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Disclaimer

This DRAFT DRBM Plani Update 2015s based on data delivered by Danube countgesfl3

May 2015 and was elaborated for the pigbconsultation process (WFD Article 14he document
constitutes an updated draft version for an intensified public consultation phase following the
publication of a first draft in December 2014he DRBM Plani Update 2015 will be finalised in
Decembe 2015 taking into account the results from the public consultation process

A more detailed level of information is presented in tagonal DRAFT RBM Plans. Hence, the
DRAFT DRBM Plani Update 201%hould be read and interpreted in conjunction with riational
DRAFT RBM Plans.

The datain this reporthas been dealt with, and is presented, to the best of our knowledge.
Nevertheless inconsistencies cannot be ruled out.
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1 Introduction and background

1.1 Introduction

Rivers, lakes, transitional and coastal waters, as well as groundwater, are a vital natural resource of the
Danube River Basin: they provide drinking water, crucial habitats for many different types of wildlife,
andare an important resource for industry, agriculture, transport, energy production and recreation.

A significant proportion othis resource ignvironmentally damaged or under threat. Protecting and
improving the waters and environment of the Danube RiBasin is substantial foachieving
sustainable development and is vital for the long term health;b&ily and prosperityor the
population of the Danube region.

Being aware of this issue and due to the fact that the sustainable management of waatessres
requires transboundary cooperation, the countries sharing the Danube River Basin agreed to jointly
work towards the achievement of this objective. Thmube River Prection Conventich(DRPC),

signed in 1994, provides the legal framework for cooperation on water issues within the Danube basin,
which is the most international river basin in the world. All Danube countries with territories >2,000
km? in the Danube RiveBasin are Contracting Parties to the DRPC: Austria (AT), Bosnia and
Herzegovina (BA), Bulgaria (BG), Croatia (HR), the Czech Republic (CZ), Germany (DE), Hungary
(HU), Moldova (MD), Montenegro (ME), Romania (RO), the Republic of Serbia (RS), the Slovak
Republic (SK), Slovenia (SI) and Ukraine (UA). In addition, the European Union (EU) is also a
Contracting Party to the DRPChe International Commission for the Protection of the Danube River
(ICPDR) is the organisatiorwhich was established by the DRPC Contracting Parties to facilitate
multilateral cooperation and for implementing the DRPC.

In October 2000 th&U Water Framework DirectifgWFD) was adopted and came into force in
December 2000. The purpose of the Directive is to establish a framework for the protection and
enhancement of the status of inland surface waters (rivers and lakes), transitional waters (estuaries),
coastal watey and groundwater, and to ensure a sustainable use of water resources. It aims to ensure

t hat al | waters meet 6good statuséb, which is th
their deterioration.
EU Member States (EU MS) should amtoache 6 good statusd in all bod

groundwater by 2015, respectively by 2027 at the latest. Currently not all Danube countries are EU
MS and therefore not legally obliged to fulfil the WFD requirements. Five countries (BA, MD, ME,
RS and W) are Non EU Member States (Non EU MS). Out of these Non EU MS, two countries (ME
and RS) carry the status of candidate countries. Howevarn whe WFD was adopted in the year
2000, all countries cooperating under the DRPC decided to make all effontsiémnent the Directive
throughout the whole basin.

The WEFD establishes several integrative principles for water management, including public
participation in planning and the integration of economic approaches, beside aiming for the integration
of water management into other policy areas. It envisages a cyclical process where river basin
management plans are prepared, implemented and reviewed every six years. There are four distinct
elements to the river basin planning cycle: characterisation and asses$mepacts on river basin
districts; water status monitoring; the setting of environmental objectives; and the design and
implementation of the programme of measures needed to achieve them. These tasks have been
accomplished for the Danube River BagirR009for the first timeand are now updated according to

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

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

2 Directive 2000/6@C of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action
in the field of water policy.
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1.2TheEU Water Framework Directine development of the DRBM Bldpdate 2015

River basins, which are defined by theitural geographical and hydrological borders, are the logical
units for the management of waters. This innovative approach for water management is also followed
by the WFD. In case a river basin covers the territory of more than one country, an interngdona
basin district has to be created for the coordination of workisrdistrict.

The Danube and its tributaries, transitional waters, lakes, coastal waters and groundwater form the
Danube River Basin District (DRBD), which is illustrated in Map he TDRBD covers the Danube

River Basin (DRB), the Black Sea coastal catchments in Romanian territory and the Black Sea coastal
waters along the Romanian and partly Ukrainian coasts.

Due to reasons of efficiency, proportionality and in line with the priacipi subsidiarity the
management of the DRBD is basedtia followingthree levels of coordinatioiseeFigurel):

E Part A: International, basiwide leveli the Roof Level;

E Part B: National level (managed throughe competent athoritieS) and/or the international
coordinated sulbasin level for selected sdtasins (Tisza, Sava, Prut, and Danube Delta);

E Part C: Subunit level, defined as management units within the national territory.

Figurel: Threelevels of management for WFD implementation in the SbBBIDg the increase of the level of
detail fronPart A to Part B and C

Part A
Roof Level %
3
©

Part C

SubUnit Level

The investigations, analyses and findings for the bagie scale (Part A) focus on:
§ rivers with catchment areas >4,000%m
1 lakes >100 ki
9 transitional and coastal waters;
9 transboundary groundwater bodies of baside importance.

The ICPDR serves as the coordinating platform to compile multilateral andviidsinssues aPart A
(fiRoof Le v &) loféthe DRED. The informationincreases in detail from Part A to Parts B and C.
Waters with smaller catchment and surface areas are subject to plannindpasisiationa(Part B)
respectively suunit level(Part C) All plans together provide the full set of information for tieole
DRBD, covering all waters (surface as well as groundwater), irrespectively of their size.

Since 2000 the followingnajor milestonesvere achieved in managing the DRBnd in line with the
principles as set by the WFD:

% A list of competent authorities can be found in Annex 1
4 The scale for measures related to point sourcetfmilis smaller and therefore more detailed.

® At the roof level (Part A), the ICPDR agreed on common criteria for analysis related to the DRBM Plan as the basis to address
transboundary water management issues. The level of detail of the roof levél)(Rddwer than that used in the national Part B Plans of
each EU MS.
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20041 Accomplishment of first Danube Basin Analysis Report according to WFD Article 5
20061 SummaryReport onMonitoringProgrammes in the DRBD

200771 Interim Overview on the Significant Water Managemissues in the DRBD

20097 Adoption of thel® Danube River BasiBistrict Management Plari{ DRBM Plan)
201271 Interim Report on the Implementation of the Joint Programme of Measures

=A =4 =4 -4 =4

As a first step in the preparation of the second WFD managemeet @@152021), atimetable,

work program and statement on consultation meadorethe development of the DRBM Plan
Update 2015was adopted by the ICPDR in December 2012. Following, an upliatenin Overview

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

14 by the end of 2013 and therefore two years before the deadline for the finalisation of the DRBM
PlanT Update2015. Both documents were made available to the public, allowing for six months to
comment in writing in order to allow for active involvement and consultalibe.feedback provided

was taken into account for the elaboration of the draft DRBM Plapdate 2015

Even though the WFD does not require a coordinapathte of the WFD Article 5 analysier the

Level A (Roof Level), the ICPDR decided to elaborate a 2013 Update of the Danube Basin Analysis
(2013 DBA) as a preparatory step and analytieeis for the DRBM Plain Update 2015The 2013
Update of the DBA Report was finalised in 2014.

1.3The Danube Basin Analysis 2048alytical basis for the DRBM Ridipdate 2015

The2013 DBAprovidesupdated informatiofor the DRBDon the
1 Analysis of itscharacteristics,
1 Review of the impact of human activity on the status of surface waters and on groundwater, and
9 Economic analysis of water use

in line with WFD Article 5 and in accordance with the technical specifications set out in Annexes |l
and lll ofthe Directive.Tablel provides information on the basic characteristics of the DRBD.

