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Draft 6.0 of the DRBM Plan

Status of the DRBM Plan and Disclaimer

The Draft DRBM Plan is based on data delivered ey Danube countries by 20.4.2009. Where
countries did not deliver data, other data souheza® been used where available. Sources other than

the competent authorities have been clearly idedtih the Plan.

A more detailed level of information is presentadhe national Draft RBM Plans. Hence, the Draft
DRBM Plan should be read and interpreted in conjanavith the national Draft RBM Plans. Where
inconsistencies may have occurred, the nationaft RBM Plans are likely to provide the more

accurate information.

Due to the fact that Montenegro only joined the D&Pin October 2008, the Draft DRBM Plan does
not include data from this country unless explcitientioned otherwise. Some other countries have
also not been able to provide all the informatieeded for this report and these gaps are notdebin t
text and will be filled as soon as the data is labde. Where data has been made available, itéas b
dealt with, and is presented, to the best of owwkadge. Nevertheless inconsistencies cannot be

ruled out.

The Draft DRBM Plan will be amended during the setbalf of 2009 and the final document will be
proposed for adoption in December 2009. It is feessthat some data that is not yet included in this
Draft DRBM Plan will be incorporated by December020 Based on this additional data, the
assessments provided in this Draft DRBM Plan madtgnge, although it is expected that the basic

messages and conclusions will remain the same.
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1. Introduction and background

1.1. Introduction

The EU Water Framework Directive (WFDBstablishes a legal framework to protect and erthtre
status of aquatic ecosystems; prevent their detiom and ensure long-term, sustainable use of
water resources. The Directive provides for an watiwe approach for water management based on
river basins, the natural geographical and hydiolgunits, and sets specific deadlines for EU
Member States to produce Programmes of MeasurefRaed Basin Management Plans. The WFD
addresses inland surface waters (rivers and lakes)sitional waters, coastal waters, groundwater
and, under specific conditions, water dependemegaial ecosystems and wetlands. It establishes
several integrative principles for water managememuding public participation in planning and
the integration of economic approaches, and alss &r the integration of water management into
other policy areas. The WFD calls for the creatibinternational districts for river basins thatveo

the territory of more than one EU Member State famctoordination of work in these districts. EU
Member States should aim to achigaod statusn all bodies of surface water and groundwater by
2015, respectively by 2027 at the latest.

The Danube and its tributaries, transitional watkakes, coastal waters and groundwater form the
Danube River Basin District (DRBD — see Map 1). BHoe purpose of this Danube River Basin
District Management Plan (DRBM Pl&njhe DRBD has been defined as covering the DaRinzer
Basin (DRB), the Black Sea coastal catchments imd&van territory and the Black Sea coastal
waters along the Romanian and partly Ukrainian tsoadl Danube countries with territories >2000
km? in the DRB are Contracting Parties to the DanRiver Protection Conventid(DRPC): Austria

- AT, Bosnia and Herzegovina - BA, Bulgaria - BGp#tia - HR, the Czech Republic - CZ, Germany
- DE, Hungary - HU, Moldova - MD, Montenegro - MEpmania - RO, the Republic of Serbia - RS,
the Slovak Republic - SK, Slovenia - SI and Ukrairig@A. In addition, the European Community —
EC - is a Contracting Party. Currently not all coigs are EU Member States and therefore not
obliged to fulfil the WFD. Six countries (BA, HR,IM ME, RS and UA) are Non EU Member States
(Non EU MS). Out of these Non EU MS, one countnRjHarries the status of an EU Accession
Country.

When the WFD was adopted in October 2000, all a@stooperating under the DRPC decided to
make all efforts to implement the Directive throaghthe whole basin. The Non EU Member States
committed themselves to implement the WFD withie frame of the DRPC. In the case of an
international river basin district extending beydhd boundaries of the Community, WFD Article 13
(3) requires that “Member States shall endeavoyréauce a single river basin management plan”.
In accordance with this Article, the Danube cowstrhave developed the DRBM Plan entailing
measures of basin-witlémportance as well as setting the framework foremgetailed plans at the
sub-basin and/or national level.

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

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

2 DRBM Plan stands for Danube River BaBiistrict Management Plan.

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

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

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

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

(RBM) Cycle according to the EU WFD, which lastgiuf015. The first cycle will be followed-up

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

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

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

PHASE Il: Analyses of river basin characteristipessures and impacts and economic analysis;
establishment of the register of protected areasl! @nd of 2004).

