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Disclaimer

The River Basin Management Pldor the Danube River Basin Distrjdurther referred to as Danube
River Basin Management PIgGDRBMP), Update 2@1is based on datarovidedby Danube countries
as oflst Februan2021.

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

A more detailed level of information is presented in the national RBM Plans. Hence, theFDRislslte
2021 should be read and interpreted in conjunction with the national RBM Plans.

The data in this report has been dealt with, and is presented, to the best of our knivdeelgbeless,
inconsistencies cannot be ruled out.
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Vi

Executive Summary

The Executive Summary will kadrafted for the final version of the DRBMP Update 2021y.
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1 Introduction an@®ackground

1.1 Introduction

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

A significart proportionof water resources are exposed to environmental pollution or other potentially
damaging pressureBrotecting and improving the waters and environment of the Danube River Basin
is therefore essential for the natural environment, the sustaimi@vielopment of the region and the
long-termhealth, wellbeing and prosperity ahe population of the Danube region.

Against this backdroandin the light ofthe fact that the sustainable management of water resources
requires transboundary cooperation, the countries sharing the Danube River Basin agreed to jointly work
towards the achievement of this objectiVle Danube River Protection ConventididbRPQ), signed

in 1994, provides the legal framework for cooperation on water issues within the [Bagifyavhich

is the most international river basin in the world. All Danubantries with territories >2,000 Knn

the Danube River Basin are Contracting Parties to the DRPC: Austria (AT), Bosnia and Herzegovina
(BA), Bulgaria (BG), Croatia (HR), the Czech Republic (CZ), Germany (DE), Hungary (HU), Moldova
(MD), Montenegro (ME)Romania (RO), Serbia (RS), SlovakSK), Slovenia (SlI) and Ukraine (UA).

In addition, the European Union (EU) is also a Contracting Party to the DRROnternational
Commission for the Protection of the Danube RWE€PDR) is the organisation which was established

by the DRPC Contracting Parties to facilitate multilateral cooperation and for implementing the DRPC.

In October 2000 th&U Water Framework Directi¥g WFD) was adopted and came into force in
December 2000. The purpose of the Directive is to establish a framework for the protection and
enhancement of the status of inland surface wdtemrs and lakes), transitional waters (estuaries),
coastal waterand groundwater, and to ensure a sustainable use of water resources. It aims to ensure
that al |l wat e rasdtoaeoa their@eteviaradipwhithardthe cerdtralobjectives of the

WEFD.

EU Member States (EU MS) should aim to achifiyeod satugpotentiabin all bodies of surface water

and groundwatemitially by 2015. Currently not all Danube countries are EU MS and therefore not
legally obliged to fulfil the WFD requirements. Five countries (BA, MD, ME, RS and UA)a@mr&EU

Member Stategnon-EU MS). Out of theseaon-EU MS, two countries (ME and RS) carry the status of
candidate countries. However, when the WFD was adopted in the year 2000, all countries cooperating
under the DRPC decided to make all efforts to implement the Directivegihout the whole basin.

The WFD establishes several integrative principles for water management, including public
participation in planning and the integration of economic approaelesgell asaiming to integrate

water management into other policy areas. It envisages a cyclical process where river basin management
plans are prepared, implemented and reviewed every six years. There are four distinct elements to the
river basin planning cycle: characterisation asgdeasment of impacts on river basin districts; water
status monitoring; the setting of environmental objectives; and the design and implementation of the
programme of measures needed to achieveolijectives These tasksvere accomplished for the

Danube Rver Basinin 2009for the first timeand are now updated according to the WFD cgtlic
approachthus providing the framework f@adaptiveriver basinmanagement.

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

2 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Caotioitity
the field of water policy
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1.2 EU Water Framework DirectimveDevelopmendf the DRBRI Update 2021

River basins, which ardefined by their natural geographical and hydrological borders, are the logical
units for the management of waters. Tihtegratedapproach for water management is also followed by
the WFD.If a river basin covers the territory of more than one coumithyin the EU an international

river basin district has to be created for the coordination of workdligtrict.

The Danube and its tributaries, transitional waters, lakes, coastal waters and groundwater form the
Danube River Basin District (DRBD), wdh is shownin Map 1. The DRBD covers the Danube River
Basin (DRB), the Black Sea coastal catchments in Romanian territory and the Black Sea coastal waters
along the Romanian and partly Ukrainian coasts.

Forreasons of efficiency, proportionality and ind with the principle of subsidiarity, the management
of the DRBD is based on the following three levels of coordinationKsgge 1):

E Part A: International, baskwide leveli the Roof Level:

E Part B: National level (managed throughe competent authoriti€s 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.
Part A
Roof Level

Part C
SubUnit Level

of detail

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

The investigations, analyses and findings for the bagie scale (Part A) focus on:
9 rivers with catchment areas >4,000%m
9 lakes >10 kn?;
9 transitional and coastal waters;
9 transboundary groundwater bodies of basgide importance.

The ICPDR serves as the coordinating platform to compile multilateral andviidsiissues at Part A

( A Ro o f°) df theDRBDO Thenformation increases in detail from Part A to Parts B and C. Waters
with smaller catchment and surface areas are subject to planning-basinimational (Part B),
respectively swunit level (Part C). All plans together provide the full set of infororafor the whole
DRBD, covering all waters (surface as well as groundwater), irrespective of their lsezdifferent
planning levels allow for more detailed planning where necessary while ensuring overall coordination.

Since 2000 the followingnajor milestoneswere achieved in managing the DRBD and in line with the
principles as set by the WFD:

3 A list of competent authorities can be found in Annex 1
4 The scale for measures related to point source pollution is smaller and therefore more detailed

5 At the roof level (Part A), the ICPDR agreed on common criteria for analysis related to theFD&BNE basis to address transboundary
water management issues. The level of detail of the roof level (Part A) is lower than that used in the national Pait 8aPlakt) MS
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T 20047 Accomplishment of the first Danube Basin Analysis Report, compiling relevant
information inter alia on the main pressures and impacts on water

1 2006i Summay report on the monitoring programmes in the DRBD

1 20077 Interim overview on the Significant Water Management Issues (SWMI) in the DRBD
which are the main pressures on water requiring to be addressed on the Danubvalbdsirel

T 20097 Adoption of the $t Danube River Basin District Management Plan (DFBM

1 20127 Interim report on the progress in the implementation of the Joint Programme of Measures
(JPM)

1 20137 Interim overview on the Significant Water Management Issues in the DRBD

1 20157 Adoption of he DRBMP Update 2015providing an updated analysis on the main
pressures water status informatgtemming from the monitoring programmes, and including
the JPM towards the improvement of water status in the basin until 2021

9 201871 Interim report on th@rogress in the implementation of the JPM
1 20197 Interim overview on the Significant Water Management Issues in the DRBD

As a first step in the preparation of tterd WFD management cycl0212027), atimetable, work
program and statement on consultation meadareke developmerdf the DRBMP Update 2@1 was
adopted by the ICPDR in Deceml2£18 Following, an updatethterim Overview on the Significant
Water Management Issues in the DRBRs developd by the end 02019and therefore two years
before the deadline for the finalisation of the DRBMpdate2021 Both documents were made
available to the public, allowing for six months to comment in writing in order to allow for active
involvement and ausultation.The feedback provided was taken into account for the elaboration of the
DRBMP Update2021

1.3 RiverBasin Analysiand Risk Assessment

TheDanube River Basin Districts t he fmost i nternational o river
of 19 countries. Those 14 countries with territories greater than 2,00thkire DRB cooperate in the
framework of the ICPDR. With an area of 807,827 kthe DRBD is the second largester basinin

Europe.

Tablel provides information on the basic characteristics of the DRBD.

Table 1: Basic characteristics of the Danube River Basin District

DRBD area 807,827 km
DRB area 801,463 km
Danube countries with catchment are EU Member States (9): Austria, Bulgaria, Croatia, Czech Republic, Germany, Hut
>2,000 knm Slovak Republic, Slovenia, Romania.
Non-EU Member States (5): Bosnia & Herzegovina, Moldova, Montenegro, éSaritl
Ukraine
Danube countries with catchment are EU Member States (2): Italy, Poland
<2,000 knd Non-EU Member States (3): Albanidlprth Macedonia, Switzerland
Inhabitants approx.79 Mio.
Length of Danube River 2,857 km
Average discharge approx. 6,500 fifs (at the Danube mouth)
Important lakes >100 ki Neusiedler See/Ferti, Lake BalatonTiszatd, Lakelalpuh, LakeKuhurlui, Lake Razim
Important groundwater bodies 12transboundary groundwater bodies of bagide importance are idefigd in the DRBD
Important water uses and services Water abstraction (industry, irrigation, household supply), drinking water supply, waste

discharge (municipalities, industry), hydropower generation, navigation, dredging and
exploitation, repeation, various ecosystem services

The DRBD is not only characterised by its size and large humber of countries but also by its diverse
landscapes and the major seemnomic differences that exigtable 2 provides an overview on the
shares of countries of the Danube River Basin and the population within the DRB.
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Table2: Shares and population of countries in the DRB

Percentage of territory

Population within

Country Code Coverage in DRB (kn?) Share of DRB (%) within the DRB (%) the DRB (Mio.)
Albania AL 126 0.02 0.4 <0.01
Austria* AT 80,600 9.96 96.1 8.40
Bosnia and BA 38,289 4.73 74.9 3.20
Herzegovina*

Bulgaria* BG 47,235 584 42.6 3.57
Croatia* HR 35,120 434 62.1 2.90
Czech Ccz 21,681 268 275 2.70
Republic*

Germany* DE 56,184 6.94 15.7 10.07
Hungary* HU 93,000 1149 100.0 9.80
Italy IT 565 0.07 0.2 0.02
Moldova* MD 12,505 155 36.9 1.10
Montenegro* ME 6,413 0.79 46.4 0.20
North MK 109 0.01 0.4 <0.01
Macedonia

Poland PL 430 0.05 0.1 0.04
Romania* RO 232193 28.93 97.4 19.50
Serbia* RS 81,974 1013 92.8 700
Slovakia* SK 47,084 5.82 96.0 5.40
Slovenia* Sl 16,420 203 80.7 1.80
Switzerland CH 1,809 0.22 4.4 0.02
Ukraine* UA 30820 381 5.1 3.03
Total 802558 10000 - 78.75

*) Contracting Party to the ICPDR

TheDanube River Basin shows a tremendous diversity of habitats through which rivers and stream flow
The richness in landscapeclude glaciated higkgradient mountains, forested midland mountains and
hills, upland plateauas well aplains and wet lowlandsasthe Danube Delta, near sea level.