Tablel: Basic characteristics of the Danube River Basin District

Country Code Coverage iDRB (ki) Share 0DRB (%) Paiveimﬁ]gﬁwgféggz? PopulanoBNRner(l/ltig.e)
Albania AL 126 <0.1 0.01 <0.01
Austria* AT 80,423 10.0 96.1 7.7
Bosnia and BA 36,636 4.6 74.9 2.9
Herzegovina*

Bulgaria* BG 47,413 5.9 43.0 3.5
Croatia* HR 34,965 4.4 62.5 3.1
Czech cz 21,688 2.9 275 2.8
Republic*

Germany* DE 56,184 7.0 16.8 9.4
Hungary* HU 93,030 11.6 100.0 10.1
Italy IT 565 <0.1 0.2 0.02
Macedonia MK 109 <0.1 0.2 <0.01
Moldova* MD 12,834 1.6 35.6 1.1
Montenegro* ME 7,075 0.9 51.2 0.2
Poland PL 430 <0.1 0.1 0.04
Romania* RO 232,193 29.0 97.4 20.2
Serbia* RS 81,560 10.2 92.3 7.5
Slovak SK 47,084 5.9 96.0 5.2
Republic*

Slovenia* Sl 16,422 2.0 81.0 1.7
Switzerland CH 1,809 0.2 4.3 0.02
Ukraine* UA 30,520 3.8 5.0 2.7
Total 801,463 100 - 81.00

*) Contracting Party to the ICPDR

® The data from Serbia do not include any data from the Autonomous Province of Kosovo and Metohija.
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Surface waters of the DRBD wegenerally charactesed by ecoregions (see Map 2) and information
on typology and refeence conditions for the EU WFD biological quality elements updated.
Further information can be obtained from Annex 2 and in the 2013 DBA.

Further, the water body delineation has been revised. Water bodies are the basic management units
according to ta WFD. Therefore, all WFD assessments and activities (i.e. water status, final heavily
modified water body designation, measures to improve status etc.) are linked to the unit of water
bodies. Surface water bodies are discrete and significant elemeat&otsvater (WFD Art. 2 (10)).

All Danube countried except ME- have performed or are performing water body delineations for
surface waters (see Map 3) and groundwater (see Mapater bodies were identified and updated
based on the analysis of theegsures and monitoring data. Moldova has identified the preliminary
number of the water bodies in the Danube River Basin District focussing on the Prut River Basin and
in Ukraine the water bodies were identified in the Tisza basin. Boshia and Herzebasimot
finalised the identification of water bodieEhe water bodies described here refer to those relevant for
the Danube basiwide scale. All other water bodies are dealt with in detail in the National Reports
(Part B).59 water bodies have been itifiad on the Danube River, and 644 water bodies have been
identified on the tributaries with catchments >4008kRurther, five lake water bodies have been
delineated and overaR, transitional and 4 coastalater bodies have been reported

The overall an of the 2013 DBAG® s pressur e/ i mpraec talia thmal ysi s
identification/estimation of surface water bodies at figlossibly at risk or not at risk of failing the

WFD environmental objectives in 20. The risk analysis was made at the nationatliéaking into

account the ongoing pressures persisting from the past and the pressures which may emerge in future
due to longterm trends and new developments.

Figure 2’ illustrates the length of the river water bodies having ts of failure to achieve a good
ecological status or potentjand Figure3’ illustratesthe length of the river water bodies having the
risk of failure to achieve good chemicahtsts by 2021Altogether 25,582 km of river water bodies
were evaluated. 11,840 km of rivexdll be not at risk of failure to achieve good ecological status or
ecological potential (42%))and 16,192 km of rivers will be not at risk of failure to achievedy
chemical status (60%).

Figure2: Risk Assessment Surface Wai(@&wer WBS) Ecological Status

2,601 km (9%) ~
\
\

11,840 km (42%)
Not at risk

Il At risk or possibly at risk
M No data available

13,742 km (49%)

" In this graph, the length in kilometres of river water bodies reported for legvéxs with catchment size larger than 4,000kis?)
summed up, so the total (100%) includes duplicated river water bodies if they are located on border rivers.
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Figure3: Risk Assessment Sace WaterfRiver WBs) Chemical Status

1,518 km (6%) \

9,390 km (35%) ——— I Not at risk

M At risk or possibly at risk
I No data available

16,192 km (60%)

The reasons of the risk ofiliare to achieve a good ecological status / potential or good chemical status
by 2021 expressed in terms of pressures by organic pollution, nutrient pollution, hazardous substances
pollution and hydromorphological alterations are shownFigure 4°. This figure distinguishes
between the ongoing pressures persisting from the past and the pressures which may dherge in
future due to londerm trends and new developmerithis information is crucial for the design of the
JPMand fa taking the necessargctionsfor achiewng the environmentadbbjectives by the year 2021.

Figured: Surface Watei®River WBs)Risk byPressures

1,295 km (4%)

/ 6,409 km (19%)

10,040 km (30%) ~___

I Organic Pollution (ongoing)
Il Nutrient Pollution (ongoing)
I Nutrient Pollution (future)
I Hazardous Substances (ongoing)
Hazardous Substances (future)
Il Hydromorphological Alterations (ongoing)
6,906 km (20%) Hydromorphological Alterations (future)

121 km (0%)

128 km (0%)

9,114 km (27%)

Out of 11 transboundary GWBs of basiide importancewhich altogether condiof 23 national
sharesa risk of failure to achieve good chemical status by 2021 was identified in 6 national shares
(located in 4 different transboundary GWBs of basin wide importairc&)national shares the failing
parameter is nitrates and in onational share the failing parameter is ammonium. With regard to

& In this graph, the length in kilometres of river water bodies reported for level A (rivireatchment size larger than 4,000km?) affected
by each pressure type are summed up, so the total (100%) includes dupheatedter bodies if they are located on border rivers or are
affected by multiple pressures.
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groundwater quantity, the risk of failure to achieve good quantitative status by 2021 was identified in
4 national shares (located in two transboundary GWBS).

In conclusionJarge parts ofte DRBDarestill subject to multiple pressures which are in need to be
addressed in order to achieve the WFD environmental objectives.

The assessments performed for the 2013 DBA and discussion opdéied Interim Overview on the
Significant Water Managment Issues in the DRBIRonfirmed the four Significant Water
Management Issues (SWMijentified in 2007for the Danube basiwide scale that can directly or
indirectly affect the status of both surface water and transboundary groundwater:

9 Pollution by @ganic substances

1 Pollution by nutrients

9 Pollution by hazardous substances
91 Hydromorphological alterations

These SWMIs were derived on the basis of the requirements of the EU WFD and mainly relate to
quality aspects. For transboundary groundwater badoatl, the qualitative and quantitative issues are
addressed.

1.4Role of Significant Water Management Issues

The DRBM Plari Update 201%nd the dint ProgranMeasures (JPMh Chapter8 clearly focus on

these SWMIs. In additionthe important transboundary groundwater bodies are dealt with as a
separate item. In particular, the identified significant pressures, status information and the JPM refer
individually to each SWMI and groundwater.

For each SWMI and groundwater, visionsvéaabeen agreed and the operational management
objectives have been updated to guide the Danube countries and the DRBMUpldate 2015see
Chapter 8). Visions and management objectives have been developed for each SWMI and
groundwater. The visions are based on shared values and describe the principle objectives for the
DRBD with a longterm perspective. The respective management objectives describe the steps
towards the environmental objectives in the DRBD in a more explimjt EU Member States are
obliged to apply the WFD which requires more detailed environmental objectives on a water body
level. All other Contracting Parties to the DRPC have signed up to follow the WFD as well. The
visions and management objectives sehespurpose to reflect this joint approach among all Danube
countries and to support the achievement of the WFD objectives in this very large, unique and
heterogeneous European river basin.

The visions as agreed in the frame of tféeDRBM Plan in 2009 a again indicated in Chapt8rof
this document. Since the visions describe the principle objectives for the DRBD with-terong
perspective, no major updates of the visiamse requiredfor the preparation of the DRBM Plan
Update 2015 However, updatesof the management objectives have begemformed with the
perspective of 2021 (timeframe to which the DRBM Rldupdate 2015efers to). Fothe update,in
particularthe ongoing progress in measures implementatien eallts of the 2013 BA and other
relevantinformationwastaken into account.

Other important activities and emerging issues

Since the adoption of thé' DRBM Plan in 2009more intensive work has been done and additional
topics were investigated, in ordr identify their relevance and significance on the basite scale.
These includaspects of sediment quality and quantitywasive alien speciesdaptation tcclimate
changewater scarcity and droughhd the sturgeon issue

Furthermore,new activites were launched andlork has been continuetb enhancenter-sectoral
cooperationgespeciallywith regard to inland navigation, sustainable hydroposred agriculture,as
well as the linkagebetween thé&eU WFD 2000/60/EC flood risk management under tB#) Floods
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Directive 2007/60/EZ and the linkage to the marine environment Wize EU Marine Strategy
Framework Directive 2008/56/EE These sector policies are closely interlinked with the different
Significant Water Management Issues. Infrastructure gi®j@.e. navigation, hydropower and flood
protection measures) are of specific relevance

f

agriculturalactivityisa speci fic issue for the SWMIs AOrgani

AfHazasdbsess ances agraalldressed aocordingllsodthe measures applied at the
basinwide level for the reduction of nutrient pollution and hazardous substances pollution will
contribute to the improvement of the Black Sea status

1.5Structure and udes compared to thet DRBM Plan

The nine chapters of ¢hDRBM Plani Update 2015ollow the logic and requirements of the EU
WFD. The structure is furthatetermined through the SWMis of the DBBnNd related to thBrivers
PressuresStatelmpactRespone (DPSIR) Framework (Figure 5) according to the European
Environment Agency (EEA).