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

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

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

Those 14 countries with territories greater tha@(kmz? in the DRB cooperate in the framework of

the ICPDR. With an area of 807,827 kmz2, the DRBEh&ssecond largest in Europe. Some of its basic

characteristics are given in the following Table 1.

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

DRBD arei 807,827 kr?

DRB arei 801,463 km

Danube countries with catchment EU Member State¢ (8): Austria, Bulgaria, Czec
areas >2000 kfm Republic, Germany, Hungary, Slovak Republic,

Slovenia, Romania.

EU Accession Country(1): Croatia

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

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

areas <2000 km Non EU Member States(3): Albania, FYR Macedonia,
Switzerlant.

Inhabitant appiox. 83 million

Lengthof Danube Rive 2,857 kn

Average discharge approx. 6500 s (at the Danube mouth)

Key tributaries with catchment argLech, Naab, Isar, Inn, Traun, Enns, Morava/Marchgt&a,

>4000 knf Thaya/Dyje, Raab/Raba, Vah, Hron, Ipel/lpoly, Sio,

Drau/Drava, Tysa/Tiszal/Tisa, Sava, Tamis/Timis,ikéel
Morava, Timok, Jiu, Iskar, Olt, Yantra, Arges, laliba, Siret,
Prut.

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

Important water uses and servicgDrinking water supply, irrigation, hydropower

generation, industrial water supply, wastewatemfro
cities and industry, navigation, recreation.

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

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

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

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

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

Part A
Roof Level

PartB
Sub-Basin/
national Level

Part C
Sub-Unit Level

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

On the basin-wide scale (Roof level), the invesitges, analysis and findings focus on (see Map 1):

= rivers with catchment areas >4000%m

= lakes >100 krh

= transitional and coastal waters;

= transboundary groundwater bodies of basin-wide mapae.
The content of the DRBM Plan at the Roof level tiorggly based on findings and actions at the
national/sub-basin level. The national RBM Pland &nogramme of Measures can be downloaded
from the respective websites indicated in AnnexSa. far, the Danube countries have agreed to
develop sub-basin management plans for the Dandia,Dhe Tisza, the Sava and the Prut Basin,
which are to be elaborated in a higher resolutf@ntthat used at the Roof level. The Tisza RBM
Plan will be elaborated by the Tisza countries (3K, HU, RO and RS) under coordination with the
activities in the ICPDR. The International SavadriBasin Commission is developing a Sava River
Basin Analysis that should be finalised soon. RBdivéties are currently initiated for the Danube
Delta, whereas for the Prut River Basin activigé need to be developed.
In addition to the DRPC, many bilateral/multilateagreements between individual countries are in
place and enable transboundary cooperation belewRibof level. At the Roof level, the ICPDR
serves as the facilitating and coordinating plaitfdretween the different DRPC Contracting Parties.
Where the boundaries of the DRBD extend beyonch#t®nal borders of the countries cooperating
under the DRPC (e.g. into Italy or Poland) it ie tesponsibility of the respective DRPC Contracting
Parties to find an appropriate form of coordinatigth the relevant neighbours.

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

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

Main tasks, conclusions and updates of the Danube Basin Analysis

The DBA included the first characterisation of sied waters and groundwater of the DRBD; an
inventory of protected areas; an economic anabysisinformation on public participation as well as
key conclusions and an outlook. As a first steghef DBA, surface watersof the DRBD were
generally characterised by ecoregions (see MapaZ2jiver typology and by defining reference
conditions for the EU WFD biological quality elenterfWFD Annex V). The typology for surface

® A list of competent authorities can be found imar 1.
" The scale used for measure collection relateaiat gource pollution is smaller and therefore niailed.
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waters (rivers, transitional waters, lakes and @basaters) has been updated for this DRBM Plan.
164 river types have been identified for the eniRB and 10 types for the Danube River. Details on
the revised typology of DRB surface waters fornt pdrAnnex 2.

Further, the DBA water body delineation, which iased on the respective EC WFD Common
Implementation Strategy Guidance, has been revM&der bodies are the basic management units
according to the WFD. Therefore, all WFD assesssiant activities (i.e. water status, final heavily
modified water body designation, measures to imprstatus etc.) are linked to the unit of water
bodies. Surface water bodies are discrete andfisigmi elements of surface water (WFD Art. 2 (10)).
All Danube countries — except MD - have performextexr body delineations for surface waters (see
Map 3) and groundwater (see Map 4.) For the DRBRrs with catchment areas >4000%km28
river water bodies (26,115 rkm) have been delirkatethe DRBD. The Danube River itself is
characterised by 61 water bodies. Further, five later bodies - one being transitional — have been
delineated. Overall 2 transitional and four coastaier bodies have been identified. For each Danube
country, Table 2 provides an overview of water b0diB) totals; their relation to the overall DRBD
WB total; their average length and the length efrtational river network.