Fauna and flora show differeg¢ographical distributions depending on the natural characteristics of the
environment. To account for these differendbe WFDrequiresthe definition of surfee water types

and the development of tyypecific ecological classification systems to assess the status of water
bodies. Ecoregions are regions of similar geographical distribution of flora and fauna species. A detailed
description of the ecoregionstime Danube River Basin District is provided in the DBA 2004 (see also
Map 2).

The typology of the Danube Rivesasdeveloped in a joint activity by the countries sharing the Danube
River for the first DBA in 2004. The Danube typology therefore constitutesrmonised system used

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

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

Ten Danube section types were identified. The morphological and habitat characteristics are outlined
for each section type. In order to ensure that the Danube section types are biologically meaningful, these
were validated with biological data colted during the first Joint Danube Survey in 2001.

Water bodies are the basic management units according to the WFD. Therefore, all WFD assessments
and activities (i.e. water status, final heavily modified water body designation, measures to improve
statusetc.) are linked to the unit of water bodies. Surface water bodies are discrete and significant
elements of surface water (WFD Art. 2 (10)).

Between 2015 and 202hinor changes invater bodydelineation still allowing comparison of the water

body status were reported by Austria, Czech Republic, Hungary, Slovakia, Bosnia and Herzegovina,
Moldova and BulgariaSince 2015, no changes in water body delineation were made in Geainthny
Slovenia Romania performedomechanges in water body delineation and in the assessment systems
for BQEs, however a comparison of the water status between 2015 and 2021 has bedbrozide.
performed such changes in water body delineation and in the assessment systems for BQHs, which
not allow any comparison of water status between 2015 and 2021. In Ukraine, delineation of the water

6 The data from Serbia do not include any data from the Autonomous Prowvisogdand Metohija UN administered territory under UN
Security Council Resolution 1244.
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bodies is in a final stage and new monitoring principles are being introduced theref@aningful
comparison of SWB status in 2015 and 2021ospossible

The water bodies described here refer to those relevant for the Danubwibasicale. All other water
bodies are dealt with in detail in the National Reports (PaB)ater bodies have been identified on
the Danube River, an868 water bodes have been identified on the tributaries with catchments >
4000kn*. Further severiake water bodies have been delineated and ov@tadinsitional and! coastal
water bodies have been reported.

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

by 2027 the WFD environmental objective for rivers, lakes, transitional waters and coastal waters. The
risk analysis waperformedat the national Mel taking into account the ongoing pressures persisting
from the past and the pressures which may emerge in future due ttefondrends and new
developmentsThe risk analysis was based on data from AT, BG,RIE, RS, UAData from BA, CZ,

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

Figure 2 illustrates the length of the river water bodies having the risk of failure to achieve a good
ecological status grotential and-igure3 illustrates the length of the river water bodies having the risk
of failure to achieve good chemical status by 2027.

Altogether, 8,259 km of river water bodies were considered for the risk analysis. 6,856 km of rivers
arenot at risk of failure to achieve good ecological status or ecological poterti@gdd? and 12,118

km of riversarenot at risk of failure to achieve good chemicaltgs (£2.9%). No data for the risk
assessment for the ecological status is available f&y889km of rivers and for the chemical status
from 10,078km of rivers

6 856 km (24.3%)

12889 km (45.6%) ———
Not at risk

Il At risk or possibly at risk
I No data available

8 514 km (30.1%)

Figure 2: Risk Assessment Surface Waters (River WB$isk of failure to achieve good ecological status by
20277

"In this graph, the length in kilometres of river water bodies reported for level A (rivers with catchment size largep€ian?jtis summed
up, so the total (108) includes duplicated river water bodies if they are located on border rivers.
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10 078 km (35.7%) ~~__
12118 km (42.9%)

I Not at risk
Il At risk or possibly at risk
Il No data available

6 064 km (21.5%)

Figure 3: Risk Assessment Surface Waters (River WB#Hisk of failure to achieve good chemical status by
20278

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

by 2027 expressed in terms of pressures by organic pollution, nutrient pollution, hazardous substances
pollution and hydromorphological alterations are showfigare4. This figure distinguishes between

the ongoing pressures persisting from the past and the pressures, which may emerge in the future due to
long-term trends and new developments. This informationusiak for the design of the JPM and for

taking the necessary actions for achieving the environmental objectives by the year 2027.

8In this graph, the length in kilometres of river water bodies reported for level A (rivers with catchment size largéd@an?#is summed
up, so the total (100%) inclusleluplicated river water bodies if they are located on border rivers.
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4 328 km (21.0%)

6 204 km (30.2%) \

37 km (0.2%) [ Organic Pollution (ongoing)
Organic Pollution (future)
I Nutrient Pollution (ongoing)
I Nutrient Pollution (future)
M Hazardous Substances (ongoing)
Hazardous Substances (future)
Il Hydromorphological Alterations (ongoing)
192 km (0.9%)

5074 km (24.7%)

/

4 560 km (22.2%) ‘\\
~ 166 km (0.8%)

Figure 4: Surface Waters (River WBs)Risk of failure to achieve good surface water status by 26arted by
pressures

Out of 12 transboundary GWBs of basitde importance, which altogether consist of 25 national
shares, a risk of failure to achieve good chemical status by 2027 was identified mational shares
(located insevendifferent transboundary GWBs of basiide importance). In five national shares the
failing parameter is ammonium, in four national shares it is nitratelssulphates Phosphatesand
glyphosatewere reportedor two national shares and in one national share the failing parameters are
chlorides, TCE andelectric conductivity With regard to groundwater quantity, the risk of failure to
achieve good quantitative status by 2027 was identifietbim national shares (located three
transboundary GWBs)n conclusion)arge parts of the DRBR@restill subject to multiple pressures
which need to be addressed in order to achieve the WFD environmental objectives.

1.4 Role of Significant Water Management Issues

According toWFD Article 14(1)(b), EU MS are requiredio prepare an interinoverview of the

Significant Water Management Issu@atentified in the river basin, at least two years before the
beginning of the period to which the plan refers. The updated Interim Overview on the Significant Water
Management IssugSWMI) in the DRBD was elaborated by the end of 2019 as a step towards the
development ofthis updateof the DRBMP. Important changes with respect to the two previous
DRBMPs are the addition of AEffects of <cldgicahat e ch
phenomena and o tSWMIrandithe dedingtionsoj adnevasibtae m fAal t er ati or
sedi ment bal anc8WMidHdYydrombepbgi egi agl alteration

Both the DRBMP Update2021 and the dint ProgramMeasures JPM) focus on thes&WMIs. In
addition, the important transboundary groundwater bodies are dealt with as a separé&tpafeer
und 4(significant pressuresyater bodystatu3 and the JPMn Chapter8 refer individually to eaclof
the four pressurgpecific SWMIs (aganic, nutrient andhazardous substances polluti@nd
hydromaorphologickalterationy andto groundwaterContents relating tthe dfects of climate change
(drought,waterscarcity,extremehydrologicalphenomena and othenpact$, as aroverarching SWMI,
are either presented in dedicated subchaptensagrated intdherespectivepressurespecificchapters
depending on the context

% In this graph, the length in kilometres of river water bodies reported for level A (rivers with catchment size largef@ien2¥affected by
each pressure type are summed up, sedtal (100%) includes duplicated river water bodies if they are located on border rivers or are affected
by multiple pressures.
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For each SWMI and groundwater, visions have been agreed and the operational management objectives
have been updated to guide the Danube countries and the PRBiate 2021 Visions and
management objectives have been developed for each SWMI and groundwater. The visions are based
on shared values and describe the principle objectives for the DRBD with-setamgerspective. The
respective management objectives describetéipes sowards the environmental objectives in the DRBD

in a more explicitvay. EU Member States are obliged dcomply withthe WFD which requirethat
environmental objectivesre set and attainexh a water body level. All other Contracting Parties to the
DRPC have signed up to follow the WFD as well. The visions and management objectives serve the
purpose to reflect this joint approach among all Danube countries and to support the achievement of the
WEFED obijectives in this very large, unique and heterogem&wropean river basin.

The visions as agreed in the frame of the DRBMO09 are again indicated in this document. Since the

visions describe the principle objectives with a kbegn perspective, no major updates of the visions
wererequiredfor the prejration of the DRBN? Update2021, with the exception of the new SWMI on
AEffects of climate change (drought, water sca
i mpacahdsa)new suh t em fAalteration of the sedi ment b a
AHydr omor phol og Hawaver, updadtes & tha tmanmagement objectives have been
performedwith the perspective d2027 (timeframe to which the DRBMUpdate2021refers to). For

the update,in particularthe ongoing progress itthe implementationof measuresand other rekvant
informationwastaken into account

Other important activities and emerging issues

Since the adoption of the DRER2009 more intensive work has been done and additional topics were
investigated, in order to identify their relevance and significance on thewiasrscale. iese include
aspects of sediment qualiipyvasive alien specieand the sturgeon issue

Furthermore,new activities were launched amebrk has been continuetb enhanceanter-sectoral
cooperationespeciallywith regard to inland navigation, sustainable hydropamelagriculture as well

as the linkage between theEU WFD, flood risk management under the&lJ Floods Directive
2007/60/EQFD)'° andthe linkage to the marine environment tha EU Marine Strategy Framework

Directive 2008/56/EC(MSFD)!.. These sector policies are closely interlinked with the different
Significant Water Management Issues. Isfracture projects (i.e. navigation, hydropower and flood
protection measures) are of specific relevance f
agriculturalactivityisa s peci fic issue for the SWMI sand Or gani
AHazar dous s ub st armaddeessedpaocbrdinglfAlsopthedmeasuras applied at the
basinrwide level for the reduction of nutrient pollution and hazardous substances pollution will
contribute to the improvement of the Black Sea status

A new initiative of particular strategic importance is the new EU Green Deal and the EU Biodiversity
strategy where efforts in water management are/have to be multiplied to enhance synergies, halt the
decline in European biodiversigndimplementmeasures to restore it. To this end, and with a view to
strengthening the resilience of aquatic ecosystems of the Danube Basin, the ICPDR and Contracting
Parties will reviewhow transboundary ecosystem connectihd ecological corridors for aquatic
speciescan be given a more promingsiaicein the next update of thé C P D BWWMiIs and how the

ICPDR canhelp toensue a coherent approach to maintaining and enhancing ecosystem connectivity
acrossationalborders.

