Nitrogen

Danube River Basin District: Nutrient pollution from point and diffuse sources - Reference
Situation for Phosphorous

Danube River Basin District: Nutrient pollution from point and diffuse sources — Baseline
Scenario 2015 for Nitrogen

Danube River Basin District: Nutrient pollution from point and diffuse sources — Baseline
Scenario 2015 for Phosphorous

Danube River Basin District: Nitrates vulnerable zones.

Danube River Basin District: River and habitat continuity interruptions 2015 (expected
improvements).

Danube River Basin District: Ecological prioritisation regarding restoration measures for river
and habitat continuity.

Danube River Basin District: Hydrological Alterations — Expected Improvements 2015.

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



Danube River Basin Management Plan

List of Annexes

Annex 1:
Annex 2:

Annex 3:

Annex 4:
Annex 5:
Annex 6:
Annex 7:
Annex 8:

Annex 9:

Annex 10:
Annex 11:

Annex 12:
Annex 13:

Annex 14:

Annex 15:
Annex 16:
Annex 17:
Annex 18:
Annex 19:

Annex 20:
Annex 21:

Competent authorities and weblinks to national RBM Plans in the DRB.
DBA update on DRBD surface water typology.

Technical report: ICPDR Municipal Emission Inventory 2006 / 2007 (Agglomerations
22,000 PE).

ICPDR methodology for reporting on and assessment of diffuse nutrient sources.
ICPDR methodology for reporting on and assessment of industrial wastewaters.
Evaluation of EPER, E-PRTR and IPPC implementation in the Danube River Basin.
List of future infrastructure projects in the DRBD.

Pressures and impacts related to quantity and quality aspects of sediments.
Status assessment for groundwater: characterisation and methodology.
Inventory of protected areas in the DRB according to WFD requirements.

Updated Table 1 of the Monitoring Roof Report on the groundwater monitoring network
(number of stations and density).

List of nominated transboundary groundwater bodies and groups of GWBs.

Basic criteria: Final HMWB designation for the Danube River. A joint and harmonised
approach

Table on the detailed results of classification of all assessed surface water bodies according
to particular biological, hydromorphological and chemical quality elements.

Economic analysis - basin-wide overview.

Case studies on the assessment of current levels of cost recovery in the DRB.

Baseline scenario-UWWT (UWWTD, IPPC and BAT) and Nitrates (BAP) - from 2005 up to 2015.
Ecological prioritisation of measures to restore river and habitat continuity in the DRBD.

Step-by- step approach regarding sturgeon migration in the DRB taken from ICPDR Sturgeon
Background Document.

Detailed list on hydrological alterations in the DRBD.

Summary of eventual main potential impacts on water due to climate change and list of
selected projects on climate change relevant to the DRBD.

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



Danube River Basin Management Plan 1

1. Introduction and background

1.1. Introduction

The EU Water Framework Directive (WFDdstablishes a legal framework to protect and eréntre
status of all waters and protected areas includireger depending ecosystems, prevent their
deterioration and ensure long-term, sustainableotiseater resources. The Directive provides for an
innovative approach for water management basediwar basins, the natural geographical and
hydrological units, and sets specific deadlines Etf Member States to produce Programmes of
Measures and River Basin Management Plans. The WAdelbesses inland surface waters (rivers and
lakes), transitional waters, coastal waters, graater and, under specific conditions, water
dependent terrestrial ecosystems and wetlandstdbkshes several integrative principles for water
management, including public participation in pleagnand the integration of economic approaches,
and also aims for the integration of water managenmto other policy areas. The WFD calls for the
creation of international districts for river basithat cover the territory of more than one EU Memb
State and for coordination of work in these disttiU Member States should aim to achigued
statusin all bodies of surface water and groundwate2®35, respectively by 2027 at the latest.

The Danube and its tributaries, transitional wattakes, coastal waters and groundwater form the
Danube River Basin District (DRBD — see Map 1). Hoe purpose of this Danube River Basin
District Management Plan (DRBM Pl&njhe DRBD has been defined as covering the DaRiner
Basin (DRB), the Black Sea coastal catchments imd&tovan territory and the Black Sea coastal
waters along the Romanian and partly Ukrainian tsoa&ll Danube countries with territories
>2,000 km? in the DRB are Contracting Parties ® ffanube River Protection ConventigdRPC):
Austria - AT, Bosnia and Herzegovina - BA, BulgariBG, Croatia - HR, the Czech Republic - CZ,
Germany - DE, Hungary - HU, Moldova - MD, MontenegrME, Romania - RO, the Republic of
Serbia - RS, the Slovak Republic - SK, Slovenid ai® Ukraine - UA. In addition, the European
Community — EC - is a Contracting Party. Curremityt all countries are EU Member States and
therefore not obliged to fulfil the WFD. Six coues (BA, HR, MD, ME, RS and UA) are Non EU
Member States (Non EU MS). Out of these Non EU bt country (HR) carries the status of an EU
Accession Country.

When the WFD was adopted in October 2000, all aesicooperating under the DRPC decided to
make all efforts to implement the Directive throanghthe whole basin. The Non EU Member States
committed themselves to implement the WFD withie frame of the DRPC. In the case of an
international river basin district extending beyonihe boundaries of the Community,
WFD Article 13 (3) requires that “Member States Iklemdeavour to produce a single river basin
management plan”. In accordance with this Artithe Danube countries have developed the DRBM
Plan entailing measures of basin-widtaportance as well as setting the framework forerdetailed
plans at the sub-basin and/or national level.

The DRPC represents the legal, as well as poljtitamework for cooperation and transboundary
water management in the DRB. The International Cimsion for the Protection of the Danube River
(ICPDR) served as the coordinating platform to cienmultilateral and basin-wide issues at the
“Roof level” of the DRB and facilitated the compilation of tBRBM Plan (Part A) — see Figure 1.

! Directive 2000/60/EC of the European Parliament @ithe Council of 23 October 2000 establishing a
framework for Community action in the field of wagolicy.

2 DRBM Plan stands for Danube River BaBliistrict Management Plan.

% Convention on Cooperation for the Protection anst&nable Use of the Danube River (Sofia, 1994).

“ A definition on the terntbasin-wide’can be found in the ICPDR document IC 132 on St Water
Management Issues in the DRB; page 4, Chapter 3.3.

® At the Roof level (Part A), the ICPDR agreed omawmn criteria for analysis related to the DRBM Péarthe
basis to address transboundary water managemaasisehe level of detail of the Roof level (Partig\Jower
than that used in the national Part B Plans of &a¢iMS.
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1.2. The development of the DRBM Plan and the EU Water Framework Directive

This DRBM Plan has been elaborated within the fnaor& of the first River Basin Management

(RBM) Cycle according to the EU WFD, which lastdiuR015. The first cycle will be followed-up

by two more RBM Cycles that will be finalised byZ20and 2027, respectively.

According to the WFD, the first RBM Cycle followsur phases, each with defined tasks:

PHASE I:  Definition of river basin districts; defiion of the institutional framework and
mechanisms for coordination (until end of 2003).

PHASE II: Analyses of river basin characteristigessures and impacts and economic analysis;
establishment of the register of protected areas! @nd of 2004).

PHASE lll: Development of monitoring networks andgrammes (until end of 2006).

PHASE IV: Development of the River Basin Managent@iah including the Joint Programme of
Measures (JPM) (until end of 2009).

The DRB is the “most international” river basin time world covering territories of 19 countries.

Those 14 countries with territories greater th@0@,kmz2 in the DRB cooperate in the framework of

the ICPDR. With an area of 807,827 km?, the DRBIEh&ssecond largest in Europe. Some of its basic

characteristics are given in the following Table 1.

Table 1: Basic characteristics of the Danube River Basin District.

DRBD arei 807,827 kr

DRB arei 801,463 km

Danube countries with catchmentf EU Member State¢ (8): Austria, Bulgaria, Czec
areas >2,000 km Republic, Germany, Hungary, Slovak Republic,

Slovenia, Romania.

EU Accession Country(1): Croatia

Non EU Member States(5): Bosnia & Herzegovina,
Moldova, Montenearo, Serbia and Ukre.

Danube countries with catchmenf EU Member States(2): Italy, Polan..

areas <2,000 ki Non EU Member States(3): Albania, FYR Macedonia,
Switzerlant.

Inhabitant appiox. 80,5 million

Lengthof Danube Rive 2,857 kn

Average discharge approx. 6,500 rits (at the Danube mouth)

Key tributaries with catchment argLech, Naab, Isar, Inn, Traun, Enns, March/Moravaatka,

>4,000 knm Thaya/Dyje, Raab/Raba, Vah, Hron, Ipel/lpoly, Sio,

Drau/Drava, Tysa/Tisza/Tisa, Sava, Timis/TamiS,ikéel
Morava, Timok, Jiu, Iskar, Olt, Yantra, Arges, laliva, Siret,
Prut.

Important lakes >100 kin Neusiedler See/Ferto-t6, Lake Balaton, Ozero lglRagim-
Sinoe Lake System (Lacul Razim and Lacul Sjnaleich is alsc
a transitional water body)

Important groundwater bodies |11 transboundary groundwater bodies of k-wide
importance are identified in the DRBD.

Important water uses and servicdWater abstraion (industry, irrigation, househo
supply), drinking water supply, wastewater disclearg
(municipalities, industry), hydropower generation,
navigation, dredging and gravel exploitation,
recreation, various ecosystem services.

The DRBD is not only characterised by its size lEmge number of countries but also by its diverse
landscapes and the major socio-economic differethagexist between the upstream and downstream
countries.
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The DRBM Plan is based on three levels of coordinat

= Part A: the international, basin-wide level - theoRlevel;

= Part B: the national level (managed through comietathoritie§) and/or the internationally
coordinated sub-basin level for selected sub-kBgdiisza, Sava, Prut and Danube Delta);

= Part C: the sub-unit level, defined as managemeits in the national territory.

The information increases in detail from Part Afrts B and C (see Figure 1).

Part A
Roof Level

Part B
Sub-Basin/
national Level

Part C
Sub-Unit Level

Figure 1: Overall structure of the DRBM Plan showing the increase of details from Part A to
Parts B and C.

The investigations, analysis and findings of this DRBM Plan for the basin-wide scale (Roof level) focus on
(see Map 1):

* rivers with catchment areas >4,000 kmz; 7

e lakes >100 km2;

e transitional and coastal waters;

e transboundary groundwater bodies of basin-wide importance.

Waters with smaller catchment and surface areas are part of the national RBM Plans.

The content of the DRBM Plan at the Roof level timrsgly based on findings and actions at the
national/sub-basin level. The national RBM Pland Bnogramme of Measures can be downloaded
from the respective websites indicated in AnnexSa. far, the Danube countries have agreed to
develop sub-basin management plans for the Danglia,Dhe Tisza, the Sava and the Prut Basin,
which are to be elaborated in a higher resoluti@mtthat used at the Roof level. The Tisza RBM Plan
is currently being elaborated by the Tisza coust(ldA, SK, HU, RO and RS) under coordination
with the activities in the ICPDR and will be fingdid in 2010. The International Sava River Basin
Commission has finalised a Sava River Basin Analys2009. RBM activities are currently initiated
for the Danube Delta, whereas for the Prut RivesiBactivities still need to be developed.

In addition to the DRPC, many bilateral/multilateagreements between individual countries are in
place and enable transboundary cooperation belewRibof level. At the Roof level, the ICPDR
serves as the facilitating and coordinating platfdretween the different DRPC Contracting Parties.
Where the boundaries of the DRBD extend beyondcéim®nal borders of the countries cooperating
under the DRPC (e.g. into Italy or Poland) it ie tiesponsibility of the respective DRPC Contracting
Parties to find an appropriate form of coordinatiath the relevant neighbours.

1.3. The Danube Basin Analysis 2004 — analytic basis for the DRBM Plan

The Danube Basin Analysis 2004 (DBA) reported #guirements under WFD Article 5 (Annexes I
and Ill) and Article 6 (Annex 1IV) and was submittedthe European Commission in March 2005. The
DRBM Plan fills the gaps and updates the findingthe DBA 2004.

Main tasks, conclusions and updates of the Danube Basin Analysis

The DBA included the first characterisation of sied waters and groundwater of the DRBD; an
inventory of protected areas; an economic anabsisinformation on public participation as well as
key conclusions and an outlook. As a first stephaf DBA, surface watersof the DRBD were

® A list of competent authorities can be found imar 1.
" The scale for measures related to point sourdetfml is smaller and therefore more detailed.
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generally characterised by ecoregions (see Mapa2)ver typology and by defining reference
conditions for the EU WFD biological quality elemer{WFD Annex V). The typology for surface
waters (rivers, transitional waters, lakes and @basaters) has been updated for this DRBM Plan.
160 river types have been identified for the eniRB and 10 types for the Danube River. Details on
the revised typology of DRB surface waters fornt pdiAnnex 2.
Further, the DBA water body delineation, which igseéd on the respective EC WFD Common
Implementation Strategy Guidance, has been revi&der bodies are the basic management units
according to the WFD. Therefore, all WFD assesssnant activities (i.e. water status, final heavily
modified water body designation, measures to imprstatus etc.) are linked to the unit of water
bodies. Surface water bodies are discrete andfisigmi elements of surface water (WFD Art. 2 (10)).
All Danube countries — except MD and ME - have perfed water body delineations for surface
waters (see Map 3) and groundwater (see Map 4.JhHeoDRBD rivers with catchment areas >4,000
km?, 681 river water bodies (25,117 rkm) have beeindated in the DRBD. The Danube River itself
is characterised by 45 water bodies. Further, s&alas water bodies - one being transitional — have
been delineated. The two UA lake water bodies Yaglaod Kurgului result together in a lake system
with a surface area larger 100 knOverall 7 transitional and 5 coastal water bodiase been
identified. For each Danube country, Table 2 presidn overview of river water body (WB) totals;
their relation to the overall DRBD WB total; theiverage length and the length of the national river
network.
Table 2:  Share of DRBD per country; percentage of state within the DRBD; DRBD population; water
body delineation for all DRBD rivers with catchment areas >4000 km? and the Danube River.

Country Share | Percentage | Population | Length of | Number of water Share | Average national
of of state in DRBD national bodies (WB) of all WB length
DRBD within the (in millions) | DRB river DRBD (rkm)
(%) DRBD (%) network WBs (%)
All Danube All Danube
DE 7.0 16.0 9.7 1,503 538 15 71| 284 37.7
AT 10.0 96.1 7.9 2,392 190 13 256 | 126 27.0
CcZ 2.7 27.3 2.8 598 32 0 43| 187 -
SK 5.8 96.0 5.2 1,811 45 4 6.1 | 40.2 434
HU 115 100.0 10.2 3,189 57 4 7.7 | 559 128.1
Sl 2.0 81.1 1.8 834 25 0 34 | 334 -
HR 4.3 61,9 3.1 1,470 33 2 44| 446 70.3
BA 4.7 74.9 29 1,602 35 0 47| 458 -
ME 0.9 55.0 0.2 no information
RS 101 92.8 7.5 3,217 6310 10 85| 52.0 77.0
RO 29.6 100.0 216 9,474 182" 7 245 | 521 370.8
BG 5.8 42.6 34 1,291 15 1 20| 861 471.6
MD 1.5 36.2 1.1 837 no information
UA 45 6.0 2.6 1,056 13 1 1.7 | 813 245.2
Total 100" 80.5 | 25117 68115 45" 100 | 384 85.8
Danube River WB number Total length
45 2,85715

8 This value includes 2 artificial canal water bad{#lain-Danube Canal).

® This value does not include the population of Kasowu territory defined by the United Nations resolntio
1244 (1999) as an autonomous province of the RepabSerbia administered by the UN.

° This value includes 11 artificial canal water lEd{Danube-Tisa-Danube Canal System).

M This value includes 2 artificial canal water bad{®anube-Black Sea Canal).

2 This value includes the area of CH, IT, PL, AL aviK.

13 This value includes the DRBD population share df T, PL, AL and MK.

!4 This value does exclude doublecounts regardingtepshared river stretches and is therefore restim of
individual river network lengths respectively numioé water bodies per country in the table.

!5 This value does not include the length of theti€laind St. Gheorge Danube Delta branches.
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The overall aim of the DBA’s pressure/impact anialygas the identification/estimation of surface
water bodiesat risk possibly at riskor not at riskof failing the WFD environmental objectives in
2015. Water bodies have been classifpedsibly at riskin the case of insufficient information or
knowledge. During the pressure/impact analysis hef DBA, the results from WFD compliant
monitoring networks and WFD compliant classificatisystems were not available. Therefore, the
approach followed an interim procedure of risk restion using pressure and impact
criteria/thresholds for all anthropogenic pressures

The 2004 analysis focused on anthropogenic presswggulting from point and diffuse source
pollution as well as from hydromorphological altéwas. Other pressures/impacts were not identified
in detail on the basin wide level but may be imantton the more detailed national level.

Regarding the entire DRBD and its surface wateridsmdhe analysis showed an increase of water
bodiesat risk from upstream to downstream countries due to teespreorganic emissionsFigure 2
illustrates this for the Danube River. The majousm was insufficient wastewater treatment —
wastewater treatment either missing or inadequatethe middle and lower DRB. The countries
within the upper basin have already undertakenifgignt measures related to wastewater treatment
during recent decades and have therefore succdadestiucing negative impacts due to organic
pollution on surface water status. Measures torigemented by 2015 for the entire DRBD to reduce
organic pollution are outlined in Chapter 7.

Regarding the pressuneitrient emissionsthe DBA showed a similar picture as for orgaredyion

i.e. the number of water bodiesrisk, affected by significant pressures and eutroplocatincreased
from upstream to downstream countries for the DanBiver (see Figure 2). The DBA presented
modelling results for nutrient emissions in the DREng the model MONERIS (Modelling Nutrient
Emissions into River Systeffs Overall, nutrient loads in the DRB have sigrifitly decreased over
the past 20 years, although they are still welvalibe levels of the 1960s.

The pressures resulting frohmzardous substance emissiomdso predominantly impacted water
bodies within the middle and lower Danube Rivee(Begure 2). Pollution from hazardous substances
was analysed as significant although the full eixtenild not be evaluated.

Hydromorphological pressuré$were identified as impacting the majority of wabedies within the
entire DRB. Water bodies within the upper, middhe dower basin were dominantlgt risk or
possibly at riskbecause of these pressures. The most importasgipes were related to hydropower
generation, flood protection and navigation. A®asequence, the number of water bodies identified
provisionally aheavily modifiedvas very high throughout the entire basin.

Figure 2 illustrates the results of the DBA accogdio the categorised pressures for the entiretleng
of the Danube River itself. 58% of the Danube Rilsrgth was categoriseat risk due to organic
pollution, 65% due to nutrient pollution and 74%edio hazardous substances. 93% of the Danube
River wasat risk or possibly at riskof failing the WFD environmental objectives becausf
hydromorphological alterations. In conclusion, Egarts of the Danube River are subject to multiple
pressures. For the entire DRBD, the distributioprelssures is similar.

6 Modelling Nutrient Emissions into River SystemgHBendt (2000).

" Hydromorphological pressures are human alteratiorihie natural form, shape or pattern of surfacters
such as modification of bank structures, sedimabitht composition, flow regime and slope and river
continuity. The consequence of these pressuresnospact aquatic ecological flora and fauna and canch
significantly impact the water status.
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pressures / SK/
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Figure 2: Results of the risk analysis for the entire Danube River length (DBA, 2004)."8 (*: sK territory).

Four of the 11 important transboundampundwater bodiesof the DRBD have been identifigubt

at risk concerning chemical status. The remaining 7 graaer bodies werpossibly at riskRelated

to groundwater quantity, it has been concluded 6hat the transboundary groundwater bodies were
not at riskand fivepossibly at risk.

The DBA enabled the identification of four Significant Water Management Issues (SWMI)'®that can directly
or indirectly affect the status of both surface water and transboundary groundwater?:

e Pollution by organic substances

e Pollution by nutrients

e Pollution by hazardous substances
e Hydromorphological alterations

1.4. Role of the Significant Water Management Issues

The DRBM Plan and the JPM clearly focus on thesévA\In addition, the important transboundary
groundwater bodies are dealt with as a separate lteparticular, the identified significant presss,
status information and the JPM refer individualty ¢éach SWMI and groundwater. However,
investigations have also been and will be undenrtatke identify other relevant issues and their
significance on the basin-wide scale. These incleldvate change, flood/drought events, sediment
transport and invasive species.

For each SWMI and groundwater, visions and opemationanagement objectives have been
developed to guide the Danube countries and theNMDREan (see Chapter 7). The visions are based
on shared values and describe the principle obgstior the DRBD with a long-term perspective.
The respective management objectives describet¢ips sowards the environmental objectives in the
DRBD in an explicit way - they are less detailedrthat the national water body level and more
detailed than expressed in the DRPC and Danubeaficit’.

Overall, the visions and management objectivegecethe joint approach among all Danube countries
and support the achievement of the WFD objectives ivery large, uniqgue and heterogeneous
European river basin.

18 This figure is based on findings of the DBA 20@#l anay include differences to final findings at tisional
level and/or to this DRBM Plan.

91CPDR document IC 132 (2007): Significant Watermdgement Issues in the Danube River Basin District.
% Groundwater quality and quantity of important silaoundary groundwater bodies.
2L |ICPDR document IC 089 (2004): The Danube BasirverR in the Heart of Europe (Danube Declaration).
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1.5. Structure and logic of the DRBM Plan

The nine chapters of this management plan follow lttgic and requirements of the EU WFD.
Further, their structure is determined through $WéMls of the DRB. Chapter 2 and Chapter 7 are
specifically dedicated to the SWMIs and their asaly While Chapter 2 describes existing pressures
for each SWMI, important transboundary groundwabedies and other issues (i.e. sediment
quality/quantity, invasive species), Chapter 7 oesls with respective measures to be implemented
on the basin-wide scale for each SWMI. The lattexpter also includes key conclusions regarding the
Joint Programme of Measures, which are importanfuture river basin management in the DRB.
The monitoring networks of the DRB are describe€apter 4, which also includes the outcomes of
the basin-wide water status assessment and thedtsgnation of Heavily Modified Water Bodies
and Artificial Water Bodies. The exemptions outtine Chapter 5 and applied according to WFD
Articles 4(4), 4(5) and 4(7) add up to the monitgrassessment results. In combination these clsapter
clearly indicate actions needed to be taken to awpmwater status in the DRB. Further, the DRBM
Plan includes and inventory of protected areas fj&na3 and Annex 10), an economic analysis of
water uses (Chapter 6) as it reflects on flood nsknagement and climate changes in the DRB
(Chapter 8) as well as on public information/cotesitn (Chapter 9).

The DRBM Plan illustrates the findings in 29 thelmanhaps and detailed information is part of
21 Annexes.

2. Significant pressures identified in the Danube River
Basin District

As outlined in the previous chapter, the DanubeirBasalysis 2004 (WFD Article 5) enabled the
identification of Significant Water Management Issun the DRBD. This chapter addresses each of
the SWMIs concerning surface waters, addressesigvaater issues and includes revised information
since the DBA. The current overview outlines exigtpressures in the DRBD. The Joint Programme
of Measures responds to all these pressures im twdechieve the environmental objectives on the
basin-wide scale.

When addressing pressures on the DRB at the badmseale, it is clear that cumulative effects may
occur (this is one reason why the basin-wide petsgeis needed). Effects can occur both in a
downstream direction (e.g. pollutant concentrafiaargd/or a downstream to upstream direction (e.g.
river continuity). Addressing these issues effadtivrequires a basin-wide perspective and
cooperation between countries, and is addressinisiDRBM Plan.

Further, the country specific emissions regardirgapic, nutrient and hazardous substance pollution
presented in this chapter should in general be seeglation to the respective countries sharehef t
DRBD.

2.1. Surface waters: rivers

2.1.1. Organic pollution

Organic pollution is mainly caused by the emissabmpartially treated or untreated wastewater from
agglomeratiorf$, industry and agriculture. Many agglomerationshi@ DRB have no, or insufficient,
wastewater treatment and are therefore key comtributo organic pollution. Direct, as well as
indirect, discharges of industrial wastewatersadse important. Very often industrial wastewataes a

2 Emissions from agglomerations: all releases o$uizes originating from the agglomeration reactfieg
environment (soil, water, air).
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insufficiently treated or are not treated at alfdoe being discharged into surface waters (direct
emission) or public sewer systems (indirect emigsio

Organic pollution can cause significant changeshia oxygen balance of surface waters. As a
consequence it can impact upon the compositiomqohtic species/populations and therefore water
status. Organic emissions and their impact can é&sored and expressed with parameters like COD
(chemical oxygen demand), B@[biological oxygen demand) and TOC (total orgar@coon).

Analysis of pressures causing organic, nutrient and hazardous pollution

For the DBA, the significance of pressures — in the sense of being of basin-wide importance — was identified and
characterised using specific criteria based on the size of the pressure and/or the performance of treatment
applied. Unfortunately there were limitations in this approach, especially with respect to data completeness, and
so modification of the methodology was required.

To that extent, data collections are primarily based on existing binding EU reporting processes or on existing
international conventions. For urban wastewater discharges, the evaluation is based on the methodology of the
EU Urban Waste Water Treatment Directive (UWWTD) and uses the data model and information that are also
reported to the European Commission. The UWWTD covers all agglomerations with 22,000 PE2- The UWWTD
concept is centered around the term “agglomeration” which means “an area where the population and/or
economic activities are sufficiently concentrated for urban wastewater to be collected and conducted to an urban
wastewater treatment plant or to a final discharge point”.

For industrial emissions, the data and methodology of the “European Pollutant Emission Register’ (EPER) was
used. In future, the “Pollutant Release and Transfer Register” (PRTR), which supersedes the EPER, and which is
currently being implemented in all ICPDR countries, will be used.

Data from Non EU Member States were collected in the same structure so that a basin-wide assessment is
possible.

The new data collections and evaluations give a more complete picture on pollutant sources and emissions. The
direct comparison with the data of the DBA is not possible.

2.1.1.1. Organic pollution from urban wastewater

In order to address organic pollution pressureshen DRB, collection and assessment of data on
urban, industrial and agricultural wastewater Hasen increasingly improved in the framework of the
ICPDR. Significant effort has gone into creatingaamplete, flexible and pragmatic reporting system
that makes the best use of mandatory EU reporéggirements, while keeping the workload for the
Contracting Parties as low as possible. Furthepeetive data have been collected from the Non EU
Member States. Details on the methodology and atstassment can be found in Annex 3.

A total of 6,224 agglomerations2,000 PE are located in the DRBD. Out of those,6%,9
agglomerations (21 million PE) are in the clas€0@,8.0,000 PE and 1,255 agglomerations can be
classified with a PE >10,000 (73.6 million PE) e 9dap 18 (Reference Situation UWWT). These
figures clearly demonstrate the importance of agking the organic pollution from this relatively
small number of large communities (>10,000 PE) chtdontain the majority of the population.

There is still a high number of agglomeratior3000 PE that are neither connected to a sewage
collecting system nor to a wastewater treatmenitpla total, wastewaters are not collected atrall

% PE (Population Equivalent) describes the averageaited biological load generated by one persordpgr
and equals 60g of BOA.
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more than 2,900 agglomerations (12.6% of the tgeaderated load). Approximately 1,000 further
agglomerations have collection systems that requioge stringent treatment. The construction of
sewerage collecting systems for agglomeratiegh900 PE will reduce the pollutants emitted dingctl
and infiltrated to the ground; but at the same tiimis could also lead to a significant increase in
organic pollutants if proper treatment is not aggplbefore being discharged to surface waters.

Figure 3 provides an overview of existing wastewateatment plants, existing treatment levels and
degree of connection to wastewater treatment thvouigthe entire DRB per country.

Wastewater treatment of the generated load (PE) from agglomerations
22,000 PE for reference year 2005/ 2006

B Collected and tertiary treatment: N-
and P-removal

12.5 mio. PE
18.2 mio. PE
2.7 mio. PE
4.9 mio. PE
11.9 mio. PE
1.4 mio. PE
3.3 mio. PE
2.0 mio. PE
5.1 mio. PE
26.4 mio. PE
4.6 mio. PE
0.7 mio. PE
1.1 mio. PE
94.7 mio. PE

100 M Collected and tertiary treatment: P-
removal
Collected and tertiary treatment: N-
removal

Collected, secondary treatment +
other more stringent treatment than
N- and/ or P-removal

Collected and secondary treatment

Percentage of generated load in PE
w
o

40
Collected and primary treatment

30

20 H Collectedand no treatment

10

0 M Collected inIAS, treatment not
reported
R H not collected and no treatmentin
& UWWTP

Figure 3: Existing wastewater treatment plants; existing treatment levels and degree of connection to

wastewater treatment for the entire DRB by country.2425
(IAS: Individual and appropriate systems e.g. cesspools, septic tanks, domestic wastewater treatment plants).

The updated assessment of this Plan shows thatCth® & BODs emission from large
agglomerations (>10,000 PE) in the DRB are respelgti922 kt/a and 412 kt/a. Further, the
assessments have been improved by calculating iemsssom agglomerations2,000 PE. The total
emission contribution from these sources is 1,51d for COD and 737 kt/a for BQsee Table 3).

Table 3: COD and BODs emissions from agglomerations 22,000 PE for each Danube country and the
entire DRBD emitted through all pathways (reference year 2005/2006).

DE AT | cz| sk |HU| sl | HR | BA | RS | RO | BG | MD | UA | Total
E‘T,f)s'mcon 317| 305| 170| 740 876| 263| 1446| 875| 1913| 7274 | 623| 220| 88| 1,51
5(':‘,5”"53005 59| 62| 74| 346| 458| 127| 680| 478| 954 3666| 31| 15| 47| 737

%4 For some countries a collection rate of less 0% does not indicate that the remaining percerniggot
treated at all.

% Discrepancies in the pressure analysis resultsdeet national level and DRB level can be attributethe
differences in the level of aggregation betweeionat and basin wide level, to different referegears (the
DRBM Plan considered 2005/2006), and/or to differeathodologies used at national levels (i.e. daffidiation
between emissions to water bodies and emissionsai).

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



10 Danube River Basin Management Plan

2.1.1.2. Organic pollution from industry

Over the past twenty years the closure of manyihepwlluting industrial activities in the middlend
lower Danube countries has contributed to a deeréasorganic pollution. A large portion of
industrial wastewaters is still being dischargethaiit any, or with insufficient, pre-treatment irtee
public sewerage network. The pressure analysis shbat emissions from industry are still lower
than those from agglomerations but nonethelessritzpio

A preliminary analysis on industrial and food inttigd sources of organic pollution identifies aatot
number of 173 facilities emitting directly into tlERBD and 189 facilities with indirect emissions to
water through urban sewéfsDetailed information on the data collection forpast of Annex 5.

The degree of industrial development and amourgodifition caused by the industrial sector varies
among the countries. In general, almost all indaistsectors are producing organic pollution.
However, the pulp and paper industry is the largesitter, with significant emission contributions
from the chemical, textile and various branchetheffood industry. Figure 4 provides an overview of
those key industries emitting directly into the gratof the DRB and indicates respective generated
load for EU Member States. The Total Organic Carbb@C) emissions by the EU MS for the
reference year 2004/2005 show a difeirtdustrial TOC load o#t1,342t/a. The TOC emissions of
Non EU MS in t/a are currently unknown.
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Figure 4: Direct emissions of TOC per relevant types of industries in EU MS (2004).28

2.1.1.3. Organic pollution from agriculture

Animal breeding and manure disposal are key adtirall point sources of organic pollution. Related
EPER data were collected on facilities for animaeding for EU MS. However, data gaps still exist
regarding the Non EU MS and need to be closedenfuture in order to perform a comprehensive

% The analysis is incomplete due to the ongoing PRfdRcol implementation.