The DPSIRFrameworkprovides an overall mechanism for analysing environmental probdews

responsesvi t h regards t o s usvtianign afbdrec edsedv ed roep memr s i doeD
and social policies of governments and economic and social goals of involvedi@sdustd Pr e s s ur e s

are the ways thatcosystems and thhecomponents are perturbed, e.g. through emissibhese
pressures degradehe 6 St ated of the environment, whi ch

t

society to 6Responddé with various policy measur

other part of the system.

Figureb: DPSIRapproachaccording to the European Environment Agency (EEA)

e.g. environmental measures,
awareness raising Responses

/ \ e.g. economic

/ activities, lifestyle

biodiversity
e.g. concentrations State Pressures ¢ g poliution
of substances <— emissions

Chapter2i s dedicated to the existing O6Pressuresb
transboundary groundwater bodies and other issues (i.e. sedimdiny/quentity, invasive alien
species)0 St at ed and o6l mpactso, r e ,sateladdiessed infOhaptér t h e
where information from the monitoring networksads to the status assessment for surface and
groundwater bodiesThe chapter also includes information on the designation of Heavily Modified
and Artificial Water Bodies.

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

10 Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for comipuitity act
the field of marineenvironmental policy (Marine Strategy Framework Directive

1 The DPSIR framework used by the EEA: http://ia2dec.ew.eea.europa.eu/knowledge_base/Frameworks/doc101182
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This information, in combinatiowith environmental objectives and exemptiaording to WFD

Articles 4(4), 4(5) and 4(7)which areindicatedin Chapter5,1 eads t o OResponseso
measuresa be implemented for each SWWithe JPM which is outlined in Chapt@rThese are the

actions which are taken to improvetsr status in the DREB Actions can also be directed towards
6Driverso6é6, whi ch andrassessdd Chapter6 fitegrationasduas) and is Ehdpter

7 (Economic analysis).

Finally, the DRBM Plani Update 2015 includes an updated inventory of protected areas (CBapter
and outlines the steps which are taken to ensure public information and consultation (@hagpter
findings are illustrated in a number of thematic maps; more detailed information is part of the Annex.

Sturgeons Flagship species and an example for the DPSIR approach

As fcharismatié flagship species, sturgeons serve ssnbols for the sustainabls

managemen of the Danube River Basin. Loc

chain and ecosystem, and as laligtance migratory species, their wiedling relies on
many aspects of river basin management. The basic concept of the DPSIR approach whi
the basis for the DRBM Plan is herewith practically illustrated with the sturgeon example.

Key DRIVERS relevant for sturgeons comprige principle economic and human activities lil
industrial development, transport, energy generation, agricultureban wand rural settlement
leading toPRESSURESoN sturgeon populations. These include for instance water pollution
untreated or not sufficiently treated wastewater, or the emissions of nutrients and pesticid
agriculture. Channelization andhet physical modifications of the river system has led to a lo
habitats and interruption of migration routes from the Black Sea to spawning grounds in uj
regions.

lllegal fishing is another example for these pressures, which in sum chan§dAR& of the
environment andMPACT sturgeon populations. Until well into the "2@entury, six sturgeo
species lived in large parts of the Danube River Basin. Today, four out of the six speg
critically endangered, one is considered vulnerable aedioextinct. Populations of all sturge
species were observed in the past to decline. However, there still remain populations in mat
Danube basin countries, often with potential for recovery. This is in particular the case for th
basin, bti with regard to specific species also for the middle and upper part. Therefore, st
are an issue of basimide concern.

As aRESPONSE the complex nature of sturgeon conservation calls for manifold actions ung
umbrella of basifwide coordinatbn. The DRBM Plan with its Joint Program of Measures prov,
important contributions: Pollution reduction, the restoration of habitats, promoting the sustaif
of future infrastructure like hydropower, inland navigation and flood protection, ang
development of fish migration aids are elements of this program. For sturgeons, the Danu
itself was in the past the most important migration corridor within the basin. Opening this ¢
by making dams passable is a fundamental issue.

These conderable efforts towards reaching and securing a healthy river system for curre
future generations require an understanding of the issue and broad support. Therefore, 9
have become an importasytmbolfor public information and awareness nagsin the complex field
of river basin management.

Updates compared to th& RRBM PlaB00WFD Annex VII B. 1.)

The DRBM Plani Update 2015s building on thestructure and assessments which were performed
for the £' DRBM Plan in 2009Relevant inbrmationis updategalso based on theork done for the
2013 DBA includinge.g.the pressures assessment, designation of water bodies, monitoring rsetwork
and status assessmeat well aghe results from the Joint Danube Survey 3 (JDS3). Furthernmere, t
environmental objectives and exemptiare updated andhe management objectives and JBh
revised,addressing now the peri@D15 until 2021Finally, also thenventory of protected areamd

the economic analysksave beenupdatedwith latest datand information
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Compared to the previous versidghe DRBM Plani Update 2015uts a stronger emphasis on the
topic of integration with other sectorial policieg devoting a separate chapter on this istaléng

into account thatmportant steps wereaken during recent yeaend are still about to comé&he
integraton with flood risk management, inland navigatisustainable hydropoweand climate
adaptatiorreceive particular attention, beside the idtekage with the marine environmeand the

issue of water scarcity and drought which are also addreBssgite the fact that some data gaps still
exist, significant efforts were made by the countries for the provision of data for the elaboration of the
DRBM Plani Update 2015.
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2 Significant presges in the DRBD

Human activities and needs such as agricultural activities, transportation, energy production or urban
development exert pressures on the water environment which are in need to be assessed for the
management of the river basin and for tgkotecisions on adequate measures for addressing and
reducing these pressures. The WFD requires information to be collected and maintained on the type
and magnitude of significant anthropogenic pressure. When addressing pressures on the DRB at the
basinwide scale, it is clear that cumulative effects may occur (this is one reason why theibdasin
perspective is needed). Effects can occur both in a downstream direction (e.g. pollutant
concentrations) and/or a downstream to upstream direction (e.g. riviamuityin Addressing these

issues effectively requires a baside perspective and cooperation between countries.

In preparation of the*IDRBM Plan, Significant Water Management Issues were identified for the
DRBD and confirmed ir20132014, which reprgent pressures having a significant impact on the
basinrwide level. This chapter addresses each of the significant pressures on concerning surface
waters, addresses groundwater issues and includes revised information sifd@RBMIPlan. Some
activities with only local effects will not be discussed in this report and are subject to National
Reports.Further, the country specific emissions regarding organic, nutrient and hazardous substance
pollution in this chapter should in general be seen in relaticdhe respective countries share in the
DRBD.

2.1Surface waters: rivers

2.1.1 Organic pollution

Organic pollution refers to emissions of rAmxic organic substances that can be biologically
decomposed by bacteria to a high extent. The key emitters of organitigolhre point sources.
Collected but untreated municipal waste water that discharge organic substances from households and
industrial plants connected to the sewer systems are the most important contributors. Significant
organic pollution can also be gmated by waste water treatment plants of agglomerations without
appropriate treatment. Direct industrial dischargers and animal feeding and breeding lots are other
important point sources if their waste water is insufficiently treated.

Diffuse organic pdution is less relevant in comparison to that of point sources and related to polluted
surface ruroff from agricultural fields (manure application and storage) and urban areas (e.g. litter
scattering, gardens, animal wastes). A specific case of diffgsamiorpollution is the emission from
combined sewer overflows that represent a mixture of pollutesbffuwater and untreated waste
water. Background emissions of organic substances are related to sediment input arising from soil
erosion, surface ruaff from naturally covered land and groundwater flow.

The primary impact of organic pollution on the aquatic environment is the influence on the dissolved
oxygen balance of the water bodies. Significant oxygen depletion can be experienced downstream of
pollution sources mainly due to biochemical decomposition of organic matter. Microorganisms
consume oxygen available in the water bodies for the breakdown of organic compounds to simple
molecules. However, dissolved oxygen concentrations are increasing againthancoxygen
enrichment rate via diffusion from the atmosphere and photosynthesis ensured by algae and
macrophytes is higher compared to the consumption rate.