1.5 Building on th&econdCycledthe DRBMBpdate

Thenine Chapters of th DRBMP Update2021follow the logic and requirements of the EU WH®y
findings and conclusions are summarised in Chdgiierhe structure is furthetetermined through the

10 Directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007 on the assessment and managehmisiksof flo

11 Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for comamuinitsthact
field of marine environmental policy (Marine Strategy Framework Dirertive

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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SWNMIs of the DR and related to thBriversPressuresState ImpactResponse (DPSIRjramework
(seeFigure5) according ® the European Environment Agency (EEA)

The DPSIR Framework provides an overall mechanism for analysing environmental prablgéms
responsesvi t h regards t o s Dsversdi rhanwhaetivities oftentictapedieyn t . 0
economig socialdemands antechnicaldevelopmentss well asgovernment policies 6 Pr essur es 6
different factors through which the drivers can potentially affecetiosystems and their components,

e.g. emissionsr structural alterations to natural conditiombe® pressuresan affecth Susat of t he
environment, which themanifests itselfilh | mpact s 6 u pSocietyrast s YRtesmondd w
various measures, suchiagprovements in policy, enhancegjulationsor mitigation measureshese

can be directedt any other part of the system t hough dealing with the Aro
will typically require measures that focus on drivers and pressures

e.g. environmental measures,
awareness raising Responses

/ \ e.g. economic

/ \ activities, lifestyle

e.g. loss of  Impacts Drivers

biodiversity

e.g. concentrations State Pressures ¢ 4 poliution
of substances <— emissions

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

Chapter2i s dedicated to the existing O6Pressuresbd a
transboundary groundwater bodies and other issues (i.e. sediment quality, invasive alien&fgdtiea)t e 6
and o6l mpact séb, r e sPurletsisaug adfsedsechin Chamkrwberel irdormatioy 6

from the monitoring networkgrovides the basis fdhe status assessment for surface and groundwater
bodies.The Chapter also includes information on the designation ofvileModified and Artificial

Water Bodies.

This information, in combinatiorwith environmental objectives and exempti@ecording to WFD

Articles 4(4)to 4(7), which areindicatedin Chapter5,] eads t o 6Responsesdé with
to be implemented for each SWMIthe JPM which is outlined i€hapter8. These arghe actions

which are takemo improve water status inthe DRBAct i ons can al so be direct
which are inter alia addressadd assesséa Chaptel6 (Integration issues) and €hapter7 (Economic

analysis).

Finally, theDRBMP Update2021lincludes an updated inventory of protected arszesCGhapter3) and
outlines the steps which are taken to ensure public information and consukag@hégpter9). The
key findingsand conclusions of the DRBMP Update 2021 are summarised in Ch@pfenumber of
illustrative thematic maps accompanyhe Chapters of the DRBM®pdate 2021 more detailed
information is part of the Annex.

12The DPSIR framework used by the EBAtps://www.eea.europa.eu/publications@67-059-6-sum/page002.htnfaccessed 12 February
2021).
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Sturgeong Flagship species and an example for the DPSIR approach

Asftharismatiflagship species, sturgeons sesyerdmlfor the sustainable management of the [

River Basin. Located in the Aupper fdistamce

migratory species, theirlvedtig relies on many aspects of river basin management. The bas

the DPSIR approach which forms the basis for tRésODiRBivhtedelow, usinipe sturgeoas an
example.

KeyDRIVER&elevant for sturgeons comjripeincipleconomic and human activities like industrial deve
transport, energy generation, agriculture or urban and rural settlemePRERBSUIRE® sturgeon populatig
These include for instance water pollution from untreated or notreatéidievdtewater, or the emissic
nutrients and pesticides from agriculture. Channelization and other physical modifications of the rivel
loss of habitats and interruption of migration routes from the Black Sea to spénwapsjrgesumdgions.

lllegal fishing is another example for these pressures, which in sudTchBRgetheenvironment AM@ACT
sturgeon populations. Until well intd"tenB0@y, six sturgeon species lived in large parts of the D&agie.
Today, four out of the six species are critically endangered, one is considered vulnerable @nseovatisrt
have shown that ttepplations of all sturgeon spkaies declingd the past. Howevmwpulationstill remain i
manyof the Danube basin countries, often with potential for recovery. THiglie pasieditarthe lower basin
with regard to specific species also for the middle and upper part. Therefore, sturgeons aiwida SHuEC0|

As aRESINSEthe complex nature of sturgeon conservation calls for manifold actions under the i
wide coordination. The DIRBAth its Joint Prograenof Measures provides important contributions:
reduction, the restoration of habitatstng the sustainability of future infrastructure like hydropower, inle
and flood protection, and the development of fish migration aids are elements of this program. For stt
river itself was in the past the most impagtatibn corridor within the basin. Opening this corridor by m
passable is a fundamental issue.

These considerable efforts towards reaching and securing a healthy river system for current and futurs
an understanding of #sié and broad support. Therefore, sturgeons have become ayrimhpotamublic
information and awareness raising in the complex field of river basinimtaesadBBent

Updates compared to tRERBMR200%nd Update 201®/FD Annex VII B.1.)

The DRBMP Update 2021 builds on thestructure andassessments, whickere performed for the

DRBMP 2009andthe DRBMP Update 2015Relevant informatiomas beemipdatedincludinge.g.the

pressures assessment, designation of water bodies, monitoring senditatus assessmess well

asthe results from the Joint Danube Surdgy)DS4. A f i ft h SWMI on the AEffec
(drought, water scarcity, extreme hydrological phmeon a and ot dneé a new sufieenct s ) O
Afal teration of the sedi ment balanceodo undvasr t he
added through the SWMI report 20 Furthermore, thenvironmental objectives and exemptitase
beenupdated andhe management objectives and JRMe beemevised,now addressindghe period

2021 until 2027 Finally, theinventory of protected areasd the economic analydisve alsobeen

updatedwith latest data and information

The DRBMP Update2021 puts a strong emphasis on the topic of integration with other sectorial
policies,taking into account thamportant steps were taken during recent yaadthat further steps

are still to comeThe integrabn with flood risk managementature protectio, inland navigation
sustainable hydropowend agriculturereceives particular attentionas well aghe interlinkage with

the marine environment

Furthermorethe EU Strategy for the Danube Region (EUSEd)ains a importantpartner forthe
ICPDR, inparticular in view of the relevance of the DRBNbr the implementation &USDRPriority
Area 4 on Water Qualitgnd Priority Area 6 on Biodiversity\s the DRBM is of key importance for
the implementation of the aims of the EUSie ICPDRwill continue the close cooperation with the
EU Strategy for the Danube Region (EUSDBjhance dialogue with ICPDR observers and other
relevant stakeholders in the DanubesiBaand seek to deepen the cooperation with the European
Commission, EUSDR and all relevant stakeholders for the implementation of the PRBW
initiatives of ICPDR.
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2 SignificanPressures

Human activities such as agricukyutransport, energy production or urban development exert pressures
on the water environmenfThese pressuraseed to be assessed part ofsustainableriver basin
managemenéndas a basigor taking decisions oappropriatemeasures$o address andeducethese
pressures. The WFD requires information on the type and magnitude of anthropogenicqi@ssure
collected and regularly updateéd/hen addressing pressures on the DRB at the dsadan scale, it is

clear that cumulative effects may occur. Effects can occur both downstream (e.g. pollutant
concentrations) and/upstream (e.g. river continuwfya particular pressuréddressing these daes
effectively requires a basivide perspective and cooperation between countries.

This chapter addresses each of the significant pressures on surface waters, addresses groundwater issues
and includes revised information since BiRBMP 2009 and the DRBP Update 201550me activities

with only local effectsare notdiscussed in this repods theyare dealt within National Reports.
Generally the country specific emissions regarding organic, nutrient and hazardous substance pollution

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

2.1 SurfacéMaters:Rivers

2.1.1 OrganidPollutiort3

Key findings and progress

At the river basin scaleutban wastewatsector generates akigQ000tons per year of BCGind395000tons
per year of COBischarges into the surface water bodies of the DRB (reference year: 2016ju3Jinialf
emissions of organic substances total upOt0@@ons per year of CAbr the reference year {20This mear]
an overall COD emission of approx#oat@tons per year, of witial83% are released by the urban wastg
sector. More than 60% of the BOD emissions into surface waters via urban wastewater stem from |
existing sewer systenmsitwithout treatmeniraking into account that these agglomerations rafyf@éaittbe
total PE of the basin, implementation of measures for a relatively small proportion of the agglomel
substantial progress. How2@#rpf the agglomerations (represkBiirgf théotalPE) have ramequateollectior
systems. These should be constructed together with appropriate treatment in thé\faperehivehtiie to
PE of the bag{al millionpheed furthénfrastructural developmenthich should aim to achieve at least bic
treatment.

Companig the actual figures of the wastewater sector to those oPth@OBDRBM Update 204 Soticeable
reductionin organic pollution has occurred according to the reported data. The recently reporte
significantly lower than those BIRB&P 20q2005/2006) attteDRBN? Update 201(2011/2012) thanks to
infrastructural development in thenmuewereEU MS. The BOD discharges declirGeBolgnd31%, the COI
discharge reduction rate$&ean®1%. The reported industrial emissions decrebBe@hgncreased by %O
in comparison to the reference year DRBMP 2009 and Update 220@6and 2012)Thisis likely to be
consequence of tehancedechnoldgsinstalled at the operating industrial fiiantsosure of some polly
facilitieand the better knowledge and reporting resulting in more reliable emission figures.

Organic pollution refers to emissions of ndoxic organic substances that can be biologically
decomposed by bacteria to a high extent. The key emitters of organic pollution are point sources.
Collected but untreated municipal wastewaters from households arstriadplants are the most
important contributors. Significant organic pollution can also be generated hybtewastewater
treatment plantfUWWTPs)that do not have appropriate treatment. Direct industrial dischargers and
animal feeding andbreeding lots can also constitute important point sources if their wastewater is
insufficiently treated.

13 This chapter is based on updated data provided b BIDR Contracting &tiesexcept for Montenegro, where the data update is still
pending.
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Diffuse organic pollution is less relevant in comparison to that of point sources. It is usually related to
polluted surface ruoff from agricultural fields (manure application and storage) and urban areas (e.g.
litter scattering, gardens, animal wastes). A specific case of diffuse organic pollution is the emission
from combined sewer overflows that represent a mixture of pollutedffamd untreated wastewater.

The primary impact of organic pollution on the aquatic environment is the influence on the dissolved
oxygen balance of the water bodies. Significant oxygen depletion can be experienced downstream of
pollution sources mainly due mochemical decomposition of organic matter. Microorganisms use the
oxygen available in the water bodies to break organic compounds down to simple molecules. However,
dissolved oxygen concentrations increase again once the oxygen enrichment rate ioa ifonsthe
atmosphere and photosynthesis ensured by algae and macrophytes exceeds the rate of consumption.