*" The EPER data also provided information on “incliremissions” i.e. industrial emissions into pulsiéwerage
systems and subsequent urban wastewater treafrepending on the technical performance of the syuesst
treatment, the actual emissions into the environraensignificantly smaller (often <10%). The doanin
activities for indirect emissions of TOC to watee &Pulp from timber or other fibrous materials graper or
board” and “Slaughterhouses, plants for the pradocif milk, other animal raw materials or vegetatdw
materials”. The reference year for Romania is 2005.

8 BG, CZ: Data not reported for EPER 2004, therefardlustration included in Figure 4. RO: datarfr@005.
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and more detailed analysis. The contribution ofaarg pollution from agricultural sources is well
below the historical estimates of approximately 3@¥ the overall total emissions. Among
agricultural point sources of pollution, the pigdapoultry farms are clearly the most relevant point
sources of organic pollution. Although many of theacilities have in recent years reduced the
numbers of animals they maintain or made otheravgments, this remains a pressure.

2.1.2 Nutrient pollution

Nutrient pollution — particularly by Nitrogen (Nnd Phosphorus (P) - can cause eutrophicZtion
surface waters. Further, their emission and diggharto coastal areas and the marine environment
can significantly impact upon the status of thosesgstems. Nutrient pollution is a priority chaljen
interlinking the freshwater with the marine envinzent.

N and P emissions cause eutrophication in many DRREface waters and contribute to
eutrophication in the Black Sea North Western shedf the period 1988-2005, the Danube, as one of
the major rivers discharging into the Black Seas watimated to introduce on average about 35,000
tonnes of P and 400,000 tonnes of inorganic NtimoBlack Sea each year.

The present level of the total nutrient load in Benube River system is considerable higher than in
the 1960s, but lower than in the late 1980s.. Téerehse from the 1990s to the present situation is
due to the political as well as economic changethénmiddle and lower DRB resulting in (i) the
closure of nutrient discharging industries, (ii)significant decrease of the application of mineral
fertilisers and (iii) the closure of large animakrhs (agricultural point sources). Furthermore, the
application of economic mechanisms in water manageénie.g. thepolluter pays principlealso
applied in the middle and downstream DRB countré®) the improvement of wastewater treatment
(especially in upstream countries) contributechts tlecrease.
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Figure 5: Long-term discharges of dissolved inorganic nitrogen (DIN) and total phosphorus (TP)
(1955-2005).
The present level of the total Phosphorus loadwmatld be discharged to the Black Sea (including
the P storage that occurs today in the Iron Gapimdment$) would be about 20% higher than in
the early 1960s (based on modelling results frolUWzs and MONERIS). The Iron Gate Dams
(which were built between 1970 and 1986) are aifsogimt factor in reducing the amount of
Phosphorous from countries upstream the damseiD#mube River that eventually reaches the Black
Sea. The reason for this is that large amountsdintent - containing P attached to the sediment
particles - settle out in the reservoir behind daens. Although this P is at present stored in toe |

% Definition of eutrophication The enrichment of water by nutrients, especiallpnpounds of nitrogen and/or
phosphorus, causing an accelerated growth of agaehigher forms of plant life to produce an unddse
disturbance to the balance of organisms presethieinvater and to the quality of the water concefigcective
91/271/EEC].

% The Iron Gate influences the retention of phospéeia the sedimentation process and has beenitaten
account within the MONERIS calculations.
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Gates reservoir it may in future be a significasirse of pollution in the case of flood events dagis
chemical P release. This P release and eventuallisadion could be a pressure factor for the
downstream countries but also for the impoundmecti@n upstream of the Iron Gate Dams.

The recent investigations also show that the eamdbgsituation in the North Western Black Sea
coastal area has improved significantly since drdyanineties due to the lower discharges of N Bnd
to the Black Sea. However, economic recovery in filtere, which would potentially result in
increasing nutrient loads to the Black Sea (ingusagriculture and increased connection to
sewerage), would put the achievement of environatestijectives at risk if not combined with a set
of effective measures, especially as required bydgjislation.

Interlinkage between organic and nutrient pollution

Nutrient pollution is — as with organic pollution #ainly caused by emissions from the
agglomeration, industrial and agricultural sec{see Annex 4). Furthermore, for agglomerations, the
P emissions via household detergents play a sigmifirole. Regarding nutrient emissions, respective
pressures on water bodies can result from (i) psdntrces (in particular untreated/partially treated
wastewaters), and/or (ii) diffuse sources (esplycedriculture). The pressure assessment related to
nutrient pollution took the synergies between orgamd nutrient pollution fully into account. The
same basic assumptions and facts regarding wastetw@atment for urban and industrial emissions
for organic pollutions are also valid for nutriefigge Chapter 2.1.1.1). The findings of point seurc
analysis have been combined with those relatedffiasd sources. The MONERIS model integrates
these components and reflects the overall nutiignit in the DRB in total and per Danube couritry.

2.1.2.1. Nutrient point source pollution

Nutrient pollution from urban wastewater

Nutrient pollution from point sources is mainly sad by emissions from insufficiently or untreated
wastewater into surface waters (from agglomeratidndustry and agriculture). It should be
mentioned that the operation of secondary andatgrtreatment levels at wastewater treatment plants
(WWTPSs) is of particular importance for the resperelimination/reduction of nitrates/phosphates.
An overview of treatment levels is provided in Ctea2.1.1.1 (Figure 3).

Nutrient emissions and the eventual impact frormpsources can be measured and expressed with
parameters such as inorganic nitrogen, Total remofN.), ammonia (NH), nitrate (NQ), nitrite
(NO,) or total phosphorus (f and phosphates (RO

Organic point source pollution from agglomeratiassoutlined in Chapter 2.1.1.1 and is also
illustrated for nutrients in Map 18. Table 4 shoWg; and R generated load emitted from
agglomerations>2,000 PE for each Danube country and the DRB tgéslerated load emissions
(point and diffuse) for reference year 2005/2006).

Table 4: Nt and Pyt emissions from agglomerations 22,000 PE for each Danube country and the entire
DRBD emitted through all pathways (reference year 2005/2006).

DE AT cz SK HU Sl HR BA RS RO BG MD UA | Total

Emissions Ntot

(kt/a) 12.3 9.5 2.8 114 14.7 32 10.9 73 160 | 693 6.5 1.9 21| 168.0

Emissions P tot

10| o8| 04| 17| 28| or| 28| 16| 29| 115 13| 04| 07| 286
(ktla)

¥ The MONERIS Model integrates the findings of paintirce analysis with those related to diffuse sesiemd
reflects the overall nutrient input in the DRB otal and per Danube country. Sl is using a mettasth on the
OECD methodEnvironmental indicators for agriculture. MethodsdaResults (2006)
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Industry

Many industrial facilities are significant souraasnutrient pollution. The chemical sector is thestn
important contributor. Figure 6 and Figure 7 sharveat emissions of \ and Ry for EU MS for the
different types of industries in 2004. The,Mnd B, emissions in t/a for Non EU MS are currently
unknown.
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Figure 6: Industrial direct emissions of nitrogen per relevant types of industries and EU MS (2004; RO:
2005).
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Figure 7: Industrial direct emissions of phosphorus per relevant types of industries and EU MS (2004;
RO: 2005).32

Nutrient point source pollution from agriculture

For agricultural point source pollution, data géghst mainly exist for Non EU MS as EPER data are
available for EU MS) need to be closed in the fatir order to perform a comprehensive and more
detailed analysis. However, agricultural emissifvom diffuse sources are of even greater importance
and are analysed by MONERIS (see below).

32BG, CZ: Data not reported for EPER 2004, therefardlustration is included in Figure 7.
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2.1.2.2. Nutrient diffuse source pollution

Diffuse source pollution is caused by widespreatidies such as agriculture and other sources (see
Figure 8). The levels of diffuse pollution are woly dependent on anthropogenic factors such ak lan
use, and land use intensity, but also on naturgbfa such as climate, flow conditions and soll
properties. These factors influence pathways ttes@nificantly different. For N, the major pathwa

of diffuse pollution is groundwater while for Fisterosion.

MONERIS - a model for point source and diffuse source emissions calculations

The emission of substances from diffuse sourcesatare easily measured. The emissions estimation
of diffuse source pollution for large river catchme such as the Danube is only possible by
mathematical modelling. In the framework of the DBAd DRBM Plan, nutrient emissions into the
river system through individual pathways were chtad/estimated using MONERIS (MOdelling
Nutrient Emissions in Rlver Systems) motfeMONERIS considers point source emissions and
combines them with emissions resulting from différeliffuse source pathwaysee Figure 8)
Furthermore, MONERIS integrates various statistinedrmation for different administrative levels,
land use, hydrological, soil and hydrogeologicahdand works for Geographical Information System
(GIS) illustration.

MONERIS | A’tmnsnhm@ deposition

Surface runoff

Runoff surface Surface runoff
area (km?) (mm/a)

\P. N coniantrationi

P, N input

Tile drainage

N-surplus  Field capacity = Leakage

Tile drained = PN Precipitation Retention
area concentration drain flow in river

P, N input

Schernewski (2007)

Figure 8: Schematic picture of main processes in relation to sources and pathways of nutrient inputs,
including retention, into surface waters (MONERIS model).

33 Behrendt et al. (2007): The Model System MONERIGO7) — User Manual; Leibniz Institute for Freshavat
Ecology and Inland Fisheries in the Forschungsvati®erlin e.V., Miggelseedamm 310, D-12587 Berlin,
Germany.
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Figure 9 shows the MONERIS results decribing thiatgether 686 kt of N and 58 kt of P in total are
annually emitted into the DRB. The background ctiads presented in MONERIS (7% for N; 9%
for P) represent the pre-industrial situation witry limited airborne emissions of reactive N and
erosion of soils not yet saturated with P. Consetiyethese values are small in comparison with the
current DRB emissions. The main contributors fothb and P emission are agglomerations not
served by sewerage collection and wastewater tegdgtriror N pollution, the input from agriculture
(fertilisers, manure, NQand NH) is the most important (totalling 43% of total ssibns). For P,
emissions from agriculture (area under cultivatiemsion, intensity of production, specific cropsla
livestock densities) are the second largest soafts input from urban settlements. The share of
agricultural emissions differs significantly betwesountries (for details see Chapter 7).

Nitrogen: 686000 t/a Phosphorus: 58400 t/a
NOx other area other sources
NHy other area total
NOx agric. area .
agricultur total
NHy agric. area
Manure & Fertilizer Urban
Urban settlements settlements
Background Background
0 50000 100000 150000 200000 ! » » ” ” ” ” ” »
0 5000 10000 15000 20000 25000 30000 35000 40000
tlyear tlyear

Figure 9: Sources of nitrogen and phosphorus emissions (EU MS and Non EU MS) in the DRBD as of
2005 (MONERIS results).

Phosphate input via detergents

The emission of phosphates via household detergemsignificant in the DRB and it is included in
the agglomerations contribution to total emissidnscase of no wastewater treatment or treatment
without a tertiary treatment the respective P lofidd a direct way into the aquatic environment.
Currently, only some countries in the DRB haveddtrced a phosphate ban for laundry detergents,
although others intend to follow. P emissions duéatindry and dishwasher detergents in the DRB
are estimated at 9,190 t/a. This is 15,7% of tked & emissions.

Nutrient input via mineral fertilisers and livestock manure

The use of mineral fertilisers significantly cobuites to nutrient pollution in the DRB and it is
included in the agglomerations contribution to tetaissions. The two most important plant nutrients
applied as mineral fertilisers are N and P.

The use of fertilisers dropped significantly aftiee economic collapse in the early 1990s in alraist
Danube countries. This led to a significant reductin agricultural productivity in the region,
including a decline in the use of mineral fertitiseData available from the FAOSTAT databise
(2004) shows that the use of N fertilisers (kg NAmafarmers in the middle and lower DRB countries
is far below the EU average and that of upstreamuba countries. In addition, the density of
livestock per hectare on farms in lower Danube tes is below the Danube average. It can be
expected that the number of livestock will increas@&ue course leading to an increase in nutrient
emission¥ if it is not done in a sustainable way.

34 FAOSTAT database: Data from the FAOSTAT datab#&s$keoUN Food and Agriculture Organisation
Pesticide Consumption in CEE countries and the EU15
% Detailed information can be taken from the ICPD&tfhical Report on MONERIS published end 2009.
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The dynamic situation related to agriculture angpeetive re-thinking in the region could in future
significantly affect the extent of nutrient pressiom agriculture on water resources.

Summarising the situation regarding nutrient inpfitsm the agricultural sector, emissions from
diffuse sources (such as those from mineral andricdertilisers and manure) are significant.

Nutrient input via atmospheric deposition

In the DRB, the share of nutrient pollution frommaspheric deposition is also significant. It is

diverse in different regions of the DRB and stemglp from sources outside the DRB. The share for
N is significant (39%) but less so for P (13%). @idoutions to atmospheric nutrient pollution stem

from human activities including transport, combaostiof oil and derivates, agriculture (livestock

farming) and industry.

2.1.3. Hazardous substances pollution
Hazardous substances pollution can seriously damzgggne ecology and consequently impact upon
water status and affect the health of the humarnulptipn. Types of hazardous substances include:
man-made chemicals, naturally occurring metals,aoill its compounds, endocrine disruptors and
pharmaceuticals.
Sources of hazardous substances are: industriaket§, storm water overflow, pesticides and other
chemicals applied in agriculture as well as disgharfrom mining operations and accidental
pollution. For some substances atmospheric depogitiay also be of significance.
Article 16 of the WFD has put in place a mechantisrough which a list of 3Briority pollutantshas
been creatél Their inclusion on the list was based on envirental quality standards and emission
control measures (established in the mid 1990s)rankled effects according to their measured or
estimated concentrations in water or sedimentanRhas list of 33 priority substances, a group df 1
priority hazardous substancéss been identified, which are to be subject ssagon or phasing out
of discharges, emissions and losses accordingiteetable that shall not exceed 20 years.
A list of substances/parameters of relevance inXR& was prepared by the ICPBRonsisting of
two separate annexes:

= Annex A: 33 priority substances, in accordance withAnnex X of the EU WFD;

= Annex B: 8 additional substances (of which four laaeardous), divided into two groups:

» B1: General Parameters (COD, NN-ammonia, Total N, Total P) ;
» B2: Danube Specific Substances (arsenic, coppar, zhromium).

Existing knowledge gaps

For the DBA, the ICPDR Emission Inventory and resfilom the JDS 1 provided the basis for the
pressure analysis regarding hazardous substantasisAstage of analysis, out of the 33 priority
substances identified, only 7 were included in th@rameters assessed in the Transnational
Monitoring Network (TNMN). Very limited basin-widenformation was available for the other 26
substances. For this DRBM Plan, the respective tH#ckata on hazardous substances continues,
although new reporting schemes, improved analytegabilities and results from the JDS 2 (that
took place in 2007 - see Chapter 4) have createte smprovement. The continued deficiency of
adequate analytical instrumentation in some dowastrcountries; the lack of legal instruments for

% According to WFD Article 2(30), priority substarsceean substances identified in accordance witiclart
16(2) and listed in Annex X. Among these substaticere argriority hazardous substanceshich are defined
as substances identified in accordance with Arid€l€8) and (6) for which measures have to be taken
accordance with Article 16(1) and (8).

3" |CPDR document: List of Priority Substances 200022 (see www.icpdr.org).

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



Danube River Basin Management Plan 17

obligatory measurements and inadequate wastewagatimtent remain major problems. In recent
years, endocrine substances and pharmaceuticadste®mn increasingly analysed in effluents from
wastewater treatment plants or water intakes. [Estigides, effluents from cleaning equipment are
usually considered of local significance. Howevéte significant uncertainty in our current
knowledge of pressures due to hazardous substaasewgll as their impact on water status, is
ongoing and needs to be improved in the future.

EU regulations on hazardous substances
Marketing and use of chemicals is subject to EUewriglgulations in EU countries. These regulations
consist of:

a. Regulation of plant protection products: DireetB1/414/EEC is the key document for defining
the strict rules for authorisation of plant protect products (PPPs). The Directive requires
extensive risk assessments for effects on heallheamironment to be carried out, before a PPP
can be placed on the market and used. An amendmémese regulations is currently in the final
stage of the European legislative process.

b. Regulation of biocidal products: The Biocidalo&uct Directive (Directive 98/8/EC) aims to
harmonise the European market for biocidal prodantstheir active substances. At the same time
it aims to provide a high level of protection famhans, animals and the environment.

c. Regulation of chemicals: REACH is a new Europ€ammunity Regulation on chemicals and
their safe use (EC 1907/2006). It deals with thgisteation, evaluation, authorisation and
restriction of chemical substances. The new lawredtinto force on 1 June 2007.

Hazardous substances pollution — industrial sources

Manufacturing industries are responsible for theydaemission loads of a number of hazardous
substances. Heavy metals and organic micro-polisitam particular are of concern, in addition to
traditional pollutants. The EPER covers 26 watdlupants. Information provided by the EU MS in
EPER reporting shows an increase of the reported hMalues of arsenic, cadmium, chromium,
copper, mercury, nickel, lead and zinc in 2004 (parad with 2001 values). In 2004, the amount of
lead directly discharged was 138 t/a, and for zitid t/a. In the forthcoming PRTR, a total of 71
pollutants (including all priority and priority hamlous substances) will be covered.

Use of agricultural pesticides in the DRB

Another major source of hazardous substances ticigles used in agriculture. Information on use
within the Danube countries prepared for the BB#howed that 29 relevant active ingredients were
used in pesticide products. Of these, only threstiggdes are authorized for use in all of the DRB
countries, while 7 are not authorized in any of¢bantries, despite the fact that they have beendo

in testing of water and sediments (see also reBolts JDS 1 and 2).

Compared with Western Europe and including therepst Danube countries, the level of pesticide
use in central and lower DRB countries is stillatelely low. Data from the FAOSTAT database

show a strong decline in pesticide use in the Calihtries to approx. 40% of 1989 levels (compared
to a relatively small decrease in EU MS during $hene period - 1960-2000). There are indications,
however, of increasing use in those countries whiggeeconomic circumstances for agriculture are
improving most rapidly.

% UNDP GEF Danube Regional Project: Inventory ofiégitural Pesticide Use in the DRB Countries.
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Although pesticide use is currently relatively lawthe middle and lower DRB countries, the risks of
pesticide pollution remain present and are cleanlymportant pressure on water resources:

« Pesticides are frequently detected in surface veatdrgroundwater in the DRB and pose a serious
hazard to the environment and human health.

e 7 pesticides are not authorized in the Danube c@sntsome of them continue to be of concern
because of the existence of old stockpiles andluesiin soils and sediments.

* The uncontrolled and illegal trade of pesticidedurcts lead to the use of banned pesticides (e.qg.
DDT) by farmers.

Accidental pollution and the inventory of accident risk spots in the DRB

Within the DRB, there have been accidental spillsazardous substances that have severely affected
the aquatic environment and water quality. Accidesrte concentrated in time and space and often
have severe immediate as well as localized ecadbginsequences. Prevention is often possible and
relatively easy if precautionary measures are takae ICPDR has elaborated a basin-wide inventory
of potential accident risk spots (ARS Inventoryh éstimation of the real risk at a particular svees
prepared and a set of checklists elaborated faeption of accident risk.

In addition to accidental pollution from operatingdustrial facilities, pollution from sites
contaminated by former industrial activities or veadisposal has been identified as significans It

of specific importance for sites contaminated byandous substances to identify those substances
that can be mobilised and enter water bodies iretleat of a flood. The updated inventories should
provide a clear picture on potential risk sitesywad as possible targets for reducing and coritrgll
accidental pollutioff.

A survey in 2002 identified 261 such sites in tHRBED As a consequence, a methodology (M1) was
developed to screen their risk poterifialt was agreed by the Danube countries that sittrsa high

risk potential should be investigated further inlerto create a more concrete risk estimation and
ranking.

In total, approx. 650 risk spots have been recoeteti620 evaluated based on further investigations.
As a result, a hazardous equivalent of about 6l6omitonnes has been identified as a potential
danger in the Danube catchment area.

% For the classification of potential risk spots;aanmon procedure was elaborated considering tikinfis of
the International Commission for the Protectiontleé Elbe, the EU Seveso Il Directive and the UN/ECE
Convention on the Transboundary Effects of Indak#icidents.

“0Based on that estimation it is possible to elaleosalist of necessary immediate measures to ertthecsafety
level of a site. The selected M1 methodology fek identification considers the properties of sabses used or
stored at a site and the quantity of the given taumogs. The properties of the substances deteriméngVater
Risk Class (WRC), which — in combination with th@aunt of used/stored substances — determines therWa
Risk Index (WRI), the quantitative indicator of thigk.

“l UNDP GEF DRP: M1 & M2 Methodology on Risk Assesstrfer Contaminated Sites (2006) —
www.icpdr.org.
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2.1.4. Hydromorphological alterations

Hydromorphological alterations and their effects water status have gained vital significance in
Europe’s water management activities due to thelirements of the EU WFD (in addition to
traditional issues related to chemical pollutioagzures on water quality).

Anthropogenic pressures resulting from various byeligineering measures can significantly alter the
natural structure of surface waters. This structisreessential to provide adequate habitats and
conditions for self-sustaining aquatic populatiofifie alteration of natural hydromorphological
structures can have negative effects on aquatialptipns and therefore result in the deterioratbbn
the water status of surface waters.

Hydropower generation, navigation and flood pratectare the key water uses that cause
hydromorphological alterations. Hydromorphologiedterations can also result from anthropogenic
pressures related to urban settlements, agriculince other sources. These drivers can influence
pressures on the natural hydromorphological strastwf surface waters in an individual or
cumulative way.
Three key hydromorphological pressure componenkmsin-wide importance have been identified:

a. Interruption of river and habitat continuity;

b. Disconnection of adjacent wetlands/floodplains;

c. Hydrological alteration&’
Potential pressures that may result from futureasifucture projects are also dealt with.

This chapter reflects in part findings on hydrontaiogical alterations and their significance from
the DBA 2004, the Joint Danube Survey 2 (JDS 2)feow the most recent national data.

The DBA examined the extent of river continuityermuptions (major hydraulic structures) and the
disconnection of floodplains/wetlands for the DamuRiver and selected tributaries. Hydrological
alterations were not analysed as part of the DBAuIfe infrastructure projects were addressed with a
list of planned hydro-engineering projects that hasn updated for this Plan and supplemented with
additional information. Overall morphological aliipns are considered as an important pressure
component for surface waters. However, detailsheir tanalysis are part of the national RBM Plans
and are not yet addressed on the basin-wide doalee DBA, expert judgement served as a basis for
the analysis of hydromorphological alterations.sTénalysis approach has been further elaborated as
part of this chapter.

In cases where countries share river stretches likély that some hydromophological components

(river and habitat continuity interruption, hydrgloal alterations) include double-counts. This is

because the information has been reported sepatateghe Danube countries and is not bilaterally

harmonised. However, the discrepancy between theltseof the analysis and the factual values

without double-counts is estimated to be only betwé& and 4%. of the total. For the cases where
countries reported separately for shared rivetdiss the information needs to be harmonised in the
future.

“2 Hydrological alterations provoke changes in tharity and conditions of flow.
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Hydromorphological alterations in the Danube River — Joint Danube Survey 2

The JDS 2 in 2007 delivered results on hydromorphological alterations for the entire length of the Danube River
(from Kehlheim (rkm 2416) to the Danube Delta) for the very first time. A special method for hydromorphological
survey and assessment was developed for the JDS 2. A 5-class evaluation for three categories (1. channel; 2.
banks; 3. floodplains) formed the basis for the overall hydromorphological assessment. The 5 classes were
calculated as a mean of the three categories. The overall hydromorphological assessment of the JDS 2
concluded that more than one third (39%) of the Danube River from Kehlheim to the Black Sea can be classified
as class 2. However, 30% of the Danube River’s length is characterised as class 3, 28% as class 4 and 3% as
class 5 (Figure 10 and Figure 11).

The analysis for the upper, middle and lower Danube indicates that the upper reach in Germany and Austria is
the most affected by significant hydromorphological alterations (68 barriers — see Figure 11). There are only a
few river stretches in the upper Danube that are not impacted by impoundments and can be classed as free-
flowing stretches (e.g. natural flow velocity) e.g. Straubing-Vilshofen (DE) or Wachau (AT) and downstream of
Vienna (AT). The middle and lower courses of the Danube River still sustain significant free flowing stretches:
upstream of Novi Sad to Gabcikovo Dam (SK) and downstream of the Iron Gate Dams (RO/RS) to the Black Sea.
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Figure 10: Overall hydromorphological assessment in five classes (mean of channel, banks and
floodplain evaluations).
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Figure 11: Overall hydromorphological assessment of the Danube River in five classes as longitudinal
colour-ribbon visualisation.*

Overall, only very short stretches of the Danube can be characterised as reference condition (class 1) in
connection with the naturalness of banks and floodplains. Near-natural banks occurred along the steep slopes of
the Serbian, Bulgarian and Romanian Danube and longer stretches were observed in the lower Danube. With 2
respect to floodplains, large natural stretches occurred in the protected sites of Kopacki Rit (HR) and Gornje
Podunavlje (RS) and on the right bank of Small Braila Island (RO). Details of the hydromorphological approach
and results can be found in the final scientific report of the JDS*.

3 The approach applied by JDS2 for the assessmeiiiediydromorphological alterations does not replac
WFD compliant status assessment and thereforeDB2 Jesults do no necessarily correspond to thdtsesf
the status assessment for individual water bodeeee dy the countries at the national level accardm the
WEFD.

4 |CPDR (2008): Joint Danube Survey 2 — Final SifienReport; Eds: Liska et al; ICPDR Secretariat,
VIC/D0412, P.O. Box 500, 1400 Vienna, Austria.
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21.41. River and habitat continuity interruption as a significant pressure

The key driving forces causing eventual river aadbitat continuity interruptions in the DRBD are
mainly flood protection (45%), hydropower generat{d5%) and water supply (10%). In many cases
barriers are not linked to a single purpose dubéo multifunctional characteristics (e.g. hydromy
use and navigation; hydropower use and flood ptiotec

1,688 barriers are located in DRBD rivers with batent areas >4,000 Kr(Figure 12 and Map 5).
600 of the 1,688 continuity interruptions are damesis, 729 are ramps/sills and 359 are classed as
other types of interruptions. 756 are currentlyigated to be equipped with functional fish migratio
aids.Therefore, 932continuity interruptions (55%) remain a hindrance for fish migration as of
2009 and are currently classified as significant @ssuregsee Figure 12 and Map.5)

296 water bodies in the DRBD are significantly @dte by continuity interruptions un-passable for
fish species. This is 44% of the total number oBDRwater bodies (681).

B Danube River DRBL tributares ADRBD rivers
1,688
1,610 4
576 937
734 756
A oG
Py e Pz
Barricrs 2009 Barricrs passable River continuity
for fish interruptions 2009

Figure 12: Current situation on interruption of river and habitat continuity in the Danube River, the DRBD
tributaries and all DRBD rivers.

For the Danube River itself, 78 barriers can batified, 22 of which are passable for fish as cd20
The Austrian/German chain of barriers (75 in totdl Gabcikovo Dam (SK) and the Iron Gate Dams
1 & 2 (RO/RS) are significant river and habitat tounity interruptions for the Danube River. For
details see Chapter 7.1.4.1.2 (blue box).

21.4.2. Disconnection of adjacent wetlands/floodplains

Among many ecosystem services, wetlands/floodplaims their connection to adjacent river water
bodies play an important role in the functioningagfiatic ecosystems by providing important habitats
for fish as well as other fauna and have a postifect on their water status. According to the EU
WEFD, pressures on wetlands are to be considersijjai§icant and need to be addressed by measures
where they are impacting negatively on the watetust of adjacent water bodies. Connected
wetlands/floodplains play a significant role whémrames to retention areas during flood events and
may also have positive effects on the reductionutfients.

The DBA concluded that the main causes of wetlaedtrdction have been the expansion of
agricultural uses and river engineering works comog mainly flood control, navigation and power
generation. Drainage and irrigation are also resibts for alterations in water levels and the loks
wetlands and floodplains. Compared with thd' Tentury, less than 19% of the former floodplain
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area (7,845 km? out of a once 41,605 km?) remairthe entire DRB. Since the 1950s, engineering
works have accounted for a total of 15-20,000 kinDanube floodplains being cut off from the
rivers.

The basis of the pressure analysis for this DRBMnPlas the consideration that disconnected
wetlands/floodplains are potential pressures tatgecosystems on the basin-wide level and tleat th
highest possible area should be re-connected tadfaent rivers in the DRBD in order to support
the achievement the environmental objectives by5281d beyond. The pressure analysis therefore
focused on analysing the location and area of diseoted wetlands/floodplains (>500 ha or which
have been identified by the Danube countries oinbagle importance) with a definite potential for
reconnection by 2015 and beyond.

To date, 95 wetlands/floodplains (covering 612, 7§ with potential to be re-connected to the
Danube River and its tributaries have been idettifisee Figure 13 and Map 6). The 31,932 ha of
wetlands/floodplains reported by RS are alreadylypeonnected to the adjacent river and this wél b
further improved in the future (see Chapter 7.).4Phe location and size of the evaluated
wetlands/floodplain are illustrated in Map 6.

The indication of no reconnection potential for larts/floodplains in many Danube countries
(Figure 13) does not indicate that there is noorasion taking place. Figure 13 illustrates exaclabi

the reconnection for the basin-wide DRBD scale,n@@g many restoration activities are taking place
at the national level. Further information on thetoration of wetlands/floodplains are outlinedhe
national RBM Plans (see Annex 1 for national wekd).
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Figure 13: Current situation regarding the area (ha) and number of DRBD wetlands/floodplains (>500 ha
or which have been identified by the Danube countries of basin-wide importance) identified
as having a potential for reconnection and/or improvement of water regime by 2015 and
beyond.

(A reported 31,932 ha in Serbia are already partly reconnected and further reconnection is foreseen).
Table 5 shows the number of water bodies in the DRiB absolute numbers and percentage) that
will be affected by the potential reconnection oéthands/floodplains and/or improvement of the
water regime that may have a positive effect oir thater status. The absolute length of water odie
with restoration potential in relation to disconteet wetlands/floodplains is 2,171 km (9% of total
river network).
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Table 5: Number of river water bodies adjacent to wetlands/floodplains identified as having
reconnection potential by 2015 and beyond and relation to the overall number of water bodies
(Danube River, DRBD tributaries, all DRBD rivers).

Total number of WBs WBs Wi[t)ll tr(;e:]:tcia::lnection % witl’;);t:grc:tr;grction
Danube River 45 8 17
DRBD tributaries 636 9 1
All DRBD rivers 681 17 2

2.1.4.3. Hydrological alterations

The DBA 2004 did not provide information on hydmgical alterations due to a lack of respective
data at that time. The findings below are the faser results of a pressure analysis, based on
reference data from 2009. Additional details on rbia@hical alterations can be taken from the
respective national RBM Plans (see Annex 1 foromatli web links).

The main pressure types in the DRBD causing hydrcéd alterations are in numbers: 449
impoundments, 140 cases of water abstractions &naa8es of hydropeakifig Some of the
hydrological alterations are dedicated to purposkssed as not specified. The consequences
resulting from the above pressure types and aitesed to assess their significance are shown in
Table 6.

Table 6:  Hydrological pressure types, provoked alterations and criteria for the respective
pressure/impact analysis in the DRBD.