Table 2:  Share of DRBD per country; percentage of state within the DRBD; DRBD population; water
body delineation for all DRBD rivers with catchment areas >4000 km? and the Danube River.?

Country Share | Percentage | Population | Length of | Number of water Share Average national
of of state in DRBD national bodies (WB) of all WB length
DRBD within the (in millions) | DRB river DRBD (rkm)
(%) DRBD (%) network WBs (%)
All Danube All Danube
DE 7.0 16.0 94 1558 52 15 71| 29.7 37.3
AT 10.0 96.4 7.7 2391 | 189 13 26 | 12.7 27.0
CZ 2.7 27.3 2.8 598 32 0 44 | 187 -
SK 5.8 96.0 5.2 1775 44 4 6.0 | 40.3 43.0
HU 11.5 100.0 10.1 3128 56 4 7.7 | 559 128.5
Sl 2.0 81.1 1.7 31| 219 0 29 | 253 -
HR 4.3 39.8 3.1 1471 33 2 46 | 446 70.3
BA 4.7 74.9 2.9 1602 35 0 48 | 458 -
ME 0.9 55.0 0.2 no information
RS 10.1 92.8 9.0 2687 52 11 71| 517 70.0
RO 29.6 100.0 21.7 96701 | 179 10 24.7 54 160.0"
BG 53 38.7 3.5 1629 27 1 3.7 | 60.3 467.0
MD 1.5 36.2 1.1 no information
UA 45 6.0 2.7 72012 8 1 1.0 | 90.0 200.0
Total 10013 81.0% | 20,882'5 | 728 6116 100 | 40.7 135.0
Danube River WB number Total length
61 2,85717

® The sub-selection of WB's is based on the templatiute "Only Part A", which is also the basedt other
evaluations.

° S| commented that 25 WBs have been delineatedy-2drresult from the query in the Danube GIS.
©Based on ICPDR Secretariat GIS analysis.

" RO waterbody length for Danube is currently indstesit — to be revised.

2Based on ICPDR Secretariat GIS analysis.

13 This value includes the area for Switzerland (Qty (IT), Poland (PL), Albania (AL) and FYR Magenia
(MK) and sums up to 100%.

1% This value includes the DRBD population share bf @, PL, AL and MK.

!5 Trans-boundary rivers are not double counted.

16 Trans-boundary rivers are not double counted.

" without Chilia and Sf. Gheorge delta branches
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The overall aim of the DBA’s pressure/impact anglysas the identification/estimation of surface
water bodiesat risk possibly at riskor not at risk of failing the WFD environmental objectives.
Water bodies have been classifipdssibly at riskin the case of insufficient information or
knowledge. During the pressure/impact analysis hef DBA, the results from WFD compliant
monitoring networks and WFD compliant classificatisystems were not available. Therefore, the
approach followed an interim procedure of risk reation using pressure and impact
criteria/thresholds for all anthropogenic pressures

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

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

Regarding the pressunaitrient emissionsthe DBA showed a similar picture as for orgaredyiion

i.e. the number of water bodiasrisk, affected by significant pressures and eutroplocatincreased
from upstream to downstream countries for the DanRbver (see Figure 2). The DBA presented
modelling results for nutrient emissions in the DREng the model MONERIS (Modelling Nutrient
Emissions into River Systefis Overall, nutrient loads in the DRB have sigrifitly decreased over
the past 20 years, although they are still welvaht®55 levels.

The pressures resulting frolmzardous substance emissiomadso predominantly impacted water
bodies within the middle and lower Danube Rivee(Bggure 2). Pollution from hazardous substances
was analysed as significant although the full ex¢ewild not be evaluated.

Hydromorphological pressurés were identified as impacting the majority of wabexdies within the
entire DRB. Water bodies within the upper, middred dower basin were dominantit risk or
possibly at riskbecause of these pressures. The most importasdyes were related to hydropower
generation, flood protection and navigation. Aasequence, the number of water bodies identified
provisionally aheavily modifiedvas very high throughout the entire basin.

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

18 Modelling Nutrient Emissions into River SystemgHsendt (2000).

¥ Hydromorphological pressures are human alteratiorthe natural form, shape or pattern of surfaaters
such as modification of bank structures, sedimabitat composition, flow regime and slope and river
continuity. The consequence of these pressuresngpact aquatic ecological flora and fauna and canch
significantly impact the water status.
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Figure 2: Results of the risk analysis for the entire Danube River length (DBA, 2004).2° (*: sK teritory).