Due to the selpurification capacity of water bodies the water quality impacts of individual point sources

are mostly local. The decrease in oxygencentration and the length of the affected downstream river
section depend on the amount of the organic matter received, the treatment degree of the wastewater,
the dilution rate and the hydraulic conditions of the recipient. The affected river lengilly 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 concentratiorhe pollution with organic substances can therefore cause changes

in the natural composition of the aquatic ecosystems.

In the most severe cases of oxygen depletion anaerobic conditions might occur, which only some
specific organism can tolerate. Addital impacts of anaerobic conditions could be the formation of
methane and hydrogen sulphide gases and dissolution of some toxic compounds. Organic pollution can
be associated with the health hazard due to possible microbiological contamination.

Usually, secondary (biological) wastewater treatment and runoff management practices provide
adequate solutions to the organic pollution problem.

2.1.1.10rganiéollution frokrbanWasteWater

According to the recent reportitigpf the Danube countries on the status oftexaater treatment, there
are5,629 agglomerations with a population equivalePE) more than 2,000 in the DRBable3 and

Map 5).Vast majority of the total population of the DRB live in these agglomerations and the most
important industrial enterprises are also situated [8fé. (4,369 of these agglomerations are small
settlements with a PE between 2,000 and 10,209 (1,149) are mediumsized agglomerations
(between 10,000 and 100,000 PE) whilst only 294l have a PE higher than 100,000 (large cities).

The proportion of agglomerations without appropriate collection systems is still relativel\26%gh (
These are mainly smaléttlements between 2,000 and 10,000 Eight percent of the agglomerations
have constructed public sewer systems but are not connedi®d\Wor Ps. For an additiond% of the
agglomerationgin EU MS) wastewater collection is addressed by individual ameroappropriate
systems(lAS) where wastewater is collected in appropriate storage tanks and then transported to
treatment plants or treated localby standardized facilitiés In nonEU MS, local wastewater
collection and treatment systel(isS) are in pace in many agglomerations withcal facilities having
awide range ofechnical quality and treatment performaé% of the agglomerationspn the basin
wide level,57% of the agglomerations with higher than 2,000 PE hiaatdeast partly connectia to
operatingUWWTPs The majority 86%) of the mediunsized and large settlements discharges
municipal wastewater into the recipient water bodies after (at least some faremwwglizedreatment

is applied. However, wastewater is only conveyed tdrireat plants fod8% of small agglomerations

in the DRB.

1 For the EU MS this is in line with the obligatory data submission for the reference year 2016 to the European Commistienurbde
Wastewater Treatment Directive. The referenearyill be updated to 2018 in summer 2021.

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

16 hitps://circabc.europa.eu/sd/a/3248286aa49738b0baf8434bd6522/2015 03 26 point 9 IAS. (adécessed 12 February 2021).
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Regarding the treatment stages 2% of agglomerations are only served by primary (mechanical)
treatment. The proportion of the secondary (biological) treatmeit%ts Wastewater a41% of the
settlemats undergoes tertiary treatment that removes both, organic matter and nutrients. For small
agglomerations, the share of the secondary and tertiary treatnido iand31%, respectively. For
agglomerations above 10,000 PE, where nutrient removal is efthgatory (EU MS) or recommended
(nonEU MS) these respective figures dri% and73%. Twenty-nine percent of the agglomerations

have combined collection and treatment systems where the proportion of the highest technological level
from the total PE is less than 80%. In these agglomerations there is another significant treatment system
besides the mosinhanced one or more than two different systems are used simultaneously.

Table 3: Number of agglomerations and generated urban wastewater load in the DaRiber Basin
(reference year: 2016)

Collection and treatment Generaed load (PE) Number of agglomerations
system >80% <80% >80% <80%
Tertiary treatment 48,873,019 9,566,809 1,816 483
Secondary treatment 5,752,732 5,088,189 307 496
Primary treatment 788,433 558,467 28 75
Addressed through 1XS 377,615 1,432,894 115 190
Collected but not treated 428,546 6,548,332 49 369
Addressed through 1°S 820,359 28,853 224 7
Not collected and not treated 5,390,030 1,470
Total 85,654,278 5,629

1 Categorisation is based on the highest technaiblgicel that is available at the agglomeration

2 |AS: Individual and other Appropriate Systems as defined by the UWWétandardizedgeptic tanks with drain fields, small domestic
wastewater treatmenhits watertight tanks).

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

In total, a wastewater load of ab@@ million PE is generated in the basin. Despite the high number of
smal agglomerationghey have the smallest contributiori¢2) to the total loads, whilst mediusized
agglomerations produce about eh@d of the loads. Almost half48%) of the generated total
wastewater load stems from large agglomerations indicatingettessity to use appropriate treatment
technologies in these cities. The distribution of the agglomerations according to their size and degree of
connection to collecting systems and treatment plants clearly influences the distribution of the generated
loads(Table4 andFigure6). Only 13% of the generated loads arise frbouseholdsvithoutconnection

to sewer systemer adequate individual local treatment facilitye. standardized watertightstorage

tanks, septic tanks with infiltration fieldsinall domestic treatment plangsnall treatment unijsAn
additional 7% can be linked to collection systems without treatment, w8fisiof the total loads are

dealt with individualand localsystems. The maijity (72%) of the loads is conveyed via sewers to
UWWTPs. Only one percent of the loads are subject to primary treatment, whilst quite a large proportion
is transported to either seconda®yd) or tertiary 62%) phasesSeventyonepercent of the overaRE

of the basin are effectively treated with at least secondary treatment, 281 million PE) still

need basic infrastructural development in order to proeiperopriate wastewater collection and
treatmentervices

In total, more than B00 centalized collection antreatment facilities are in place, more than half of it

is a treatment plant with nutrient removal technology and about 20% are equipped with biological
treatment. However, another 20% is lacking an adequate treatment plant andahaestgno or very
limited pollutant removal capacity.

17 National standard® complancewith the European Standard EN 12566: Small waatemtreatment systems for up to 50, Eliropean
Committee for Standardization (CEN)
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Table4: Generatedurban wastewater loadnd number ofcentralized collection and treatment systeinghe
Danube River Basin (reference year: 2016)

Type of collection and Number of centralized

treatment system Generated load(PE) collection and treatment
systems

Tertiary treatment 53,330,055 2,171

Secondary treatment 7,669,560 831

Primary treatment 953,616 109

Collected but not treated 6,262,081 719

IAS 3,767,717 -

Local systems 2,751,793 -

Not collected and not treated 10,919,456 -

Total 85,654,278 3,830

| Tertiary treatment

B Secondary treatment

B Primary treatment

m Collected but not treated
IAS

B | ocal systems

B Not collected and not treated

Figure 6: Share of the collection and treatment stages in the total population equivalents in the Danube River
Basin (reference year: 2016)

Country contributions to the total load generated in the DRB and proportions of treatment and collection
stages are presented kigure 7 and Figure 8 (see also Annex 3 on urban wastewaarission
inventory). Wastewater collection artceatment systems are generally very enhanced in the upstream
countries, good in some countries in the midasin, whilst significant proportions of the generated
loads are not collected or collected but not treated in the downstream states.

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



Danube River Basin Management Plan Updatera@azrsiak0 15

25000000
20000000
15000000
10000000
5000000 I
o tll.11lll.
DE AT (ov4 SK HU Si HR BA RS BG RO MD UA

Figure 7: Generated wastewater load of the Danube countries (expressed in population equivalents, reference
year: 2016)
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Figure 8: Share of the collection and treatment stages in the total populagguivalents in the Danube
countries (reference year: 2016)

Regarding the discharges of the organic substances into the river system&68j@@tons per year

of biochemical oxygen demanB@D) and395000tons per year ofhemical oxygen deman@€QD)

are released from the agglomerations with more than 2,000 PE throughout thd &laleis) ( The ratio

of COD to BOD of abou?.45indicates that a considerable fraction of biodegradable organic matter is
still being released. Significant proportions of the total discharges (BO®®; COD:46%) originate

from collected but untreated wastewater volunfeble5 andFigure9). Despite the fact that the share

of wastewater volumes only subject to primary treatment is relatively low, the equivalent share in the
discharges are relatively high (BOB%, COD: 3%) due to the limited treatment efficiency. The
secondary treatment plants produd®6 of the BOD andl5% of the COD discharges. Plants with
tertiary treatment emiil9% (BOD) and36% (COD) of the total releases due to their very high
elimination rates (zer 90%).
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Table5: BOD and COD discharges via urban wastewater in the Dan&teer Basin (reference year: 2016)

Discharge
Type of treatment
BOD (tons per year) COD (tons per year)

Tertiary treatment 31,214 142,596
Secondary treatment 25,072 59,516
Primary treatment 5,710 11,083
Collected but not treated 99,285 182446
Total 161,281 395,642

m Tertiary treatment

m Secondary treatment

B Primary treatment

B Collected but not treated

Figure 9: Share of the collection and treatment stages in the total organic pollutioswface waters via
urban wastewater in the Danube River Basin (reference year: 2016); left: BOD discharge, right: COD
discharge

BOD discharges per county are showrrigure10 andFigurel1 according to different collecting and
treatment systems (see also Annex 3 on urkastewateemissionnventor). As a consequence of the

less developed wastewater infrastructure imtreidle anddownstream countries, the BOD discharges

of the new EU MS and theonEU MS are substantially influenced by untreated wastewater releases.
Slovenia, Croatia, Boshia and Herzegovina, Serbia, Romania and Bulgaria still have great potential to
reduce organic pollution of their national surface water bodies by introducing atblebsgical
treatment technology. In particular, Serbia, Bosnia and Croatia can significantly cut organic pollution
via wastewater since their Ppecific emissions are still high. Serbia and Romania have the highest
absolute discharges indicating thattlfiear improvement in the wastewater sector in these countries
would substantially reduce the basiide emissions. Ihas tobe pointed out that the reference year of
the assessment (2016) differs from the end of the recent management cycle (2021)e thetbéwr
improvements can be expected by 2021.
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Figure 10: Specific organic pollution of the surface waters via urban wastewater in the Danube countries
(expressed in kg BOD per PE and year, reference year: 2016)
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Figure 11: Share of the collection and treatment stages in the total organic pollution of the surface waters via
urban wastewater in the Danube countries (reference year: 2016)

2.1.1.20rgani®ollution fromdustry andgriculturdtointSources

Data for industrial and agricultural direct dischargers were sourced from the European Pollutant Release
and Transfer Register {ERTR?®) databasewhich contains the main industrial facilities and their
discharges above certain capacity and @omsevels. In totalpl installations from 7 main industrial

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

and wood processing (37%yaste and industrial wastewater management se&i®6, (mainly waste
recycling and disposal sites and specific industrial wastewater treatment plants, eXoMANGPSs)

and chemical industryl@%) are the mosmportant fields in terms of organic pollutiomgble6 and

Figure 12, last column)These sectors also have the highest faediggcific releaseln the reference

18 http://prtr.ec.europa.eu/#/hor(@ccessed 12 February 2021).
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year (2017 some71,000tons per year organic substances (expressed in COD) were rel€abked (
6). This release is only8% of the discharges of the urban wastewater sector.