Hydrological pressure Provoked alteration Criteria for pressure assessment
Impoundment Alteration/reduction in Danube River:
flow velocity and flow Impoundment length during low flow
regime of the river conditions >10 km

Danube tributaries:
Impoundment length during low floyw
conditions >1 km

Water abstraction/ Alteration in quantity and | Flow below dam <50% of mean annual

residual water dynamics of discharge/flow minimum flow'® in a specific time
in the river period (comparable with Q95)

Hydropeaking Alteration of flow Water level fluctuation >1m/day or even

dynamics/discharge patternless in the case of known/observed
in river and water quantity| negative effects on biology

The pressure analysis concludes that 697 hydrabagiterations are located in the DRBD — 62 of
them in the Danube River. Details on the distriitdf hydrological alterations between the différen
pressure types (impoundments, water abstractiorhgdbpeaking) and their significance according
the ICPDR criteria (Table 6) are outlined belowed as illustrated in Map 7a, b and c.

5 Multiple hydrological pressures (impoundment, wasdbstraction, hydropeaking) can be bound to one
hydrological alteration (see also Figure 39 andl@dl8). The number of individual hydrological press can
therefore be larger than the total number of hyalyiolal alterations.

“5 A pressure provoked by these uses is considersigaificant when the remaining water flow belowe thater
abstraction (e.g. below a hydropower dam) is toallsim ensure the existence and development ofssislfaining
aquatic populations and therefore hinders the &ehient of the environmental objectives. Criteriadesessing
the significance of alterations through water axttons vary among EU countries. Respective défimst on
minimum flows should be available in the nation&NRPlans.
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Table 7 shows the number of DRBD water bodies &#tedy hydrological alterations (in absolute
numbers and percentage).

Table 7:  Number of river water bodies significantly affected by hydrological alterations in relation to
the overall number of water bodies (Danube River, DBBD tributaries, all DRBD rivers).

Total number of WBs WBs affected by Proportion of affected
hydrological alterations | WBs to total number (%)

Danube River 45 25 56
DRBD tributaries 636 228 36
All DRBD rivers 681 253 37

Impoundments
Impoundments are caused by barriers that - in i@ahdio interrupting river/habitat continuity - alte

the upstream flow conditions of rivers. The chagadf the river is changed to lake-like types due t

decrease of flow velocities and eventual alteratibfiow discharge.

The pressure analysis concludes that 449 impoundnaee located in the DRBD (see Figure 14 and
Map 7a) affecting 201 water bodies. It can be aahetl that out of 25,117 km of all rivers in the
DRBD with catchment areas > 4,000%m,258 km are affected by impoundments (17 %).
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Figure 14: Number and length of impoundments in the Danube River, DRBD tributaries and all DRBD
rivers (with catchment areas >4,000 km?).
For the Danube River, impoundments are the key digdical pressure type causing significant
alterations. 1,111 kmof its entire length (of 2,857 km) are impoundedp(esenting 39% of the
length) by 78 barriers including hydropower plamisfact, impoundments are the major hydrological
pressure type for the Danube River. Water abstnaaue to hydropower generation occurs only in
the bypass channel of the Gabcikovo Dam (bypassalcamd hydropeaking does not show any
significant effects on water status on the basidewscale. The impoundment upstream of the Iron
Gate Dams affects the flow of the Danube River a/ingth of 310 km up to Novi Sad (11% of the
entire length of the Danube River) and represerigrificant pressure. In the middle Danube Basin,
the Gabcikovo Dam impounds for more than 17 kirs(tkan 1% of the entire length) and the AT/DE
chains of hydropower plants impound a significaemgth of the upper Danube River (approx.
269 km; representing 77% of the Austrian DanubeeRiength share). However, significant free-
flowing stretches are located upstream of Novi ®athe Gabcikovo Dam and downstream of the Iron

Gate Dams to the Black Sea.
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Water abstractions

In the DRBD, the key water uses causing signifiedtgrations through water abstractions are mainly
hydropower generation (76%), public water suppBp)5agriculture and forestry (3%) and irrigation
(9%)"". Water abstraction for energy production (coolwater), manufacturing industry, navigation
and other major abstracts totals 5%, with the remgi 2% unspecified. These abstractions can
significantly reduce the flow and quantity of watand impact the water status in case where the
minimum ecological flow of rivers is not guaranteed

The pressure analysis concludes that 140 wateraafishs are causing alterations in water flow in
DRBD rivers >4,000 kif(Figure 15 and Map 7b). 77 water bodies are aftebiethese pressures.

Out of the 140 water abstractions, 105 are siggiiggoing below the ICPDR criterion (Table 6). The
Danube River itself is only impacted by alteratiotitsough water abstraction at Gabcikovo
hydropower dam (bypass channel) and three watéraatisns in Germany as well as Hungary.

[
T
i
T
I

1
]
!
)
]
1
7l

5

P
L
P
=

ER a9

|

i< q oo L

- i [T (U] oo (U] oo o [l [UNUE) [N
= j oo fdo dud doy dvd TS

aE AT CZ SK HU Sl AR BA ME R5 RO BG WD Ua

Figure 15: Number of water abstractions in the Danube River, DRBD tributaries and all DRBD rivers with
catchment areas >4,000 km? (by Danube country).

Hydropeaking

Hydropeaking is a pressure type that occurs idfRBD and is undertaken by the hydropower sector
to generate peak energy supply. Altered flow regilmelow hydropower plants occur 89 times in the
rivers of the DRBD. Out of those and accordinghe tCPDR criterion (Table 6), 32 are causing

significant water level fluctuations larger thamiday below a hydropower plant (or less in the case
of known negative effects on biology) (see Map T@yerall, 44 water bodies are affected by an

altered flow regime.

2.1.4.4. Future infrastructure projects (FIP)

In addition to already existing hydromorphologicidterations, a considerable number of future
infrastructure projects are at different stageplafning and preparation throughout the entire DRBD
(see Annex 7). These projects, if implemented witheonsideration to hydromorphological
alterations, are likely to provoke pressures orewstatus.

A list of future infrastructure projects (until 281 has been compiled based on specific selection
criteria:

*" The percentage values refer to the analysed nuailveater abstractions in the DRBD.
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Danube River: Future infrastructure projects have been idemtif@ad listed for which Strategic
Environmental Assessment (SEA) and/or Environmeimphct Assessments (EIA) are performed or
transboundary effects are provoked.

Danube tributaries: Future infrastructure projects have been idemtifaad listed for which a
Strategic Environmental Assessment (SEA) and/orirBninental Impact Assessments (EIA) are
performedandtransboundary effects are provoked.

All FIPs (until 2015) including brief descriptiofifsprovided are compiled in Annex 7 and Map 8.

The pressure analysis concludes that 112 FIPs bega reported for the DRBD. 70 of them are
located in the Danube River itself. 64 (57%) adatesl to navigation; 31 (28%) to flood protection,
four (4%) to water supply; three (3%) to hydropoweneration and ten (9%) projects are concerned
with other purposes (see Map 8). Therefore, itlmawoncluded that navigation and flood protection,
followed by water supply and hydropower generateme, the key drivers that may provoke impacts
on water bodies in the DRBD by 2015. 22 of the FIRs are currently being implemented, 33 are
officially planned and for 57 projects the planniisgunder preparation. Details are summarised in
Annex 7.

2.1.5. Otherissues

2.1.5.1. Quantity and quality aspects of sediments as pressure and impacts — addendum to the DBA 2005

This chapter provides a brief summary overview ted pressures and impacts related to sediment
quantity and quality in the DRB. In the conclusidoljJow up actions are proposed that are required
for drafting the necessary measures in the futwether details on the status of sediments in tR8D
are available in Annex 8.

Sediment quantity

a. Sediment balance

At present the sediment balance of most large siwéthin the DRB can be characterised as disturbed
or severely altered. Morphological changes durlrglast 150 years due to river engineering works,
torrent control, hydropower development and dreglgins well as the reduction of adjacent
floodplains by nearly 90%, are the most significeauises of impacts.

Bed load material

Hydropower plants in the upper Danube catchmeafsdtmost 80-90% of the sediment bed load (see
Annex 8). The middle Danube, due to a decreasiygeslis characterised by a transition from a gravel
river into a sand river. In the lower Danube, thispended load dominates the overall sediment
transport.

Suspended sediments

At present the torrent control works and impoundimem the upper catchments in the Danube River
Basin retain about one third of the suspended IDadng floods, large quantities of sediments can b
remobilised and deposited e.g. in the inundateddidains. In the lower Danube the transport of
suspended load currently reaches only 30% of tigghat amount recorded, due to abundant anti-
erosion and hydro-technical works throughout thir@®RB and significant sediment settling in the
Iron Gate 1 reservoir.

b. Erosion and deposition

Upstream of a dam, in a reservoir or impoundedi@est the reduction of the sediment transport
capacity of water results in sediment depositidnisTretained sediment has often to be extracted in
order to maintain the river depth for navigation aeservoir operation and in order to limit theghei

of the water level in the case of floods. Downstreaf dams the loss of sediment load requires an
artificial supply of material or other engineeringeasures to stabilise the riverbed and to prevent
incision.

c. Dredging

Dredging is very common throughout the DRB. Theraotton of sediment is mostly related to
navigation (minimum water depth); flood protectipnrposes; reservoir management and torrent
control. The major dredging user groups include:
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Waterway transport maintenance dredging;
Commercial extraction, construction sector;
Channel maintenance for flood protection;
Impoundment clearing for hydropower plants;
Fish farming.

Sediment quality

The characterisation of sediment quality in the @W=nis primarily based on the results of the Danube
Surveys (JDS 1 and 2). During JDS 1 in 2001, sicguift concentrations of 4-iso-nonylphenol and
di[2-ethyl-hexyl]phthalate were found in bottom Beents as well as in suspended solids (from a few
pna/kg up to more than 100 mg/kg). During JDS 2 @®2 polychlorinated dibenzo-p-dioxins and
dibenzofurans (PCDD/Fs) and dioxin-like polychlatied biphenyls (PCB) were more than one order
of magnitude lower in all compartments when comgdcethe Elbe River. PCB levels did not exceed
the related German quality standards in sedimemlybRominated diphenylethers (PBDES),
polyaromatic hydrocarbons (PAH) and organochlogdatpesticides (OCP) concentrations in
suspended particulate material (SPM) were an asfleragnitude lower than their concentrations in
Dutch rivers. The results of the Aquaterra survay 2004 for PAHs, however, showed that
fluoranthene exceeded frequently the proposed Ebhifvater quality standard for sediment in the
upper part of the surveyed reach (down to rkm 1,262

The results of analysis of heavy metals in thermedt samples collected during JDS 1 and JDS 2
showed that mercury, cadmium, copper, nickel, zard lead are often found at elevated
concentrations in the DRBD.

Conclusions and the way forward regarding sediment management in the DRB

The following concluding remarks outline recommendations, which should provide an essential basis for future
decisions on sediment issues in the DRB, and for respective actions to be taken in the next RBM cycles.

Sediment quantity:

e There is an increasing discrepancy in the DRB between sediment surplus in reservoirs and retention basins
of torrent control works and sediment deficit in the remaining free-flowing sections. In combination with river
channelisation, this leads to river bed degradation and a loss of morphodynamic structures with associated
problems concerning ecological status.

e To propose appropriate measures for improving the above mentioned situation, a sediment balance for the
DRB has to be developed, including identification of possible consequences due to climate change (e.g.
glacier retreat). Availability of sufficient and reliable data on sediment transport is a prerequisite for any
future decisions on sediment management in DRB.

e Attention should be given to ensuring the sediment continuum (improving existing barriers and avoiding
additional interruptions).

< Additional investigations are needed to identify the significance of sediment transport on the Danube basin-
wide scale.

e River regulation works (e.g. to increase transport capacity) contribute to river bed degradation. River
restoration is of key importance for reducing degradation and improving morphodynamics, necessary for
achieving good ecological status (initiation of river type specific morphodynamics, including floodplains).

e Dredging contributes significantly to the bed load deficit. It is therefore recommended that commercial
extraction of sediments be prevented and that material dredged for maintenance be inserted back into the
river.

Sediment quality:

e While the JDS 2 results for the organochlorinated compounds in sediments and suspended particulate
material (SPM) indicated relatively low concentration profiles of these contaminants in the Danube,
concentrations of PAHs have been occasionally found at elevated levels. An appropriate assessment of
sediment quality necessitates the establishment of environmental quality standards for sediments and SPM.

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



28 Danube River Basin Management Plan

e Contamination of sediments and SPM by heavy metals (in particular by lead, cadmium, mercury and nickel)
should be further investigated. A thorough evaluation of this issue requires the establishment of natural
background concentrations of heavy metals to distinguish the anthropogenic impacts.

e Investigation on sediment grain size (fine suspended sediments) should be performed with regard to
adsorption capacity and impact on aquatic communities (i.e. by decreasing photosynthesis, impairing fish-
gills and filter-feeders, clogging the interstitial that homes amphibian and fish eggs, subsequent reduction of
biodiversity, etc.).

2.1.5.2. Invasive alien species (neozoa and neophyta)

The DRB is very vulnerable to invasive species giks direct linkages with other large water bodies
Many invasives originate from the Ponto-Caspiamaarksia, Australia and North America. The
Danube is a part of the Southern Invasive Corr{@back Sea - Danube-Main/Danube Canal - Main-
Rhine - North Sea waterway), one of Europe’s fomstrimportant routes for invasive species. The
river is therefore exposed to intensive colonisatd invasive species and further spreading in both
north-west and south-east directions throughouBtn?®

Results of the JDS 2 revealed that invasive spdwes become a major concern for the Danube and
that their further classification and analysis iglfor effective river basin management. At prase
there are a number of theories, but no common cense as to the reasons for the take-over of
invasive species in the Danube. Even the quesfiavhether the ecological status of the Danube is
really significantly impacted by neozoa is not aded satisfactorily.

From the point of view of river basin managememeipzoa dominate macrozoobenthic fauna at many
places in the Danube and thus their classificatdoa crucial factor in assessing ecological status.
Most of them indicate [3-mesosaprobic water qualitfiich results in an overafjood ecological
statusdue to their dominance. During JDS 2 the mostuesd) invasive macroinvertebrates were
Asian clams Corbicula flumineg observed at 93% of sites sampled along the DaRiN®r. Another
ubiquitous invasive macroinvertebrates are the @asmud shrimp Corophium curvispinuinand
Dikerogammarus villosusbserved at 90% and 69% of all sampled JDS 2, si#epectively. The JDS

2 found that macroinvertebrate invasive speciesheé 100% abundance in specific river stretches in
the Middle Reach of the Danube. In the Upper Reéoh,invasives accounted for up to 90% of
specimens observed at some sites. The Asian clares often one of the only species found at many
sites, given their ability to survive the currentldbottom conditions there.

Among the Danube fish population along the Danubgper and Middle Reach, sevehNsogobius
(goby) species, which are immigrants from the Bl&sga, were found in high or even dominating
abundances along the rip-rap protected and regulsteks. In contrast, downstream of the Iron Gate
in the gobies’ native range (rkm 850-0), where byaorphological impacts on the river are much
lower, goby abundance is low and only slowly insesatowards the Danube Delta.

Within the macrophyte study of the JDS 2, the pmeseof water hyacinthEjchhornia crassipes
most likely resulting from human impacts, was olbsdr Considered one of the worst aquatic weeds
in the world, it is a fast growing plant with poptibns known to double in as little as 12 days.
Infestations of the weed block waterways, limit bamffic, swimming and fishing, and prevent
sunlight and oxygen from penetrating the wateraxaf

The approach for classification of invasive spesestill the subject of many discussions in the EU
MS. Thus, it is essential to deal with this issu¢hie Danube Basin further, focusing on the infageen
of invasive species on the assessment of ecologfia@ls.

8 A list of key invasive alien species in the DRBs leeen compiled in the frame of the FP6 Europeajegir
DAISIE and can be found under www.europe-aliens.org
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2.2 Surface waters: lakes, transitional waters and coastal waters#?

In the DRBD, six lakes are identified as being aefib-wide importance: Neusiedlersee/Fert6-t6
consisting of two water bodies (AT/HU), Lake Balai®iU), the Yalpug-Kugurlui Lake System (UA)
consisting of the lake water bodies Yalpug and Kugwas well as the the Razim-Sinoe Lake System
(RO) comprising Lake Razim and Lake Sinoe (alsaamsitional water body). The DBA 2004
includes a detailed analysis of impacts, as wethagsisk of failure of the EU WFD objectives.

Table 8 summarises whether significant hydromorpdichl alterations and/or chemical pressures are
affecting the DRBD lakes (analysed as of 2009).fEdher details, see the national RBM Plans.

Table 8 : Presence of significant hydromorphological alterations and chemical pressures affecting DRBD

lakes.
Country | Hydromorphological alteration Chemical pressure
Neusiedler See / Ferto-t6 AT/HU No No
Lake Balaton HU No No
Lacul Razim RO No Yes
Lacul Sinoe RO No Yes
Lake Yalpug UA Yes No information
Lake Kurgului UA Yes No information

Out of the four costal waters bodies (see Map lldoation), two are identified with significant
hydromorphological alterations, as a result of barlactivities.

2.3  Groundwater

According to Article 2 of the EU WFD the tergroundwaterrefers to all water that is below the
surface of the ground in the saturation zone andiiiect contact with the ground or subsoil. An
aquifer is a subsurface layer or layers of rock or othewlggical strata of sufficient porosity and
permeability to allow either a significant flow afroundwater or the abstraction of significant
guantities of groundwater. Finally,kdy of groundwatemeans a distinct volume of groundwater
within an aquifer or aquifers.

The analysis and review of groundwater bodies (GWiBshe DRB, as required under Article 5 and
Annex Il of theWFD, was performed in 2004 and identified 11 transidawmy GWBs or groups of
GWBs of basin-wide importance (listed in Table @ dlustrated in Map 4).

Transboundary GWBs of basin-wide importance wefaed as follows:
1. Important due to the size of the groundwater boglyan area >4,000 kmz2 or

2. Important due to various criteria e.g. socio-ecoloimportance, uses, impacts, pressures
interaction with aquatic eco-system. The criteeachto be agreed bilaterally.

Other GWBSs, even those with an area larger tha@0dkinz, that are fully situated within one country
of the DRB are dealt with at the national level.

From the time that the Article 5 report was puldighsome countries changed their method of
delineation of GWBs and reconsidered their vertiiatension. As a consequence, the aggregated
national part of a transboundary GWB may consistnofe or less parts than was reported in the
Article 5 Report. More detailed characteristics tbe 11 transboundary GWBs of basin-wide
importance, as well as their status assessmengj\ame in Annex 9.

“9 Further details on coastal waters are part ofgébpective national reports.
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For the current version of the DRBM Plan, the Meidn part of GWB 3 is not included in the
analysis, However, the datasets will be improvediianluded in the future.

There is an ongoing discussion between Romanid@aighria on the re-delineation of GWBs 2 and 4
between the DRBD and the Black Sea RBD.

This chapter summarises the significant pressinashave been identified for the 11 transboundary
GWBs of basin-wide importance. An indicative ovewiof these pressures is presented in Table 9
whereas detailed information on the relevant pmesstor each groundwater body is given in Annex
11. The basic principles and assessment of patiigaurces for surface waters described in Chapter
2.1 also provide relevant background informationgmundwater due to the very close interrelation
between the two water categories. Specificallyesgies between groundwater and the three SWMiIs
of organic, nutrient and hazardous substance pafl@re of importance.

2.31 Groundwater quality
According to the DBA the main reasons for the pg@dlu of groundwater were identified as:

a. Insufficient wastewater collection and treatmenttos municipal level;

b. Insufficient wastewater treatment at industrialmpises;

c. Water pollution caused by intensive agriculture Bwvektock breeding;

d. Inappropriate waste disposal sites.
These pressures, in combination with the high valbiéity of some of the aquifers, necessitate the
development of appropriate GWB protection strategi@sed on conceptual models.
The overall assessment of pressures on the qudlithe 11 transboundary GWBs of basin-wide
importance showed that pollution by nitrates froiffude sources is the key factor affecting the
chemical status of these groundwaters. The majorces of this diffuse pollution are agricultural
activities, non-sewered population and urban lasel This analysis confirms the findings of the risk
analysis in the Article 5 Report for the DRB distri
Furthermore, in the national parts of two transliaup GWBs the following point sources of
pollution were identified:

a. Leakages from contaminated sites;

b. Leakages from waste disposal sites (landfill amitatjural waste disposal);

c. Leakages associated with oil industry infrastruetur

d. Leakages from septic tanks;

e. Discharge of used thermal water.
Detailed information on the relevant pressuressfirth GWB is given in Table 9 and Annex 11.

2.3.2 Groundwater quantity

The DBA reported that groundwater used for the Bupb drinking water plays a major role in
Danube countries, estimating that about 60% ofpitygulation in the DRB depends on groundwater
sources. In general, groundwater quantity in theBOR affected by groundwater abstraction for
drinking water supply or industrial and agriculfuparposes. The expected development of future
water demand has to be taken into account whentifigieag water exploitation and protection
strategies.

The assessment of pressures on the quantity dfitheansboundary GWBs of basin-wide importance
showed that over-abstraction prevents the achienteaigoodquantitative status for two GWBs.
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Table 9:  GWBs or groups of GWBs of basin-wide importance and respective pressures, status, measures and exemptions.
Aquifer
Size characterisation . Overlying Criteria for Pressures Status Measures .
Code 2 Main use . Exemptions
[km?] strata [m] importance
A?;;fe(er Confined Quality | Quantity | Quality | Quantity | Quality | Quantity
1-DE-AT 5,900 K Yes SPA, CAL 100-2000 | Intensive use No No Good Good No No No
2-BG-RO 30,147 F,K Yes DRW, AGR, 0-600 > 4,000 km? No No Good Good No No No
IND
3-RO-MD 21,626 P Yes DRW, AGR, 0-150 > 4,000 km? No No Good Good No No No
IND
4-RO-BG 7,027 K F-P Yes DRW, AGR, 0-10 > 4,000 km? DS No Good Good No No No
IND
5-RO-HU 7,699 P Y/IN* DRW, IRR, 2-30 GW resource, DRW DS No Poor Good BM, SM | No Yes
IND protection
6-RO-HU 2,475 P YIN* DRW, AGR, 5-30 GW resource, DRW No No Good Good No No No
IRR protection
7-RO-RS-HU 29,012 P YIYIN* | DRW, AGR, 0-125 > 4,000 km?, GW use, |DS WA GIG*P | G/IP*/P |BM BM, OBM, | Yes
IND, IRR GW resource, DRW SM
protection
8-SK-HU 3,363 P No DRW, IRR, 2-5 GW resource, DRW DS No GIP Good BM, No Yes
AGR, IND protection
9-SK-HU 2,216 P Yes DRW,IRR 2-10 GW resource No No Good Good No No No
10-SK-HU 1,090 K, F Y/IN* DRW, OTH 0-500 DRW protection, No No Good Good No No No
dependent ecosystem
11-SK-HU 3,811 F.K Y/N* DRW, SPA, 0-2500 Thermal water No WA Good G/IP No No Yes
CAL resource
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Code

GWB code which is a unique identifier.

Size: km?

Whole area of the transboundary GWB covering all countries concerned in km?.

Aquifer characterisation

[Aquifer Type: predominately P = porous/ K = karst / F = fissured]
Multiple selection possible: predominantly porous, karst, fissured and combinations are possible. Main type should be listed first.
[Confined: Yes / No].

Main use

[DRW = drinking water / AGR = agriculture / IRR = irrigation / IND = Industry / SPA = balneology / CAL = caloric energy / OTH = other].

Multiple selection possible.

Overlying strata

Range in metres. Indicates a range of thickness min., max. in metres.

Criteria for importance

If size <4,000 km?, criteria for importance of the GWB have to be named and bilaterally agreed upon.

Indicates the significant pressures.

Pressures [AR = artificial recharge, DS = diffuse sources, PS = point sources, OP = other significant pressures, WA = water abstractions].
Status [G = good, P = poor, Risk (only in the case that there are no monitoring data available)].

Measures [BM = basic measures, OBM = other basic measures, SM = supplementary measures.

Exemptions Indicates whether there are exemptions for the GWB.

*

The different national parts don’t show a unique assessment.

*%

The status information is of low confidence as it is based on risk assessment.
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3. Protected areas in the DRBD

The information on protected areas in the DRBD heen collected according to WFD Article 6 and
Annex IV. At the DRB basin-wide scale, protectedaa for the protection of habitats and species;
nutrient sensitive areas, including areas designasevulnerable zones; and other protected areas in
Non EU MS are compiled. Other types of protectetharaccording to WFD Article 6, Annex IV are
not addressed at the Roof level but are an intggualof the national RBM Plans.

Map 9 illustrates protected areas >500 ha desigrfatethe protection of habitats or species where
maintenance or improvement of the water status isrgortant factor in their protection (including
Natura 2000 site¥) Furthermore, the map visualises protected aretteiNon EU MS and indicates
the respective types. Annex 10 includes a detéileentory of the protected areas illustrated in Map
9.

Figure 16 provides an overview of these protected &/pes for the DRBD. Out of a total of 1,080
protected areas (156,361 Rri716 (73,023 ki) have been designated following the EU Habitats
Directive and 294 (73,872 Knare bird protected areas (EU Birds Directive. #eo 44 (5,810 kA)
areas are protected under both the Habitat asawdird Directive. All of them are Natura 2000 site
designated in EU MS according to the EU WFD. 26%3,knf) are protected area types reported by
Non EU MS and are mainly nature reserves and B&rgpReserves.

Map 26 identifies nutrient sensitive areas, inahgdareas designated as nitrates vulnerable zotes (E
Nitrates Directive) and areas designated as seasiteas (EU UWWT Directive). This designation is
only illustrated for EU MS as it is not obligatdigr Non EU MS.

Protectedareas |B'|r=d= -;EU MS 25 {2%)
and FFH Directive)
44 {4%]

|r

|||£m-|||||

!

Protected areas (Bird
Directive) 294{27%)

-

Figure 16: Overview on number of WFD relevant protected areas under the EU Habitats Directive and EU
Birds Directive including reported protected areas for Non EU MS (location and type of these
protected areas are shown on Map 9).

(FFH: EU Habitats Directive).

* Natura 2000 designation under the EU Directivéi8ZHEV and Directive 79/409/EEC.
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4. Monitoring networks and ecological / chemical status

4.1. Surface waters

According to the EU WFDgood ecological and chemical stathas to be ensured and achieved for
all surface water bodies. For those identified asvily modified or artificial,good ecological
potential and chemical statimas to be achieved and ensured.

Monitoring results according to the EU WFD serve talidation of the pressure analysis (DBA) and
an overview of the impacts on water status is meguin order to initiate measures.

Ecological status / ecological potential

Ecological statusresults from assessment of the biological stafuslloWFD biological quality
elements (fish, macroinvertebrates, phytoplankmmntobenthos, macrophytes) and the supportive
physico-chemical parameters (general and speciés)

Ecological potentialincludes the same biological and physico-chemamhponents and reflects
given hydromorphological changes. It is assessechéavily modified as well as artificial water
bodies and aims for alternative environmental dbjes tharecological status

Both ecological statusandecologicalpotential for surface water bodies are assessed on the dfasis
specific typologies and reference conditions, whielre been defined by EU MS according to WFD
Annex V.

The methods regarding the assessment of ecolagjitais vary between different EU MS. However,
the EU-wide intercalibration exercise shall endine comparability of water status class boundaries
(high/good, good/modergtemong different countries in accordance with tloemative definitions

of the EU WFD. In the DRBD, the intercalibrationeesise for the major area of the DRBD is
performed through the work of the Eastern Contiale@eographical Intercalibration Group (EC
GIG). For some Danube countries, the work of that@ and Alpine GIG is also relevant. The
assessment oécological statusof large rivers, such as the Danube, has beengméssx as a
particular challenge and is dealt with by the EGGIs well as by a specific working group at the
European level.

The intercalibration exercise of the EC GIG is yet fully completed'. Therefore, full comparability
and high confidence of ecological water status sssaent results are not yet ensured throughout the
entire area of the Eastern Continental region & DBRBD. Participation of a country in the
intercalibration exercise and its completion influes the confidence level of the status data as onl
intercalibrated methods can produce high-confidelata.

Chemical status

Chemical statufias to meet the requirements of environmentalotibps for surface waters outlined
in EU WFD Article 4(1).Good chemical statusust not exceed the environmental quality starslard
established in line with the WFD Article 16(7), EU Directive 2008/105/EC on environmental
quality standards in the field of water policy.

The overall results of the status assessment céoube in Chapter 4.1.4. These results build mainly
upon the outcomes of the TNMN (4.1.1) and the JR& 2.2).

*1 See the respective EU Commission Decision onrtieedalibration exercise.
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4.1.1. Surface water monitoring network under the TNMN

Fulfilling the provisions of the DRPC, the TNMN ihe DRB has been in operation since 1996. The
original objective of the TNMN was to enable a able and consistent trend analysis for
concentrations and loads of priority pollutantsstgport the assessment of water quality for water
use; and to assist in the identification of majolfytion sources.

The TNMN laboratories have a free choice of aneffftimethod, providing they are able to
demonstrate that the method in use meets the eghjperformance criteria. Therefore, the minimum
concentrations expected and the tolerance reqafradtual measurements have been defined for each
determinant so that the method compliance can bekeld. To ensure the quality of collected data, a
basin-wide Analytical Quality Control (AQC) programe is regularly organised by the ICPDR. The
AQC shows satisfactory results for physico-chem@a#bstances but certain laboratories experience
problems with the quality of results from the trarelysis of the priority substances.

Implementation of the WFD necessitated the revisiothe TNMN. A revised TNMN has been under
operation since 2007and provides data for this report (see Map 10).

The major objective of the revised TNMN is to paeian overview of the overall status and long-
term changes of surface water and, where necegpanndwater status in a basin-wide context (with
particular attention paid to the transboundaryuiadh load). In view of the link between the nutitie
loads of the Danube and the eutrophication of taelBSea, the monitoring of sources and pathways
of nutrients in the DRB and the effects of meastia&en to reduce the nutrient loads into the Black
Sea are an important component of the scheme.

To meet the requirements of both the WFD and th@ORhe revised TNMN for surface waters
consists of the following elements:

= Surveillance monitoring I: Monitoring of surface tastatus;
= Surveillance monitoring Il: Monitoring of speciffzessures;
= Operational monitoring;

» |nvestigative monitoring.

Surveillance monitoring 1l is a joint monitoring tadty of all ICPDR Contracting Parties, which
produces data on concentrations and loads of sdl@etrameters in the Danube and major tributaries.
Surveillance monitoring | and operational monitgrils based on collection of data on the status of
surface water and groundwater bodies in the DRBIbet published in the DRBM Plan. Investigative
monitoring is primarily a national task. Howevem d¢he basin-wide level, the JDS serve the
investigative monitoring as required e.g. for hamisation of existing monitoring methodologies;
filling information gaps in monitoring networks;sting new methods; or checking the impact of
“new” chemical substances in different matricesS Hpe carried out every 6 years.

4.1.2. Joint Danube Survey 2

The JDS2 was the world’s biggest river researcheditipn in 2007 aiming to produce highly
comparable and reliable information for the enfranube River and many of its tributaries. The
outcomes of JDS 2 were essential to attain the Empverview needed to meet the requirements of
the WFD by 2015. Another important aspect of thevesyi was to increase public awareness in the
DRB.

With regard to status assessment, the JDS2 refidltsot replace the national status assessment but
rather allowed the formation of statements and ssiygns for theindication of ecological and
chemical statusto support member states in their national assesisprocess. The detailed results of

%2 Water Quality in the Danube River Basin — 2005 MM (ICPDR, 2005).
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the indication of ecological status for the founlbgical quality elements and chemical status ean b
found in the Final Report of JD$2

Hydromorphology

The JDS 2 included the first systematic survey wpdrbmorphological parameters in the entire
navigable longitudinal Danube stretch using a singkthod (for details see Chapter 2.1.4 and the
JDS 2 report).