Due to the selpurification capacity of water bodies the water quality impacts of a particulaces

are mostly local. The decrease in oxygen concentration and the length of the affected downstream
river section depend on the amount of the organic matter received, the treatment degree of the waste
water, the dilution rate and the hydraulic condiiaf the recipient. The affected river length usually
ranges from several tens to hundreds of kilometres downstream of the source. Decreased oxygen
content may seriously affect aquatic organisms especially sensitive species that can be damaged or
killed even at low fluctuations in oxygen concentration.
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In the most severe cases of oxygen depletion anaerobic conditions might occur, to which only some
specific organism can accommodate. Additional impacts of anaerobic conditions could be the
formation of metha@ and hydrogen sulphide gases and dissolution of some toxic elements. Organic
pollution can be associated with the health hazard due to possible microbiological contamination. The
usual indicators of organic pollution are biochemical oxygen demand, chexycgen demand, total
organic carbon, Kjeldahitrogen (organic and ammoniunitrogen) and coliform bacteria. Secondary
(biological) waste water treatment and runoff management practices provide adequate solutions to the
organic pollution problem.

2.1.1.10rgamu pollution from urban waste water

According to the recent reporting of the Danube countries on the status of waste water treatment (for
the EU MS this is in line with the obligatory data submission for the reference year 2011/2012 to the
European Commissin under the UWWTD) there are 5,612 agglomerations with a population
equivalent (PE, the ratio of the total daily amount of BOD produced in an agglomeration to the amount
generated by one person per day) more than 2,000 in the HableZ and Map 5). 78% (4,367) of

these agglomerations are srreiled settlements having a PE between 2,000 and 10,000, 20% (1,125)
are middlesized agglomerations (between 10,000 and 100,000 PE) whilst only 2% (120) R&ve a
higher than 100,000&fgecities).

The proportion of the agglomerations without appropriate collection system is still relatively high
(34%,). These are mainly smaikzed settlements with PE between 2,000 and 10,000. Seven percent of
the agglomeratios have constructed public sewerage but are not connected to urban waste water
treatment plants at all. At additional 7% of the agglomerations waste water collection is addressed by
individual and other appropriate systems where waste water is collecpgriopriate storage tanks

and then transported to treatment plants or treated locally. On-weiginlevel, 52% of the
agglomerations with PE higher than 2,000 have connection to operating waste water treatment plants.
The majority (84%) of the middisized and big settlements discharges municipal waste water into the
recipients after treatment is applied (at least partly). However, waste water is conveyed to treatment
plants at only 43% of the smaized agglomerations.

Regarding the treatment stages B¥%the agglomerations are only served by primary (mechanical)
treatment. The proportion of the secondary (biological) treatment is 18%. Waste water at 32% of the
settlements undergoes tertiary treatment aiming to remove nutrients besides organic ntatserofn

small agglomerations the share of the secondary and tertiary treatment is 16% and 26%, respectively.
For agglomerations above 10,000 PE, where nutrient removal is either obligatory (EU MS) or
recommended (NeBEU MS) these respective figures aré/2and 56%. Twentgeven percent of the
agglomerations have combined collection and treatment system where the proportion of the highest
technological level from the total PE is less than 80%. In these agglomerations there is another
significant treatment ystem besides the most enhanced one or more different systems are used
simultaneously.

Table2: Number of agglomerations and generated urban waste water loads in the Bam@isdeBance year:

2011/2012)
gstir%tollection andreatment P(r:(())?](r)]reticotrel(;n;tge Number of agglomerations Generated load (PE)
Collected and tertiary treatment O 80% 1,584 41,058,538
< 80% 241 8,622,186
Collected and secondary treatmel O 80% 434 10,177,826
< 80% 569 7,932,891
Collected and primary treatment O 80% 19 342,045
< 80% 89 1,508,810
Addressed through individual anc O 80% 101 376,237
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other appropriate systems < 80% 304 4,230,551
O 80% 53 682,132
Collected and no treatment
< 80% 325 3,147,594
Not collected and rdreated 100% 1,893 6,827,297
Total 5,612 84906,107

! Categorisation is based on the highest technologic level that is available for the agglomeration

In total, a waste water load of about 85 Mio. PE is generated in the basin. Despite the highofiumber
small agglomerations they have the smallest contribution (21%) to the total loads, whilstsizddle
agglomerations produce about ehé&d of the loads. Almost half (44%) of the generated total waste
water load stems from the big agglomerationsdatiing the necessity to use appropriate treatment
technologies in these cities. The distribution of the agglomerations according to their size and
connection rates to collecting systems and treatment plants clearly influences that of the generated
loads Figure 6). Only 17% of the generated loads arise from settlements having no sewerage.
Additional 8% can be linked to collection systems without treatment, whilst 4% of the total loads are
addressed through individual systems. The majority (71%) of the loads is conveyed via sewers to
urban waste water treatment plants. Only two percent of the loads are related to primary treatment, the
loads are mainly transported to either secondary (17%xtary (52%) phases. Sixtyine percent of

the overall PE of the basin are effectively treated with at least secondary treatment, whilst 27% need
basic infrastructural development aiming to achieve biological treatment.

Figure6: Share of the collection and treatment stages in theptopalation equivalents the Danube Basin
(reference year: 2020L2)

B Collected and tertiary
treatment

Collected and secondary
treatment

Collected and primary
treatment

Addressed through individual
and other appropriate systems

B Collected and no treatment

B Not collected and not treated

Country contributions to the basivide generated loads and proportions of the treatment and
collection stages are presed in Figure 8 (see alscAnnex 3 on urban waste water inventoyies
Collection and treatment of waste water are in a highly enhanced status in the upstream countries, at
good conditions in some countries in the midaesin whil$ significant proportions of the generated

loads are not collected or collected but not treated in the downstream states.
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Figure7: Share of the collection and treatment stages in the total population equivalents in the Daimigise cou
(reference year: 20202, absolute numbers on the top refer to PE)
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Regarding the discharges of the organic substances into the river systems, about 220,000 tons per year
BOD and 490,000 tons per year COD are released from the agglomeratiomsonét than 2,000 PE
throughout the basinTéble 3). The ratio of COD to BOD of about 2.2 indicates a considerable
fraction of biodegradable organic matter being still released. Significant fractions of the total
discharges (62%nra 53%, respectively) stem from the collected but untreated waste water amounts
(Table3 andFigure9). Despite the smaller waste water amounts subject to primary treatment, its share

in the discharges arhigher (BOD: 7%, COD: 6%) due to the limited treatment efficiency. The
secondary treatment class produces 18% of the BOD and 18% of the COD discharges. Plants with

tertiary treatment emit 13% (BOD) and 23% (COD) of the total releases due to their gkry hi
elimination rates (over 90%).

Table3: BOD and COD discharges via urban waste water in the Danube Basin (referenc#@ar: 20

Discharge

Type of treatment

BOD (t/year) COD (t/year)
Tertiary treatment 29,206 1147924
Secondary treatment 40235 90,192
Primary treatment 14,985 29,392
Collected but not treated 139,640 258,436
Total 224066 492,814
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Figure8: Share of the collection and treatment stages in the total organic pollution efvgaiéas via urban
waste water in the Danube Basin (reference year: 2011/2012); left: BOD discharge, right: COD discharge

eeC

BOD discharges per county are shownFigure 9 according to different collecting and treatment
systems gee alsdAnnex 3 on urban wastavater inventories)As a consequence of the less developed
waste water infrastructure in the downstream countries, the BOD discharges of the new EU MS and
the norEU MS (except Ukraine) are substantially influenced by utdceavaste water releases.
Slovenia, Croatia, Boshia and Herzegovina, Serbia, Romania and Bulgaria have still great potential to
reduce organic pollution of the surface waters in the Danube Basin by introducing at least biological
treatment technologfBulgaria, Croatia and Romania have a transition period for the implementation
of the UWWTD)

Figure9: Share of the collection and treatment stages in the total organic pollution of the surface waters via urban
waste water in the Daraubountries (reference year1l2Q012 absolute numbers on the top refer to
tons BOD per year)
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2.1.1.20rganic pollution from industry and agricultural point sources

Data for the industrial and agricultural direct dischargers were derived from-BiRTR databse

which contains the main industrial facilities and their discharges above certain capacity and emission
levels (Map 6, showing all industrial facilities reported t®ETR). In total, b installations from 7

main industrial sectors were reported by tbardries which have significant direct organic substance
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discharges (above a threshold of 50 tons TOC per yearAsmex 4 on industrial emission
inventoried. Out of these, waste anddustrial wastewater management sectory@ mainly waste
recycling and disposal sites and specific industrial waste water treatment plants, excluding urban waste
water treatment plantspaper and wood processing (29%) and chemical industry (18%) are the most
important fields in terms of organic pollutioRigure 10, last column). In the reference year (2012)
some 5,000 tons per year organic substances (expressed in COD) were reledded)( The type

of activities, their total releases and proportions are differingngnthe countries. Germany, Austria,
Slovakia, Hungary and Romania contribute the highest COD discharges via industrial activities
(Figure10). Czech Republic, Croatia and Bosnia and Herzegovina have no facilities reportedeover th
given release threshold.