The relevant activities, their total releases and proportions dithen frountry to countryAustria,
Romania Germany and Hungaopntribute the highest COD discharges via industrial activiiggi(e
12andFigurel3as well as Annex 4 on industrial emission inventoBzech Republic, Croatia, Bosnia
and Herzegovinavlontenegro Serbia, Mbldova and Ukraindave no facilities reported over the given
release threshold.

Table 6: Organic pollution via direct industrial discharges in theanube River Basiraccording to different
industrial sectors (reference year: 2017)

Activities Number of Release to water Specific release (tons COD
facilities (tons COD per year) per year per facility)

Energy sector 8 5,271 659
Production and processing of metals 3 1,792 597
Mineral industry 1 210 210
Chemical industry 10 13,784 1,378
Waste and industrial wastewater managefment 10 22,011 2,201

Paper and wood production and processing 16 26,559 1,660
Products from the food and beverage sector 3 1,782 594

Total 51 71,409 1,400

1 excludingUWWTPs.

1% The reference year will be updated to 2018 in summer 2021.
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Figure 12: Organic pollution of the surface waters via direct industrial discharges in the Danube countries
(expressed in tons COD per year, reference year: 2017)
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Figure 13: Share of the industrialsectors in the total organic pollution via direct industrial discharges in the
Danube countries feference year: 2017)

2.1.2 Nutrient Pollutiof?
The results of the MONERIS model will be included in spring 2021.

Key findings and progress

To be completed oM®NERIS results are available.

At the basiwide leve$8,000 tons TN per yead9,000 tons TP per yeaie emitted from urban wastewater co
and treatment systems into surface Wterst 75% of the generated load of agglomerations above 10

treated appropriately. However, wastewater services for 18 million PE needs to ée liyrthodupimgtrient
removal technologyr equivalent individual solution where applicable.

20 This chapter is based on updated data provided b BIDR Contracting Partiesxcept for Montenegro, where the data update is still
pending.
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As with organic pollution, a signdfe@etsas apparent regardingrthigient point source emissiomsthe DRE
The recently reported emissions ¥WoMITBs are significantly lower in comparison to thadd&BMRe20Gehd
DRBMP Update 20ttie TN and TP discharges decreaé ayndl4o (TN) aneiRo and1% (TP), respective
This is in line with the estimated future achievemeb®RRBi¥th&Jpdate 20B@sides this, the reported indu
direct emissions decreased by 486dor TN and droppe@®y for TP.

Nutrient pollution is caused by sigigant releases of nitrogen (N) and phosphorus (P) into the aquatic
environment. Nutrient emissions can originate from both point and diffuse sources. Point sources of
nutrient discharges are highly interlinked to those of the organic pollutiohVTPswith inappropriate
technology, untreated wastewater, industrial enterprises and animal husbandry can discharge
considerable amounts of nutrients into the surface waters. Diffuse pathways, however, may have higher
importance regarding nutrients. Direct atmosphdeposition, overland flow, sediment transport, tile
drainage flow and groundwater flow can contribute significantly to the emissions into rivers, conveying
nutrients from agriculture, urban areas, atmosphere and even from naturally covered areas.

The mportance of the pathways for diffuse pollution is not the same for N and P. For N, subsurface
flow and urban ruroff are the most relevant diffuse pathways. For P, sediment transport generated by
soil erosion is the most relevant. Regarding the sourcgguliure can play a key role in nutrient
pollution. Surface waters can receive significant nutrient emissions from agricultural fields due to high
current nutrient surpluses of the cultivated soils, legacy nutrient surplus accumulated in the topsoil and
unsaturated soil zone and/or inappropriate agricultural practices. Households without collection system,
paved urban areas and combined sewer overflows are important urban diffuse sources. Deposition from
the atmosphere is especially relevant for N as ntamybustion processes and agricultural activities
produce N gases and aerosols that can be subject to deposition. The role of natural areas is often
overlooked even though they can have significant regional contribution, especially in sparsely vegetated
areas, mountainous catchments or glaciers. Moreover, riverbed sediments can also act as secondary
source of nutrients and cause ldagting pollution of surface waters.

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

water ecosystems. The natural aquatic ecosystem is sensitive to the amount of the available nutrients
which are limiting factors. In case of nutrigririchmentthe growth of algae and aquatic macrophytes

can be accelerated and water bodeas be overpopulated by specific species. Many lakes and seas have
been suffering from eutrophication that severely impairs water quality and ecosystem functioning
(substantial algae growth and consequently oxygen depletion, toxicity, pH variations, laticumai

organic and toxic substances, change in species composition and in number of individuals).
Eutrophication might limit or even hinder human water uses as well (drinking water supply, recreation,
tourism, fisheries). Even though river systems,djgains, wetlands and reservoirs can retain nutrients
during their instream transport (e.g. denitrification, uptake, settling), significant amounts of them can
reach lakes and even seas, transposing water quality impacts far downstream from the sources.
Therefore, nutrient pollution is clearly a DR#de issue.

Minimising point source nutrient emissions requires nutrient removal BMAY¥TPs Management of

diffuse nutrient emissions is more challenging task due to their temporal and spatial variathility an
strong relation to hydrology. Since diffuse emissions cannot be measured at source, cachlment
assessments and water quality modelling are widely used to help in dealing with the issue. Management
actions usually concern a wide range of agricultoest management practices and their combinations.

The recovery of an eutrophic water body once measure are in place can take a longer time (even several
decades) due to the time delay of the contributing pathways (e.g. N loads via groundwater) and the
nutrients stored in the sediments that caemeer water bodies (e.g. P internal loads of lakes).

2.1.2.1NutrienPollution frokdrbanwastewater

In total,2,299agglomerations with a PE of abd&@&million are equipped (at least partially) with tertiary
treatmentaiming at nutrient removal in the basin (Map 5, reference year?30&6majority of them
(87%) addresses the elimination of both nutrients. Out ofL{B@0 agglomerations with a size over

21 The reference year will be updated to 2018 ins@m2021.
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10,000 PE925 agglomerations73%) have tertiary technology ekdy in place. In terms of PE, the
overall load generation for agglomerations above 10,000 PE is @®mitlion PE. 71% of this load
(48million PE) is effectively subject to tertiary treatment, whilst al#million PE are collected and/or
treated ireppropriatendividual systems. These figures indicate that wastewater treatmégtfation
PE at agglomerations above 10,000 PE needs further improvement.

At the basiawide scales8,000tons per yeatotal N (TN) and9,000tons per yeatotal P(TP) are emitted

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

34% (TP) of the engsions can be linked to untreated wastewater discharged directly into the recipient
water bodies Kigure 14). About 2% and 3% of the nutient releases originate from plants with
mechanical treatment, whilst the proportion of tWWTPswith secondary treatment18% (TN) and

27% (TP). Somé&6% and36% of the nutrient emissions are discharged from plants with more advanced
technologies. Rgarding the mediursized and large agglomerations (above 10,000 4&),(N) and

54% (P) of the nutrient emissions are related to less stringent technologies, indicating that further
improvement of the treatment at these settlements veigiaficantly reduce the nutrient discharges at

the basin scale.

Table 7: Nutrient pollution of surface waters via urban wastewater in the DanuRieer Basin (reference
year: 2016)

Discharge
Type of treatment
TN (tons peryear) TP (tons per year)

Tertiary treatment 38,278 3,197
Secondary treatment 12,667 2,399
Primary treatment 1,624 252
Collected but not treated 15,926 3,064

Total 68,495 8,912

m Tertiary treatment

B Secondary treatment

B Primary treatment

m Collected but not treated

Figure 14: Share of the collection and treatment stages in the total nutrient pollution of surface waters via
urban wastewater in the Danube River Basin (reference year: 2016}; TN discharge right: TP discharge

Country performances are presentefligure15andFigurel6 (see also Annex 3 on urban wastewater
emissiorinventory). The variation at the country level is similar to the situation of the organic pollution.
Upstream countries have only limited poddibis, as they have already introduced nutrient removal at

the vast majority of the agglomerations, even for smaller settlements. Middle and downstream countries,
however, could significantly improve the overall treatment efficiency of the treatments,plant
particularly for agglomerations over 10,000 PE, where progress is slow regarding the introduction of
the tertiary treatment technologies.
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Figure 15: Specific nutrient pollution via urban wastewater in the Danube countriesférence year: 2016);
on the left: TN, on the right: TP (expressed in kg TN/TP per PE and per year)
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Figure 16: Share of the collection and treatment stages in the total nutrient pollution via urban wastewater in
the Danube counties (reference year: 2016); on the left: TN, on the right: TP

2.1.2.2NutrienPollution fromndustry andgriculturdtointSources

Regarding the industrial discharges, the main sectors reported by the countries that contribute to nutrient
pollution are thesame as those regarding the organic pollution (Annex 4 on industrial emission
inventor), although fewer facilities have been reported for nutrient discharges2@N:P: 21). In

total, 4,100tons per year of N an820tons per year of P were releasedhr reference ye&017?
(Table8 andTable9). For N, the chemical industry has the highest relevance, emitting &3d%sbf

the total discharges. The energy seemd the metal industry aedso significant contributsr For P,
intensive livestock farming habke highest share witt86% The paperindustry and industrial waste
management sector are further significant industrial fields that reledsso®.sector (N), livestock
farming (N and P) and metal industry (N) show the biggestspieific release rate$he reorted
industrial emissions are relatively small in comparison to those from urban wastewat@oqilix)
and1.6% (TP) of wastewater discharges are emitted from industrial faciktigsgary and Austri@lN)
andBulgaria and AustrigTP) have the highest direct industrial emissidfigyre 17). The industrial
sector palette in the Danube countries is diverse formtients Figure18).