Biology

The analysis of macroinvertebratemdicatedgood biological water quality for almost 80% of the
Danube sites. Significant organic pollution affagtiiving organisms was detected in the tributaries
Sio, Jantra, and Rusenski Lom. Due to excessiveutiml, the Arges River did not host any
macroinvertebrates. Invasive species (Chapter .2)1diginating from the Ponto-Caspian area (the
Black, Azov and Caspian Sea regions) were founddoa crucial factor influencing Danube
macrozoobenthos.

The fish survey, the first ever for the entire légngf the Danube, revealed that most of the
investigated sites on the Danube indicatedderatestatus while only about one-third of sites
indicated good status. The lack of migratory species in the Danuidicates a loss of river
connectivity. However, a very high species divgrgitis found in the Danube (almost 50,000 fish of
66 species) indicating that the Danube could bkea@ms ‘top’ river in Europe in terms of number of
fish species.

In the regulated non-impounded stretches of theubanthe macrophyt&soften meet the conditions
required forgood ecological statusHowever the situation is unsatisfactory in thepawnded
stretches upstream of hydropower plants and a iwegatitrient influence from some tributaries
particularly in the lower Danube was observed.

The analysis of phytoplankt@hfound that most of the Danube comprised acceptebi@litions.
Elevated levels of chlorophyll-a and phytoplankibomass were found only in the middle reach. The
most polluted river indicated by the phytoplank&omalysis was the Arges.

Phytobenthos! in contrast to aquatic fauna, relates directlgutrient content (mostly phosphorus) in
the river and is considered to be a reliable indicaf long-term eutrophication processes. The
indication of ecological status, based on phytdiesianalysis, suggested an increase of nutrients in
the longitudinal profile of the Danube.

Microbial analysis found about one third of theesipolluted. The highest microbial contamination
levels for the Danube River were found in the stiebetween Budapest and Belgrade; while the
tributaries, Arges and Russenski Lom, and side-aRaskeve-Soroksar and Moson Danube, can be
considered as hot spots. This emphasises the narednisuring the sufficient treatment of
wastewaters.

%3 ICPDR (2008): Joint Danube Survey 2 — Final SdfienReport; Eds: Liska et al; ICPDR Secretariat,
VIC/D0412, P.O. Box 500, 1400 Vienna, Austria. wiepdr.org/jds

* Freshwater benthic macroinvertebrates are animél®out backbones that are larger than %2 mm. These
animals live on rocks, logs, sediment, debris apehtic plants during some period in their life. Bers include
crustaceans such &ammarus molluscs such as clams and snails; aguatic wamasthe immature forms of
aquatic insects such as stonefly and mayfly nymptacroinvertebrates are Biological Quality Elemetatde
assessed under the EU WFD.

% Aquatic macrophytes are aquatic plants that argel@nough to be apparent to the naked eye. Aquatic
macrophytes characteristically grow in water or astas and are quite a diverse group. For exarspiee are
rooted in sediments while others float on the waiteurface and are not rooted to the bottom. Mdwes are
Biological Quality Elements to be assessed undeEtl WFD.

% Aquatic phytoplankton are microscopic plants aredthe autotrophic component of the plankton conityun
Phytoplankton is a Biological Quality Element todssessed under the EU WFD.

%" Aquatic phytobenthos are plant organisms of therfottom and sediments and are largely algae.
Phytobenthos is a Biological Quality Element toalssessed under the EU WFD.
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Priority substances

Among the EU’s priority substances, di-(2-ethylhigsfthalate (DEHP) was found in nearly all JDS
2 water samples at relatively high concentratigmeposed environmental quality standards (EQS)
were exceeded in 44% of water samples. At sevéed, &n indication of WFD non-compliance was
found for PAH, nonylphenol, tributyltin and trichtoenzene. Metal concentrations in water were
found to be above quality targets at only threess{imercury at two downstream of Budapest; nickel
at the Timok-Danube confluence). The analyticalitssobtained for polar compounds in the Danube
(pharmaceuticals, pesticides, perfluorinated aaidsphenolic endocrine disrupting compounds) were
similar to those in other large European rivershsag the Rhine, Elbe or Po. The most relevant polar
compounds identified in terms of frequency of deteg persistency and concentrations were
anticorrosives benzotriazoles, pesticide 2,4-Damtikpileptics pharmaceutical carbamazepine.

4.1.3. Confidence in the status assessment

Actual confidence levels achieved for all data ectitd for a RBM plan should enable meaningful
assessments of status in time and space. AccotdinyFD Annex V, estimates of the level of

confidence and precision of results provided by ibooimg programmes shall be given in the plan. For
this purpose, a three-level confidence assessmgsténs was agreed for surface water bodies
(regarding both ecological and chemical statushen DRBD). Confidence levels for ecological and
chemical status are described in Figure 17 andr€ity@ and are illustrated in Map 11 and Map 12.

Figure 17: Confidence levels for ecological status (see also Map 11).

Confidence Description lllustration in
level of map

correct

assessment

HIGH

All of the following criteria apply:

Confidence .
Biology:
» WFD-compliant monitoring data;

* Biological monitoring complies fully with preconditions for
sampling/analysis
e WFD compliant methods included in intercalibration process at EU level;
* Biological monitoring results are supported by:
* Results of hydromorphological quality elements (for structural
degradation);
* Results of physico-chemical quality elements (for nutrient/organic
poll.);
 Aggregation (grouping procedure) of water bodies in compliance with
WFD shows plausible results.

Chemistry:

 National EQS available for specific pollutants and sufficient monitoring
data (WFD compliant frequency) available;

» Aggregation (grouping procedure) of water bodies in compliance with
WFD shows plausible results.
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MEDIUM One or more of the following criteria apply:
Confidence Biology:
»  WFD compliant methods not included in intercalibration process at EU
level

» WFD compliant monitoring data, but:
» biological results not in agreement with supportive quality elements
or
« only few biological data available (possibly showing different
results);
» Medium confidence in grouping of water bodies;
* Biological monitoring does not comply completely with preconditions for
sampling and analysis (e.g. use of incorrect sampling period).

Chemistry:
« National EQS available but insufficient data available (acc. to WFD);
+ Medium confidence in grouping of water bodies.
Low One or more of the following criteria apply:
Confidence
Biology:
» No WFD-compliant methods and/or monitoring data available;
« Simple conclusion from risk assessment to EQS (updated risk
assessment is mandatory).

Chemistry:
» No national EQS available for specific pollutants, but data available
(pollution detectable).

Figure 18: Confidence levels for chemical status (also see Map 12).

Confidence Description
level of correct

assessment
HIGH Either:
Confidence « No discharge of priority substances;
Or all of the following criteria apply:
» Data/measurements are WFD-compliant (12 measurements per year);
» Aggregation (grouping procedure) of water bodies in compliance with
WFD shows plausible results.
MEDIUM All of the following criteria apply:
Confidence  Data/measurements are available;
 Frequency is not WFD-compliant (less than 12 measurements per year
available);
» Medium confidence in grouping of water bodies.
Low One or more of the following criteria apply:
Confidence * No data/measurements available;

 Assumption that good status cannot be achieved due to respective
emission (risk analysis).

lllustration in

map
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4.1.4. Final designation of heavily modified and artificial water bodies
A heavily modified water bodHMWB) refers to a body of surface water that assult of physical
alteration by human activity is substantially cheesign character. A surface water body is considered
asatrtificial when created by human activity.
According to WFD Article 2 and 4(3), EU MS may dgsite a body of surface wateratficial or
heavily modifiedwhen:
= its hydromorphological characteristics have suligtby changed so thajood ecological status
cannot be achieved and ensured;
= the changes needed to the hydromorphological cteistics to achievgood ecological status
would have a significant adverse effect on the wae/ironment or specific uses
= the beneficial objectives served by the artifiasal modified characteristics of the water body
reasonably cannot be achieved by a better envimotaheption, which is:
= technical feasible and/or
» not disproportionate costly.
The designation of a water body lasavily modifiedor artificial means that instead eftological
status,an alternative environmental objective, nametplogical potentialhas to be achieved for
those water bodies, as wellgsod chemical status
The DBA 2004 provisionally identified HMWBSs, andificial water bodies (AWBs) were presented
on the basis of specific basin-wide criteria. Fos Plan, the Danube countries reported the ndtjona
identified artificial water bodies, which are refled accordingly on the basin-wide scale.

4.1.4.1. Approach for the final designation of heaviliy modified water bodies
4.1.4.1.1. Rivers

This DRBM Plan includes the final HMWB designatifor EU MS. The Non EU MS performed a
provisional identification based on the criterialimed in the DBA 2004. The criterion for the siak
water sections >50 km was changed and all wateieboldave been fully considered for the
designation. The designation of HMWBs will be redsfor every river basin management cycle
(every six years).

For the DRBM Plan (Part A), the designation of HM®Br rivers and transitional waters was
performed for:

a. The Danube River;
b. Tributaries in the DRBD >4,000 Km

For the Danube River, the Danube countries agreeal liarmonised procedure for the final HMWB
designation (the designation for HR, RS and UAr@vjsional) and on specific criteria for a step-by-
step approach (see Annex 13). Both national and dDf&ta were used for the designation of
HMWBs.

The HMWB designations for the tributaries are basechational methods and respective reported
information. However, the preconditions for theibaside final HMWB designation (regarding both
the Danube River and tributaries >4,000%kmwere to follow the EC HMWB CI8 guidance
document i.e. that the water body had to:

a. besignificantly physically alterednot only in hydrology but also morphology) whibbs led
to a change in character: the alteration is pradpuidespread and permanamid

b. fail ‘good ecological status.This had to be proven with high confidence (il biological
monitoring result is based on a WFD-compliant assest method and assessed worse than
goodstatus).

The harmonised designation of HMWBs for the DanBider was encountered with difficulties as
the agreed criteria were not applied by all ripar@anube countries. Due to the fact that the
intercalibration exercise has not yet been comgldéte all countries in the DRB only Austria,
Germany and Slovakia can provide water status sissed resultgecological status/ecological

%8 EC HMWB CIS: European Commission’s Common Impletagon Strategy for HMWB.
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potential) with high confidence and perform a final HMWB dgsation according to the agreed
criteria as well as to the respective EC CIS GuidanAlthoughclear cut situations (such as
impoundments) have been identified to enable a dwmised final designation of HMWBSs, the
exercise has not been completed successfully. fdrerd=igure 19 on the HMWB designation for the
Danube River reflects only partly a harmonised omie based on the agreed ICPDR criteria. It can be
concluded that the final HMWB designation still dedurther validation.

4.1.41.2. Lakes, transitional waters and coastal waters

The HMWB/AWB designations for coastal and lake wéiedies are based on national methods and

the respective reported information is summarissddw.

4.1.4.2. Results of the final designation of heaviliy modified and artificial water bodies

4.1.4.2.1. Rivers

Out of overall 681 river water bodies in the en@BBD (Danube River and DRBD Tributaries) a
total number of 270 are designated heavily modi{@@4il final and 29 provisional HMWBSs). These
are 40 % of the water bodies. Further, 21 wateidsodre AWBs. This means that 9,835 km out of
25,117 river kilometres are heavily modified (83fital HMWBs and 17 % provisional HMWBS)
due to significant physical alterations causingitufe of thegood ecological statud,592 km of the
Danube River itself are designated as HMWB — thiSG % of its entire length (83 % final and 17 %
provisional). Table 10 summarises the designatfdiMWBs for all DRBD rivers, the Danube River
itself and the three transitional water bodieshiea DRB indicating absolute numbers and length of
water bodies designated as HMWB.

Table 10: Final designated HMWBs in the Danube River and all rivers of the DRBD (expressed in km,
number of water bodies and percentage).

Rivers - Danube River Basin District (DRBD)

Total WB length (km): 25,117 Total HMWB length (km): 9,835 Proportion HMWB (length): 39%
) Total number of HMWBSs: 270 . o
Total number of WBs: 681 (241 final and 29 provisional HMWB) Proportion HMWB (number): 40%
The Danube River
Total length (km): 2,857 Total HMWB length (km): 1,592 Proportion HMWB (length): 56%
Total number of WBs: 45 UL I 6l 125 246 Proportion HMWB (number): 58%

(21 final and 5 provisional HMWB)

HMWB designation for the Danube River

Map 13 shows the final and provisional HMWB destgmas. Out of a total of 45 Danube River water
bodies, 21 water bodies were designated as fihallyily modified by the EU MS. 5 were designated
as provisionally heavily modified by the Non EU MSee Figure 19 and Table 10). Therefore,
1,592 rkm of the entire Danube River length (56%Yyehbeen designated as HMWB. No artificial
water body has been designated.

% In the case oflear cut situationsa clear change of river type and/or category caidértified and god
ecological statuss not met. In specific cases, the definitiorclefar cut situationss therefore a practical tool to
enable the final designation of HMWB, as the fglof good ecological statusas already been proven by
WFD-compliant assessment methods and monitorirggidagome Danube countries
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Figure 19: Heavily modified water bodies of the Danube River - results of the joint approach.

HMWB designation for all DRBD rivers with catchment areas >4,000 km?

Map 13 shows the final and provisional HMWB destgmas for all DRBD rivers with catchment
areas >4,000 ki Out of 681 river water bodies 241 water bodies designated as finally heavily
modified by the EU MS. 29 are designated as pronai HMWB by the Non EU MS (see Figure 20).
21 are identified as artificial water bodies. Thigans that 9,835 rkm of the overall DRBD rivers
(25,117 rkm) are designated as HMWB (39%) and 1r@i#las AWBs (4%).
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Figure 20: HMWBs and AWBs and natural water bodies (indicated in numbers and relation to total
number of river water bodies (a), as well as length (km) and relation to total length of river

water bodies (b)).
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4.1.4.2.2. Lakes and transitional waters
Out of seven lake water bodies (one of them beiagsttional), none was designated as finally
heavily modified. No water body was identified asfigial.

4.1.4.2.3. Coastal waters
Out of the five coastal water bodies, two were giesied as finally heavily modified. No water body
was identified as artificial.

41.5. Ecological and chemical status

In this chapter, the results of the monitoring pamgmes concerning the ecological and chemical
status of rivers, transitional waters and coastdeve (carried out under Article 8. and Annex \thef
WED) are presented both in map form and percentzaes. More detailed results of the
classification of all assessed surface water bodasording to particular biological,
hydromorphological and chemical quality elemenésmovided in Annex 14.

41.5.1 Rivers

Figure 21 and Figure 22 illustrate the water stagardingecological statusecological potential
and chemical statugor the number and length (rkm) of water bodiegttier, their relation to the
total number and length of water bodies in the DRBBhown. Altogether 681 river water bodies
were evaluated. Out of these 193 achiegedd ecological statusr ecological potential28%) and
437 river water bodies achievggod chemical statué64%). Out of a 25,117 rkm network in the
DRBD, good ecological statusr ecological potentialis achieved for 5,494 rkm (22%) agdod
chemical statusfor 11,180 rkm (45%). Figure 21 provides a generve¢rview of water status
including the data from Non EU MS and does not udel information on the three different
confidence levels. Details on the confidence lewats provided in Map 11, Map 12 and Annex 14.
Figure 21 also illustrates the share of existinig dgps.

No data Non EU MS
No data EU MS 10 117(17%)
(2%

rate or worse

185(27%)
Ecological Status
Moderate or worse
\ 176 (26%)

a)

No data Non EU MS;
6,006 rkm {24%)

Ecological Status

‘ate or worse Moderate or worse
6,284 rkm [25%) 6,987 rkm (28%)

b)

Figure 21: Ecological status and ecological potential for river water bodies in the DRBD (indicated in
numbers and relation to total number of river water bodies (a), as well as length (km) and
relation to total length of river water bodies (b)).
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No data Non EU MS

Ma data Man F1I MS

b)

Figure 22: Chemical status of river water bodies in the DRBD (indicated in number and relation to total
number of river bodies (a), as well as length (km) and relation to total length of river water
bodies (b)).

In the case of final HMWBs (EU MS), 53 water bodiesre assessed with a good or better ecological
potential and 177 with moderate or worse ecologmatential. More information on ecological
potential for HMWBs for all DRBD rivers and the Di#e River itself is illustrated in Figure 23 and
Figure 25. The ecological potential for AWBs fol @bers in the DRBD is illustrated in Figure 24.
Two out of the 21 AWBs were assessed with an eamdbgotential good or better. Both Figure 23
and Figure 24 include the share of Non EU MS tleatgpmed a provisional designation.

Good or better 1
4%)

No data EU M5 11 Nosataiog

{a%

a) b)

Figure 23: Ecological potential for HMWBs in relation to the overall number of HMWBs (incl. share of
Non EU MS providing provisional designation). [a: all DRBD Rivers; b: Danube River].
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Good or better 2

No data Non EU MS
11(52%)
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Figure 24: Ecological potential for AWB in relation to the overall number of AWBs (incl. share of Non EU

MS providing provisional designation).
Figure 25 illustrates the water status classifizafior the Danube River itself regardiegological
status, chemical statumndecological potentia(for those stretches that were designated as HMWB)
Altogether 45 river water bodies were evaluatethan Danube itself. Out of these, three river water
bodies achievedood ecological statug4%) and 30 achievegood chemical statu67%). For 21
final HMWBs (EU MS), one is assessed with goodettdr ecological potential.

DE iDE|AT ATJSK: HU/SKiHU HU[HR/ RS|RS/RO RO/BG

1 m [T TACATATAE

Ecological status,
Ecological potential,
(Risk assessment for
Non EU MS)

Chemical
status (Risk assessment
for Non EU MS)

rkm 2,857 2,600 2,400 2,200 2,000 1,800 1,600 1,400 1,200 1,000 800 600 400 200 0
Ecological status: Ecological potential: Non EU MS (risk assessment, worst case Chemical status: Non EU MS (risk assessment):
e M Good or better T organi, 2. Novion. 3 Hasardouse ubst, NI Good [N Notatrisk
B Good TIIT Moderate or worse 4. Hydomorphological alterations): [ ] Failing E Probably at risk
Moderate - Not at risk ! At risk
[ Poor D Probably at risk
Bl 5 3 Atrisk

Figure 25: Status classification for the Danube River represented as continuous bands.

More detailed information on data availability amwl results of classification of all assessed serfac
water bodies according to particular biologicaldtomorphological and chemical quality elements
are provided in Annex 14.

4.1.5.2. Lakes and transitional waters

Six Lakes - consisting of seven lake water bodiegre evaluated, one of them a transitional water
body. Out of these, three achievgmbd ecological statug3%) and twagyood chemical statu9%)
(see Map 11 and Map 12). No lake was designatediaal HMWB.

4.1.5.3. Coastal waters

Altogether five coastal water bodies were evaluat@dt of these, none achievgdod ecological
status Furthermore, all water bodies failgdod chemical statugsee Map 12). For the two coastal
water bodies designated as final HMWBSs, #welogical potentialvas assessed as bad for one and
moderate for the other (see Map 11).

4.1.6. Gaps and uncertainties

This section comprises a description of all gapd ancertainties encountered in relation to the
assessment of ecological and chemical surface witrs.
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The assessment of the ecological status accorditigetrequirement of the WFD was a challenge for
all Danube countries. WFD compliant methods forahelysis of biological quality elements (BQES)

and their assessment had to be applied for thetifine. Enormous efforts were needed to apply the
new sampling methods for all BQEs, to establishrayppate classification systems and to put these
new methods into practice at the national levele Tihtercalibration exercise of the Eastern

Continental Region, aiming for international harmsation and comparability of status class

boundaries, demanded additional efforts and habewn fully completed so far.

Those ambitious activities logically brought aloagnumber of gaps and uncertainties that were
reported by the countries and which have to bentak® account when interpreting the results of the
status analysis in the DRBM Plan.

Most of the countries did not so far manage toalsBQEs for the ecological status assessment as
required by the WFD. The key data absent were tfmsemacrophytes as well as for phytobenthos
and fish. It has to be pointed out that in the rcaébration exercise performed for the Eastern
Continental Region only two countries (AT and SKmpleted the exercise regarding the
harmonisation for their river classification schemEven in this case the intercalibration has been
only for one BQE (benthic macroinvertebrates). Hasveefforts are currently underway to finish the
intercalbration exercise of the EC GIG by 2011. Tdwus is on all BQEs. For the water bodies in the
Danube countries belonging to the Central and Alp®IGs (AT, DE, SI) a higher level of
intercalibration was achieved but improvement dge still to be undertaken by 2011.

As regards the confidence of the ecological stassessment almost all Danube countries reported
some cases of a preliminary assessment usingsthassessment data or insufficient monitoring data
requiring further investigations and/or monitorimg.general the usually reported reasons for lod an
medium confidence of the ecological status assagsnere:

e Lack of or insufficient monitoring data;
« Missing intercalibration of biological methods fadividual quality elements.

« Impossibility of statistical correlations betweerQBs and physical and chemical support
elements because of monitoring data collectedffardnt times;

¢ Missing data on hydromorphological elements;
* Lack of WFD compliant methodologies for certain BQE
* Missing classification schemes for ecological satu

These results indicate that achieving a fully ceherand WFD compliant ecological status
assessment in the DRBD requires additional times&hshortcomes are consequently also reflected
for some countries in other implementation stepshef WFD such as in the final designation of
Heavily Modified Water Bodies. Therefore, the fidIWB designation still needs validation based
on fully intercalibrated and high confidence assesd results regarding the ecological status.

Regarding the improvement of the situation in cdafice of the data several countries indicated
following actions will be taken:

« Higher density of suitable monitoring sites;

* Higher sampling frequency;

* Improving QA/QC systems for BQEs;

* Improving taxonomic knowledge;

e Further development of ecological assessment meth@specially for phytobenthos,
phytoplankton, macrophytes and fish)

The assessment of the chemical status was in midke @ountries based on the EQS laid down in

Part A of Annex | in the Directive 2008/105/EC bktEuropean Parliament and of the Council on

environmental quality standards in the field of evapolicy. Only Austria (due to an early start of

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



46 Danube River Basin Management Plan

monitoring of the priority substances before theebiive 2008/105/EC was adopted) applied the
national Ordinance on Quality Standards — ChemisByrface Waters (BGBI. Il Nr. 96/2006).

As regards the assessment methodology the couap@ied the rule that the good chemical status is
achieved when values of all parameters do not ekéde®EQS and MAC-EQS. Some countries
however did not use the values of MAC-EQS.

Another key principle applied by all countries vihat, if for a substance the limit of detectiortlud
analytical method available was above the EQS,ahisstance has been excluded from the chemical
status assessment. Applying this principle led xolusion from the assessment of the following
substances in one or more countries: Benzo(g,migee, Ideno(1,2,3-c,d)pyrene,
Benzo(k)fluoranthene, Benzo(b)fluoranthene, Benmyf@ne, Hexachlorobenzene, Chlorpyrifos,
Tributyltin compounds, Brominated diphenylethersfliiralin, C10-13-chloroalkanes, Mercury, and
Nickel.

Medium or low confidence of the chemical statuseassient was reported primarily because of
incomplete monitoring due to the lack of approgrianalytical equipment and also due to a low
monitoring frequency.

4.2. Groundwater
According to the EU WFD,good chemical and quantitative statishould be achieved for
groundwater bodies.

Groundwater statuss determined by the poorer of igiantitative status and its chemical status
Good groundwater statuseans the status achieved by a groundwater bodw Whth itquantitative
and its chemical statusre at least good.

A GW body has gooduantitative statusvhen the level of water in the groundwater bodsush that
the available groundwater resource is not excedmedhe long-term annual average rate of
abstraction.

The groundwater body hasgmod chemical statusshen its chemical composition is such that the
concentrations of pollutants do not exhibit theeef§ of saline or other intrusions, do not excéed t
EU quality standards and do not pose any signifidamage to terrestrial ecosystems which depend
directly on the groundwater body

4.2.1. Groundwater monitoring network under TNMN

The transnational groundwater management activilidhe DRBD were initiated in 2002 and were
triggered by the implementation of the WFD. Moningr of the 11 transboundary GWBs of basin-
wide importance has been integrated into the TNMNXhe ICPDR (see Map 4). For groundwater
monitoring under the TNMN (GW TNMN) a 6-year repog cycle has been set, which is in line with
reporting requirements under the WFD. GW TNMN imgs both quantitative and chemical (quality)
monitoring. It shall provide the necessary inforimato: assess groundwater status; identify trémds
pollutant concentrations; support GWB charactensatind the validation of the risk assessment;
assess whether drinking water protected area digecare achieved and support the establishment
and assessment of the programmes of measures aerdfehtive targeting of economic resources. In
line with the WFD, monitoring programmes meetingsh requirements were operational by 22
December 2006 and a report on the GW TNMN was stiuinio the EC.

To select the monitoring sites, a set of criteda been applied by the countries, such as aqyier t
and characteristics (porous, karst and fissuredfirced and unconfined groundwater) and depth of
the GWB (for deep GWBs, the flexibility in the dgsiof the monitoring network is very limited).
The flow direction was also taken into consideratity some countries, as well as the existence of
associated drinking water protected areas or etmwgs(aquatic and/or terrestrial). The current
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monitoring network designs are based on alreadstiagi national monitoring programmes which, in
some countries, are still under adaptation to ¢élgglirements of Article 8 of the WFD.

The qualitative monitoring determinants of GW TNMWwhich are set as mandatory by the WFD,
include dissolved oxygen, pH-value, electrical amtvity, nitrates and ammonium. The
measurement of temperature and set of major (tiaos)is recommended as they can be helpful to
validate the Article 5. risk assessment and comegdpnodels. Selective determinants (e.g. heavy
metals and relevant basic radionuclides) would leeded for assessing natural background
concentrations. It is also recommended to monftentater level at all chemical monitoring points in
order to describe (and interpret) thleysical status of the sind to help in interpreting (seasonal)
variations or trends in chemical composition of ugrdwater. In addition to the core parameters,
selective determinants will need to be monitoresipgific locations, or across GWBs, where the risk
assessments indicate a risk of failing to achiewe\Vbjectives. Transboundary water bodies shall
also be monitored for those parameters that asvaegt for the protection of all uses supported by
groundwater.

As regards quantitative monitoring, WFD requiresydhe measurement of groundwater levels but
the ICPDR has also recommended monitoring of sgtowgs; flow characteristics and/or stage levels
of surface water courses during drought periodsgestievels in significant groundwater dependent
wetlands and lakes and water abstraction as opfi@mameters.

All groundwater monitoring data reported to the DZP are integrated into the ICPDR TNMN
database. The major tool for this purpose is thauba GIS, which also includes quality control
processes. Interoperability with the European Imiion System on Water (WISE) is foreseen.

The number of groundwater monitoring stations amel density in a particular GWB is shown in
Annex 12. This information has changed since thicksr5 report to the EC as three countries have
changed the delineation of nominated transbounG&WBs.

4.2.2. Status assessment approach and confidence in the status assessment

The results of the status assessment of the 1$bwandary GWBs of basin-wide importance are
provided for the whole national part of a particd@PDR GWB (so called: aggregated GWB). If a
national part of an ICPDR GWB consists of sevardhiidual national-level GWBs, thgmoor status

in one national-level GWB is decisive in charadtieiy the whole national part of an ICPDR GWB as
havingpoor status

The confidence of the status assessment for théewlational part of an ICPDR GWB is illustrated
in Map 14. The confidence level indicates the (@mlogeneity of the status within an aggregated
GWB and is presented as illustrated in Figure 2& ihformation on confidence level is indicated in
maps on groundwater status. More detailed desonipgif the technicalities of the GW TNMN and
groundwater status assessment are given in theRGRDundwater Guidant®

0 |CPDR document: IC 141 ICPDR Groundwater Guidg2698).
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High confidence

1.) Status assessment is based on WFD
compliant monitoring data.

2.) If the national part of an ICPDR GW-
body is formed by more than one GW-
body or groups of GW-bodies, all have
the same status.

~—

Medium confidence
- If the national part of an ICPDR GW-
body is formed by more than one GW- ;
body or groups of GW-bodies, the status \ '
assessment is based on WFD compliant ',)
monitoring data and not all have the .
same status.

4

Low confidence
- Status assessment is based on risk
assessment data.
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Figure 26: Confidence levels for groundwater status as illustrated in Map 14.

4.2.3. Status of GWBs of basin-wide importance

A summary overview of the chemical and quantitatstetus for the 11 transboundary GWBs is
presented in Table 9. The detailed informationtatus for each GWB is given in Annex 11.

For two national parts of GWBs there is currentty status information available due to a lack of
information on status assessment. In this casmtbenation based on risk assessment is included.

4.2.3.1. Groundwater quality

Processing the data from the TNMN groundwater noomig programmes, the results on chemical
statusof the transboundary GWBs of basin-wide importaneee received and are presented in a map
form (see Map 15). The description of the methogplfor chemical status assessment and, in the
case ofpoor statusjnformation on threshold values including theilat®n to background values and
environmental quality objectives, is provided inetHCPDR document on characterisation
methodology of status assessment (see Annex 9).

Out of 11 transboundary GWBs of basin-wide imparéar(22 national parts evaluatedjood
chemical statusvas observed in all national parts of 8 transbham@&WBs (73%). In two additional
transboundary GWB®oor chemical statusias observed in one national part. In only one GiéBe

all national parts found to be poor status

Altogether,poor chemical statuwas identified in four out of 22 of the evaluatetional parts of the
11 transboundary GWBs. Nitrates were the causkegidor classification in every case.

4.2.3.2. Groundwater quantity
The results for the quantitative status of the dbmundary GWBs of basin-wide importance are
presented both in map form (see Map 15) and ineTal§see Chapter 2.3).
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Out of 11 transboundary GWBs (22 national partduatad),good quantitative statuszas observed

in all national parts of 9 transboundary GWBs (82K )}wo transboundary GWBgpod quantitative
statuswas observed in only one national part. The pa@ntjtative status is caused in two cases by
the exceeding of available groundwater resourcesne case by damage to terrestrial ecosystems and
in one case by damage to surface waters (spriimg)e case of the national part of one GWB, former
mining activities still have an impact on the qutitve status. Herewith it should be stated thadr
statuscan be caused by more than one reason.

4.2.3.3. Gaps and uncertainties

As the overall coordination of groundwater managenethe DRBD only started during preparation
of the Article 5 report in 2002, there were diffieces in the approaches taken in the WFD
implementation throughout the District. The Danumeintries used a broad spectrum of different
methodologies for the delineation and charactéosaif GWBs; the assessment of the risk of failure
to reachgood statusthe establishment of threshold values and stgeessment. Despite there being
overall coordination, further harmonisation of thaional methodologies is still needed. Data gaps
and inconsistencies have become apparent in therlyimd) data, resulting in uncertainties in the
interpretation of data. Furthermore, additionabimfation may be needed for a proper assessment of
the water balance. In addition, some countries haeatified the need to expand the current
monitoring networks to include monitoring statioalkng national borders, where transboundary
GWBs are located. In some cases, countries haessess the need to adapt their current monitoring
programmes to collect more comprehensive informatio groundwater quality and quantity.

To achieve a harmonisation of data sets for tramstbary GWBS, there is a need for intensive bi- and
multilateral cooperation. In addition, the intefant of groundwater with surface water or directly
dependent ecosystems need further attention. Aepteno harmonised system for coding the various
layers of the GWBs is available. The issue of défe groundwater horizons needs further discussion
and clarification.

As Serbia has not yet established a monitoring orwased on the WFD, only a risk assessment
could be carried out in this country due to thélatmonitoring data.