Table4: Organic pollution via direct industrial discharges in the DRBD according to different industrial sectors
(reference year: 28)1

Releases to water

Activities contyear)
Energy sector 6,600
Praduction and processing of metals 360
Chemical industry 10190
Waste andndustrialwaste water managemént 20,910
Paper and wood production and processing 16,50
Intensive livestock production and aquaculture 330
Products from the food and beveragetse 1,360
Total 56,000

Lexcluding urban waste water treatment plants

FigurelQ Share of the industrial sectors in the total organic pollution via direct industrial discharges in the Danube
countries (reference year: 201 adlite numbers on thep refer to tons COD per year)
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2.1.1.3Summary and key findings

At the basin scale, the urban waste water sector generates about 220,000 tons per year BOD and
490,000 tons per year COD discharges into the surface water bodies of the Basubgeference
year: 2011/2012). The direct industrial emissions of organic substances total up@®@a.téns per
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year COD for the reference year (2012). This means an overall COD emissions of 550,000 tons per
year, out of which 89% are releasedthg urban waste water sector. More than 60% of the surface
water emissions via urban waste water stem from agglomerations with existing sewer systems but
without treatment. Taking into account that these agglomerations represent only 8% of the total PE
ard 7% of the total number of agglomerations in the basin, implementation of measures for a
relatively small proportion of the agglomerations can result in substantial progress. However, 34% of
the agglomerations (representing 17% of the PE) have no ocofiesfistems which should be
constructed together with appropriate treatment in the future. Tvgern percent of the total RE

the basin need furthérfrastructural development aiming to achietdeasbiological treatment

Comparing the actual figas of the waste water sector to those of théRBM Plan, remarkable
reduction of the organic pollution can be recognised according to the reported data. For the reference
year (2005/2006) of the first DRBM Plan 480,000 tons per year BOD and 1,040rG0peo year

COD pollution were reported via urban waste water discharges (excluding the agglomerations without
collection system and therefore without direct discharges into surface waters). The recently reported
emissions are significantly lower, the BQihd COD discharge reduction rates are 54% and 53%,
respectively. The reported industrial emissions increased by 30% in comparison to the reference year
(2006) of the I DRBM Plan which is likely to be a consequence of the better data availability and
extended reporting through the BRTR system.

2.1.2 Nutrient pollution

Nutrient pollution is caused by significant releases of nitrogen (N) and phosphorus (P) into the aquatic
environment. Nutrient emissions can originate from both point and diffuse sourcessdoaés of
nutrient discharges are highly interlinked to those of the organic pollution. Municipal waste water
treatment plants with inappropriate technology, untreated waste water, industrial enterprises, animal
husbandry can discharge considerable ansoohtutrients into the surface waters besides organic
matter. Diffuse pathways, however, have higher importance considering nutrients. Direct atmospheric
deposition, overland flow, sediment transport, tile drainage flow and groundwater flow can
remarkablycontribute to the emissions into rivers, conveying nutrients from agriculture, urban areas,
atmosphere and even from naturally covered areas.

The importance of the pathways for diffuse pollution is different for N and P. For N, groundwater flow
and urbamrun-off are the most relevant diffuse pathways. In case of P, groundwater is usually replaced
by sediment transport generated by soil erosion. Regarding the sources, agriculture can play a key role
in nutrient pollution. Surface waters can receive sigaificmutrient emissions from agricultural fields

due to the high nutrient surpluses of the cultivated soils and/or inappropriate agricultural practices.
Agglomerations with sewer systems but without connection to treatment plant having nutrient removal
tecmology and combined sewer overflows are important urban sources. Deposition from the
atmosphere is especially relevant for N as many combustion processes and agricultural activities
produce N gases and aerosols that can be subject to deposition. THeéeakgoound fluxes is often
overlooked even though they might have significant regional contribution especially from poorly
covered areas, mountainous catchments or glaciers.

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

water ecosystems. The natural aquatic ecosystem is sensitive to the amount of the available nutrients
which are limiting factors. In case of nutrient enrichment the growth of aquatic algae and macrophytes
can be accelerated and wabedies can be overpopulated by specific species. Many lakes and seas
have been suffering from eutrophication that severely impairs water quality and ecosystem functioning
(substantial algae growth and consequently oxygen depletion, toxicity, pH variatoasulation of

organic substances, change in species compaosition and in number of individuals) as well as limits or
hinders human water uses (recreation, fisheries, drinking water supply). Even though river systems,
floodplains and reservoirs can retaigtrients during their kstream transport (e.g. denitrification,
uptake, settling), significant amounts of them can reach lakes and even seas, transposing water quality
impacts far downstream from the sources. Therefore, nutrient pollution is cleanubdbasin wide

problem.
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Control of point source nutrient emissions is closely linked to that of the organic pollution and requires
nutrient removal at the waste water treatment plants. The management of diffuse nutrient emissions is
a challenging task due their temporal and spatial variability and strong relation to hydrology. Since
the diffuse emissions are almost immeasurable at source, cate$pantassessments and water
quality modelling are widely used to help in dealing with the issue. Manageamgons usually
concern a wide range of agricultural best management practices and their combinations. Recovery of
an eutrophic water body following management efforts especially on diffuse sources of pollution can
take longer time (even several decadis) to the time delay of several contributing pathways (e.g.
nitrogen loads via groundwater) and the stored nutrients in the bottom sediments thaeman re
water body (e.g. phosphorus internal loads of lakes). Typical parameters related to nuttiganh po

are total nitrogen, dissolved inorganic nitrogen, total phosphorus, orthopheppbaphorus and
chlorophylta.

2.1.2.1Nutrient pollution from urban waste water

In total, 1,825 agglomerations with a PE of about 50 million are equipped (at least pantitdly
tertiary treatment aiming nutrient removal in the basin (Map 5, reference year: 2010/2012). Majority
of them (79%) addresses the elimination of both nutrients. Out of the 1,245 agglomerations with a size
over 10,000 PE 697 agglomerations (56%) haveary technology already in place. In terms of PE,

the overall load generation at agglomerations above 10,000 PE is 67 million PE, 60% of this load (40
million PE) is effectively subject to tertiary treatment. This indicates that waste water treainight f
million PE at agglomerations above 10,000 PE should be further improved.

At the basin scale 84,000 tons per year TN and 11,000 tons per year TP are emitted into the surface
waters from the waste water collection and treatment faciliiabl¢5). 25% (TN) and 36% (TP) of

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

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

the proportion of the waste water treatment plants with secondary treatment is 26% (TN) and 29%
(TP). Some 45% and 30% of the nutrient emissions are discharged from plants with stringent
technologies. Regarding the middle sized and bjanerations (above 10,000 PE), 43% (nitrogen)

and 57% (phosphorus) of the nutrient emissions are related to less stringent technologies indicating
that further improvement of the treatment at these settlements can significantly reduce the nutrient
dischages at the basin scale.

Tableb: Nutrient pollution of surface waters via urban waste water in the Danube Basin (referenc#2@ay: 20

Discharge

Type of treatment

TN (t/year) TP (t/year)
Tertiary treatment (NP removal) 29,356 2,422
Tertiary treatment (P removal) 4,226 385
Tertiary treatment (N removal) 3,78 552
Secondary treatment 22,265 3,305
Primary treatment 2,908 569
Collectedbut not treated 21,318 4,122
Total 83,865 11,35
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Figurell Share of the collection and treatment stages in thett&ntpollution of surface waters via urban
waste water in the Danube Basin (reference year: 2011/20TIR)dietharge, righfTPdischarge

m Tertiary treatment (NP
removal)
Tertiary treatment (P removal)
Tertiary treatment (N removal)
Secondary treatment
Primary treatment

B Collected but not treated

Country performances are presente#igurel2 (see als@nnex3 on urban waste water inventonies

The variation at the country level is similar to the situation discussed by the organic pollution.
Upstream countries have only limited possibilities as they have alreadgiiineéd nutrient removal at

the vast majority of the agglomerations, even for the smaller sized settlements. Middle and
downstream countries can, however, remarkably enhance the overall treatment status of the plants,
particularly at the agglomerations ov&0,000 PE, where the introduction of the tertiary treatment
technologies is lagging behind.