Table8: Nitrogen pollution of surface waters via direct industrial wastewater dischargethe DanubeRiver
Basin (reference year: 2017)

o Number of Release to water Specific release (tons TN
Activities I -
facilities (tons TN per year) per year per facility)
Energy sector 7 808 115
Production and processing of metals 3 648 216

2 The reference year will be updated to 2018 in summer 2021.
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Chemicalindustry 10 1,401 140

Waste and industrial wastewater managefent 4 607 152

Paper and wood production processing 2 188 94

Intensive livestock production and aquaculture 1 218 218

Products from the food and beverage sector 1 252 252

Total 28 4,121 147
1 excludingUWWTPs.

Table9: Phosphorus pollution of surface waters via direct industrial wastewater discharges in the Danube
River Basin (reference year: 2017)

Activities Number of Release to water Specific release (tons TP
facilities (tons TP peryear) per year per facility)
Energy sector 6 33 6
Chemical industry 3 24 8
Waste and industrial wastewater managefment 5 81 16
Paper and wood production processing 4 57 14
Intensive livestock production ardjuaculture 2 113 56
Products from the food and beverage sector 1 6 6
Total 21 315 15

1 excluding UWWTPs
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Figure 17: Nutrient pollution of the surface waters via direct industrial discharges in the Danube countries
(expressed in tons TN/TP per year, reference year: 2017); on the left: TN, on the right: TP
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Figure 18 Share of the industrial activities in the total nutrient pollution via direct industrial wastewater
discharges in the Danubeountries (reference year: 2017); on the left: TN, on the right: TP

2.1.2.3Diffusé\utrienPollution
Assessments based on the updated MONERIS resilllise providedin spring 2021.

MONERI8a catchment scale water quality model to quantify n@nnésgions and river loads

To estimate the spatial patterns of the nutrient emissions in the basin and to assess the different path
the total emissions, the MONERIS3iwadealpplied for the entire basin and for current multiegauaydraogic
conditions (202918). The model is an empirical, catshedlentumped parameter anddomgaverage approse
which can inform decision making and facilitate the elaboration of larger scale watershed managemg
edimate the regional distribution of the nutrient emissions entering the surface waters withioatt@rbas
scale and determine their most important sources and pathways with reasonable accuracy. Moreover, |
the main istream retention processes, river loads at the catchment outlets can be calculated which cal
model calibration and validation.

The application of the model has a long history in the Danube countries and at the basin scalechsived
basin management and nutrient balancing. The model has been enhanced and adapted to specific ICF
regional projects accomplished in the basin. The model is reliable and works with reasonable accura
This hadeen proven by comparison of the results to observed river loads at several gauges for a long
be easily supported by available data, run for the entire basin and updated according to the actual con
sensitive for m@ key management parameters, allowing the user to elaborate realistic future managel
basiawide relevance and assess their impacts on water quality. Recently, the input dataset has been upg
according to the latest avaitdatial information. Moreover, the model algorithm has been improved resu
nutrient emission patterns for the DRB.

2.1.3 Hazardousubstancedollutior?4
The first results of the Danube Hazard m3c progeud the updatedAccident HazardSites AHS)

assessment will be includedsommer2021. The JDS4 final outcomes on UWWTP monitoring will be

added in spring 2021.

Key findings and progress
To be completed once the first outcomes of the Danube HazarcanBthprijedtresultshef AHS update al
the JDS4 are available.

Danube countries have taken importatd §tefe existing data gajsthe field of hazardous substances pc
The recent ICPDR investigations (particularly those hela&exdsgion inventgnieedelling and UWWTP effl
monitoringpn the priority and other hazardous substances have provided essential information on the

2 Venohr, M., Hirt, U., Hofmann, J., Opitz, D., Gericke, A., Wetzig, A., Natho, S., Neumann, S., Hurdler, J., Matranga, iap¥jah,
Gadegast, M. und Behrendt, H. (2011): Modelling of Nutrient Emissions in River Systd&d@NERIS i Methods and Backgrawl.
International Review of Hydrobiology, V. 96, Issue 5, pp.-483

24 This chapter is based on updated data provided B BIDR Contracting Partiesxcept for Montenegro, where the data update is still

pending.
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substances resulting in a much clearer picture on the pollution problem (relevant substances and th
ever before. Thasinwide investigations on selected emerging chemidglielp to close information gaps (
emissiosources. Danube countriesiadertaking hazard and risk assessmtima existing industrial and
sites having potentiedkof causing acciddrallution triggered by operation failures or natural disasters |

Hazardous substances pollution involves contamination with the priority substances laid down in Annex
X of the WFD and other specific pollutants listed in Annex VIII of the WR& might be toxic, heavily
degradable or accumulative and have local/regional relevance. They include both inorganic and organic
micro-pollutants such as heavy metals, arsenic, cyanides, oil and its compounds, trihalomethanes,
polycyclic aromatic hydraarbons, biphenyls, phenols, pesticides, haloalkanes, endocrine disruptors,
pharmaceuticals, etc. Hazardous substances can be emitted from both point and diffuse sources.
Industrial facilities that process, utilise, produce or store hazardous substanceleasa them with
wastewater discharges. Indirect dischargers are connected to public sewer systems and can transport
contaminated industrial wastewater to the treatment plants if their own treatment system is not sufficient.
Households and public buildis connected to sewer systems alsocontribute to water pollution by
emitting chemicals used in the course of daily routine (e.g. personal care products, household chemicals,
pharmaceuticals). Direct dischargers without specific removal technologgfardous substances can
potentially deteriorate water status.

Diffuse emission pathways are substaapecific. Surface runff, sediment transport and groundwater

flow are the main contributing routes. Urban systems (deposited air pollutants, littemedrebwer
overflows), agriculture (pesticide and contaminated sludge application), contaminated sites (industrial
areas, landfills, abandoned areas) and mining sites are the most important source sectors. Background
geochemical loads can be considerablgpecific regions where the parent rock layers naturally contain
hazardous substances (e.g. heavy metals). Hazardous substances contamination can occur through
accidental pollutions as well. Industrial facilities, mining areas and contaminated sitpsotiess or

contain such substances in substantial amounts pose hazard (potential risk) to cause pollution even if
they do not release substances into the environment in their regular operation. However, in case of
emergency situations (natural disastées flood or earthquake as well as operation failures) and without
appropriate safety measures in place they might represent a real risk to human health and environment.

Due to the rapid development of the chemical industry that is continuously produsirgnesmicals,

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

Some of the hazardous substances are persistent, slowly degradable and can accumulate in the ecosystem
(soil, unsaturated zone, river and lake sediments). They can deteriorate habitats andsibjodinar

also endanger human health as many of these chemicals are carcinogenic, mutagenic or teratogen. They
can also alter proteins and different organs, impair reproduction or disrupt endocrine systems. Many of
the pollutants tend to attach to organ@mpounds, they may be taken up by the organisms during
feeding and introduced in the food web through bioaccumulation and biomagnification processes.
Moreover, some of the pollutants can attach themselves to soil and sediment particles and be subject to
subsequent resuspension and dissolution. Therefore, hazardous substances pollution is considered as
local/regional or even basimide water quality problem and its reduction may take some time.
Reduction/elimination of these substances needs up to dateltagibs at the industrial sites, enhanced
wastewater treatment, good agricultural practices to appropriately apply these substances and reduce
their releases, cessation and replacement of the hazardous priority substances with others whenever
possible andvell developed safety measures and crisis management system to address accidental events.
Total and dissolved concentrations of the hazardous substances are used to describe water status.
Additionally, concentrations in sediment and/or biota should betoredi especially for those priority
substances which tend to accumulate in sediment and/or biota fetelomgrend analysis of their
concentrations in order to prevent further deterioration of water status.
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2.1.3.1Sources dfazardouSubstanceBollution

Towads a better understanding and a narrowed information gap on the sources of hazardous substances
pollution the compilation of inventories on emissions, discharges and losses of priority substances and
emerging chemicals provides a promising possibilitye Turrent ICPDR activities on hazardous
substances pollution are very much in line with the recommendations of the Common Implementation
Strategy (CIS) Guidance No. 2&n preparing emission inventories of priority substances and other
specific pollutantsRecently, a twesteps approach was applied to make use of the guideline. The first
phase is a more general significance analysis of the priority substances and specific pollutants. The aim
of this phase was to screen those substances which are cld@idhafrelevance at present and in the
foreseeable future and allow prioritisation of the resources and efforts necessary for the subsequent
detailed investigations on the emission sources. It was based on the information available for the
emissions fronthe EPRTR database and specific sampling campaigd$\d&/TPs embedded into the
investigations of the SOLUTIONS Projé&cand the Joint Danube Survey 41DS4).

2.1.3.1.1PointSourceEmissions

The outcome of the emission analysis is a preliminary set of relevant priority substances and other
specific pollutants for whicHirect wateremission dataliablel0andMap 6) are available. In totdl /5

facilities reported hazardous substances emissions directly released tofawatex reference year
20178in theE-PRTR out of which 9 areindustrial facilities and@6 aremajor urban treatment plants.
Chemical industry, energy production and metal processing are the most relevant sectors with the
highest number of facilitie®ased on the first screeniBg compounds were found with exceedarof

the respective release threshold for at least one facility in the D&tie(10 andAnnex6 on hazardous
substances release invenfoOut of these substancésrganic pollutants heavy metals} pesticides,
12chlorinated organic substanaesd3 inorganic pollutants were identified. Heavy metals(®ethyl

hexyl) phthalate, nonylphenol, phenols, halogenated organic compouddscaiganic substances
(chlorides, cyanides, fluorides) were reported by several countries, whilst information on other
chemicals is only sparsely availablhe highest number of compounds wesported for urban
wastewater management, metal and chenmichlstries

Table10: Number of facilities releasing direct hazardous substance discharges into water in the Danube
River Basin (reference year: 2017)

Activities Number of facilities Number of compounds
Energy sector 21 16
Production and processing of metals 18 21
Mineral industry 11 9
Chemical industry 22 21
Waste and industrial wastewater management 13 16
Urban wastewater management 76 21
Paper and wood production processing 9 11
Products from the food arzbverage sector 1 2
Other activities 4 2
Total 175 34

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

% https://cordis.europa.eu/project/id/6034aécessed 15 February 2021).
27 htp://www.danubesurvey.org/jdsgdccessed 12 February 2021).

2 The reference year will be updated to 2018 in summer.2021
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In late summer 2017, samples from 12 UWWTPs were collected and analysed by the SOLUTIONS
project in cooperation with the ICPDR for a wide range of hazardous substances including organic
compounds and heavy metals. The objectives of the monitoring exeecis¢o evaluate the occurrence

of chemicals using the stapd-the art widescope chemical screening techniques, to quantify the effluent
concentrations of the chemicals, to prioritize the detected substances based on ecotoxicological
thresholds and to asss the acute adverse effects of mixtures of pollutants on different indicator species.