5. Environmental objectives and exemptions

5.1.  Management objectives for the DRBD and WFD environmental objectives
The WFD requires achievement of the following eonimental objectives by — in principle — 2015:

a. good ecological/chemical stata$ surface water bodies;

b. good ecological potenti@indchemical statusf HMWBs and AWBS;

c. good chemical/quantitative stato$ groundwater bodies.
The DRBM Plan provides an overview of the statuseasment results of both surface water bodies
and groundwater bodies for the entire DRBD and aiséessment classifications for the Non EU MS
(see Chapter 4). However, the DRBM Plan (Part Aeds from the national RBM Plans (Part B)
regarding the basin-wide scale, the respectivectibgs and respective complexity related to each
SWMI and groundwater. In order to make the appraachhe basin-wide level complementary and
inspirational to national planning and implememtativisions and specific operational management
objectives have been defined for all SWMIs and gdwater. They guide the Danube countries
towards agreed aims of basin-wide importance by 201d also assist the achievement of the overall
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WFD environmental objectives. The visions are basedhared values and describe the principle
objectives for the DRBD with a long-term perspeetiv
The respective management objectives describetdps sowards the 2015 environmental objectives
in an explicit way - they are less detailed thathatnational level and more detailed than expresse
the DRPC and Danube Declaration. The DRBD basirewndnagement objectives:
a. describe the measures that need to be taken toaftiminate existing significant pressures
for each SWMI and groundwater on the basin-widéesaad
b. help to bridge the gap between measures on thenaaievel and their agreed coordination on
the basin-wide level to achieve the overall WFDismnmental objective.
Based on the management objectives to be realis@@1b as the target, measures reported from the
national to the international level have been cdedpin such a way that they give an estimation of
their effectiveness in reducing and/or eliminatixisting pressures/impacts on the basin-wide scale.
The visions and management objectives are listeddoh SWMI and groundwater in Chapter 7 (The
Joint Programme of Measures), which includes théevamt conclusions regarding the
achievement/failure of the management objectives.

5.2. Exemptions according to WFD Article 4(4), 4(5) and 4(7)

The application of WFD Atrticle 4(4) indicates thaspective measures will not be implemented by
2015, but either by 2021 or 2027, whereas lessgant environmental objectives will be aimed for in
water bodies subject to WFD Article 4(5). Futurfdstructure Projects (FIP) may need an exemption
according to WFD Article 4(7) in the case that theyuld provoke deterioration in water status — the
application of these exemptions is also summariBethils on the application of the three Articles o
exemptions are part of the national Part B reports.

For the 681 river water bodies of the DRBD, it tensummarised that Article 4(4) is applied for 259
water bodies (38%) and Article 4(5) for 10 watedies (1%). Article 4(7) is implemented in 20
water bodies (3%). Exemptions according to WFD dti4(4) are applied in none of the six lakes
and in none of the four coastal water bodies. Aatit(5) is not implemented at all for lakes but for
two coastal water bodies. Further details on exemgptaccording to WFD Articles 4(4) and 4(5) for
all three components of hydromorphological alteradi (river and habitat continuity interruption,
reconnection of wetlands/floodplains and hydrolaegwlterations) are part of Chapter 7.1.4. Map 16
clearly illustrates which specific measures willurelertaken by 2015, which after 2015, or not at al
due to exemptions according to Articles 4(4) arg).dihformation on FIPs, which may be subject to
apply WFD Article 4(7) during the planning procésgprovided in Chapter 7.1.4.4, Annex 7 as well
as in Map 8.

For the 11 important transboundary groundwater dwdif the DRBD, Article 4(4) is applied for
quality for four national parts of GWBs and for qtity for two national parts of a GWB. Details are
illustrated in Map 17.
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6. Economic analysis of water uses

6.1. WFD economics

The WFD requires that river basins are also desdrib economic terms. Economic principles are
addressed in WFD Article 5 (and Annex lll) and Bl¢i 9. An economic analysis of water uses was
carried out in 2004 based upon the requirementstidle 5. Article 9requiresthat by 2010, EU MS
take account of the principle of cost-recoveryludig environmental and resource costs. In adalitio
to these direct references to economic instrumémesWFED refers implicitly to economic principles
in many of its Articles e.g. by allowing for exerigsis in the case of “disproportionate costs”.

Results of economic analysis in DBA 2004
The economic analysis in 2004 covered three isaneswas based on national contributions and
basin-wide assessments, with the reference yed. 200

a. Assessing the economic importance of water uses;

b. Projecting trends in key economic indicators andeds up to 2015;

c. Assessing current levels of recovery of costs fatewservices.
The assessment of the economic importance of wiatss showed relatively high rates for connection
to public water supply but lower rates for connaetio the public sewerage system and to wastewater
treatment plants. Differences identified in the remoic structure of the Danube countries (level of
agriculture, level of electricity generation etontribute to the varied importance of economic galu
of water among the countries.
The analysis of projected trends in key economdicators and drivers up to 2015 showed that
factors such as the level of connection rates difidiemcy improvements in water supply are
important in assessing future trends; but quaitédbrecasts in total water supply and demand were
not available in the majority of the Danube colesri
The assessment of current levels of cost recovmryéter services was based on data from pricing
and tariffs. As a result of differing economic, dircial and institutional conditions in the Danube
countries, the pricing systems also varied conalilgramong the countries.

The Danube Economic Analysis 2009
The current basin-wide analysis, which is closéalidd to national procedures, considers only those
economic issues that are of relevance on the b@dim-scale and enable international comparison.
For linking pressures with economics, so-caliedzontal economic issuegere identified. These are
issues within each SWMI that should, as far asiptessbe addressed as individual topics in the
economic analysis. The horizontal issues are:

a. Baseline scenario up to 2015;

b. Costrecovery analysis;

c. Cost-effectiveness analysis;

d. Cost-benefit analysis
A data collection system, based on agreed templates adapted in a way that reduces
inconsistencies in data definition and collection anethodological difficulties that arose in 2004.

%1 The cost-benefit analysis has not been perforrétkebasin-wide scale. It is dealt with on thearal level.
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6.2. Description of relevant water uses and economic meaning

6.2.1. The economic analysis of water use

An economic analysis of water uses was carriedvithtthe aim of assessing the importance of water
use for the region’s economy and assessing the-eacinomic development of the river basin.

Data concerning the general socio-economic sitoatiothe Danube countries have been collected
and compiled at the basin-wide level (Annex 15,l&db& 2). The data reveals a significant disparity
between economic circumstances in the Danube desntrith a clear decline in GDP from West to
East. Germany, for example, has a GDP of approy00OB6EUR per capita/year and Moldova, a
downstream country, has a GDP of less than 1,00R gt capita/year (see Figure 27).

Water abstraction among Danube countries is divatedollows: approx. 40% for agriculture, 40%
for industry (including energy production) and 2d&6urban use (Annex 15, Table 4).
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Figure 27: GDP per capita in the DRB (2005/2006)52.

Characteristics of water services

Water servicesneans all services which provide, for househgbddslic institutions or any economic
activity (WFD Article 2(38)):

(a) abstraction, impoundment, storage, treatmedis&ibution of surface water or groundwater;

(b) wastewater collection and treatment facilitdgch subsequently discharge into surface water.
Basic information regarding water services and egtion rates of the population to public water
supply, public sewerage systems and wastewatetmieed plants are presented in Figure 28 (see
Annex 15, Table 4). Out of the 80.5 million inhalits living in the DRB, about 57% live in urban
areas. The share of population connected to pwaier supply varies from 51% in Ukraine to 99%
in Bulgaria and Germany. In many Danube counttles water supply networks are in poor condition
due to faulty design and construction, and lackn@intenance and ineffective operation as a
consequence of the economic decline in the pasidded eakage is generally high - in many cases
30-50% of the water is lost. The extent of pipedking water supplies to households varies between
urban and rural areas, with rural populations imsaountries less well provided. The share of the
population connected to public sewer system vdrea 15% in Moldova to 95% in Germany.

®2 For BA only information for the Republika Srpsisainicluded.

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



Danube River Basin Management Plan 53

Current rates of connection to water supply, sewerage system and waste
water treatment in DRB (2006)

DE AT Ccz SK HU HR SI BA RS RO BG MD UA

O Population connected to public sewerage system (%)
@ Population connected to waste water treatment plant (%)
B Population connected to public water supply (%)

Figure 28: Drinking water supply, wastewater services and connection rates (2005/2006)%.

Many agglomerations in the region continue to disgh untreated municipal wastes into basin
waters. Sewage treatment in a large number of aggltions is also limited to screening before
being discharged directly into rivers. A numberuoban sector improvements in the 6 new EU MS
(CZ, BG, SK, SI, HU, RO) have been realized in regears and improved the level of collection and
treatment of sewage. Tertiary treatment (N and rRoval) is now also being applied in a large
number of the upgraded and new wastewater treatphamts, but not in all cases. A detailed analysis
of the population connected to wastewater treatrpkamits shows the situation on the national level,
distinguishing between the share of population ected to primary, secondary and tertiary
wastewater treatment facilities, as well as totainection rates (see Figure 3, Chapter 2.1.1.1 and
Annex 15, Table 4).

Characteristics of other water uses

The WFD requires the identification of water usasstraction for drinking water supply, irrigation,
leisure uses, industry, etc, and characterisatidcheoeconomic importance of these uses. Water use
means water services together with any other &gthéving a significant impact on the status of
water. The economic significance of water use i@ BBRB can be measured through wastewater
discharge per sector in each country (expressiethabitant equivalents).

Present water consumption

The aggregated annual water consumption of the PBRBulation connected to centralised water
supply systems is of the order of 30,849 millioh birban water use has decreased in many Danube
countries as a result of measures to reduce dearachéhs a consequence of economic restructuring
(Annex 15, Table 3). An overview of the economicpartance of most relevant water uses is
provided in Annex 15, Tables 7-10.

6.3.  Projecting trends in key economic indicators and drivers up to 2015

In order to assess key economic drivers likelynftuence pressures (see Chapter 2) and thus water
status up to 2015, a Baseline Scenario (BLS) has beveloped. In the BLS, trends in water supply
and water demand are evaluated. The focus is amgekan general socio-economic variables (e.g.
population growth), in economic growth of main sestand changes in implementation of planned
investments linked to existing regulation. Futurent projections up to 2015, for developments of
relevant sectors, are considered in the BLS cdlouldor measures (Annex 15, Table 10).

8 For BA only information for the Republika Srpsisainicluded.
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Projection of water demand

The water demand projection for 2015 is calcul&i@sed on national methodologies, which considers
minimum, average and maximum scenarios. The sasnakentified by all Danube Countries indicate

a small increasing trend of water abstraction asresequence of increases in water demand at basin
wide level in industrial, urban and agriculturat®es (Annex 15, Table 10).

Some economic sectors indicate reductions in wadenand mainly through technological changes
which increase efficiency of water use in the indaksector. Additionally, water abstractions for
urban needs will decrease slightly in upstream DBan@Qountries under the analyzed scenarios and
small increases in central and lower Danube Coestas consequence of increased connection rate to
centralized water supply will occur. Water demaiod &griculture is expected to become more
significant due to a large increase of DRB popalatintensification of agriculture in downstream
countries, and anticipated climate changes.

Projection of wastewater discharge

The aggregated wastewater generation of the pepulabnnected to central sewerage systems is
anticipated to increase. This should not resulintreased pollution, as the amount of untreated
wastewater will be significantly reduced and selvereasures will be implemented which contribute
to the reduction of water pollution (such as rethurcof losses; increased water efficiency in indyst
proper norms for irrigation during drought evermfgctive pricing policies).

6.4. Economic control tools

6.4.1. Cost recovery as an incentive for efficient use of water resources and as a financing
instrument

The WFD calls for accounting related to the recgwar costs of water services and information on
who pays, how much and what for. Cost recoverysfmecific water services is defined as the ratio
between the revenues paid for a specific serviak the costs of providing the service. In most
countries, the assessment of cost recovery focosesly on water supply as well as sewerage
services for industry and households. Costs inchmdeagement costs, depreciation, interests, taxes
and fees, and the environment and resources dastionmental and resource costs are not taken
directly into account in most countries as partttid economic analysis, due to both a lack of
methodology and information. In some countriesstxg economic instruments that are intended to
partly internalise environmental and resource casés considered separately in the cost recovery
assessment. The issue of cost recovery is primanilissue of national importance. Case studies are
presented in Annex 16.

6.4.2. Cost-effectiveness as a criterion for selecting measures to achieve reduction targets

Cost-effectiveness analysis (CEA) can be a decisiguport at the national level for selecting the
most cost-effective combinations of measures falugion in the Programme of Measures as
described in Article 11 of the WFD. The applicatioh CEA might be useful in assessing the
effectiveness of supplementary measures, whichredesant in a transboundary context. Achieving
the nutrient reduction targets cost-effectively,dgample, requires analysis of the costs and tsfiefc
potential measures. It is planned that cost funetiof various measures to reduce nutrients will be
added in the MONERIS scenario calculations.

6.5. Conclusions

Information and data on economic variables ancbfaatemains central to the implementation of the
WFD. The economic analysis shows an increase imvth#ability of data that are comparable across
countries and a large number of useful studieshencbsts and prices of water services (including
environmental and resource costs). With respethdochallenging environmental objectives of the

WFD and the necessary financial resources (which imaéhe short term exceed the capabilities of

some countries in the DRB), it seems essentiastabéish a pragmatic, targeted and integrated view
of the economic analysis that is applicable withia first implementation cycle of the WFD.
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7. Joint Programme of Measures (JPM)

The JPM builds upon the results of the pressurdysisa(Chapter 2), the water status assessment
(Chapter 4) and includes, as a consequence, msasubasin-wide importance oriented towards the
agreed visions and management objectives for 20iGfirmly based on the national programmes of
measures, which shall be made operational by Deeer912, and describes the expected
improvements in water status by 2015. Priorities floe effective implementation of national
measures on the basin-wide scale are highlightedl @e the basis of further international
coordination. Some additional joint initiatives amgeasures on the basin-wide level that show
transboundary character are presented as well. &eywndertaken through the framework of the
ICPDR.

The JPM is structured according to the SignificAfater Management Issues (organic, nutrient and
hazardous substances pollution and hydromorphabgiterations) as well as groundwater bodies of
basin-wide importance. It follows the basin-wide n@gement objectives for each SWMI and
groundwater in order to achieve the WFD environmlenbjectives by 2015. The JPM represents
more than a list of national measuress the effect of national measures on the Danube-ade
scale is also estimated and presented.

Key findings and conclusions on identified measuaed their basin-wide importance, as well as
priorities regarding their implementation on theibawide scale, are summarised as part of the JPM.
The implementation of the measures of basin-widpontance is ensured through their respective
integration into the national programme of measofesach Danube country. A continuous feedback
mechanism from the international to the nationaleleand vice versa will be crucial for the
achievement of the basin-wide objectives, in otdeimprove the ecological and chemical status of
water bodies.

The three SWMIs of organic, nutrient and hazardsuisstances pollution have been approached
taking into account the specific interlinkages ke#w them. The basic principles of those
interlinkages are described as part of Chapte 2Regarding the conclusions on these three SWMiIs
but also hydromorphological alterations, an impartfollow-up will be the improvement of
understanding with regards to the linkages betwespective DRBD river loads and the ecologic
response (ecological water status — see Chaptdindy.improvement will be based upon additional
monitoring results that will be available in thendag years.

The JPM does not address basic and supplementasunes (WFD Article 11(3) & (4)) separately.
However, as the supplementary measures are of fenp@ on the national level, they have been
taken fully into account and are therefore indiserflected.
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7.1. Surface waters: rivers

7.1.1. Organic pollution

7.1.1.1. Vision and management objectives

The ICPDR’s basin-wide vision for organic pollutiors zero emission of untreated wastewaters into
the waters of the Danube River Basin District.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen
by 2015:
EU Member States:
= Phasing out — by 2015 at the latest — all discleafge untreated wastewater from towns with
>10.000 population equivalents and from all majodustrial and agricultural installations,
through:
= Implementation of the Urban Waste Water Treatmerediive™.
= Where required, identification of construction amdimprovement of wastewater treatment
plants according to the ICPDR Emission Inventgry2815.
= Implementation of the Sewage Sludge Directive (88/2EC) and the Integrated Pollution
Prevention Control Directive (96/61/EC).
= Increase of the efficiency and level of treatméetéafter when necessary.
Accession Country and Non EU Member States:
= Specification of number of wastewater collectingteyns (connected to respective WWTPS),
which are planned to be constructed by 2015.
= Specification of number of municipal and industnahstewater treatment plants, which are
planned to be constructed by 2015 including:
= Specification of treatment level (secondary oriaeyttreatment)
= Specification of emission reduction targets

7.1.1.2. JPM approach towards the 2015 management objectives

Data for the JPM have been collected in combinatiih pressure information. Details on the data
collection can be found in Annex 3. The JPM consided addresses significant pollution pressures
from agglomerations, industries and agriculturéastified in Chapter 2.

In order to estimate the effectiveness of speaifgasures regarding the reduction of organic poltuti
on the basin-wide scalesgenario approacthas been developed. The scenario approach isarglev
for both organic and nutrient pollution when posurces are addressed. To a certain degree the
scenarios are also relevant for the reduction péidous substances in the DRB.

The scenario approach describes - as a startimg pthe status-quo regarding wastewater treatment
in the DRB (reference situation) and further itsembial future development (three scenarios) using
different assumptions. Th&eference Situation-UWWT 2005/2006(RefSit-UWWT) gives an
overview of the current situation regarding wastewdreatment and treatment efficiency in the
DRB®® (seeMap 18§.

= Baseline Scenario-UWWT 2015 (BS-UWWT):
This scenario describes the agreed measures fdirgsheycle of the WFD implementation on the
basin-wide scale until 2015 (see Map 19). Meastiraisare legally required for EU MS and other
measures that are realistic to be taken by the BldnMS have been taken into account. The
Baseline Scenario is based on the fact that Ronfesalesignated all of its territory (including its
coastal waters) as sensitive areaunder the UWWTD, in order to protect the Black Sea

% For RO the implementation year is 2018 regardig/@merations 2.000 - 10.000 PE.
% Reference data 31/12/2005 or 31/12/2006 for allNEsJ
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environment against eutrophication. Accordinglg émtire DRB is considered as a catchment area

for the sensitive area under Article 5(5) of the WWD. This means that discharges from urban

wastewater treatment plants situated in the Damaltehment area and which contribute to the

pollution of the sensitive area need to apply nstriegent treatment from agglomerations >10,000

PE. Or, as an alternative approach, these prowsionnot apply to individual plants if it can be

shown that the minimum percentage of reductiorhefdverall load in that area is at least 75% for

total P and 75% for total N. The following assuraps for measures to be implemented by 2015

were taken:

= EU MS (except RO): Implementation of the UWWTD. [l MS that have already fulfilled
Article 5(4) of UWWTD in their national parts fohe¢ DRB by 2005/2006, the exact same
reported treatment levels for agglomerations >10,B& were taken into account for the
scenario. In the case of further improvement of texaater treatment by 2005/2006 (for
agglomerations <10,000 PE), this has been consideithin the calculated scenario.

= RO (transition period for full UWWTD implementatiorB1/12/201&): The scenario
considers agglomerations >10,000 PE: N and P relmeogafurther agglomerations 2,000 PE
— 10,000 PE: secondary treatment for 77% of thed thodegradable load.

= Non EU MS: The scenario considers the reported murmbwastewater treatment plants with
secondary treatment/more stringent treatment tedmstructed by 2015 (see Table 11 for
specifications).

More information on the Baseline Scenario-UWWT 2@48 be found in Annex 17.

Table 11: Reported number of agglomerations in Non EU MS for which wastewater treatment plants will
be constructed / rehabilitated by 2015 and indication of the respective generated load.

HR BA RS MD UA Total
No. of agglomerations for 14 8 8 4 14 48
which WWTPs will be
constructed / rehabilitated
by 2015
Generated load (PE) 1,727,700 113,700 694,000 @Q4,0638,600] 3,218,000

Two additional scenarios have been developed desgrfurther steps toward the vision for organic
pollution as an orientation for future policy deoiss:

= Midterm Scenario-UWWT (MT-UWWT):
This scenario (Map 20) is based on the BS-UWWTaddition it assumes for Non EU MS, P
removal for agglomerations >10,000 PE in orderdoi@/e management objectives. This measure
would clearly be a major step towards achievingvis®n. Removal of P from all water treatment
plants (>10,000 PE) was assessed as crucial faeqting waters in river basins, economically
justified and technically simpi& In contrast to N removal, P removal can be redlimore easily.

= Vision Scenario-UWWT (VS-UWWT):
This scenario (Map 21) goes beyond the BS-UWWT el as the MT-UWWT and therefore far
beyond the requirements of the UWWTD. It is basadtlte assumption that the full technical
potential of wastewater treatment regarding theorah of organic influents and nutrients is
exploited for both EU and Non EU MS. If such a soémis to be realised, it is assumed that
agglomerations >10,000 PE are equipped with N anmdnkoval (secondary/tertiary wastewater
treatment), whereas all agglomeratie2s000 PE are equipped with secondary treatment.

% The deadline for CZ is 2010 and the deadline fas 2015.(see http://ec.europa.eu/environmenthimater-
urbanwaste/legislation/deadlines/index_en.htm)

®” daNUbs: Nutrient Management in the Danube Basihiwnmpact on the Black Sea, EU FP 5 project (BVK
CT-2000-00051).
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7.1.1.3. Summary of measures of basin-wide importance

Implementation of UNWTD

The implementation of the UWWTD in the EU MS and ttevelopment of wastewater infrastructure
in the Non EU MS are the most important measureaedace organic pollution in the DRB by 2015
and also beyond.

At present extensive improvements in urban wastwateatment are under implementation
throughout the Basin. For full implementation oétdWWTD in the DRB for EU MS, facilities
>10,000 PE have to be subject to more stringeatrirent since the DRB discharges inteeasitive
area Alternatively, requirements for individual plamieed not apply for sensitive areas in the case
that it can be shown that the minimum percentagavefall load reduction entering all UWWTPS in
that area is at least 75% for Total P and at |€8%b for Total N. In general, the overall treatment
efficiency is almost completely achieved in thetrgmsm countries and is fulfilled less in the middle
and lower Danube countries. Extensive efforts amdetway in the middle and lower Danube
countries to improve wastewater treatment. The avapplication of nutrient removal technologies
are expanding, particularly in response to the UWDAIfi the new EU MS. It is necessary that the
investments in wastewater collection and treatmierion EU MS also consider nutrient removal
technologies during upgrade or new constructioris Th necessary so that the overall increase in
wastewater flow that will occur as more communitieés connected to sewerage collection systems,
does not create excessive amounts of nutrient tamilu

Regarding P removal, regulatory demands (underUW8WT Directive) for implementation of
tertiary treatment are variable among the DRB aoesmiand are dependent upon the classification in
national legislation o$ensitive areasf surface water. The majority of projects undemstruction or
planned in the new EU MS contain tertiary treatmesghnology for P removal, as a result of
legislative transposition during the EU accessieriqal. N removal is more prevalent than P removal
among the municipal projects.

7.1.1.3.1. Results from calculated scenarios

The calculation results and the effects of agreeshsures as part of the BS-UWWT 2015
(BODs/COD emissions) are presented in Figure 29. Fig@ralso illustrates the potential for further
reduction as described by the MT-UWWT and VS-UWWfese results allow conclusions regarding
the achievement of the WFD environmental objectivdsch are described in the end of this chapter.
By 2015 not all emissions of untreated wastewatemfagglomerations with >10,000 PE will be
phased out (see Map 19: BS UWWT 2015). For thereafe year 2005/2006, 1,059 wastewater
treatment plants serve a total of 1,255 agglonmmrati(>10,000 PE) in the DRB. However, 228
agglomerations with sewerage collecting systemsstilelacking wastewater treatment plants (for
parts of the collected wastewater). These neea tedlised by 2015. 41 agglomerations >10,000 PE
are not equipped with sewerage collecting systemasreo wastewater treatment is in place for the
entire generated load. There are 4,969 agglomestietween 2,000 and 10,000 PE. 1651 of these
agglomerations have been reported to be servedd@®8 vastewater treatment plants (see Map 18:
Reference situation-UWWT).

As can be seen from Figure 29, the implementatiooodecting systems (without treatment) for
agglomeration$=2,000 PE in the DRB will lead to a significant ieaase of organic pollutants and
nutrients discharged to surface waters. In ordeavimid a deterioration of the actual situation, the
building of collecting systems is recommended to dmmbined with the implementation of
appropriate wastewater treatment techniques. Incéise of the DRB, these appropriate techniques
include nutrient removal as the entire Danube Basia catchment of sensitive araander the
UWWTD.
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Figure 29: Emissions of BODs and COD for the Reference Situation UNWT (RefSit-UWWT) and the three
different scenarios (Baseline Scenario-UWWT 2015; Midterm Scenario-UWWT; Vision
Scenario-UWWT)%, [The lighter coloured parts of the columns represent wastewater emissions that are not
collected in sewerage systems and not treated in a wastewater treatment plant.]

In the DRB, there are approx. 6,224 agglomeratieh800 PE, which generate a load of more than

94.7 million PE. There are 137 large cities >100,8 in the DRB that produce about 46% of the

total wastewater load generated.

Implementation of the Sewage Sludge Directive

The progressive implementation of the UWWT Direetim the EU MS is increasing the quantities of
sewage sludge requiring disposal. This increaseaisly due to the practical implementation of the
Directive as well as the slow but constant riséhim number of agglomerations connected to sewers
and the improvement of treatment (tertiary treatmvath removal of nutrients). Full implementation
will ensure that contaminated sewage sludge is amgdr contributing to organic pollution via
application in the agricultural sector.

Implementation of the Integrated Pollution Prevention Control (IPPC) Directive

Organic point source pollution coming from industtinits is partly addressed by the IPPC Directive
as well as a number of specialised EU Directivegiog specific sectors and specific Best Available
Techniques (BAT) regulations. According to the IPBQective, authorities need to ensure that
measures of pollution prevention and control aréodgate with the latest developments in BAT. The
main reporting requirement of the IPPC Directivethe publication of an inventory of chemical
emissions and sources called the European Pollgtargsion Register (EPER).

The EU Member States have been implementing th€ IPFective and as of end 2006 over 200
facilities had permits, which were reported to EPBRmania and Bulgaria have, however, received
gradual transition periods for IPPC implementatign to 2015 and additional facilities would be
receiving permits and implementing BREF up to ttege. It is expected that all facilities in the EU
Member States will meet the IPPC requirements adegito the legal timelines.

ICPDR BAT industrial sector recommendations

In the framework of the ICPDR, the Danube counttiese adopted the Recommendations on Best

Available Techniques in the following industrialcsars: chemical, food, chemical pulping and
papermakingy.

% Note: there are different scales of the Y- axis.

% |CPDR Doc IC 033: Recommendation on Best Availd#ehniques in the Food Industry (2000); ICPDR Doc
IC 034 Recommendation on Best Available Techniguése Chemical Industry (2000); ICPDR Doc IC 035
Recommendation on Best Available Techniques irCthemical Pulping Industry (2000) and ICPDR Doc IC
037 Recommendation on Best Available TechniquealsdrPaper Making Industry (2000).
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An assessment of BAT implementation in the Danubntries has been undertaken based on case
studies of selected pilot IPPC installations in industrial sectors: chemical and pulp and papee. T
pulp and paper industry was selected becausetiteidargest discharger of COD, accounting for
almost 50% of total discharges in the DRB (Emissitv@ntory 2004).

The estimates are very preliminary and only bageohuexisting data. Actual reductions may be
higher or lower and are subject to a variety ofdes; such as the closure of installations anddingl

of new ones.

The analysis shows that BAT implementation will @avpositive impact on pollution reduction in the
DRB. The estimated reduction of 50% for COD for thép and paper industry would result in an
annual reduction of 26,653 t/a in that sector. Apg the same calculation to total industrial COD
discharges of 133,950 t/a (for all Danube countelesept AT/DE as they have already implemented
all BATs), the reduction would be 66,975 t/a.

In developing the DRBM Plan, the ICPDR’s role isetacourage all the Danube countries to adopt
and implement IPPC legislation. The majority of cies have a mandatory obligation to the EU,
while the remaining countries could be encourageddopt legislation requiring the application of
BAT as basic measures in the JPM.

Recommendation on BAT at agro-industrial point sources

Agriculture is an important source of organic ptin. The wastewater discharged by agro-industrial
point sources contains large amounts of organistanbes. As installations for the intensive rearing
of poultry or pigs must meet the requirements ef[fPC Directive, the application of BAT is seen as
a way to reduce this pollution. For EU MS, biodegsle industrial wastewater from plants
representing4,000 PE belonging to the food industry that dostsemter urban wastewater treatment
plants before discharge to receiving waters, skapect conditions established in the UWWTD.

The ICPDR has developed a recommendation on BAAgad-industrial units including (i) technical
in-plant measures for the reduction of wastewatume and abatement of pollution load; (ii)
reduction of pollution load by end-of-pipe measurard (iii) environmental management
improvement actions. Additional measures are pregdse improve environmental compliance at the
plant and enforcement of the permitting environrakatithority. The full application of these BATs
for agro-industrial units is recommended to takacelin the Non EU MS not covered by the IPPC
Directive.

The recommendation also includes a provision tHagro-industrial units be required to prepare a
Manure Management Plan, when applying for a petoritischarge.

7.1.1.3.2. Estimated effects of national measures on the basin-wide scale

In comparison with the Reference Situation-UWWT 2006 (RefSit-UWWT), a reduction of

emissions regarding organic pollution will be acki@ by the implementation of any of the three

scenarios. However, it can be concluded that:

= The Baseline Scenario-UWWT 2015 implements the magament objectivesbut will not
ensure the achievement of the WFD environmentaativies on the basin-wide scale for organic
pollution by 2015 (see Map 19).

= The Midterm Scenario-UWWT goes beyond the 2015 maiggment objectives However, the
Midterm Scenario-UWWT will not ensure the achievemef the WFD environmental objectives
on the basin-wide scale for organic pollution byt20The measures proposed are not fully able to
be implemented by 2015 for economic, administraging technical reasons (see Map 20).

= The Vision Scenario-UWWT goes beyond the 2015 managent objectives (beyond the BS-
UWWT and MT-UWWT and therefore beyond the requirements of the UWWTD) and
would ensure the achievement of the WFD environmeat objectives on the basin-wide scale
by 2015 for organic pollution.However, the measures proposed within this sceraemot fully
able to be implemented by 2015 for economic, adstriaive and technical reasons (see Map 21).

The effectiveness of measures for the reductioorgénic pollution from industry and agriculture in

the DRB is currently not sufficiently quantifiedutbfurther efforts will be undertaken in this regar

within the next WFD cycle.
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Ultimately, the magnitude of reduction depends oltitipal decisions and the economic support for
investments in wastewater treatment. To suppothéursteps toward the environmental objectives,
strategic discussions (e.g. with regard to potérireancing mechanisms - see Chapter 7.4) are
foreseen in the framework of the ICPDR.

7.1.2. Nutrient pollution

7.1.2.1. Vision and management objectives

The ICPDR’s basin-wide vision for nutrient pollutio is the balanced management of nutrient
emissions via point and diffuse sources in the eatDanube River Basin District that neither the
waters of the DRBD nor the Black Sea are threatermdmpacted by eutrophication.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen

by 2015:

EU Member States, Accession Countrand Non EU MS

= Reduction of the total amount of nutrients enterthg Danube and its tributaries to levels
consistent with the achievement of the good ecoliffihemical status in the Danube River
Basin District by 2015.

= Reduction of discharged nutrient loads in the Bl&ela Basin to such levels, which permit the
Black Sea ecosystems to recover to conditions airtol those observed in the 1960s.