Figurel2 Share of the collection and treatment stages in the total nutrient pollution via urban waste water in the

Danube countriesefierence year: 200P0D); on the left: TN, on the right: TP (absolute numbers on the
top refer to tons TN and TP per year)
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2.1.2.2Nutrient pollution from industry and agricultural point sources

Regarding the industrial discharges, the main sectors with rup@hution have been reported
(Annex 4 on industrialemissioninventories reference year: 2012) by the countries are the same as
those of the organic pollution. In total, 420 tons per year nitrogen aA€0 tons per year phosphorus
were released in theference yearT@ble6). For the nitrogen, the chemical industry has the highest
importance emitting almost 45% of the total dischardgeagufe 13 left, last column). Besides this,
waste andindustrial waste water management, energy sector, and paper industry are remarkable
contributors. In case of phosphorus, paper industry has the highest share withi®@9313 right,

last column) Energy sector, chemical industry and waaitel industrial waste water management
sector are other significant industrial fields releasing phosphorus. The reported industrial emissions are
relatively small in comparison to those of the urban waste water, only 14% (TN) and 4% (TP) of the
waste waterdischarges are emitted via industrial facilities. Germany, Austria, Slovakia (TN),
Romania, and Hungary (TP)produce the highest direct industrial emissignee(13).
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Table6: Nutrient pollution of swate waters via direct industrial waste water discharges in the Danube Basin
(reference year: 28)1

Releases to water

Type of treatment

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

Energy sector 1,890 90
Production and processing of metals 180 -

Chemical indusy 5,200 60
Waste andndustrialwaste water managemént 2,300 130
Paper and wood production and processing 1600 190
Intensive livestock production and aquaculture 190 10
Products from the food and beverage sector 50 10
Total 11400 490

T excluding uban waste water treatment plants

Figurel3 Share of the industrial activities in the total nutrient pollution via direct industrial waste water discharges
in the Danube countries (reference y2@t2; on the left: TN, on thight: TP (absolute numbers on the
top refer to tons TN/TP per
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2.1.2.3Diffuse nutrient pollution

To estimate the spatial patterns of the nutrient emissions in the basin and assess the different pathways
contributing to the total emissions, the MONERIS model @feret al., 2011) was applied for the

entire basin and for current hydrological conditions (22022). The model is an empirical,
catchmensscale, lumped parameter and ldegn average approach which can supply decision
making to facilitate the elaborati of larger scale watershed management strategies. It can reasonably
estimate the regional distribution of the nutrient emissions entering the surface waters within the basin
at subcatchment scale and determine their most important sources and pathesgsver, taking

into account the main istream retention processes the river loads at the catchment outlets can be
calculated that can be used for model calibration and validation.

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

well in the field of river basin management and nutrient balancing. The model has been enhanced and
adapted to the specific ICPDR needs by several regional projects accomplished in the basin. The
model reasonably and reliablyovks that has been proven by comparison of the results to observed
river loads at several gauges for a long time period. It can be easily supported by available data, run
for the entire basin and frequently updated according to the actual conditionsodakisnsensitive

for some key management parameters, allowing to elaborate realistic future management scenarios of
basinwide relevance and assess their impacts on water quality. Recently, the input dataset has been
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updated and extended according to #wailable latest spatial information. Moreover, the model
algorithm has been improved resulting in updated nutrient emission patterns for the Danube basin.

According to the recent calculationdnnex on nutrient emission modellipgthe total nitrogen
emissions in the Danube river basin are 675,000 tons per year (8.6 kg per hectare and year) for the
reference period 2002012 {Table 7, right column). The groundwater (base flow) pathway is
responsible for 52% of all TN emissionstiee Danube basin and thus the most important pathway
(Figure 14 left). Nitrogen inputs via tile drainages have a proportion of 14 %, winiksin runoff,

surface runoff, direct atmospheric deposition and erosion show a contribfiti®@%, 7%, 2% and 2%
respectively.

Diffuse inputs dominate the basivide nitrogen emissions as they have a proportion of 88% in total.
Emissions via point sources contribute with 12 % to total nitrogen emissions. Regarding the main
sources Figure 14 right), agricultural fields dominate the emission sources showing a proportion of
549%, although only 36% of the emissions from agricultural areas are related to fertiliser or manure
application, whilst the remaining 18% are caulsgdtmospheric deposition. Urban areas (waste water
discharges, runoff from paved surfaces and combined sewer overflows) and natural lands where
atmospheric deposition provides N input are significant source areas as well. This indicates that a part
of theN emissions might stem from outside the basin and transported via atmospheric deposition that
can difficultly be controlled. Natural background pollution is less important on-bagdalevel. The
regional distribution of the emissions is showrMap 7. Regions with high agricultural surplus and
shorter groundwater residence time and/or bedrock layers with lower denitrification capacity produce
the highest areapecific emissions. Urban areas with significant point sources and urban runoff
generate remadble local fluxes as well.

Table7: Diffuse ntrient emissions of the Danube basin according to different patbwingesreference period

(20092012)
Pathway Water emissions Water emissions
TN (t/year) TP (t/year)

Direct deposibn 11,646 330
Overland flow 48,829 372
Erosion 14,965 10,124
Tile drainage flow 100,904 675
Groundwater flow 351,495 5,791
Urban runoft 69,178 13,254
Point sources 78,960 9,782
Total 675,976 40,327

! summed emissions via urban runoff, combinedes overflows and not connected population

2 summed emissionsf urban waste water treatment planp®pulation connected to sewer systems without
treatment planand industrial direct dischange
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Figurel4 Share of pathwaymnd sources in the overall TN emissions in the Danube Basin for the reference period
(20092012); on the left: pathways, on the right: sources
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Country contributions can be seenHRigure 15. Germany, Slovenia, Croatia and Sarproduce the
highest arespecific N emissions in the basin. Groundwater flow dominates the distribution of the
pathways in most of the countries Point sources and urban runoff show significant relative
contributions in the downstream countries. Regardimg sources, agricultural activities have a
principal role in nitrogen emission generation, whereas atmospheric deposition is an equally important
nitrogen input than fertilisers in many countries. Urban water management is still an important source,
espeially in the new and non EU MS. Share of the background emissions usually remains below 10%.
In countries with significant proportion of natural landscapes (Austria, Croatia, Bosnia and
Herzegovina, Montenegro and Ukraine) remarkable relative emiss®psoduced from these areas.

Figurel5 Share of the pathways in the overall TN emissions in the Danube countries for the reference period (2009
2012); on the left: pathways, on the right: sources (absolute numbers on thettkg&lger hectare

and year)
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Total phosphorus emissions in the Danube river basin are 40,000 tons per year (530 g per hectare per
year) for the reference conditioriBaple7, left column). TP emissions via the different padlys are
presented irFigure 16 (left). The most important diffuse pathway in the Danube river basin is the
runoff from the urban systems which is responsible for 33% of all TP emissions. Emissions via
erosion contribute with 25%o total phosphorus emissions, base flow has a proportion of 14%.
Emissions via surface runoff, atmospheric deposition and tile drainages contribute with 2% or less to
the total phosphorus emissions. All diffuse sources have a total share of 76%, whilstopoces

pathway has a contribution of 24%. Source apportionmEigule 16 right) shows the clear
dominance of the urban areas producing 57% of the emissions. Agriculture is responsible for 29% of
the total emissions, whildhé rest belongs mainly to background emissions.

This suggests a high potential of measures addressing the urban water management to reduce the
nutrient emissions. However, the agricultural pressure could strengthen due to the potential future
agriculturaldevelopment especially in the middle and lower parts of the Danube. Hilly regions with
intensive agricultural activity or mountainous areas producing high background emission rates
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generate the largest P inputs of the surface waléap 8). Similarly to N point sources and paved
urban surfaces significantly contribute to the total emissions as well.

Figurel6 Share of the pathways and sources in the overall TP emissions in the Danube Basin for the reference
period (2002012); o the left: pathways, on the right: sources
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Pathway and source apportionments per country are presentEdjure 17. Serbia, Slovenia,
Bulgaria, and Germany generate the highest P emission rates. Point sources, soil edosibaran

runoff are the most relevant emission components. Their proportion varies according to the state of
development in the urban waste water sector and the topographic and land use conditions. Upstream
countries show similar importance of the urbanevabanagement and agricultural sectors regarding

the sources of the P emissions. Moving downstream in the basin urban areas become more dominant
indicating the high potential to improve waste water treatment by introducing P removal.