In total, 280 different organic compounds have been detected at the 12 sampled UWWTPs. 164
chemicals were found at least half of the UWWTPs, whereas 53 chemicalsaget at all UNWWTPs.

More than one third of the detected compounds are pharmaceuticals (36%). Pesticides (15%) and
antipsychotic drugs (14%) are also important component groups, followed by industrial chemicals
(12%) and antibiotics (11%). The groupsdoéigs of abuse, steroids and tobacco ingredients (9%) and
the hypoglycaemic agents and artificial sweeteners (2%) are less relevant. Pharmaceuticals strongly
dominate the cumulated concentration pattern with a proportion of 51%. Industrial chemicals,
antipsychotic drugs, pesticides and antibiotics have a share around 10%, whereas drugs of abuse and
artificial sweeteners have a minor share only (about 3%). Pharmaceuticals and industrial chemicals have
the highest overall toxicity risk in terms of threshekteedance. Antibiotics are alsignificant,but

they show only on¢hird risk value in comparison the two dominant groups. The top 25risiigh
compounds include 10 industrial chemicals (mainly perfluorinated substances), 6 pharmaceuticals (half
of them nonsteroidal antinflammatory drugs), 3 aiffiotics, 3 antipsychotic drugs, 2 pesticides
(insecticide and fungicide) and 1 drug for abuse.

All the 7 investigated heavy metals have been detected at least one UWWTP. Chromium, copper hickel,
lead and zinc were found at all UWWTPs. Cadmium was detettécplants, whereas mercury was
measured at onsite only. Zinc has been ranked to the first place as the measured concentrations
considerably exceeded the threshold value at almost all sites. Nickel, chromium and copper have also
higher score thanks tbreshold exceedance at one or more sites.

The assessment results of the JDS4 wastewater sampling camvjlatyg provided in spring 2021.

These results will be compared and merged with the draft list of DRB specific pollutants determined by
the instreamconcentration assessmentstiod JDS4. This harmonised draft list will subsequently be
supported by additional information and eventually extended once advanced analytical methods are
applied in the countries and more data are available from the eniisgionories.

2.1.3.1.2BasidMdeEmissiomssessment @hemicals

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 poifiusend di
source hazardous substances emissions. A comprehensive modelling activity on the emissions and
transport of hazardous substaniseeingundertakerfor the DRB by théDanube Hazard fa project,

which will help to better understand the links betwsenrces and impacts of hazardous substances
pollution.

The draft results of the Danube Hazard m3c prajéttbe provided in summer 2021.

2.1.3.2HazardouSubstanceBollutiorromAccidenRiskSpots

Assessment of hazardous substance pollution via accideb&sésl on hazard and risk assessment
methods. Their main objectives are to raise awareness to the accidental pollution in the basin, to
determine which priority industrial sectors need to be improved in different regions of the basin in order
to minimize rek by implementing measures and to give advice for financing institutes and decision
makers where financial and/or technical supporting projects should be targeted. The ICPDR regularly
assesses the potential accident riskdpatts and updating the catalegof hazardous sites of the DRB.

The Accident Hazard Sites (AHS) represent mainly existing industrial and energy production facilities
that process, store, producerelease hazardous substances. The AHS inventory evaluates the potential
risk of the idetified facilities based on the Water Hazard Inrd€XHI) values. The WHI assesses the

29 |CPDR (2001): Inventory of Potential Accidental Risk Spots in the Danube River, Basinnical Report.

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



Danube River Basin Management Plan Updatera@azrsiak0 28

hazard of the industrial sites based on the hazard degree of the processed materials and their volume
stored at the site§he results will support the identification tfe priority industrial sectors where
accidental risk should be mitigated by implementing appropriate safety med$siwassessment of the

AHS inventorywill be provided irsummer2021.

Mining is one of the most traditional and historicakyevant industrial sectors in the world, providing
valuable ores and minerals for further processing. Nowadays it is becoming eveimpantant, as

with the spread of smart and advanced technologies, a steep rise of connected mining activities is
expeced to supply the necessary battery storages with the specific metals needed. However, mining also
represents a significant waste stream generated by its operations. One of the many types of the mining
waste is the tailings, the firgrained waste materiaerived from a mining processing plant and
frequently transported by hydraulic methods to and deposited and handled at Tailings Management
Facilities (TMFs).Ideally, TMFs should ensure the safe ldegn storage of fingrained mineral
processing waste.ddvever, TMFs can leak or collapse due to unfavourable natural conditions, design
and construction deficiencies and inappropriate operation and management practices. Due to the
physical characters and/or chemical nature of substances that can be foen@iimtgs, but also due

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

Two indexbased methods, ti&ilings Hazard Index (THI) and Tailings Risk Index (TRHave been

used toassessheaccident hazard and rigi the TMFs located in the DRB'he THI allowsassessg

the hazard potential of a number of TMBased on the volume and hazardousness of the stored
substances and timeanagement, natural and dam stability conditminthie TMFs sothat theycan be

sorted and prioritised according the calculated hazard potérti@lTRI takes into account the hazard
potential plus the population and water bodies downstream as potential receptors at risk of exposure in
case of an accident

In totd, 343 TMFs were identified in the DRB These sites do not include mine waste heaps that store
mining waste without dam retention and drainage facilities. The TMFs are located within the boundaries
of the DRB and in the territory of IBanubecountriesThe highest shares of TMFs in the DRBgure

19) belong to Romania (44%), Slovakia (18%) and Hungary (1I%g. total volume of tailings
materials in 343 identified TMFs (including 95 active TMFs) is more than 1500 milfioklost of the
identified TMFs (248 or 72%) are inactive, many of them were already rehabilitated or are currently
under rehabilitationThe highest amount of tailings materidiKigure 19) was evaluated for Serbia
(48%), Romanig30%)and Slovakig8%).

48%

44%

HAT MNBA NBG NECZ HNHU EME WRO RS HSI  HESK EAT HBA HBG ECZ ®EHU EME ERO RS E351 ESK

Figure 19: Distribution of thenumber of TMFs and thetotal volume of tailings materials over the DRB
countries

Figure20 demonstrates the distribution of the TMFs in the DRB according to THI ranges. In total, 146
TMFs have very | ow (THI O8) or | ow (8<THI O10) ha:

30 UBA (2020):Safety of the Tailing#anagemenEacilities in theDanube River BasjriTechnical Report.
31 preliminary database only, ddtavenot been approvedfficially by AT, BA, BG, ME,RSand Slyet.
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(10<IB)O whereas high (12<THI O14) and very high
The country average values are the highest in Serbia, Montenegro, Boshia and Herzegovina and
Slovakia. The difference of 5 between the highest (Serbia) and lowestaiyuagerage THI indicates

100,000 times higher hazard.

The number of TMFs and the amount of tailings materials in Austria, Bosnia and Herzegovina, Bulgaria,
Czech Republic and Montenegro are relatively small. Nevertheless, there are also a few haldirslous T

in these countries. Hungary and Slovenia have a significant number of TMFs, but of a lower hazard
level due to lower toxicity of the waste, lower amount of tailings and closure and rehabilitation efforts.

In contrast, the number and/or the amount ofFEMNd the calculated hazard index in Romania, Serbia
and Slovakia are much higher, these countries are of high concern regarding TMF safety and they should
be in focus of future activities on safety improvement and capacity building.

Numberof TMFs

=8 (8, 10] (10, 12] (12, 14] =14
AT BA BG CzZz HU ME RO RS SI SK DRB
THI ranges

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

The TMF distribution according to TRI classdsdure2l) is similar to that of based on the THI. Very

low and low risk was calculated for 128 TMFs, 133 TMFs have medium risk and 82 facilities show high
and very high riskSimilarly to the THI, thecountry average TRI value is the highest in Serbia and
Montenegro, followed by Bosnia and Herzegovina, Czech Republic and Slovakia. The rest of the
countries are below the DRB mean. The difference between the maximum (Serbia) and the minimum
(Slovenia) isabout 3.5, representing a risk 4,000 times higher.

20

16 == =B =

12

TRI

8

Numberof TMFs

4

0

£13.0 (13.0,15.5] (15.5,18.0] (128.0, 20.5] =205

AT BA BG CZ HU ME RO RS SI SKDRB

TRI ranges

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

Ranking the TMFs based on the TRI and the THI valiggsa high number of TMFs the ranks based

on the two indexes are significantly different, indicating the necessity of consideringdamdianning
aspects at the point when TMFs are prioritized. For these TMFs, the TEI has a major impact on the final
TRI value. This is very apparent for the top 10% TR list (34 TMFs), where 16 TMFs posing high risk
to population and environment would have much lower priority if only hazard was taken into account,
i.e. only the remaining 18 TMFs are on both top 10% lists.
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2.14 Gaps and Uncertainties of Pollution Assessment

Large part of the pollution data is obtained from the ICPDR pollution inventories that are regularly
maintained and updated. Countries report official national data to these inventories, for most of the cases
the data requirements are part of the reporting obligation to the EC, therefore the information reflects
the best available data with high confidence. Nevertheless, some of the data are not reported consistently
or have certain interpretation flexibilityesulting in data uncertainty and comparability issues. Further
efforts need to be made to decrease these data inconsistencies to ensure fully coherent data assessment.

Basinwide nutrient and hazardous substances emissions are assessed by water quielktyThe
modelling performance depends on the model structure and parameters, the appropriate temporal and
spatial scale and the quality of model input data. Danube countries made significant efforts to provide
the necessary input data for these moihetsose cooperation with the respective scientific institutions
being in charge of the modelling tadkevertheless, there is room for improvement, in particular for
some critical input data whose spatial or temporal resolution is not sufficient anddenvthere the

general data availability is poor. Input data harmonisation, database consistency and transparent data
collection are key aspects towards reliable model performance and acceptance of the results. Moreover,
the models need to be continuously daped to ensure sufficient system understanding and
parametrization, proper linkages between drivers, pressures and imupdahility to assess scenarios
(climate change, management) and -@8tiency of measures.