= Reduction of phosphates in detergents preferabblilyinating phosphates in detergent products
as it is already the case for some Danube countries

= Implementation of the management objectives desdrifor organic pollution with additional
focus on the reduction of nutrient point sourcessioins (see above).

= Implementations of best environmental practicesamdigg agricultural practices (for EU
Member States linked to EU Common Agricultural Bpl{CAP)).

= Create baseline scenarios of nutrient input by 2@il&ng the respective preconditions and
requirements of the Danube Countries (EU MembeeSi#ccession Country, Non EU Member
States) into account.

= Definition of basin-wide, sub-basin and/or natiogakntitative reduction targets (i.e. for point
and diffuse sources) taking the respective pretcimmdi and requirements of the Danube
Countries (EU Member States, Accession Country, EdriMember States) into account.

In addition, for EU Member States:

= Implementation of the UWWTD (91/271/EEC) as desadlifor organic pollution (see above)
taking into account the character of the receidiogstal waters as a sensitive area.

= Implementation of the EU Nitrates Directive (91/&BC) taking vulnerable zones into account
in case natural freshwater lakes, other freshwadelies, estuaries, coastal waters and marine
waters of the DRBD are found to be eutrophic ahsnear future may become eutrophic.

7.1.2.2. JPM approach towards the 2015 management objectives

The sources of nutrient emissions and measuresdicce respective pollution strongly overlap with
those from organic pollution. These inter-linkages considered within the working methodology. In
addition to measures related to the improvementastewater treatment and the application of BAT
for industry and agriculture, measures to contriffuse nutrient pollution are required. Further,
measures to reduce phosphate emissions from hdds&hmdry and dishwater detergents are
addressed and, finally, nitrogen pollution from espheric deposition is also dealt with.

Nutrient removal is required to avoid eutrophicatio many DRB surface waters and the Black Sea
North Western Shelf, in particular taking into agobthe character of the receiving coastal watsrs a
a sensitive areainder the UWWTD. The nutrient loads dischargednftbe DRB are an important
factor responsible for the deterioration and euircgition of parts of the Black Sea ecosystem. The
Danube countries committed themselves to implenfenMemorandum of Understanding adopted by
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the International Commission for the Protectiorthe Black Sea (ICPBS) and the ICPDR in 2601
and agreed th&the long-term goal is to take measures to reddezlbads of nutrients discharged to
such levels necessary to permit Black Sea ecosystemecover to conditions similar to those
observed in the 1960s’In 2004 the Danube countries adopted the Danubeabatiod' in the
framework of the ICPDR Ministerial Meeting and agptiethat in the coming years they would aspire
“to reduce the total amount of nutrients enteritge tDanube and its tributaries to levels consistent
with the achievement of good ecological status he Danube River and to contribute to the
restoration of an environmentally sustainable reti balance in the Black SeaSince Romania is
an EU MS, the environmental objectives of the EUDM&re also to be applied to transitional and
coastal waters in the Black Sea. Also for the Blaek, the EU Marine Strategy Framework Directive
will be implemented.

For the assessment regarding the effects of memadareeduce nutrient pollution by 2015 the
MONERIS model (see Chapter 2.1.2.2) has been afpliehe model takes into account both nutrient
point source as well as diffuse emissions. The ates presented (see below) are based on
assumptions for organic pollution regarding wastew&eatment (see previous chapter for details).
MONERIS compares the calculated nutrient inputrfade 2015) with the observed nutrient loads
(reference situation average 2001-2005) in thesieé the DRB and allows the respective conclusion
for measures implementation.

There is still a high uncertainty regarding theseaaffect relationships between nutrient pollutowl

the ecological status of the surface water bodigeeDanube and the Black Sea. Therefore further
research and monitoring is needed, as well as éincous improvement and calibration of the
MONERIS scenarios.

7.1.2.3. Summary of measures of basin-wide importance

On the basin-wide level, basic measures (fulfilthg UWWTD and EU Nitrates Directive) for EU
MS and the implementation of the ICPDR Best Agtiatl Practices Recommendation for Non EU
MS are the main measures contributing to nutrieduction.

Implementation of measures regarding urban wastewater treatment

The implementation of the UWWTD by EU MS and theamed measures of Non EU MS
significantly contribute to the reduction of nutriepoint source pollution, as already outlined abov
Map 18 illustrates the Reference Situation-UWWTt thrdicates the current situation regarding
nutrient point source pollution in the DRB. Map ttOMap 21 show the three different scenarios for
UWWT (Baseline Scenario-UWWT 2015, Midterm ScenddMWT, and Vision Scenario-UWWT)
and therefore the future development and improvémegarding point source pollution. It is clear
from the results that an additional measure to edes phosphates in detergents would further
contribute to the P emission reduction.

Implementation of the EU Nitrates Directive

A key set of measures to reduce nutrients relatartoing practices and land management. Nitrates in
particular, leach easily into water from soils thtve been fertilised with mineral fertilisers or
treated with manure or slurry. High nitrate levate one of the greatest challenges facing the WFD
implementation in the DRB. Action programmes haeerb established in the EU MS by either
applying thewhole territory approactor in so calledNitrate Vulnerable Zonesnder the Nitrates

1CPDR Document IC 027: Memorandum of Understantietyveen the ICPBS and the ICPDR, 2001
(Www.icpdr.org).

"1 |ICPDR Document IC 089: The Danube Basin — Riverthé Heart of Europe (Danube Declaration), 2004
(Wwww.icpdr.org).

2The MONERIS Model integrates the findings of paintirce analysis with those related to diffuse sesiend
reflects the overall nutrient input in the DRB @tal and per Danube country. Sl is using a mettasgth on the
OECD methodEnvironmental indicators for agriculture. MethodscaResults (2006)
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Directive (see Map 26). The EU Nitrates Directivnsato limit the amount of nitrate permitted and
applied and the resulting concentrations in surfeaters and groundwaters.

Implementation of Best Agricultural Practice (BAP)

Within the DRB, a concept of BAPhas been developed. This is different but comphearg to the
existing EU concepts of Codes of Good AgricultiPehctice (GAP) under the EU Nitrate Directive
and verifiable standards of Good Farming PractiG&R) under the EC Rural Development
Regulation 1257/1999.

To be effective, any BAP must not only be techmjcahd economically feasible, it must also be
socially acceptable to the farming community. AshlsUBAP can be applied as a uniform concept
across the whole DRB, but the level of environmiem@nagement/performance that can be expected
from farmers in different regions/countries willryasignificantly according to: (i) the agronomic,
environmental and socio-economic context in whichytare operating, and (ii) the availability of
appropriate policy instruments for encouraging farsnto adopt more demanding pollution control
practices.

A key action for successful implementation of BARensuring adequate storage capacity for manure
generated on farms and the application of advatesthiques for spreading manure. It is apparent
that implementation of BAPs should be linked to Bi¢ CAP. Future reforms of the CAP, its funds
and strategic priorities can also contribute to Webjectives. In particular, the voluntary agri-
environmental measures can be used to addresssaliind point sources of agricultural water
pollution (nitrates, phosphates and pesticidesyelksas soil erosion.

Implementation list of possible measures to control diffuse pollution

The information provided by countries in the nasibprogrammes of measures to control diffuse
pollution has been used in the development of tRBM Plan. Possible measures include: soil and
manure sample analysis; a parcel-specific fielcated for each growing season and annual farm
balance for N and P. These are not costly but requcommitment and proper technical support.
Lack of information at the national, regional anddl level on the causes of agricultural pollutzom

the practical measures available to farmers fouced) the risk of pollution can be addressed. It is
important to link the promotion of more environmaht friendly farming methods to economic
benefits such as improvements in yield and savimgghe cost of agrochemical inputs. The
development of appropriate and well written agtioal advisory messages is therefore essential, as
are demonstration plots/farms, training for adws@nd other capacity building measures for
agricultural extension services.

Basic considerations on the introduction of phosphate-free detergents

The ICPDR has initiated a process to support thedaction of P-free detergents in the Danube
countries. This measure is part of fleosphate Ban Scenario-Nutrient§see Map 25 and below).
At the moment, phosphates are completely replacethundry detergents in DE and AT. The
introduction of P-free detergents is considereteoa fast and efficient measure to reduce nutrient
emissions into surface waters. For the large nurabeettlements of <10,000 PE, the EU UWWTD
does not legally require P removal. A reductiorpbbsphate in detergents could have a significant
influence on decreasing nutrient loads in the Danphrticularly in the short term before all coiegr
have built a complete network of sewers and wadtawaeatment. Dishwashing detergents are an
important and increasing source of that pollutamtall Danube countries. Efforts to regulate this
source are also likely to be needed.

3 The concept of BAP in the DRB is defined as: “.. tighest level of pollution control practice thatydarmer
can reasonably be expected to adopt when workitignatheir own national, regional and/or local exitin the
Danube River Basin.”

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



64 Danube River Basin Management Plan

7.1.2.3.1. Scenarios for nutrient reduction

While point source inputs from urban wastewateattreent plants and industry are directly discharged

into rivers, diffuse emissions into surface wates caused by the sum of different pathways theat ar

realized by separate flow components. MONERE®nsiders seven pathways regarding inputs into

surface waters via pathways outlined in Figure Bafter 2). In addition, the retention of nutrieints

rivers (divided in main rivers and tributariescaculated.

To explore the potential and effect of nutrient uglitbn measures, the effect of measures are

estimated for point and diffuse sources using MONEBNd scenarios for nutrient reduction have

been calculated and are presented.

The Reference Situation-Nutrients 2000-2008RefSit-Nut) describes (as a starting point) tlaust-

quo regarding nutrient emissions in the DRB (seg Ma and Map 23). The Reference Situation-

Nutrients is based on average nutrient emissionan@P) for the years 2000-2005 and includes the

situation for these years described by analysingamurwastewater development and other point

sources of nutrients.

Furthermore, four nutrient scenarios have beerutaited from the data provided by the countries and

using some assumptions, in order to draw a piaftipotential future developments.

The scenario analysis is focused on possible megsar developments, related to the main sources

of nutrients (UWWTPs/point sources, agriculturedl éime introduction of P- free detergents. Changes

to important input parameters (from these sourbasg been developed and agreed by the Danube

countries to be evaluated by the model. The nectffof changes in input parameters on emissions

have then been calculated while keeping the emmssioom other sources constant (as in the

Reference Situation).

In a second step, the most likely developmentdaelto each source are combined to give the overall

baseline scenario for nutrient reduction.

The different scenarios for urban wastewater treatrdevelopment are described in Chapter 7.1.1.2,

and in short the assumptions are as follows:

= Baseline Scenario-UWWT 2015 (BS-UWWT): Implementation of the UWWTD for EU MS;
implementation of commitments by Non EU-countries.

= Midterm Scenario-UWWT (MT-UWWT): Baseline scenario plus additional, momentarily not
financially secured projects in Non EU MS, implertieq at least P-Elimination for treatment for
agglomerations above 10,000 PE.

= Vision Scenario-UWWT (VS-UWWT): N and P removal for all agglomerations above 1®PE in all
countries.

Due to the large uncertainty in both industrial @epment and in the IPPC implementation and

related reporting, it is assumed that industriaissions remain constant for the purpose of this

analysis.

There are still major uncertainties related to fetagricultural development. To account for this

situation three different options have been comsidlend used for scenario calculations.

The first scenari®@aseline Scenario — Agriculture 201sombines the best estimates of the countries

for future agricultural development. It is basednooderate developmeaf the agricultural sector and

the implementation of measures foreseen by thetdean This scenario is the most realistic one

compared with the other two agricultural scenafidgricultural Scenario-Nutrients 1 2015 and

Agricultural Scenario-Nutrients 2 2015) These two scenarios have been calculated assuaming

increase in the level of intensity of agricultutvelopment for the middle and lower DRB. The

implemented measures are identical to the firstage.

These two scenarios use different sets of estinfiateslevant input parameters, especially N swplu

" Behrendt et al. (2007): The Model System MONERIGO({) — User Manual; Leibniz Institute for Freshevat
Ecology and Inland Fisheries in the Forschungsvedt®erlin e.V., Miggelseedamm 310, D-12587 Berlin,
Germany.

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



Danube River Basin Management Plan 65

In summary:
= Baseline Scenario - Agriculture 2015 (BS-Agri-Nut):
This reflects a moderate development of agriculamd builds upon agreed measures to reduce
nutrient emissions in the DRB. This scenario fosesdhe future NQdeposition and incorporates
changes in agriculture. The parameter set canlwelfm Table 12.
= Agricultural Scenario-Nutrients 1 2015 (I-Agri-Nut-1):
This assumes that the N surplus of Danube countiiebe the same as for the EU 15 in the year
2000 (i.e. 57 kg/ha/a). Further, it is assumed tioathange in atmospheric deposition will occur.
= Agricultural Scenario-Nutrients 2 2015 (I-Agri-Nut-2):
This assumes that the N balance for the Danubetgesinill be same for CZ, BA, HR, SK, RS,
BG, HU, RO and UA as the upstream countries DE, &kl Sl (see Table 13). Further, it is
assumed that no change in atmospheric deposititbiake place and N surplus in the remaining
countries stays unchanged.
A further scenario evaluation calculated the impaxfta phosphate ban for laundry and dishwasher
detergents:
= Phosphate Ban Scenario-Nutrients (PBan-Nut):
This explores the reduction potential of an intrctthn of reduction of phosphates in laundry
detergents and dishwashers as recommended by thaluRen of the 10 ICPDR Ordinary
Meeting, December 2008.
After exploring the reduction potential of the ma&s addressing the various sources of nutrient
inputs, theoverall Baseline Scenario-Nutrients(BS-Nut-2015 combines the agreed most likely
developments in different sectors (urban wastewagriculture and atmospheric depositrand
describes the expected nutrient emissions in 204&p (24 and Map 25). This scenario has been
compared to the expected emissions of nutrientscbagon application of the management objectives
for the basin-wide scale.

Table 12: Changes in input parameters affecting agricultural diffuse emission for the Baseline Scenario
- Agriculture 2015 in percentage relative to the Reference Situation-Nutrients.

DE AT CzZz sSK &SI HR BA RS HU RO BG UA MD
Nitrogen -23,0 -18,0 -12,8 195 -20,1 86 142 954 149 36,8 18,0 42,7 18,2
surplus
Projection
Livestock -14 -6 0 0 -10 10 0 10 10 25 0 0 10
Projection
Fertilizer

application -2 4 10 21 0 20 20 20 20 24 30 20 30
Projection
Agricultural

land 0 0 -1 -2 0 0 0 -1 -1 -1 0 0 -2
Projection

NHy
Deposition -14 -6 0 0 -10 10 0 10 10 25 0 0 10
Projection

NOx
Deposition -25 -38 -45 -40 42 39 5 45 45 -33 47 24 96

> BS-Nut Scenario considers inputs from the Basefioenario for urban wastewater, moderate agricitand
the level of NQ from the atmospheric deposition.
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Table 13: Changes in nitrogen surplus as input parameter for the two scenarios reflecting an intensified
agricultural development in percentage relative to the Reference Situation-Nutrients (the other
input parameters are identical to the BS Agri- Nut).

DE AT CZ SK Sl HR  BA RS HU RO BG UA MD

2005 816 436 474 265 738 341 175 133° 225 228 155 134 20,0
(kg/hasa)
I-Agri- 30,1 30,8 204 1153 -22,7 67,5 226,0° 328,9° 153,0 150,1 267,85’ 327, 1855
Nut-1)
(-Agri- 09 -05 1054 1832 25 355 1225 4256’ 1737 1283 2504 1963’ 1385
Nut-2

7.1.2.3.2. Results from calculated scenarios and pollution reduction effects 2015:

Nitrogen and phosphorous emission in the DRB

Figure 30 and Figure 31 present the changes relaithe reference situation for different scersario
Figure 30 illustrates the results for nitrogercdh be clearly seen that the expected developmént w
lead to a decrease of inputs. However, the intieségricultural scenarios (I-Agri-Nut-1 and I-Agri
Nut-2) show that a potentially significant incre@as&l pollution would occur for several countries.

DE AT CzZz SK HU Sl HR BA RS RO BG MD UA Total

Change of Emissions in %

B BS-Agri-Nut 0O I-Agri-Nut-1 0O I-Agri-Nut-2 @ BS-Nut-2015
m UWWTP_baseline o UWWTP_midterm m UWWTP_\ision

Figure 30: Relative changes in Nitrogen emissions compared to the Reference Situation 2005 for the
different scenarios for UNWT and agricultural development. The Baseline Scenario-Nutrients
(BS-Nut-2015) consists of the Baseline scenario for UWWT 2015 (Baseline Scenario UNWTP-
2015) and the Baseline Scenario for Agriculture (BS-Nut-2015).

(The national RBM Plans provide additional inforioaton Nitrogen emissions.)

® 1t is clear that the starting figure in the refese situation in 2005 (13.3 kg/ha/a) might siguifity

underestimate the N-Surplus which is very low coregawith other neighbor countries. As there is i@da
uncertainty on this very low starting figure for R8the reference situation in 2005, the increasedeen in
2015 should be also seen with caution.

" The very high increase in the two intensified agtural scenarios for BA, BG, RS and UA does moli¢ate

that these countries will be large contributorsnafrients at all: even with this increase, theatitn in these
countries is currently far below the EU average #ms should put the increase in the baseline steiso a

comparable context.
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DE AT cz SK HU Sl HR BA RS RO BG MD UA Total
< 20
c 10
2 0 - -
2
8 197
uEJ -20
s -30 A
S -40
3
T .50 A
© 60
O I-Agri-Nut-1 O I-Agri-Nut-2 O BS-Nut-2015 B UWWTP_baseline
o UWWTP_midterm B UWWTP_vision O PBan-Nut B BS-Agri-Nut

Figure 31: Relative changes in Phosphorus emissions compared to the Reference Situation 2005 for the
different scenarios for UWWT, agricultural development scenarios and the scenario of a basin
wide ban of Phosphorous containing laundry detergents and dishwashers (PBan-Nut).

(The national RBM Plans provide additional inforinaton Phosphorus emissions.)

Figure 31 illustrates the Phosphorus load changlesive to the Reference Situation-Nutrients. The
parameter changes for the intensified agricultwrenarios do not influence the results for P, as
additional input is temporally stored in the st@hding only to changes on a longer time scale.

The significance of P reduction in detergents (thynand dishwashers detergents) was also
calculated and the results are presented in Figiurd his figure also illustrates the values foramb
wastewater treatment development in the DRB (basedhe EU MS basic measures and the
commitments of non EU MS in achieving wastewateatiment plants until 2015).

The results for the calculated Phosphate Ban SiceNatrients show that that the P emission would
be significantly reduced. This relatively cheap swa has a reduction potential similar to the
investments in urban waste water treatment. Thigldeto a very favourable cost-effectiveness
solution.

The following section presents the calculated tedok the overall effects for N and P.

Reference Situation and calculated Baseline Scenario-Nutrients 2015 (BS-Nut 2015)
Nitrogen emissions and loads

Regarding N emissions, Figure 32 illustrates thim&tls for both the Reference Situation-Nutrients
and the overall Baseline Scenario-Nutrients 2088 @so Map 22 and Map 24). The green bar gives
an indication of the fulfilment of the managemetjeative regarding "Reduction of discharged
nutrient loads in the Black Sea Basin to such kvelhich permit the Black Sea ecosystems to
recover to conditions similar to those observethé1960s.
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| RefSit-Nut
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Figure 32: Nitrogen emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s7.

Nitrogen emission sources

Figure 33 shows the main sources of N emissioténQRB. Regarding thReference Situation-

Nutrients, about 49 % of the N emissions are related taaljure (27 % directly due to fertilizer and

manure application; 22% indirectly due to NHy dapos coming from agriculture) (see Map 22).

Significantly, 41% of the N emissions (NHy emissidnom agriculture and NOx emissions mainly

from industrial incineration processes and traffa@nnot be directly influenced by the Danube

countries alone because it is partly due to atmerdpldeposition from sources outside the DRB.

With regard to the Baseline Scenario-Nutrients 2@&tanges for the share of contribution of each

source are expected. This is mainly caused byatethat with the further development of UWWT

within the DRB, the share of N coming from urbaglagnerations will be reduced (see Map 24). The

share of most of the other sources will correspagigliincrease.

Reference situation: 686 kt/a Baseline scenario 2015: 602 kt/a

10%

10% 14%

0,
27% 21%
EWWTP O Urban systems NHy agricultural area
E Background [0 Manure & Fertilizer

O NOXx agricultural area [0 NOX other area NHy other area

Figure 33: Sources of nitrogen emissions in the DRB for the Reference Situation-Nutrients and Baseline
Scenario-Nutrients 2015 (BS-2015).

8 Both emissions and load values are normalizetedangterm hydrological situation.
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Basic considerations regarding nitrogen load due to atmospheric deposition

As mentioned above, nutrient emissions via atmaspldeposition in the DRB are significant (41%

of the total nitrogen load). These nitrogen emissjdrom atmospheric deposition do not exclusively
originate from the DRB but come as well from coigdroutside the DRB. The reduction of this

source of nitrogen will require a broader regicaggproach. Normalized

Phosphorus emissions and loads

Regarding P emission, Figure 34 illustrates P Idaddoth the Reference Situation and the Baseline
Scenario 2015 (see aldbap 23andMap 25. The green bar gives an indication of the fuléim of

the management objective regarding "Reduction sftdirged nutrient loads in the Black Sea Basin to
such levels, which permit the Black Sea ecosystemecover to conditions similar to those observed
in the 1960s.

70 | RefSit-Nut
0O BS-Nut-2015

60 -

50 @ State of 1960's with Iron Gate
s
< 40
[]
(&)
:5 30
8 20

10

0
Emissions to Danube Load to Black Sea

Figure 34: Phosphorus emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s.

Phosphorus emission sources
Figure 35 shows the main sources of P emissioneaDiRB.

Reference situation: 58 kt/a Baseline scenario 2015: 46 kt/a
4% 5%

21%
29% 26% 20%
11%
13% 27%
35%
EWWTP [ Urban systems O Agricultural land use
M Background [ Other sources

Figure 35: Sources of phosphorus emissions in the DRB for the Reference Situation-Nutrients and
Baseline Scenario-Nutrients 2015.

" Both emissions and load values are normalizetedangterm hydrological situation.
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7.1.2.3.3. Estimated effects of national measures on the basin-wide scale

Nitrogen pollution

Comparison between the Baseline Scenario-Nutrigffiss and the Reference Situation-Nutrients
shows a reduction of N pollution in the DRB.

For the Reference Situation-Nutrients, the N emarssito surface waters are 686 kt/a, whereas the
calculated Baseline Scenario-Nutrients 2015 to eaehithe management objective 2015 will be
602 kt/a, which is a reduction of 12 % (84 kt/apwéver, the total nitrogen load into the receiving
Black Sea is currently 468 kt/a, the BS 419 kwaich is still 40 % higher than the loads of the
1960s. Therefore, it can be estimated that forogén pollution the management objective 2015
regarding the reduction of nutrient loads to suebels, which permit the Black Sea ecosystem to
recover to conditions similar to those observeth@1960s will not be achieved.

Therefore, it can be concluded that the measure ta by 2015 on the basin-wide scale to reduce
nitrogen pollution will not be sufficient enough toachieve to achieve the respective management
objective and the WFD environmental objectives 2015

Phosphorus pollution

The comparison between the Baseline Scenario-N@b 2ihd the Reference Situation-Nutrients
shows a reduction of phosphorus pollution in theBDR

For the Reference Situation-Nutrients P emissions to surface waters are 58 kt/a, whetiea
calculatedBaseline Scenario-Nutrients 20180 achieve the management objective 2015 will be
46 kt/a, which is a reduction of 21 % (12 kt/a) wéwer, the total Phosphorus load into the receiving
Black Sea (taking into account retention processgsgurrently 29 kt/a, and according to the
BS 23.5 kt/year, which is still 15% higher than tbads of the 1960s.

Therefore, for Phosphorous thespective management objective on the basin-wideade will not

be achieved by 2015, and this is most likely alsbe case for the WFD environmental objectives.

A ban of P containing laundry detergents by 201@ dishwasher detergents by 20Bh¢sphate
Ban Scenario-Nutrientg is seen as a cost effective and necessary me@scoenplement the efforts
of implementing urban waste water treatment. Th&ésn b as already recommended by the
11" Ordinary Meeting of the ICPDR (December 2008) wofurther reduce the P emissions by
aproximately 2 kt/a to a level only 5% above thiiga of 1960s. This measure appears necessary to
bring the DRB closer to reaching the managementabibps as well as the WFD environmental
objectives.

Concluding for both N and P pollution in the DRB this means that the management objective by
2015 related to reduction of nutrient load to el of 1960's will be partially achieved for Nigen
and Phosphorus.

7.1.3. Hazardous substances pollution

7.1.3.1. Vision and management objectives

The ICPDR’s basin-wide vision for hazardous substa&s pollution is no risk or threat to human
health and the aquatic ecosystem of the watersha Danube River Basin District and Black Sea
waters impacted by the Danube River discharge

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen

by 2015:

EU Member States, Accession Countrand Non EU MS

= Elimination/reduction of the total amount of hazard substances entering the Danube and its
tributaries to levels consistent with the achieventd the good chemical status by 2015.

= Implementation of Best Available Techniques andtB&svironmental Practices including the
further improvement of treatment efficiency, treatrnlevel and/or substitution.

= Explore the possibility to set up quantitative retittn objectives for pesticide emission in the
Danube River Basin District.

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



Danube River Basin Management Plan 71

In addition, for EU Member States
= Implementation of the Integrated Pollution PrevemtControl Directive (96/61/EC), which also
relates to the Dangerous Substances Dire@tvé64/EEC

7.1.3.2. JPM approach towards the 2015 management objectives

Reducing hazardous substances emissions is a cotaglethat requires tailor made strategies as the
relevance of different input pathways is highly staimce-specific and generally shows a high
temporal and spatial variability.

Although there is insufficient information on theagmitude and implications of problems associated
with hazardous substances at a basin-wide levisl ciear that continued efforts are needed torensu
the reduction and elimination of discharges of ¢hesbstances. This is particularly the case because
hazardous substances can remain in the envirorioreatvery long time, can bioaccumulate and can
harm ecosystems and human health, even in vergdomentrations.

As discussed in Chapter 2, the sources of hazasidaistances vary. They include: direct and indirect
discharge from industrial point sources (includiag pollutants); municipal wastewater from
households and through urban runoff; direct appboaof pesticides and other hazardous substances
and accidental pollution. Therefore, measures doae or eliminate hazardous substances need to be
based on a variety of approaches addressed tadhedual pressures and sectors.

7.1.3.3. Summary of measures of basin-wide importance

Implementation of measures regarding urban wastewater treatment

Due to the synergies between measures to addrgssior nutrient pollution and hazardous
substances, the further implementation of the UWW®DEU MS contributes to the reduction of
hazardous substances pollution from urban wasteveaig from indirect industrial discharges. For
Non EU MS, the construction of 47 municipal WWTBs2015 will improve the situation (although

it should be noted that the construction of newesage collecting systems which are not connected
to respective WWTPs may have a detrimental effect).

A further area of importance is the input from urb@reas via storm water overflows. Here, the
reduction of emissions requires improved storm waignagement.

Implementation of measures regarding the industrial sector

For the industrial sector, the implementation & Bl IPPC Directive is the most important measure
for the EU MS. The IPPC Directive is a comprehemsinstrument to integrate and address different
aspects of pollution control at large-scale indabtactivities. The EU MS must ensure that
installations of a specified size are neither ditlabd nor altered without an IPPC permit. Onehef t
main obligations for operators of facilities is éosure that Best Available Techniques (BAT) are
applied. In addition, the implementation of respectEU Directives will reduce pollution by
hazardous substances as well.

Measures includesduction of point source emissigrspecially from industrial sources, by applying
BAT as a first, inevitable step. These measureg li@en proven to bring significant reduction in a
short time period. BAT, as required by the impletagion of the IPPC Directive and the ICPDR BAT
recommendations for Non EU MS, comprises technoldgchanges in the production process,
substitution of specific substances and the usadfof pipe technologies.

Other relevant measures for substances being egle&s the environment include chemical
management measures. These are mostly based oeghlldtions such as REACH (EU regulation on
Registration, Evaluation, Authorization and Resimic of Chemicals) or the Pesticides Directive and
involve e.g. bans/substitution of certain substarmemeasures which ensure the safe application of
products (e.g. pesticides) - often referred to astBenvironmental Practices (BEP). Further, the
Dangerous Substances Directive (2006/11/EC) aimgethice pollution of waters by certain
dangerous substances, which have been selectety roaithe basis of how toxic or persistent they
are, including how much they may accumulate in wisyas.

The implementation of BAT in different industriattors — outlined for EU MS by the IPPC
Directive and for Non EU MS by relevant ICPDR Recoemdations - will further contribute to
achieving the management objectives.
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Implementation of measures regarding the agricultural sector

For agro-industrial installations, implementatioihtioe IPPC and application of BAT and BEP are
relevant measures for the EU MS. With regard toudee of pesticides and other hazardous substances
in agriculture, the concept of BAP is expectedasult in positive effects both in EU MS and Non EU
MS. For EU MS, the EU CAP offers potential for aémial reductions in pollution from agriculture.
However, a possible increase of agricultural atgisi (particularly in countries of the middle and
lower DRB) might offset these efforts if the incsed activity is not undertaken in a sustainable.way
An immediate pesticide ban for the most hazardeigsity pesticides (e.g. Atrazine, Lindane, Diuron
and Endosulfan) in Non EU countries would also pedunput of hazardous substances in the DRB.

Implementation of measures regarding accidental pollution

With regard to accidental pollution, the most impat measures are prevention of accidents and
ensuring effective contingency planning in the caan incident. In the framework of the ICPDR,
the Danube countries have taken important stepagare such mechanisms are in placeAécident
Early Warning Systerhas been developed and is being maintained, uskdaamtinually improved.

The Accident Emergency Warning System (AEWS) in the DRB

The need for an Accident Emergency Warning System (AEWS) in the DRB is recognized in Article 16 of the
DRPC. Established in the early 1990s, the AEWS is an integral part of the activities of the ICPDR and all Danube
countries are involved (not yet Montenegro). The AEWS is activated whenever a risk of transboundary water
pollution exists, or threshold danger levels of hazardous substances are exceeded. The System sends out
international warning messages to countries downstream. This helps national authorities put environmental
protection and public safety measures into action. Principal International Alert Centres (PIACs) in each country
form the central points of basin-wide cooperation in early warning. The ICPDR Secretariat maintains the central
GSM based communication system, which is integrated within the ICPDR information system (Danubis).

In addition, the ICPDR has developed an inventdrgaiential accident risk spots (ARS Inventory).
The Danube countries reported a total of 97 comiated sites (86 deposit sites, 11 industrial sites
and/or abandoned industrial sites) that have piafestcidental risks for water. For 12 contaminated
deposit sites (out of 23 contaminated sites withedévant information)short, middle and long-term-
measuresare recommended. In cases of contaminated indliatrd/or abandoned industrial sites, the
information is limited. For approx. 27% of the refgal contaminated industrial siteshort, middle
and long-term-measurese necessary.

7.1.3.3.1. Estimated effects of national measures on the basin-wide scale

The Dangerous Substances Directive, the IPPC Dieeahd UWWTD implementation by EU MS, as
well as widespread application of BAT/BEP througholbe DRB, will improve but not solve
problems regarding hazardous substances pollufiba. reduction/elimination of the amount of
hazardous substances entering the Danube and itsiliutaries to levels consistent with the
achievement ofgood chemical statumay not be possible by 2015 and further efforts & needed.
Due to the lack of reliable information, an assessemt as to whether the management objectives
will be achieved by 2015 is not possible.