Figurel?. Share of the pathways in the overall TP emissions in the Danube countries for the reference period (2009
2012); on the left: pathways, on the right: sources (absolute numbers on the top refer to g P per hectare
and year)
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The calculatedriver loadsare 440,000 tons per year (TN) and 17,000 tons per y€BJ for the
reference period (2008012. These numbers indicate remarkable retentions in the river network
comparing them to the total emission valudsrty-five percent of the TN emissis entering the river
systems are retainatlring the instream transpomnanly by denitrification. Some 38 of the TP
emissions do not reach the river mouth particularly due to settlingservoirs and floodplains
Modelling results reasonably fit tldserved river loads at both, the baside and the regional scale.

2.1.2.4Summary and key findings

The estimated recent, basinde nutrient emissionfor the reference period (202®12gre 675,000
tons per year TN and 40,000 tons per year TP. Diffuse pathwkarly dominate the overall
emissions having a contribution of 88% (TN) and 76% (TP). For N, groundwater (base flow) is the
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most important diffuse pathway with a proportion of 52%. In case of P, urban runoff (33%) and sail
erosion (25%) generate the hast emissions. Regarding the sources, agriculture (N: 54%, P: 29%)
and urban water management (N: 22%, P: 57%) are responsible for the majority of the nutrient
emissions indicating the necessity of appropriate measures to be implemented in these sectors.
Similarly to organic pollution, point source emissions are significantly influenced by untreated waste
water discharges being responsible for about 30% (TN) and 40% (TP) of the total emissions. Besides
this, enhanced treatment of the existing plants aloaggations above 10 000 PE (more than 500
agglomerations) has also great potential to reduce nutrient emissions concerning 27 million PE in
total.

The current londerm average (2002012) observed river loads estimated from measured river
discharge andutrient concentration data at the river mouth (station Reni are 490,000 tons per year
(TN) and 25,000 tons per year (TP). Analysing the trends in nutrient river loads over the past decades
a significant reduction in the transported nutrient fluxes to thekBSea can be detected. However,

the recently transported fluxes are still considerably higher than that of the early 1960ies representing
desired load targets (TN: 300,000 tons per year, TP: 20,000 tons per year), which means a TN and TP
load reductiomeed of 40% and 20%, respectively. This requires further decrease of both, the point
source and diffuse emissions generated in the Danube basin.

Similarly to the organic pollution, remarkable decrease is visible regarding the nutrient point source
emissiors in the Danube basin. For the reference year of tH2RBM Plan (2006) 130,000 tons per

year TN and 22,000 tons per year TP pollution was reported via direct urban waste water discharges.
The recently reported point source nutrient emissions are samify lower in comparison to those of

the first DRBM Plan, the TN and TP discharges declined by 36% and 48%, respectively. However, the
reported industrial direct emissions rose by about 46% (TN) and 10% (TP) which is probably caused
by the improved repting quality. The recent modelling results of the MONERIS for the bagie

total emissions reflect the impacts of a comprehensive update of the input database, the change in
nutrient inputs (e.g. urban waste water, agriculture)and some methodologicavements in the

model algorithm on the model results. N emissions remained at the same level in comparisoh to the 1
DRBM Plan although point source emissions via waste water significantly decreased. This is,
however, compensated by a higher emissiomfemriculture via fertilisers and manure which is a
consequence of the modified input data set rather than that of intensified agriculture. Total P emissions
declined by 30% due to the improved waste water treatment. In addition, higher differences can be
found for the proportion of the various pathways and for several regions of the basin. These
differences are consequences of the model developments and the updated input data.

2.1.3Hazardous substances pollution

Hazardous substances pollution involves contatizinavith priority substances laid down in Annex X

of the WFD and other specific pollutants listed in Annex VIl of the WFD that might be toxic, heavily
degradable or accumulative and have regional relevance. They include both inorganic and organic
micro-pollutants such as heavy metals, arsenic, cyanides, oil and its compounds, trihalomethanes,
polycyclic aromatic hydrocarbons, biphenyls, phenols, pesticides, haloalkanes, endocrine disruptors,
pharmaceuticals, etc. Hazardous substances can be emitted dtbnpdint and diffuse sources.
Households and public buildings connected to sewerage can contribute to water pollution by emitting
chemicals used in the course of daily routine. Industrial facilities that process, utilise, produce or store
hazardous substaes can release them with waste water discharges. Indirect dischargers are connected
to public sewer systems and can transport contaminated industrial waste water to the treatment plants
if their own treatment system is not sufficient. Direct dischargéisut specific removal technology

for hazardous substances can potentially deteriorate water quality.

Diffuse emission pathways are substaspecific. Surface ruoff, sediment transport and
groundwater flow are the main contributing routes. Urban syst@leposited air pollutants, litter,
combined sewer overflows), agriculture (pesticide and contaminated sludge application), contaminated
sites (industrial areas, landfills, abandoned areas) and mining sites are the most important source
sectors. Backgraud geochemical loads can be considerable in specific regions where the parent rock
layers naturally contain hazardous substances (e.g. heavy metals). Hazardous substances
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contamination can specially be realized through accidental pollutions. Industilglegacmining

areas and contaminated sites that process or contain such substances in substantial amounts pose
hazard (potential risk) to cause pollution even though they might not have any release in their regular
operation. However, in case of emergesituations (natural disasters like flood or earthquake as well

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

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

their different and complex environmental behaviour and the-llmstqng chronic toxicity of many
substances the whole mechanism of the hazardous substances pollution has not been fully clarified so
far. Hazardous substaes can pose serious threat to the aquatic environment. Depending on their
concentration and the actual environmental conditions, they can cause acute (immediate) or chronic
(latent) toxicity. They usually attack one of the vital systems of the living ngardike nervous,
enzymatic, immune, muscular systems or directly the cells.

Some of the hazardous substances are persistent, slowly degradable and can accumulate in the
ecosystem. They can deteriorate habitats and biodiversity and also endanger hitimas nesny of

these chemicals are carcinogenic, mutagenic or teratogen. They can also alter proteins and different
organs, impair reproduction or disrupt endocrine systems. Many of the pollutants tend to attach to
organic compounds, they may be taken yphe organisms during feeding and introduced in the food

web through bioaccumulation and biomagnification processes. Moreover, some of the pollutants can
be attached to the soil and sediment particles and subject to subsequent resuspension and.dissolution
Therefore, hazardous substances pollution is considered as regional or evevideswater quality

problem and its reduction may take a longer time. Elimination of these substances needs up to date
technologies at the industrial sites, enhanced waatervireatment, good agricultural practices to
appropriately handle these substances, cessation and replacement of the hazardous substances with
others whenever possible and well developed safety system to address accidental events. Total and
dissolved cooentrations of the hazardous substances are used to describe water status. Additionally,
concentrations in sediment and/or biota should be moniwspdcially forthosepriority substances

which tend to accumulate in sediment and/or bintduding also dngterm trend analysis of their
concentrations

2.1.3.1Sources of hazardous substances pollution

Danube countries have made substantial efforts to supplement the insufficient information on the
hazardous substances pollution at the begie level. Towards a diter understanding and a
narrowed information gap in this field the compilation of inventories on priority substances emissions,
discharges and losses required under the EU Directive on Priority Substances (EQSD, Article 5)
provides a promising possibifitThis could be a&o extended in the future to othegrecific pollutants

as well.The current ICPDR activities on the hazardous substances pollution are highly related to the
recommendations of the Common Implementation Strategy (CIS) Guidance No. 2&paminy
emission inventories of priority substances and other hazardous substances. Recentistepstwo
approach is being conducted to test the guideline for the Danube River. The first phase is a more
general significance analysis of the priority sabses and specific pollutants. The aim of this phase is

to screen those substances which are clearly of higher relevance at present and in the foreseeable
future at the Danube River level and allow to prioritise the resources and efforts necessary for the
subsequent detailed investigations on the emission sources. It is babedrdarmationavailable for

the emissions mainlfrom the EPRTR and UWWTD dtabaseand immission data derived from the
TNMN database and Joint Danube Surveys (JDS).

The outcomeof the emission analysis is a preliminary set of relevant priority substances and other
specific pollutants for which emission data (releases above certain emission thresholds specified in the
PRTR Regulation, Map 6) have been available. Based on thedieening 38 compounds have been
found with exceedance of the respective release threshold for at least one facility within the basin. Out
of these substances seven organic pollutants, eight heavy metals, eight pesticides and fifteen
chlorinated organicsubstances These results will be overlapped and liaised with thelistradt

Danube River Basin specific pollutardstermined by the istream concentration assessments of the
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JDS3 and its followup activities in cooperation with the EU FP7 project SOLONS (see Chapter
4.1.2.3). This harmonised draft list will subsequently be supported by additional information and
eventually extended once further results of the JDS3 are evaluated, advanced analytical methods are
applied in the countries and more datee available from the emission inventories. Moreover,
modelling activities on the fate of several hazardous substances are currently being undertaken by the
SOLUTIONS project and the JRC which could help to better understand the links between sources
andimpacts of hazardous substances pollution.