2.1.5 ClimateChangelmpacts orPollution

Water quality of surface water bodies may have negative influences by (summer) droughts. Water
quality problems caused by point source effluents such as dissolved oxygen depletion, harmful pollutant
concentrations and eutrophication magcome more severe as response to high water temperatures,
prolonged low flow periods and decreased flow rates (limited dilution capacity). Increased pollutant
loads (sediment, nutrients and pesticides) may occur via heavy raimfaff events, soil erasn and

floods. Higher pollutants loads may also be expected from paved urban areas via runoff by stormwater
sewers and combined sewer overflows

Climate change effects may amplify the consequences of inappropriate land management practices, in
particularthe inputs of sediment, nutrients and hazardous substances to water bodies from agricultural
areas without appropriate nutrient and soil management. Moreover, climate change may trigger higher
demand for irrigation water, which may cause increased diffissarges of nutrients and pesticides

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

2.1.6 Hydromorphologic#literation§2

Hydromorphological conditions play an important role in thecfioning of aquatic ecosystems and are
thereforeimportant elementswith regard towater status. Undisturbed hydrological regime, river
continuity and morphological conditions are a prerequisite for the formation cEpguific habitats

for different sgcies. Within the hydrological regime it is important to preserve quantity and dynamics
of water flow and connection to groundwater bodies. Related to river continuity it is important to enable
migration for aquatic organisms and transport of sedimentsnithth morphological conditions to
preserve river depth and width variation, structure and substrate of riverbed as well as structure of the
riparian zone and connection between channel and floodplains/wetlands. Undisturbed
hydromorphological conditiong@ not important only in relation to habitats, but also for reduction of
nutrients, adaptation to climate change and water scacityell as fodroughts prevention.

Key findings and progress

A significant number of surface badés in the DRBD afailing to achieve the WFD objectives |
hydromorphological alterations. Impoundments, water abstractions, hydropeakiof riveeraptionity, ri

32 This chapter is based on updated data provided HZRIDR Contracting Partiesxcept forBosnia and Herzegovina (partiyloldova,
Montenegraand Slovakia (partly)where the data update is sti#nding.
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morphological alteraiaiisconnecti®af adjacent wetlands/floodplains, and alterations caused by future
projects may impact water status. Also disturbed or severely altered sediment balance is
hydromorphological alterations, althbaghoit yebeenanalysedin depthin relation to WFD objectilessthe
sedimenissuds currentlgddressedsanintrinsic padf hydromorphological alterationsvighigimpoundment
morphological alterations). Hydromorphological alterations can migmabamegaantitative and chemical g
of groundwater bodies.

The maisignificantydromorphological alteration on waterabediegphological alteratignssent oB32water
bodie} followed mpontinuity interruptid® (vater bodigsmpoundments (255 water bodies), water abstrag
water bodied)ydropeakingqwater bodigand disconnected wetlands/floodpRimaté? bodiesvhere definil
reconnection potential is recogniBadhermore, there are IM&ter bodiesvith 2 diffenst significar]
hydromorphological alterati@dsyater bodies with threedvdater bodiegithmore than three different signi
hydromorphological alteratibos32%vater bodi€85%), no impacts were reported.

There were severaldigmorphological measures implemented between 2015 and 2021 for
hydromorphological conditions and achieving of environmental goalsmgtisavesh dddressing hydrolg
alterations have been implemented in theibiREID 13 22cases of impoundmenisases of water abstracti
and40cases of hydropeaking are still causing hydrological alterations in 2021.

While 2@ish migration aids have been constratieen 2015 and 2@BDbarrierstillremain ungaable out ¢
a totabf 942varrierseported in the DRBIsQ first activitieor enabling fish migration at Iron Gate | &
RomaniaBerbian bordeave beemitiatedidentified in the Terms of Reference for the Feasibility Study

With rgard to river morphological alter@®i&r restoration projects were impleinettedn 2015 and 2B
the DRDB. Approximaté¥p of the rivevater bodiesre still near natural and and®emear natural to slig
altered. The remainintewibodiet2%)are morphologiyallteredvhile data are still missing for 5% of water

Multiple measuresrpioveheconnection of wetlands/floodphathe periodetween 2015 and 2021 are s
planning (2,650 hayonstructigphas€24,526 ha).

Beside already existing significant hydromorphological alterations, also 35 future infrastavetuveey
reportedof whicl28 of them are located in the Danube River itself15atetaglated to navigatl8to flood
protectiomand 2 to hydropower produdiemgeted intsectoral cooperation activities have been launchg
ICPDR during the past years, helping to ensure the sustainability of these projects.

The progress in implementation of hydromorphological measures is shown in Annex 15 (Prog|
Addressing Hydromorphological Alterations) and in Annex 18, where the HYMO lighthouse projects

Beside implemented hydromorphologisarese important progress in the field of hydromorphology in
River Basin was made through the implementation of different projects supported by the IC
DanubeSediment project, the Danube Floodplain project and the MEASMRES @riogcorridors for migr
fish species), which results are presented in the DRBMP Update 2021.

Additionallalso other important projects, supported by the ICPDR, were implemented, including pt
(hydromorphological restoratiitigation and conservatm)pMDD (restoration of ecological conng
DANUBEparksCONNECTED and WILDislands initiative (Danube wild islands habitat corridor), DriDx
of drought related risks), FRAMWAT (small water reteméshanddglARS (managing of aquatic ecosyst
are in implementation phase in the Danube River Basin, including projects Living Danube Partnershi
and wetlands restoration), IDES (integrative floodplain management), LIFE&IdIEtMDDf @cologi
connectivity).

More information about the projects, including a short description and weblinks, Aanexeligtenknal o
these projects liReéDanub&RAMWAT, MARS or IDES are also of pollution relevance ahdnslippsuepd
ICPDR

Hydromorphologicapressures resulting from various hydnoegineering projects can significantly alter

the natural structure of surface waters. This structure is essential to provide adequate habitats and
conditions forself-sustaining aquatic species. The alteration of natural hydromorphological conditions
can have negative effects on aquatic populations, which might result in failing the EU WFD
environmental objectives.

Hydromorphological alterationin the DRBD are manly caused by flood protection measures,
hydropower, navigation, agriculture and water supply. In some cases, development schemes that are
causing hydromorphological alterations serve to multiple purposes.
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The following three key hydromorphological alteéoas of basirwide importance have been identified,
considering sequence of hydromorphologmadlity elements in the WFD:

a) Hydrological alterations
b) Interruptions of longitudinal river continuity and sediment balance alterations,
c) Morphological alteratios.

Hydrological alterations include impounded river sections, water abstractions and hydropeaking.
Interruption of longitudinal river continuity can block fish migration and sediment transport.
Morphological alterations can either be related to river nuggical alteration itself or to the
disconnection of wetlands/floodplains. Information on the extent of the alterations was updated in order
to gain a full picture on the current situation. In addition, potential pressures that may result from future
infrastructure projects are also dealt withthis regardthe list of planned hydrengineering projects

has been updated and supplemented with additional informatfmex 7

This chapter reflects findings on hydromorphological alterations and theificagce from ICPDR
reporting, as well as from the most recent national data taking into account progress in the
implementation of the JPM from tiBRBMP Update 201%hat are presented in Annex.15

In cases where countries share river stretches, bildtaralonisation ohydromorphologicatiatais
currentlyongoing in ordeto avoid a potential distorting of the overall assessment and discrepancies in
the results.
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Update of the assessment of hydromorphological alterations in the DanubdoRitv&aube Surve
4 @019

Prior to the most reciint Danube Survey (JW2P19, thrded already beeonducted, in 2001, 2007, and
While JDS1 in 2001 included only general hydromorgimldgaaiptions the JDS2 in 2007 deliver
comprehensive results on hydromorphological alterations for the Danube River (fr@y ¥&@lheithgand
Delta). JDS3 in 2013, was perfdrasedon enhanced methodology for hydromorphologsmeaseeich wal
updated idDS4 2019

The JDS2 methodology, which was based on the guidance CEN standard (CEN 14614:2004), was f
applied during JDS3 tokh® segments of the Danube River. Within JDS3, the second CEN staBdaraQl
on the calculation of hydromorphological assessments was perésoiecludibsthedgit approach, which

applied by selecting relevant parameters for the assessment of morphological, hydrological and cont
assessient was based on a concise methodology, applicable for the kholery4d@nube river stretch ass
during the survey supplementing, but not substituting, the national hydromorphological assessriesvsis,
Additional detaileesitu measurements and assessment of river cross sections and sediment grain size
ofthe 68 JDS3 monitoring sites was performed withitd@pi88inghe results of the continuous assessmen

For JDS ,4heresults from JDS3 were updated, based on new information on river restoration projects
engineering projects causing new hydromorphological alterations that were implemented {20th@. T
results of JDS 4 are illustiaeul. Figure22provides resultsonthei3gi t par amet er gr
and fAContinuityo f oe longitudinalivisualisaspreseht®d a corkpnehessve) ovierv
assessment results of impounded reaches with the position of dams. The overall results for the enti
illustatedn Figure23

Compared with tresults from JDS$ estimate8% of Danube River leigtveimproved due to river resto
measurewhilst fot% othe Danube River length new kgmymeering projebts/e resulted in degradati®@dyit
assessmentThere are 7 segments with improvements (including 4 fisin thg ke Danube) and 2 seg
with degradations (Lower Danube).

Regarding the individirsingeanost are relatedricebankdevelopment with in total 34 changes. The remo
rap clearly prevails within 23 cases. Side channel connesttiendracgient (8 times), followed by channel
which are recordedanunctionvithsidechannel connections on the Middle Danube (five times), but also a
(four times due to infrastructure and dredging iadintiesver DanupeAs already mentioradtthe records
continuum improvememéserealised ithe Upper Danube. Changes in flow conditions and flow regime
structures (groynes, dams with impoundments) were not reported at all.

Finally, it is interesting te titat JDS4 revealed that riparian bird, gigeridgcatarshow a significant relatior|
between presence and absence of aquatic indicator species and hydromorphological classification. Mot
on the approach and results ofcHPSge obtained from the JDS4 report.

250 5%
2 200
Q
qg; m class 5 (severely modified)
g 150 m class 4 (extensively modified
= class 3 (moderately modified
S 100 50% . .
- 29% m class 2 (slightly modified)
X 50 m class 1 (near-natural)

Lo e

Hydrology Continuity Morphology

Figure 22: Overall results JDS4 3Digit assessment for the entire Danube
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Morphology Hydrology Continuity

Dam chain in Bavaria (DE)
Free flowing Straubingilshofen (DE)

Austrian dam chain (AT)

Wachau (AT)

Upstream Vienna dam chain (AT)

Gabl 2kovo dam ( SK)

Danube bend (HU)

Gemenc (HU)

CroatianSerbian reach (HR, RS)

Beograd (RS)

Iron Gate | (RS, RO)

Iron Gate Il (RS, RO)

Lower free flowing Danube (RO, BG)

Galati (RO)

Sulina navigation chann@RO)

Figure 23: Longitudinal visualisation of the results of the 3Digit assessment
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