Against this background, an overall improvementhia information available on the use and input to
water of hazardous substances is a priority taskhe ICPDR in the future. Experience in other
basins has shown that simply ensuring the avaitiglihd calculation of data on hazardous substances
discharged has initiated a sustainable reduction.

Therefore, it is an important additional objectivethe JPM tamprove knowledgeon sources and
relevant input pathways of the various hazardousstamces. To this extent, the inventory of
emissions, discharges and losses required undeEWhBaughter Directive on Priority Substances,
adopted by the Environment Council in October 2G0®uld be used. The Danube countries should
perform this inventory in a comparable and coortidavay. The ICPDR and its expert groups should
ensure coordination and reporting.
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7.1.4. Hydromorphological alterations

The pressure analysis and water status assessimant that surface waters of the DRBD are
impacted by hydromorphological alterations to ansigant degree. In fact a majority of surface
waters fail the WFD objectives because of thoseratiibns, which signals the need for measures to
achieve the management objectives and WFD envirotahebjectives. Interruption of river and
habitat continuity, disconnection of adjacent wedlfloodplains, hydrological alterations and future
infrastructure may impact water status and areetbe addressed as part of the JPM.

On the European level, measures related to theowepment of hydromorphological alterations are
exclusively foreseen and required by the EU WFD raotdby any other, specific European Directive.
Therefore the respective DRBD management objectiaa® an important role in guiding the joint
improvement of ecological water status. The obyestiare the same for EU MS and Non EU MS.
Measures reported by the Danube countries to eestgdromorphological alterations - in the case
that good ecological status/good ecological poteniglnot achieved or measures are needed to
achievegood ecological status/good ecological potentigdhave been screened for their estimated
effect on the basin-wide scale. Priorities for iempkntation on the basin-wide scale and the expected
status improvement between 2009 and 2015 are sussddor each hydromorphological component.
As also outlined in Chapter 2.1.4., in cases witetmtries share river stretches it is likely thamne
hydromophological components (river and habitattiooiity interruption, hydrological alterations)
include double-counts. This is because the infdonabas been reported separately by the Danube
countries and is not bilaterally harmonised. Howgetke discrepancy between the results of the
analysis and the factual values without double-t®imestimated to be only between 1 and 4%. of the
total. For the cases where countries reported aggdarfor shared river stretches the information
needs to be harmonised in the future.

7.1.4.1. Interruption of river and habitat continuity

7.1.4.1.1. Vision and management objectives - interruption of river and habitat continuity

The ICPDR'’s basin-wide vision for hydromorphologitalterations is the balanced management of
past, ongoing and future structural changes of thigerine environment, that the aquatic ecosystem
in the entire DRB functions in a holistic way and irepresented with all native species.
This means in particular, that anthropogenic barrie and habitat deficits do not hinder fish
migration and spawning anymore sturgeon species and specified other migratorgaps are able
to access the Danube River and relevant tributari8surgeon species and specified other migratory
species are represented with self-sustaining pogpioles in the DRBD according to their historical
distribution.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen
by 2015:

EU Member States, Accession Countrand non EU MS

= Construction of fish migration aids and other measuo achieve/improve river continuity in the

Danube River and in respective tributaries to emsaproducing and self-sustaining of sturgeon

species and specified other migratory species.

- Specification of number and location of fish migwat aids and other measures to
achieve /improve river continuity, which are inteddto be implemented by 2015 by each
country.

= Restoration, conservation and improvements of htband their continuity for sturgeon species
and specified other migratory species in the DarRilsger and the respective tributaries.

- Specification of location, extent and measure tyg@ch are intended to be implemented by
2015 by each country.

= Performance of a feasibility study regarding thesgpaility for sturgeon and other important
species to migrate upstream and downstream thrthegtron Gate | & Il dams including habitat
surveys. If the results of this feasibility studyllee positive the respective measures should be
integrated into the DRBM Plan and Joint Programfrideasures for implementation.
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7.1.4.1.2. JPM approach towards the management objectives - interruption of river and habitat continuity

The DRB rivers with catchment areas >4,000 kmdange to medium sized and include crucial living
and spawning habitats, vital to the life cyclesfish species. These rivers can be classified as
ecologically very sensitive as they are the keygs@and starting points of fish migration for lcang
medium distance migratory fish species. The DarRiber, for example, is not only a key migration
route itself, it is also of special importance those species migrating from the Black Sea and
connects all tributaries in the basin for migration

The overall goal of river and habitat continuumtoeation is free migration routes for the DRBD
rivers with catchment areas >4,000%mas this will be crucial for achieving and maintag good
ecological status/potentidbr the future. However, due to the results of dbgective setting already
undertaken at the national level (related to theliegtion of WFD Article 4(5)), some restoration
measures will not be implemented (see Figure 3Maal 27).

In general, all fish species of the DRB are migngtthowever, the importance of migration for the
viability of fish populations varies considerabiyang them. Differences exist in terms of migration
distances, direction (upstream, downstream, |I3tesphwning habitats, seasons and the life stage fo
which migration takes place. DRB migration requiegnts are more relevant iowland riversthan in
headwater fish communities. (The definitionhafadwaterandlowlandrivers and their relation to the
rhithral andpotamalsections, as well as the different fish regionsiwdrs, are illustrated ifrigure

36).
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Figure 36: Fish zones, abiotic conditions and rhithral (headwater)/potamal (lowland river) sections
(adapted from Jungwirth et al. 2003)%.

80Jungwirth, M., Haidvogl, G., Moog, O., Muhar, Schmutz, S. (2003): Angewandte Fischdkologie an
FlieRgewassern. p552; Facultas UniversitatsverlaanWSBN 3-8252-2113-X.
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Long distance migrants (LDM), such as the Belugaggton Huso husdy formerly migrated from the
Black Sea up to (what is termed) tBarbel regionof the DRB. Medium distance migrants (MDM, so
called potamodromous fish species) such as Nalsendrostoma nasysnd Barbel Barbus barbuy
migrate migrate within the river over distancesamzn 30 to 200 km within th@arbelandGrayling
regions of the DRB". In contrast, headwater fish species migrate ceenparable short distances
because their living an spawning habitats are claseach other. Nevertheless, under a long term
perspective all fish species need open river caitjin

Table 14 lists examples for both the long distamggrants of the DRB as well as nine DRB medium
distance migrants that are represented with thbesignumbers in the Danube River and adjacent
lowland rivers, and which are therefore of key impance regarding continuity restoration. The key
MDMs have been selected out of overall 58 fish Egethat have been classified in the European FP7
Project EFI+. The technical report on the ecoldgieritisation approach (Annex 18) includes more
details on LDMs and MDMs.

Table 14: Examples for long and medium distance migrants in the DRB (based on EFI+ guild
classification (see http://efi-plus.boku.ac.at).

DRB Long Distance Migrants (LDM)

Nr. Scientific name English name
1 Huso huso Great sturgeon, beluga
2 Acipenser guldenstaedti Russian sturgeon
3 Acipenser nudiventris Ship sturgeon
4 Acipenser stellatus Stellate sturgeon
5 Alosa caspia Caspian shad

6 Alosa immaculate (pontica)

Pontic shad

DRB Medium Distance Migrants (MDM)

Abramis brama
Abramis sapa
Acipenser ruthenus
Aspius aspius

Barbus barbus
Chondrostoma nasus.
Hucho hucho

Lota lota

© 0 N O 0o M WODN

Vimba vimba

Common bream
Danubian bream
Sterlet

Asp

Barbel

Nase

Danube salmon
Burbot

Vimba

8. Waidbacher, H. & G. Haidvogl (1998): Fish migratiand fish passage facilities in the Danube: Past a
present. In: Jungwirth, M., Schmutz, S. & Weiss(e8is.): Fish Migration and Fish Bypasses. Oxf&ighing

News Books: pp 85-98.
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Ecological prioritisation approach for continuity restoration in the DRB

The focus for measures in the DRBD is on establishing free migration for long and medium distance
migrants of the Danube River and the connected lowland rivers that are addressed at the Roof level (for a list of
the respective fish species in the DRB, see Table 14 and Annex 18) This results in a decrease in the level of
ecological measure priority (on the basin-wide scale) from the Danube River to the DRBD headwaters. In order to
enable a sound estimation of where to target measures most effectively at the basin-wide scale, it is necessary to
carry out an ecological prioritisation of measures to restore river and habitat continuity in the DRBD. A
respective study has been performed for this DRBM Plan in coordination with the Danube countries (Annex 18).
The elaborated approach provides indications on the step-wise and efficient implementation of restoration
measures at the basin-wide scale. It provides useful information on the estimated effects of national measures in
relation to their ecological effectiveness at the basin-wide scale and serves as a supportive tool for
implementation of future measures. Therefore, it also supports feedback from international to national level and
vice versa. The approach allows the illustration of key migration routes for long and medium distance migrants of
the DRB (see Map 28). The illustrated distribution of LDMs is based on historical information going back
centuries. The historical information serves the definition and use as reference conditions corresponding to
entirely or almost entirely undisturbed natural conditions. The distribution of MDMs is based on modelled data
that has been calibrated with current information. Details of the prioritisation approach are part of the full
technical report (see Annex 18).

In general, the approach is based on various criteria (see Annex 18 for details) focusing on the migratory
behaviour of LDMs as well as MDMs in the DRB. The criteria are weighted differently, to perform an ecological
prioritisation of measures for continuity restoration on the basin-wide scale.

The output of the approach is a calculated Prioritisation Index (Pl = migratory habitat x (1 + first obstacles
upstream + distance from mouth + reconnected habitat + protected site). This allows an estimation of where
measures would be most effective from the ecological point of view for implementation on the basin-wide scale.
A maximum possible PI value of 36 indicates the utmost priority, whereas a Pl of 0 indicates a low priority for a
measure (see Map 28). The Pl was grouped into classes of ecological priority (utmost priority: Pl >13, very high
priority: (Pl 10-12), high priority: PI 7-9, medium priority: Pl 4-6), low priority: Pl 1-3). Based on the results, the
approach allows an illustration of potential key migration routes for long and medium distance migrants in the
DRB (see Map 28). The achievement of free fish migration for the identified key migration routes by 2015 (taking
into account the existing barriers in the DRBD and reported measures for continuity restoration to be taken by
2015 - see Figure 37 and Table 15 for details) will contribute to both the implementation of the DRB
management objectives for river and habitat continuity and achievement of the WFD environmental objectives
and their maintenance in the future.

The key findings of the ecological prioritisation approach are part of the next sub-Chapter 7.1.4.1.3..
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The Danube River and the restoration of river and habitat continuity

The status of migratory fish, such as sturgeon (declared as a species of basin-wide importance in the framework
of the ICPDR), is a strong indicator of the ecological condition of the entire DRB.

The Danube River itself is a key migration route and connects all tributaries for migration. The Iron Gate Dams |
& II, in part the Gabcikovo Dam, and the chains of hydropower plants in AT and DE represent significant
migration barriers for fish. Migratory fish, such as sturgeon and medium distance migrators, are particularly
affected, being unable to move up or downstream between their spawning grounds and areas used at other
times in their life cycle. Further information regarding the effects of the dams on fish migration can be found in
Chapter 2.1.4. (JDS 2 info box).

In particular, the impact of the Iron Gate Dams | and Il has resulted in sharp declines in most Danube sturgeon
species (now endangered), with significant regional economic impacts on the productivity of fisheries.

As a result, the ICPDR has developed a step-by-step approach (see Annex 19) to jointly ensure the achievement
of the management objectives related to the restoration of river and habitat continuity in the DRB. As part of the
DRBM Plan and JPM, the first step foresees the performance of a feasibility study to re-open the Iron Gate
Dams for free fish migration, with a focus on sturgeon species. The technical and ecological problems to be
investigated and overcome are complex. However, at present, joint investigations are still ongoing regarding the
funding of the feasibility study. Due to the respective timeframe, results of the feasibility study can only be
expected during the second and/or third WFD cycles.

The feasibility study’s key objectives are to:

 Identify the management and restoration measures required to ensure availability of suitable habitats for
migratory fish, especially sturgeon, along the main Danube River from the Black Sea to upstream of the Iron
Gates Dams.

» Develop innovative means of adapting the Iron Gate Dams | and Il so that the sections and habitats of the
river above and below the dams are ecologically ‘reconnected’ in a way that meets the needs of migrating
aquatic species.

* Undertake all necessary pre-implementation studies so that the solutions identified are fully developed and
justified from environmental, economic, social and cultural perspectives.

»  Demonstrate how such solutions could be developed and implemented for large dams elsewhere in the
DRB.

In case the results from the feasibility study are positive, the next steps for the ICPDR approach include the
implementation of measures for the Iron Gate Dams and a similar feasibility study regarding Gabcikovo Dam.
Once the decision is made to assist sturgeon species in bypassing the Gabcikovo Dam, respective actions need
to be discussed and considered in the upper DRB.
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7.1.4.1.3. Summary of measures of basin-wide importance - interruption of river and habitat continuity
Overview of measures to restore river continuity in the DRBD

The Danube countries have reported on the meathwuaesvill be undertaken by 2015 to ensure fish
migration (where still needed) e.g. constructioriigti migration aids. Measures that will be takes a
intended to ensure both up and downstream migraifofish and will also help to improve the
migration of other fauna. Figure 37 and Map 27stitate that, as of 2009, 932 interruptions of river
and habitat continuity are located in the DRBD B6which are located in the Danube River). By
2015, 108 fish migration aids will be constructadhe DRBD that should ensure the migration of all
fish species and age classes according to besalaleaiechniques. The figure is limited to 108686
measures to restore river continuity interrupti@me subject to an exemption according to WFD
Article 4(4) and 32 measures to WFD Atrticle 4(5hisTindicates that most restoration measures will
not be undertaken until the second and third WFDBlecyArticle 4(4)) and that some migration
barriers will not be restored at all due to techhimfeasibility and disproportionate costs (Arécl
4(5Y%2. Consequently, 824 interruptions of river contipuwill remain impassable for fish migration
by 2015 andgood ecological statusnay not be ensured. To date, the status regartidg)
interruptions has yet to be clarified by the respedanube countries and no measures have yet been
indicated. This means that at present no meastedsr@seen and neither WFD Article 4(4) nor 4(5)
can be applied. However, it has to be taken intmact and further investigated that some measures
may not be necessary as the ecological statustmdtes already achieved in 2009 despite the
presence of a continuity interruption (see &i&ap 27).

m Danube River DRBD tributaries All DRBD rivers
932
876
824
773
686
637
103 108
56 51 49 69 69
321 32 ﬂ 35 37
o Ie) 2
- a— y a— a—
River continuity Fish migration River continuity ~ Exemptions WFD Exemptions WFD  No measuresyet ~ No measures yet
interruptions aids to be interruptions Art. 4(4) Art. 4(5) (less indicated EU MS  indicated Non EU
2009 constructed by 2015 (implemented stringent env. MS
2015 2021/2027) objectives)

Figure 37: Interruption of river continuity in the DRBD as of 2015 (including the number of exemptions
according to WFD Article 4(4) & 4(5)).

Table 15shows the information provided in Figure 37 focke®anube country.

8 Details on those barriers are available in Fi@g#@nd Map 27.
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Table 15: Overview for each Danube country on the number of river continuity interruptions 2009 &
2015, restoration measures (e.g. fish migration aids) and exemptions according to WFD
Articles 4(4) and 4(5).

River migF:zrion River
continuity aids to be continuity Exemptions | Exemptions No measures
interruptions interruptions | WFD Art 4(4) | WFD Art 4(5) | yet indicated
2009 constructed 2015
by 2015
Non
EU MS EU MS

DE 244 883 236 236 0 0 -
AT 270 71 199 199 0 0 -
cz 68 284 66 66 0 0 -
SK 98 16 82 82 0 0 -
HU 18 9 9 9 0 0 -
Sl 12 0 12 12 0 0 -
HR 2 0 2 0 0 2
BA 5 0 5 0 0 5
ME - - - - - -
RS 30 1 29 0 0 - 29
RO 145 1 144 48 27 6985 -
BG 39 0 39 34 5 0 -
MD 1 0 1 0 0 - 1
UA 0 0 0 0 0 - 0
Total 932 108 824 686 32 69 37
Danube 56 5 51 49 0 0 2

Table 16indicates the estimated river km to be restore@®@5 for the Danube River. Further, it

outlines the respective number of water bodieswlilaprovide free migration routes.

Table 16: Number and percentage of river water bodies restored by 2015 through fish migration aids
(referencing to total water body number).

Total number of water Water bodies affected by | Water bodies restored for
bodies continuity interruptions continuity by 2015
Danube River 45 21 (43%) 3 (7%)
DRBD tributaries 636 275 (43%) 34 (5%)
All DRBD rivers 681 296 (43%) 37 (5%)

8 A DE national prioritisation of river continuitgstoration is in process. In addition to the lisecbntinuity
interruptions, DE will make 90 additional passaiolefish by 2015, which are relevant for the baside scale.
However, those 90 obstacles to be made passalfistianigration by 2015 are not yet localised. fos reason
all barriers have been temporarily classified aseteptions WFD Art 4(4) - continuity restored by 202027"

and appear as

such in

Table 15, Figure 37 and Map 27. They are not refband visualised as measures to be taken by lagwsill
in fact be implemented by 2015. Those measuresetreant for the future report on the progress eésure
implementation on the basin-wide scale. The DEonatiRBM Plan provides more detailed information.

8 Cz is currently finalising a national prioritisati concept for river continuity restoration. Fiventinuity
interruptions will be made passable for fish by 2@hd will be displayed in the national RBM Plamthe
DRBM Plan those interruptions are temporarily irdéd and illustrated as “Exemptions WFD Article (4

% No measures are needed as the good ecologiazs/giatential is already achieved in 2009. Furthverasures
for headwater fish species that migrate over coaigarshort distances are not taken into accoutite@-

Level.
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Results of the ecological prioritisation approach for continuity restoration in the DRB

The key findings of the ecological prioritisation approach are illustrated in Map 28 and show that some
continuity interruptions in the lower (Iron Gate Dams), middle (Gabcikovo Dam) but also the upper Danube River
receive utmost ecological priority for measures with Prioritisation Index (Pl) values between 13 and 24. The Iron
Gate Dams clearly show the highest priority for continuity restoration with Pl values larger than 20. In the upper
Danube River the PI ranges largely between 8 and 16 based on the fact that this reach is classified as a LDM
habitat. The barriers within the LDM habitat of the DE Danube River generally receive higher values for
ecological restoration compared to the Austrian reach due to the fact that longer habitats are reconnected and
most obstacles are within Natura 2000 areas. The priority for continuity restoration is currently considered as low
in the headwater of the Danube River itself. Measured from the Danube’s source this headwater reach is only
17 km long (Map 28). For the DRB tributaries it can be concluded that barriers closer to the confluence with the
Danube River generally have a higher priority for continuity restoration than those located further upstream.

In total 9468 continuum interruptions have been considered. Out of the 681 prioritised interruptions, 29 (3%)
show utmost priority for ecological restoration, 99 interruptions (10%) are of medium and 543 (58%) of low
ecological priority. More than a quarter (27%) of the continuity interruptions are not of ecological priority at all for
restoration (PI=0) on the basin-wide scale as they are located in headwaters or artificial canals. However, it has
to be stated that the importance to restore upstream/headwater interruptions will increase as soon as
downstream continuity interruptions will be restored.

The results of the proposed prioritisation are recommended to be used as a guideline for implementing ecological
efficient measures. However, it has to be pointed out that ecological prioritisation is only one aspect in deciding
which measures to implement. Several other important aspects (e.g. economic and/or administrative issues)
exist alongside ecological prioritisation, which will also be taken into account when deciding where priority
measures will be implemented by 2015 and beyond.

7.1.41.3.1. Estimated effect of national measures on the basin-wide scale

Water bodies with migration barriers that shoulddstored by 2015 (and that are not subject to WFD
Article 4(4) or 4(5)) are indicated in Figure 37ddnighlighted in Map 27. Based on the approach of
ecological prioritisation of measuree restore river and habitat continuity in the DRBMap 28
illustrates where priority measures could be impgetad to achieve the estimated highest
effectiveness of measures on the basin-wide scal®\#-D environmental objectives.

For river and habitat continuity interruption, the WFD environmental objectives on the basin-
wide scale will not be achieved in 201%5ut it is likely that these objectives can be achied after
2015 through implementation of all measures indicatd to be undertaken by 2015 and beyond
2015 under WFD Article 4(4). For these measures, the ecological prioritisafimm continuity
restoration in the DRBD should be taken into actdlat are summarised above.

8 1,688 barriers are located in the DRBD (see Figfiend Table 15). For the prioritisation approgmécific
criteria have been applied for analysis pre-salaabif barriers, which resulted in the value of @@tinuity
interruptions. Details regarding this pre-selectwa outlined in Annex 18.
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7.1.4.2. Disconnection of adjacent floodplains / wetlands

7.1.4.2.1. Vision and management objectives - disconnection of adjacent floodplains / wetlands

The ICPDR’s basin-wide vision for is that floodplas/wetlands in the entire DRBD are re
connected and restored. The integrated functiontbése riverine systems ensure the development
of self-sustaining aquatic populations, flood pratiion and reduction of pollution in the DRBD.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen

by 2015:

EU Member States, Accession Countrand non EU MS

= Protection, conservation and restoration of wet#imbdplains to ensure biodiversity, the good
status in the connected river by 2015, flood pridecand pollution reduction.

= To determine the implementation steps for restonasind reconnection of lost floodplains and
wetlands along the Danube River and its tributaggsriority ranking needs to be developed and
introduced taking flood retention, nutrient redaatiand wetland/floodplain re-connection into
account (the identified 17 sites identified alonge tDanube River and tributaries of
approximately 330.000 ha should be consid€red

=  Implementation of therfo net-loss principle®

7.1.4.2.2. JPM approach towards the management objectives - disconnection of adjacent floodplains /
wetlands
Floodplains/wetlands play an important part of éleelogical integrity of riverine ecosystems and are
of significant importance when it comes to ensuéobievinggood ecological statusf adjacent
water bodies (see Chapter 2.1.4. for details). B% &f the former wetlands in the DRBD are
considered to be disconnecgl%dnajor restoration efforts and measures are needadier to achieve
reconnection of floodplains/wetlands in the enfi@BD (although some restoration projects have
already been undertaken by the Danube countriescant years).
The approach chosen for the JPM to protect, coasamd restore wetlands is a pragmatic one, taking
into account a background of 80% wetland loss. DaBube countries have provided information on:
= national floodplains/wetlands >500 ha with a patdrib be reconnected to the adjacent river;

» respective reconnection measures to be undertak2@1b or beyond regarding WFD Art.4(4).
The analysis shows the area of floodplains/wetldndse reconnected by 2015 for both the Danube
River and its tributaries. The inter-linkage witational RBM Plans is vital for wetland reconnection
as significant areas are expected to be reconnécteiders with catchment areas <4,000%kand
with surface areas <500 ha having neverthelessiymsiffects on the water status of larger rivers.
The approach will be further developed during theosid RBM cycle as improvements in knowledge
are expected. Current activities on the produatibfiood risk maps will e.g. significantly contritei
to the compilation of an inventory of connected digtonnected floodplains/wetlands and therefore
increase the knowledge on reconnection potentiathEr, activities in the frame of projects such as
the IUCN European Green Belt or the WWF Lower Danubreen Corridor will contribute to
knowledge increase on wetlands and floodplaineénDRB.

8" The 330.000 ha restoration potential refers tdifigs of the WWF-Danube Pollution Reduction Program
report: Evaluation of Wetland and Floodplain Argathe DRB (1999). The 330.000 ha restoration piaen
served as a general orientation but have not lzd&mtinto account in the DRBM Plan to compare Hutual
reconnection area of wetlands/floodplains neitberanclude on the achievement/failing of the WFD
environmental objective.

8 No net loss principle = conservation of floodpkiand wetlands whenever possible — if surface avéas
wetlands are converted to other uses, the totdametresource base has to be offset through réistorand
creation of other wetlands.

% Danube Basin Analysis 2004: Danube Pollution Rédnd®rogramme report: Evaluation of Wetland and
Floodplain Areas in the DRB (1999).
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7.1.4.2.3. Summary of measures of basin-wide importance - disconnection of adjacent floodplains /
wetlands
Figure 38 and Map 6 illustrates that from the 643,ha of wetland areas identified in 2009 with
potential for reconnection, 62,300 ha are expedtedbe reconnected to DRBD rivers by 2015
(5 wetlands representing 10% of identified potdhptian area of 45,308 ha will be reconnected to the
Danube River itself (11 wetlands representing 7386tording to the application of Article 4(4), two
wetlands will be reconnected after 2015, withingkeond and third RBM cycles.

m Danube River DRBD tributaries AllDRBD rivers

612,745
562,818

476,777 478,398

45,308 62,300
2

; 72,047
i w0738,

9927 1 A — -_—
Totalarea Floodpains/wetlands Exemption WFD 4(4) Exemption WFD 4(s5) No measuresyet No measuresyet
floodpains/wetlands reconnected 2015 (reconnection by (less stringent env. indicated EU MS indicated Non EU MS
with reconnection 2021/2027) objectives)

potentialin ha 2009
Figure 38: Restored lateral connectivity by total area (ha) by 2015 (areas >500 ha).

Table 17 shows the information provided in FiguBef@ each Danube country.

Table 17: Overview of wetland/floodplain area (ha) to be reconnected by 2015 and/or for which water
regime improvements will be made by 2015, as well as WFD exemptions (per country) .

Floodplains/wetlands | Floodplains/wetlands | Exemptions | Exemptions | No measures yet
with reconnection | to be reconnected by | WFD Art WFD Art indicated
potential 2009 (ha) 2015 (ha) 4(4) 4(5)
Non
EU MS EU MS
DE 5,964 5,964 0 0 0 -
AT 9,554 9,554 0 0 0 -
Ccz 0 0 0 0 0 -
SK 4,842 0 4,842 0 0 -
HU 13,330 13,330 - 0 0 -
Si 1,520 1,520 0 0 0 -
HR 0 0 0 0 - 0
BA 0 0 0 0 - 0
ME - - - - - -
RS 31,932 31,932 0 0 - 0
RO 473,556 0 473,556 0 0 -
BG 0 0 0 0 0 -
MD 24,888 0 0 0 - 24,888
UA 47,159 0 0 0 - 47,159
Total 612,745 62,300 478,398 0 0 72,047
Danube 562,818 45,308 476,777 0 0 40,733

% Explanation of table content: ‘0’: no basin-widgevance of issue in Danube country; ‘- no infatfan has
been provided by the respective Danube country.d¥ew measures may be taken on the national level.
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7.1.4.2.3.1. Estimated effect of national measures on the basin-wide scale

Based on the JPM results, the measures of basm-imgpportance for reconnection of wetlands/
floodplains (whereggood ecological status/ecological poteniighot achieved or measures are needed
to maintaingood ecological status/ecological potentiate now identified. Their implementation will
be crucial to achieve the WFD environmental obyagiby 2015 and partly beyond (2021/2027) in
the DRBBD. It is difficult at this stage to indicathat the exact effect of such measures would be at
the basin-wide scale. The installation and appbcabf appropriate control mechanisms at the
national level regarding measure implementatioh lvélimportant in order to achieve this basin-wide
ain™. A respective feedback mechanism between thenadtand international level and vice versa
will enable the further estimation of the basin-aviffect of the implemented national measures.

7.1.4.3. Hydrological alterations

7.1.4.3.1. Vision and management objectives - hydrological alterations

The ICPDR’s basin-wide vision for hydrological akations is that they are managed in such|a
way, that the aquatic ecosystem is not influencedts natural development and distribution.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen

by 2015:

EU Member States, Accession Country and non EU MS:

o] Performance of a respective analysis as an addetwltim Danube Basin Analysis 2004 to be
part of the Danube River Basin Management Plan.dgament objectives will be defined as
soon as the analysis is finalised.

7.1.4.3.2. JPM approach towards the management objective - hydrological alterations

As shown by the pressure analysis and status assesdydrological alterations impact the status of
water bodies (see Chapter 3 and Chapter 4). Impoent, water abstraction and hydropeaking are
key pressures that require measures on the badmsgale.

The initial management objective, as shown abomly, included the execution of a pressure analysis
and stated that the definition of management objestwould be undertaken as soon as the analysis
has been finalised. Based upon the now completedysig, the management objective can be
supplemented. As steps towards the vision for Hgdical alterations, the implementation of the
following management objectives by 2015 are foresee

EU MS, Accession Country and Non EU MS:

Impoundments Most of the impounded water bodies are designiatdm heavily modified and the
good ecological potential (GEP) has to be achiedmgk to this fact thenanagement objective
foresees additional measures on the national levéhprove the hydromorphological situation in
order to achieve and ensure the GEP.

Water abstractionsThe management objectivéoresees thelischarge of a minimum ecological
flow, ensuring that the biological quality elements aregdpod ecological status respectively good
ecological potential.

Hydropeaking Most of the water bodies affected by hydropeaking designated to be heavily
modified and the good ecological potential (GEP3 t@a be achieved. Therefore, thenagement
objectiveforesees measures on the national level to imptloeesituation to achieve and ensure the
GEP. Hydropeaking and its effect on water status isery complex issue. Therefore, further
respective investigations and scientific studiesrereded.

%1 Exact control mechanisms need to be further déforenational level (e.g. ordinances). See theei®e
national RBM Plans and Programmes of Measuresxsbdinks in Annex 1).
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7.1.4.3.3. Summary of measures of basin-wide importance - hydrological alterations

Figure 39, Maps and 7 a, b & c illustrate thatph009, 697 hydrological alterations are located i
the DRBD whereas 558 are reported for 2015 (Map. 29yltiple hydrological pressures
(impoundment, water abstraction, hyropeaking) cafdund to one hydrological alteration in Figure
39. The number of individual hydrological pressuras therefore be larger than the total number of
hydrological alterations. Table 18 and Annex 2Minf on the detailed number of the individual
hydrological pressures. 449 impoundments are Iddat¢he DRBD rivers, 44 of them in the Danube
River. 140 water abstractions are causing altaratin water flow (4 on the Danube River: one of
them in the German reach, one at the Gabcikovo 8aantwo in the Hungarian reach). Out of them,
105 are significant alterations with insufficieninimum flows. 89 sites of impacts regarding altered
flow regimes through hydropeaking were analysedb&ig significant alterations with water level
fluctuations larger than 1 m/day below a hydropopkmnt (or less in the case of known negative
effects on biology).

Overall, it is foreseen that 139 measures to impriowacts on water bodies caused by hydrological
alterations will take place by 2015 (Figure 39 amab 29). 52 measures will address impoundments
and 3 measures the buffering of hydropeaking. 4asones will be implemented regarding water
abstractions and specifically 28 regarding insigfic minimum flows. 236 measures are subject to
WFD Article 4(4) and will therefore be implementatter 2015. Only two hydrological alterations
(impoundments) will not be addressed with measased/FD Article 4(5) is applied.

Besides the 44 existing impoundments, for the DarRilver itself, water abstraction with insufficient
residual water is only relevant for the Gabcikoyditopower dam. Hydropeaking is not analysed as a
significant pressure in the Danube River and ocdora buffered way over short river stretches
downstream of tributary confluences (Enns, AT) owdstream of large dams (Gabcikovo and Iron
Gate Dams).

B Danube River DRBD tributaries All DRBD rivers
697
635
558
498
206
226 236 252
137 139
62 60 44 B =
10 Q 2 2 6 1
Hydrological Hydrological Hydrological Exemption Exemption No measures No measures
alterations alterations alterations 2015 WEFD 4(4) WED 4(5) (less yet indicated yet indicated
2009 improvement (improvement  stringent env. EU MS Non EU MS
2015 by 2021/2027) objectives)

Figure 39: Measures for hydrological alterations by 2015 and exemptions according to WFD Articles 4(4)
and 4(5) for the remaining alterations.