The second phase of the CIS Guidance No. 28. is a more detailed analysis focusing on the sources of
the screened relevant substances. It aims to develop a detailed inventory for both, the point and diffuse
sourcehazardous substances emissions. It requires point source discharge data (municipal waste water
treatment plants and industrial facilities) and observed river loads at certain monitoring points. River
loads should carefully be calculated taking into accthmuncertainties of the analytical method (e.g.
concentrations below the limit of quantification or detection) and the sampling frequency (e.g.
unregistered high flow events with considerable pollutant transport). Knowing the point source
emissions andhe observed river loads, assuming a certain natural background river load and
neglecting the irstream sources and sinks would allow to roughly estimate the total anthropogenic
diffuse inputs from the catchment upstream of the monitoring points. Coumtréeurrently
compiling their national inventories on the point and diffuse source emissions of the relevant
hazardous substances which will serve the bagle assessments.

Analysis of the data obtained from the PS EDL inventories if possible
Map of thefacilities with PS emissions according to industrial sectors if possible

2.1.3.2Hazardous substances pollution from accident risk spots and contaminated sites

Assessment of hazardous substance pollution via accidents is based on risk assessment methods. Their
main objectives are to raise awareness to the accidental pollution in the basin, to determine which
priority industrial sectors need to be improved in different regions of the basin in order to minimize
risk by implementing measures and to give advice fanfing institutes and decision makers where
financial and/or technical supporting projects should be targeted. A stepwise apigréatdwed

starting withpotential risk analysis where rather general metlaoelasedto screen potential hafpots

based o some basic technological properties of the facilitiesa second step, the real risk analysis
should be executed based on checking the relevant environmental facteedeayoheasures already

put in placein order to indicatevhat necessary additiodneneasures have to be taken in order to
improve safety. This analigsshould becarried outin the responsibility of theiparian countriesn

order to implemenhecessary safety measuis it should be in line witlsectoral checklistsand
national catlbgues of measure¥he ICPDR is currently assessing the potential accident riskpuds

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

Accident risk spots (ARS) represent mainly existing industrial and energy production fatlilities
process, store, produce or release hazardous substancéfkSlmventoriesecently being compiled

will evaluate the potential risk of the selected facilities based on the WRI (Water Risk Index) values.
The WRI assess the hazard of the industrigites based on the hazard degree of the processed
materials and their volume stored at the sites.

Contaminated sites (CS) include old industrial facilities, abandoned sites and laRdfillseCS te

M2 methodologyhas beerappliedfor risk assessmenthe first step of the M2 methodology (M1
method) allowsundertakingthe initial risk assessment of contaminated sites based on the toxic
potential of soil or waste (it depends on the harmful substances to be expecfettiouartype of

waste or in apecific industrial branch and it is expressed as a risk value) and the magnitude of the
contamination (volume of an old deposit or theaaof an old industrial site). In a second step the M2
method can roughly assess the real risk based on the flobdhility and safety conditions of the
sites.

Analysis of the accidental pollution risk derived from the ARS inventories if possible
Analysis of the accidental pollution risk derived from the CS inventories if possible
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Map of the ARS and CS according tskrclasses if possible (reference situation)

2.1.3.3Summary and key findings

Danube countries have taken important steps to fill the existing data gaps in the field of hazardous
substances pollution. The recent ICPDR investigations (particularly those relétedctarent JDS3)

on the priority and other hazardous substances have provided essential information on the relevance of
these substances resulting in a much clearer picture on the pollution problem (relevant substances and
their magnitude) than ever bedorThe elaboration of an inventory of emissions, discharges and losses

of the priority substances can help to close information gaps on the sources. Measures under
implementation in the waste water, industrial and agricultural sectors (e.g. enhancedvataste
treatment and BAT, regulated use of sewage sludge and pesticides) can significantly contribute to the
reductionand/or phasing outf the releases of hazardous substances. Danube countries are collecting
data on the existing industrial and contamdagites that might be at potential risk to cause accidental
pollution triggered by operation failures or natural disasters like floods.

2.1.4Hydromorphological alterations

Hydromorphological alterations and their effects gained vital significance in wategemeat due to
their impacts on the abiotic sphere as well as on the ecology and ecological status of the river system.

Anthropogenic pressures resulting from various hafhrgineering measures can significantly alter the
natural structure of surface waterhis structure is essential to provide adequate habitats and
conditions for selsustaining aquatic species. The alteration of natural hydromorphological conditions
can have negative effects on aquatic populations, which might result in failing the EYJ WF
environmental objectives.

Hydropower generation, navigation and flood protection are the key water uses that cause
hydromorphological alterationdn some countries development schemes include reservoirs with
multiple purposesHydromorphological alterains can also result from anthropogenic pressures
related to urban settlements, agriculture and other sources. These drivers can influence pressures on
the natural hydromorphological structures of surface waters in an individual or cumulative way.

The following three key hydromorphological pressure components of -bédé& importance have
been identified:

a) Interruption oflongitudinalriver continuity and morphological alterations;
b) Disconnection of adjacent wetlands/floodplains, and,;
c) Hydrological alterationsprovoking changes in the quantity and conditions of flow.
In addition, potential pressures that may result from future infrastructure projects are also dealt with.

This chapter reflects findings on hydromorphological alterations and their significencefevious
EU WFD reports, as well as from the most recent national data taking into aptogréss irthe
implementation of the JPKlom the ' DRBM Plan 2009

The interruption oflongitudinal river continuity for fish migration river morphology,disconnected
wetlands/floodplains which have a reconnection potentiafj hydrological pressures including
impounded river sections, water abstractions and hydropeaféngssessethformation on the extent

of these pressure types was updated in ordeaitoayfull picture on the current situatiofith regard

to future infrastructure projects, the list of planned hyeligineering projects has been updated and
supplemented with additional information.

In cases where countries share river stretches tiserthe risk that some hydromophological
components (river and habitat continuity interruption, hydrological alterations) are reported twice
because the information has been reported separately by the Danube countries. Due to this reason
bilateral harmonisain of reported data is important in order to avoid a potential distorting of the
overall assessment and discrepancies in the results.
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Assessment of hydromorphological alterations in the Danubé RyerDanube Survey 3

The JDS2 in 2007 delivered réisuon hydromorphological alterations for the Danube River (from
Kelheim (rkm 2,416) to the Danuleelta) for the very first timg information which was also
illustrated in the ¥ DRBM Plan 2009.JDS3, which was performed in 2013, allowed for updated
investigations based om apdatednethodology developed for JDS3.

The JDS2 methodologyvhich was oriented on the CEN standasas further extended and applied
during JDS3 to 10 rkm segments.addition,the 3Digit approach was applied, by selecting refgva
parameters for the assessment of morphological, hydrological and continuity components. The
assessment was based on a concise methodology, applicable for the whole 2,400 rkm long Danube
river stretch assessed during the survey and should supplememniptbatbstitute, the national
hydromorphological assessments required by WFD. Finalstailed insitu measurement and
sampling of hydromorphological parameters wasomplishedor all of the 68 JDS3 sites.

In the following, the results of the WFBDigit analysis are illustrated. provides information on the
parameter groups AMorphol ogyo, AHydr ol ogyo and
Danube are illustrateith Figure 18. The longitudinal visuigsation is illustrated irFigure 19, allowing

for a comprehensive overview of impounded reaches with the position of dams (middle and right
column) and the morphology on the left.

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

in class 3 (moderately modified), 31% in class 4 (extensively modified) as well as 17% in class five
(severely modified). For hydrology/flow regime and the continuity only the classearid 8 were
assessed. For hydrology only 16% fall in the first class whereas class 3 with 50% and class 5 with 34%
prevail. Regarding continuity, dams are located in 8% of segments (in total 18 dams, two dams with
functioning fish passes and partial sedimmanagement fall in class 3, the rest in clas®8jailed
information on the approach and results can be obtained from the JDS3 report.

Figurel8 Overall results JDS 3 3Digit assessn@ the entire Danube
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FigurelQ Longitudinal visualisation of thesults of theDigit assessme¥it

2 The approach applied by JDS3 for the assessment of the hydromorphological alterationstdegtace a WFD compliant status
assessment and therefore the JDS3 results doecessarily correspond to the results of the status assessment for individual water bodies
done by the countries at the national level according to the WFD.
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