Table 18 shows the information provided in Figur@ f8r each Danube country. Details on
hydrological alterations in the DRB are also preddn Maps 7 a,b & d/lap 29as well as in Annex
20.
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Table 18: Overview for each Danube country on the number of hydrological alterations 2009 & 2015 and
exemptions according to WFD Articles 4(4) and 4(5) %2.
Total no. of Total no. of Exemptions
hydrological | Improvement | hydrological | Exemptions WED Art Measure not
alterations by 2015 alterations | WFD Art 4(4) 4(5) yet indicated
(2009) 2015
EU Non
MS | EUMS
DE 180 3 177 0 0 177 -
AT 255 54 201 201 0 - -
cz 6 0 6 0 0 0 -
SK 35 8 27 0 0 27 -
HU 27 18 9 9 0 0 -
Sl 12 0 12 12 0 0 -
HR 4 0 4 0 0 - 4
BA - - - - - - 0
ME - - - - - - -
RS 19 0 19 0 0 - 19
RO 58 3 55 8 2 45 -
BG 100 53 47 6 0 41 -
MD 1 0 1 0 0 - 1
UA - - - - - - -
Total 697 139 558 236 2 296 24
Danube 62 2 60 10 0 44 6
Imp.% 449 52 397 153 1 220 23
Abstr. 140 42 98 71 0 27
HyPe% 89 3 86 38 0 47 1
7.1.4.3.3.1. Estimated effect of national measures on the basin-wide scale

Based on the results of the JPM, the measures sf-bade importance for restoration of
hydrological alterations are now identified. Thenplementation will be crucial in order to
achieve the WFD environmental objectives by 2018 partly beyond (2021/2027) in the
DRBD. lt is difficult at this stage to indicate wihithe exact effect of such measures would be
at the basin-wide scale. The installation and appbn of appropriate control mechanisms at
the national levéf regarding measure implementation will be importarechieve this basin-
wide aim. A respective feedback mechanism betwkemational and international level and
vice versa will enable the further estimation & thasin-wide effect of implemented national
measures.

92 Explanation of table content: ‘0’: no basin-widgavance of issue in Danube country. ‘- no infation has
been provided by the respective Danube country.d¥ew measures may be taken on the national level
(see national RBM Plans);

% Multiple impacts from hydrological pressures (impdment, water abstraction, hydropeaking) can hmddo
one hydrological alteration. The number of indivatibydrological pressures can therefore be laifugn the total
number of hydrological alterations. Explanatiorabbreviations: Imp = Impoundments, Abstr = Water
abstractions, HyPe = Hydropeaking.

% Exact control mechanisms need to be defined fudhehe national level (e.g. ordinances). Seedbpective
national RBM Plans and Programmes of Measuresxsbdinks in Annex 1).
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7.1.4.4. Future infrastructure projects

7.1.4.4.1. Vision and management objective - future infrastructure projects

The ICPDR'’s basin-wide vision fofuture infrastructure projects is that they are cdncted in a
transparent way using best environmental practicesd best available techniques in the entire
DRBD — impacts on or deterioration of the good statand negative transboundary effects are fully
prevented, mitigated or compensated

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen

by 2015:

EU Member States, Accession Countrand non EU MS

o] Conduction of Environmental Impact Assessmentsaral/Strategic Environment Assessment
in conjunction with the EU Water Framework Direetirequirements of Article 4(7) during the
planning phase of the respective future infrastmeproject if needed.

o] Fulfilment of the conditions set out in WFD Articke in particular the provisions for new
modifications specified in Article 4, Paragraph 7.

o] Recommendations for stakeholders for the implentemtaf best environmental practices and
best available techniques.

7.1.4.4.2. JPM approach towards the management objectives — future infrastructure projects

As analysed in Chapter 3, many future DRBD infrastire projects (navigation, hydropower, flood
protection) may have negative impacts on wateusthy 2015 and need to be addressed accordingly.
The DRBD management objectives include precautionagasures (BEP and BAT) that should be
implemented to reduce and/or prevent impactgand ecological status/ecological potential

7.1.4.4.3. Summary of measures of basin-wide importance - future infrastructure projects

In order to prevent and reduce basin-wide and lb@unsdary effects from future infrastructure
projects in the DRBD, the development and applicatof BAT and BEP is crucial. For new
infrastructure projects, it is of particular impamte that environmental requirements are considered
as an integral part of the planning and impleméntgtrocess right from the beginning of the process
In the framework of the ICPDR, it is intended toelep respective processes/guidance in this regard.
Such a process is already taking place in the a#igig sector to reduce and prevent effects from new
projects, but also current maintenance works —tBeeJoint Statement described in detail below.
Similar approaches could be performed for othetosscin the framework of the ICPDR (e.g.
BEP/BAT for hydropower generation).

For 22 FIPs, SEAs have been performed during tenphg process. Further, EIAs have already been
performed for 31 FIPs, and are planned for anddBefFIPs, whereas no EIAs were performed for 18
projects (see details in Annex 7). 91 FIPs will dh@vnegative transboundary effect on other water
bodies and 87 FIPs are even expected to provokgialettion of water status. Exemptions according
to WFD Article 4(7) are applied for 89 planned Fidsd are summarised in Chapter 5 as well as
illustrated in Map 16.

Joint Statement on the guiding principles for the development of inland navigation and
environmental protection in the DRB.

Inland navigation can contribute to making transport more environmentally sustainable, particularly where it can
act as a substitute for road transport. It can, however, also have significant influence on river ecosystems,
jeopardizing the goals of the WFD.

Recognising this potential conflict, the ICPDR initiated in cooperation with the Danube Navigation Commission
and the International Commission for the Protection of the Sava River Basin, an intense, cross-sectoral
discussion process involving all relevant stakeholders and NGOs, which led to a “Joint Statement on Guiding
Principles for the Development of Inland Navigation and Environmental Protection in the Danube River Basin”.
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In October 2007, the Joint Statement was concluded and subsequently agreed by the three Commissions

involved.

The Joint Statement provides an overview on the legal background regarding both Inland Waterway Transport
and environmental issues. Relevant legal documents and action programmes (i.e. TEN-T, NAIADES, etc.) are
listed. The Joint Statement summarises principles and criteria for environmentally sustainable inland navigation
on the Danube and its tributaries, including the maintenance of existing waterways and the development of future
waterway infrastructure. The Joint Statement is a guiding document for:

e - the development of the Programme of Measures requested by the EU WFD;
e - the maintenance of current inland navigation;
e - the planning and investments in future infrastructure and environmental protection projects.

Overall the Joint Statement and its practical implementation will ensure the integration of economic development
and environmental standards during the planning/implementation of new navigation infrastructure projects. It

provides the basis for potential win-win situations for the navigation sector and the environment.

7.2. Surface waters: lakes, transitional waters and coastal waters®

Measures that are currently foreseen regardingitmeficant hydromorphological alterations in Lake
Razim (RO) are an investigation to assess the erfegoressures and also identify the measures that
can be taken to achieve improvement and ensuné/Bi2 environmental objective is met.

Regarding two coastal water bodies in RO affectedipnificant pressures, measures will be pursued
according to the philosophy of the Joint Staten@mtGuiding Principles for the Development of
Inland Navigation and Environment in the DRB, whéims for integrated solutions.

7.3. Groundwater

This chapter summarises the measures that areqaldonthe 11 GWBs of basin-wide importance.
An indicative overview of the measures is showTable 9 (see Chapter 2.3). Detailed information
on the relevant measures for each GWB is givennneX 11.

7.3.1. Groundwater quality

7.3.1.1. Vision and management objectives

The ICPDR’s basin-wide vision is that the emission$ polluting substances do not cause any
deterioration of groundwater quality in the DanubRiver Basin District. Where groundwater is
already polluted, restoration to good quality wile the ambition.

The way towards the vision will be achieved throutfte implementation of the following

management objectives by 2015:

EU Member States, Accession Country and non EU MS:

= Elimination/reduction of the amount of hazardousbstances and nitrates entering the
groundwater bodies in the DRBD to prevent detetionaof groundwater quality and to prevent
any significant and sustained upward trends irctimeentrations of pollutants in groundwater.

= Implementation of the management objectives desdrilor organic and nutrient pollution of

surface waters (see above).

Increase of the wastewater treatment efficiencylevel thereafter.

Implementation of Best Available Techniques andtBgwironmental Practices.

Reduction of pesticide/biocides emission in the DRB

44830

% Further details on coastal water are part of #spective national reports.
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In addition, for EU Member States:
= Implementation of the principle concerning prevenfiimitation of pollutants inputs to
groundwater according to the EU Groundwater Divec{GWD, 2006/118/EC).

= Implementation of the EU Nitrates Directive (91/6BC).

= Implementation of the Plant Protection Directivel/@4/EEC) and the Biocides Directive
(98/8/EC).

= Implementation of Urban Wastewater Treatment Divec{91/271/EEC).

= Implementation of the Integrated Pollution PrevamtControl Directive (96/61/EC), which also

relates to the Dangerous Substances Directive 26486,

7.3.1.2. Summary of measures of basin-wide importance - groundwater quality
Taking into account that contamination by nitrates key factor against achieviggod chemical
status of a significant portion of the GWBs of basin-wideportance, and in line with the
management objectives, it is essential to eliminatereduce the amount of nitrates entering
groundwater bodies in the DRBD. Prevention of detation of groundwater quality and any
significant and sustained upward trend in concéptra of nitrates in groundwater has to be achieved
primarily through the implementation of the EU Idis Directive and also the EU UWWTD.
To avoid the presence of hazardous substancesimdwater aquifers, additional measures need to
be taken as required under the following Directives

a. Drinking Water Directive (80/778/EEC) as amendedingctive (98/83/EC);

b. Plant Protection Products Directive (91/414/EEC);

c. Habitats Directive (92/43/EEC);

d. Integrated Pollution Prevention Control Directi@{61/EC).
To prevent pollution of GWBs by hazardous substaricem point source discharges liable to cause
pollution, the following measures are needed: &ecéfe regulatory framework ensuring prohibition
of direct discharge of pollutants into groundwatée setting of all necessary measures required to
prevent significant losses of pollutants from techhinstallations; the prevention and/or reductién
the impact of accidental pollution incidents.
More detailed information on scenarios and spedifitions to be taken to reduce or eliminate the
presence of polluting substances in surface watdiels, which has a clear effect on the status of
groundwaters, is given in other sections in Chapter
It can be concluded that in agreement with the IRRDbasin-wide vision, emissions of nitrates and
relevant hazardous substances need to be sufficimttrolled so not to cause any deterioration of
groundwater quality in the DRBD. Where groundwésealready polluted, restoration to good quality
by a thorough implementation of the respective Egidlation is essential.

7.3.2. Groundwater quantity

7.3.2.1. Vision and management objectives

The ICPDR’s basin-wide vision is that the water useappropriately balanced and does not exceed
the available groundwater resource in the DanubevBi Basin District, considering future impacts
of climate change.

The way towards the vision will be achieved throutfte implementation of the following

management objectives by 2015:

EU Member States, Accession Country and Non EU MS:

= Over abstraction of GW-bodies within DRBD is avaldey sound groundwater management.

In addition, for EU Member States:

= Implementation of WFD (2000/60/EC) requirementd ti@ available groundwater resource is
not exceeded by the long-term annual average fatiestraction.

7.3.2.2. Summary of measures of basin-wide importance - groundwater quantity

The ICPDR vision for groundwater quantity stiputatihat water use in the DRBD has to be
appropriately balanced taking into account the eptal models for particular GWBs and should not
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exceed the available groundwater resource in thBIRRIn line with this vision, the over-abstraction
of GWBs within the DRBD should be avoided by effeet groundwater and surface water
management. Therefore, appropriate controls reggrdibstraction of fresh surface water and
groundwater and impoundment of fresh surface wateduding a register or registers of water
abstractions) must be put in place as well as #wlirements for prior authorisation of such
abstraction and impoundment. In line with the WHD,must be ensured that the available
groundwater resource is not exceeded by the lomg-d@nual average rate of abstraction.

The concept of registers of groundwater abstrastisnwell developed throughout the DRBD. The
Ministry of Environment and Water in Bulgaria maiims a national register of abstraction permits. A
central register of groundwater abstractions basethe National Water Law is updated annually in
Slovakia. In Hungary, a Groundwater Abstractiorgister is published yearly and it contains data on
the withdrawals of the operating, monitoring anskrge wells. In Bavaria, water suppliers are olblige
to report annual data to local authorities on oVevater abstraction and specific abstractions from
spring sources. Bavaria and Austria cooperate eratinual preparation of a register of abstractions
from the thermal water of the Lower Bavarian - Uppastrian molasses basin (GWB1). In Romania,
the national administration “Romanian Waters” maiimé the national register of abstraction permits
according to the National Water Law.

To prevent deterioration of groundwater quantityvad as the deterioration of dependent terrestrial
ecosystems, solutions for the rehabilitation havéed explored. These should include restoration of
wetland areas which are in direct contact with fegsi

7.4. Financing the JPM

Although some measures in the DRBM Plan and the diRMable to be achieved without major
investment of financial resources, it is clear thighificant financial resources are needed toiput
place the full range of measures necessary to\akte management objectives.

The WFD implementation is a national responsibitityd as such the financing of measures is the
responsibility of each national government (or até& owners and operators of facilities which
influence water quality).

A number of EU-supported funding programmes ardlabla for some of the measures. This is
particularly important for new EU MS which will ddy rely upon EU funding for measures with
regard to wastewater treatment, agriculture or dwysrphological alterations. As far as possible,
funds available for other programmes (CAP, Life.)ehave in the past, and can be in the future,
utilised by EU MS to address a number of specifmbfems and to implement necessary measures.
Fortunately as well, some of the necessary measueesot expensive and can be funded through
existing programmes or by applying legislation oligy initiatives.

The DRB is composed of both EU MS and Non EU MSgdneral the funding of measures in Non
EU MS is more difficult than for those countriesialhhave the legal obligation to fulfil the WFD.
This is particularly the case because the genexal lof economic well-being in Danube countries
varies significantly from west to east. In additiddon EU MS do not have Cohesion Funds which
they can draw upon to finance wastewater treatroenther necessary measures. Consideration has
therefore been given, within the framework of pramathe DRBM Plan, as to how the financing of
necessary measures in Non EU MS could be supported.

In particular, the potential of International Fiaal Institutions to fund investment needs at thsii-
wide scale, or in those countries where externadnicing may be needed, will be explored by
initiating a targeted dialogue with key institutitoBU, European Investment Bank, European Bank for
Reconstruction and Development, World Bank, DABL&S. The ICPDR would be the forum under
which such a dialogue would take place. The diatogould ensure that the overall actions needed
are presented and possibilities discussed for fgntie support these actions and the mechanisms
needed to facilitate the support.

In addition, specific actions in individual courtsiwill be developed and explored. Cooperation with
funders needs to take place via initiatives of vittlial countries but will also be facilitated where
possible by the ICPDR.
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In order to respond to uncertainties and fill arigtknowledge gaps regarding various management
issues highlighted in this DRBM Plan, joint actisisuld be undertaken to enable access to EU and
international funding, particularly for researclojects relevant at the basin-wide scale.

7.5. Key conclusions

The key conclusions focus on aspects of water neanagt and the implementation of the WFD at the
basin-wide scale. Complementary information ondtesiderable and important work taking place at
the national level can be obtained from the natiomar basin management plans.

Status assessment

= At this stage, the status assessment of water $asligot yet directly linked to the measures and
the effects of the measures at the basin-wide .séalllow-up is needed in order to better
understand the linkage between the effects of thasores and the water status at the basin-wide
scale.

= The assessment of biological quality elements Wwél further improved to enable complete
intercalibration as well as assessment of the gadbstatus and potential.

= The improvement in status assessment will alsease confidence levels for ecological status.

Organic pollution

= Measures identified for the baseline scenario iggr organic pollution will result in a
considerable reduction of BQRnd COD loads but will not ensure the achieveménhe WFD
environmental objectives on the basin-wide scal2tib.

= Significant further efforts for the next RBM cyclesll still be necessary. In the long-run, the
technical implementation of the UWWTD requiremeasswell as the IPPC Directive by EU MS
and an equal level of measures in Non EU MS woeldufficient to solve the problem of organic
pollution.

Nutrient pollution

= Compared to the present state (averaging the y&8-2005), nitrogen emissions to surface
waters in 2015 will, through the planned measubesapprox. 12% lower. The load to the Black
Sea will reach a level that is below the preseatiesbut still far above (40%) that of the 1960’s.
This means that the situation in the DRBD and thexclB Sea regarding nitrogen pollution will
improve but not ensure the achievement of the nemegt objectives and the WFD
environmental objectives on the basin-wide scal2tib.

= Compared to the present state (avg. 2000-2003) #missions to surface waters will, through the
planned measures, be in 2015 about 21 % lower.|ddwmk to the Black Sea will reach a level,
which is still 15 % above the level in the 1960Therefore, for Phosphorous the respective
management objective on the basin-wide scale willathieved by 2015, and this is most likely
also the case for the WFD environmental objectives.

= The implementation of the Nitrates Directive in thg MS and an improved implementation of
the concept of BAP in Non EU MS are expected tariloute to reductions in nutrient pollution
from agriculture. Nevertheless the reduction padérfor the agricultural sector is difficult to
guantify due to uncertainties in the future ecormouhevelopment of this sector, mainly in the
middle and lower DRB.

= Reductions in nutrient pollution will be achieves soon as more stringent UWWT obligations
with N and P removal for agglomerations >10,000aP& applied for EU MS. This could reduce
the discharged emissions in EU MS qf; Iy 37% — 43% and of by 45% - 56% compared to
the reference situation.

= The introduction of limitations on P in detergerits, a P ban in laundry detergents in 2012 and in
dishwasher detergents in 2015, is seen as a destieé and necessamneasure to complement
the efforts of implementing urban wastewater treatin

= As an important share of nutrient pollution stement atmospheric deposition of nitrogen
(currently estimated at 41%), coordinated measores wider scale are needed to tackle this
source of nitrogen pollution.

= The knowledge and understanding of the interlinkdgetween Danube loads and the ecological
response in the NW shelf of the Black Sea stilldnteebe refined and improved.
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Hazardous substances pollution

The implementation of the Dangerous Substancescdies the IPPC Directive, the UWWT
Directive and the widespread application of BAT/B&M improve but not solve the problem of
hazardous substances.

It is estimated that the management objectives Wik environmental objectives will not be
achieved in 2015 regarding hazardous substancesveo there is a need for more monitoring
data on hazardous substances, as well as infommatticources and relevant pathways.

Further measures are the appropriate treatmentiafitp substances from industrial discharges
and further strengthening of prevention and safedgsures at contaminated sites. In addition, the
continued upgrade of WWTPs with biological treatinéwhich results in some hazardous
substances accumulating in the sewage sludge) laasvacreases in the number of WWTPs will
contribute to reduce the load of hazardous subsganEinally, additional reduction through
product related measures should be considered.

The present lack of knowledge on the sources, matbwdischarges and losses of hazardous
substances will be reduced by monitoring, PRTR mspand reporting of EU REACH, as well as
by the results of the inventory on the new EU RoBubstances Daughter Directive. For the
DRB, this inventory should be the basis for ICP@Rans to achieve comparable results.

Hydromorphological alterations

Measures will be taken to improve river continuitgconnection of floodplains/wetlands and
hydrological alterations by 2015. However, a siigaifit number of respective pressures will still
remain in 2015 andood ecological status/ecological potentll not be achieved by 2015.

In many cases an extension of the deadline to eelg@od ecological status/ecological potential
(WFD Article 4(4)) will be applied. In a few casesJess stringent objective in line with WFD
Article 4(5) will be applied.

Significant further efforts for the next RBM cycledll be necessary to address the pressures from
all hydromorphological components. For further sfieations, see below.

River and habitat continuity interruption

By 2015, it is expected that 108 barriers will bad® passable for fish, whereas 824 river and
habitat continuity interruptions will remain. Thiseans that the self-sustainability of sturgeon
species and other migratory species in the DRB &l enhanced but impacts will remain.
Remaining continuity interruptions will be addreddy 2021 and 2027.

In order to achieve the WFD environmental objediwe an ecologically effective way on the
basin-wide scale, it is recommended that initiahswes focus on defined ecological priority river
stretches.

The implementation of measures for the migratiostofgeon and medium distance migratory fish
species needs to be improved (starting with segufinding to proceed with the planned
feasibility study on the re-opening of the Iron &Bams).

Disconnection of adjacent floodplains/wetlands

By 2015 62,300 ha will be reconnected and/or thd@rdipgical regime improved, and additional
restoration efforts will be taken beyond 2015.

Although there is a positive cumulative effect ohnected wetlands/floodplains and improvement
of the water regime to adjacent water bodies, &rrthvestigation is required as to the extent that
these reconnections will improve the water statuhea basin-wide level, in order to better target
measures.

Restoration of hydrological alterations

Measures will be taken to improve the ecologicatust of water bodies impacted by significant
hydrological alterations on the basin-wide scale.

A part of the significant pressures will be reduesda consequence of measures implemented by
2015, but a larger part will only be addressed @312or 2027.

Although data gaps on hydrological alterationd stilst, it is quite likely that more measures need
to be taken to ensure the achievement of WFD emviemtal objectives, taking into account
eventual future effects of climate changes andedladaptation measures.
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Future infrastructure projects

= According to developed criteria for future infragtture projects that may have effects at the
basin-wide scale, there are 25 such projects ifilgohtin EU MS, which may be subject to
analysis according to Article 4(7). 19 future irdiraicture projects are located in Non EU MS.

Groundwater

Groundwater quality

= Preliminary findings show that nitrate contaminatis a key hindrance to achievirgpod
chemical statusMeasures regarding SWMIs for surface waters algb help to achievgood
chemical statusf groundwater bodies. Although it is difficult tmantify, the amount of nitrates
will be reduced, primarily through the implemenatiof the EU Nitrates Directive and the EU
UWWTD.

= Where it is not yet the case, an effective regmatcamework has to be put in place at the
national level ensuring prohibition of direct dische of pollutants into groundwater.

= Prevention of significant losses of pollutants fregghnical installations and prevention and/or
reduction of the impact of accidental pollutionidents is needed.

Groundwater quantity

= For groundwater bodies of basin-wide importancet tshow poor quantitative status,
groundwater use has to be properly balanced, takittgaccount the conceptual models for
particular groundwater bodies, and should not ektlke available groundwater resource.

= Where it is not yet the case, appropriate contwgty the abstraction of fresh surface water and
groundwater and impoundment of surface watersy@ioh registers of water abstractions) must
be put in place.

= Where itis not yet the case, an effective politguthorisation of abstractions must be provided.

Other relevant issues

More investigations are needed on the significasfcether relevant issues such as the quality and
guantity of sediments, invasive species, water tifyassues and climate change.

8. Flood risk management and climate change

8.1. Interlinkage of the DRBM Plan and flood risk management

Aware of the basin-wide relevance of flood issuks,ICPDR decided to develop its flood protection
policy, which was formalised by adoption of the [P Action Programme on Sustainable Flood
Protection in the DRB in 2004.

The overall goal of the Action Programme is to aghia long-term and sustainable approach for
managing the risks of floods to protect humandifel property, while encouraging conservation and
improvement of water related ecosystems. The Ad®imgramme has been designed in line with the
provisions of the EU Flood Directive (2007/60/EC).

The river basin approach belongs to key principiethe ICPDR Action Programme on Sustainable
Flood Protection in the DRB. Respecting this piptei the Action Programme stipulates that the
development of the action plans for sub-basins Ishioel based on an integrated approach, taking into
account the EU WFD and its daughter directivesyels as river basin management plans under the
WFD at all levels. The synergy between river basianagement and flood risk management in
preparation of action plans for sub-basins is alsphasised in the targets of the Action Programme.
The ICPDR Action Programme on Sustainable Flooddetmn in the DRB stresses that human
interference into the processes of nature shoulg\ersed as much as possible, compensated for and,
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in the future, prevented. The Action Programme areges the promotion and harmonisation of
changes in water policies and land-use practicesyell as environmental protection and nature
conservation, in order to improve flood managemesmd also meet the targets and measures of
Integrated River Basin Management. The resulti@flbod action plans should be integrated into the
River Basin Management Plans (RBMP) at an apprigsitage for information purposes.
Being aware of the necessity of visualisation &f isks stemming from flood events and making this
information available for the public, the Actionogramme includes the recommendation for a
common approach in assessment of flood-prone arghélood risk mapping. The general objectives
of flood maps are to increase public awarenesshefdreas at risk from flooding, to provide
information of areas at risk to give input to sphfilanning and to support management and reduction
of the risk to people, property and the environment
In practical terms, the synergy between river basamagement and flood risk management will be
achieved through the following concerted actions:
» Ensuring a coordinated approach in land-use plannin
» Reactivation of former wetlands and floodplainsatthieve increased water retention along
with good surface water statuds start-up actions, available data should biect@dd on e.qg.
inventory of floodplains; floodplains which are d@ reconnected to their rivers; potential
flood retention areas; future flood infrastructprejects etc.;
= Prevention of accidental pollution during floodseating the storage facilities of dangerous
substances;
= Preparation of an overview of the implementationfuifire measures to achieve the WFD
environmental objectives while ensuring approprietel of flood protection.

8.2. Climate change and the DRBD

8.2.1. Reasons for integrating climate change adaptation issues into river basin planning

The EC Green Papér‘Adapting to Climate Change in Europe — Options EJ Action” (June
2007), acknowledged that the WFD provides a comsistramework for integrated water resource
management but does not directly address climaiageh However, the Green Paper recognised that
the challenge for the EU MS will be to incorporatssideration of climate change issues in the first
river basin management planning cycle by 2009. Tdi& concerns the DRB. The European
Commission’s White Paper on climate change adapfatiproposes that guidance needs to be
developed to ensure that the next generation afrfbasin Management Plans due in 2015 are fully
climate proofed, and to ensure that climate chasmgaken into account in the implementation of the
EU Floods Directive.
In preparation for the DRBM Plan, an internationahference on Climate Change in the Danube
River Basin was held in Vienna in December 200& @bnclusions from the Conference were:
= Climate change impacts:

= Are an issue of Danube basin-wide significance;

= Will be addressed by a step-wise approach;

= Will be addressed respecting all SWMIs for the DRB;

= Will address the issues of flood protection, lowtavalischarges, drought and land use;
= Climate change signals for the DRB are sufficieraidt beyond existing scientific uncertainties;

% http://eur-lex.europa.eu/LexUriServ/LexUriServ.da2CELEX:52007DC0354:EN:NOT
%" Adapting to Climate Change: Towards a EuropeamBveork for Action (April 2009).
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= Ongoing DRB related scientific projects and theutommes should have a guiding role.
Therefore, existing DRB scientific activities arket basis for the further development of
measures (see Annex 21. for a selected list o&ptojon climate change relevant for the DRB);
=  Future infrastructure projects need toclimate proof
= Holistic and coherent in their approach (linkingralevant sectors);
= Provide flexible management tools and no regretsones.

8.2.2. Responses to climate change and potential effects within the DRBM Plan / JPM

Climate change in the DRB are a significant thteadhe DRB environment and further actions need
to be taken as a consequence. The priority atdhage is to identify eventual future pressureshen
aquatic environment (see Annex 21 for a summarguoh eventual pressures) and to ensure that
aguatic ecosystems are climate resilient. Furthegnfature measures implemented in the DRB, that
might have additional negative impacts on watetustaare to be maddimate prod or no/low regret
measures
It is clear that there is still much work neededctearly understand the scale and magnitude of
pressures and impacts, but it is obvious that thezeactions that can and must be taken now agsd thi
should be a priority for the overall managemernthefDRB.
Following this DRBM Plan and in the framework o&tlCPDR, the Danube countries will develop an
approach and strategy to ensure that the DRBM Rlidéinbe followed-up by specified actions
regarding climate change adaptation. On this battie, second and third cycles of WFD
implementation in the DRB will collect and ensurers evidence, enable greater precision on the
impacts of climate change and will fully integratenate issues within DRBM planning.
Concluding, the following list summarises the pered future issues for investigation to be
addressed in subsequent RBM cycles of the WFD:
= Ensure that monitoring systems used in the DRB hhageability to detect climate change
impacts onecological and chemical water statas well as the effects of climate change
adaptation measures;
» Investigate on the effects of climate changes amegpons, typologies and reference sites as
well as proposals for solutions;
» Foster the improvement of models (climate and hydjioal aspects) and of scenarios for the
DRB as well as ensure the improvement regardingtégentation on climate fluctuations;
= Investigate on effects of climate change on theouarsectors active in the DRB and the
evaluation of indirect increases in impacts on watatus;
» Conduct a climate vulnerability assessment of basosystems;
= Promote and apply methodologies and standardslifoate-proofing infrastructure projects
and integrating climate considerations into EIA &&A procedures,
» Enhance the sharing of research information onaténchange in the DRB;
= Ensure that scientific information is ‘translatéd’water managers;
= Integrate all knowledge, results and lessons laatated to climate change threats in the next
DRBM Plan;
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9. Public information and consultation

In the context of the implementation of Article d#the WFD, the ICPDR has put a special emphasis
on the promotion of public participation and theplementation of certain activities on the
international level. These activities were carr@ed on the basis of the guidelines described in the
Danube River Basin Strategy for Public Participatio River Basin Management Planning 2003-
2009° and compliment the efforts undertaken at the natitevel.

Providing information to the general public

During the entire process, the ICPDR website wwydimrg has been used as the main information
tool, providing access to all relevant documentgl{sas the DBA and the document on SWMI's in
the DRB) as well as further information. In additi@rticles have been issued in internal and eatern
communication tools (e.g. the magazine “Danube WatcAlso, special outreach activities, the
annual celebration of International Danube Day oneJ29 (see www.danubeday.org) and several
public events including press events during thetJDianube Survey 2 (www.icpdr.org/jds2), have
been used to communicate the goals of the WFD.i@peffort has been put into raising awareness
about the Danube and the goals of the WFD amortgkiren by developing the “Danube Box”
education tool (available for Austria, Germany, gary and Romania; under preparation the Czech
Republic, Bulgaria and Serbia). The education neter also available online www.danubebox.org.

Consultation of the interested public

The ICPDR has organised several round-table dismsson selected topics with relevant
organisations, such as on the use of phosphaidsténgents with representatives from the detergent
industry or on the issue of navigation on the Danwiith representatives from the navigation sector.
In order to have an in-depth discussion on the DB# First ICPDR Stakeholder Forum was
organised in 2005. The two-day conference provitleel opportunity to consult the relevant
stakeholders. The draft DRBM Plan has been availabthe wide public for comments from May 18
until July 31 2009 via the ICPDR website www.icppdg/participate. An on-line questionnaire has
also been developed and offered to the public. S&eond ICPDR Stakeholder Forum on the draft
DRBM Plan was organised on 29-30 June 2009 in 8lesth. The comments received during the
Stakeholder Forum and the public consultation edeve been evaluated and are reflected in this
DRBM Plan as far as possible.

Active involvement of stakeholder groups

According to the DRPC, stakeholder groups can bentgd observer status to the ICPDR.
Organisations holding this status have the podsilitb actively participate at the meetings of the
ICPDR and its expert groups. During recent yedns, ICPDR has spent considerable effort in
including representatives of relevant stakehol@sr®observers. Today, 21 organisations are holding
observership status and can therefore activelyesttapdecisions made by the ICPDR.

% \www.icpdr.org
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