Four of the 11 important transboundgmnpundwater bodiesof the DRBD have been identifigwbt

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

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

The DBA enabled the identification of four Signifi@nt Water Management Issues (SWMP* that
can directly or indirectly affect the status ofbsurface water and transboundary groundwater

« Pollution by organic substances

» Pollution by nutrients

e Pollution by hazardous substances

» Hydromorphological alterations

1.4. Role of the Significant Water Management Issues

The DRBM Plan and the JPM clearly focus on thesd/#8A\In addition, the important transboundary
groundwater bodies are dealt with as a separate lteparticular, the identified significant presss,
status information and the JPM refer individualty ¢ach SWMI and groundwater. However,
investigations have also been and will be undentatce identify other relevant issues and their
significance on the basin-wide scale. These inckl@eate change, flood/drought events, sediment
transport and invasive species.

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

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

%0 This figure is based on findings of the DBA 200l anay include differences to final findings at tisional
level and/or to this DRBM Plan.

21 |ICPDR document IC 132 (2007): Significant Watemdgement Issues in the Danube River Basin District.
2 Groundwater quality and quantity of important slaaundary groundwater bodies.
23 |CPDR document IC 089 (2004): The Danube Basiniver® in the Heart of Europe (Danube Declaration).
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2. Significant pressures identified in the Danube River
Basin District

As outlined in the previous chapter, the DanubeirBasalysis 2004 (WFD Article 5) enabled the
identification of Significant Water Management lesuin the DRBD. This chapter addresses each of
the SWMIs concerning surface waters; addressesidveater issues and includes revised information
since the DBA. The current overview concerning #ignificance of pressures in the DRBD is
outlined. It provides the basis for the Joint Pamgme of Measures that responds to all significant
pressures in order to achieve the environmentaatibes on the basin-wide scale.

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

Further, the country specific emissions regardirgaoic, nutrient and hazardous substance pollution
presented in this chapter should in general be iseriation to the respective countries’ shar¢hef
DRBD.

2.1. Surface waters: rivers

2.1.1. Organic pollution

Organic pollution is mainly caused by the emissidmpartially treated or untreated wastewater from
agglomeration$? industry and agriculture. Many agglomerationshia PRB have no, or insufficient,
wastewater treatment and are therefore key comtnibuo organic pollution. Direct, as well as
indirect, discharges of industrial wastewatersadge important. Very often industrial wastewate®s a
insufficiently treated or are not treated at alfdoe being discharged into surface waters (direct
emission) or public sewer systems (indirect emigsio

Organic pollution can cause significant changeghi@ oxygen balance of surface waters. As a
consequence it can impact upon the compositiomgoétic species/populations and therefore water
status. Organic emissions and their impact can dmsared and expressed with parameters like COD
(chemical oxygen demand), BOD (biological oxygemdad) and TOC (total organic carbon).

Analysis of pressures causing organic, nutrient and hazardous pollution
For the DBA, the significance of pressures — in $kase of being of basin-wide importance — Wwas
identified and characterised using specific critebiased on the size of the pressure and/on the
performance of treatment applied. Unfortunatelyréhwere limitations in this approach, especially

with respect to data completeness, and so modditaf the methodology was required.
To that extent, data collections are primarily lohsa existing binding EU reporting processes orj on
existing international conventions. For urban waster discharges, the evaluation is based on the
methodology of the EU Urban Waste Water Treatmerediive (UWWTD) and uses the data model

and information that are also reported to the EeaopCommission. The UWWTD covers all
agglomerations with >2000 PEThe UWWTD concept is centered around the teaggtomeratiofi

which means “an area where the population and/on@uic activities are sufficiently concentrat

5%
o

24 Emissions from agglomerations: all releases o$uizes originating from the agglomeration reactfieg

environment (soil, water, air).

% PE (Population Equivalent) describes the averageated biological load generated by one persordpgr
and equals 60g of BQJl.
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for urban wastewater to be collected and condutdesh urban wastewater treatment plant or b a
final discharge point”.
For industrial emissions, the data and methodolufgthe “European Pollutant Emission Registér”

(EPER) was used. In future, the “Pollutant Relemrs Transfer Register” (PRTR), which supersedes
the EPER, and which is currently being implementeal ICPDR countries, will be used.
Data from Non-EU countries were collected in theneastructure so that a basin-wide assessment is
possible.
The new data collections and evaluations give aenmarmplete picture on pollutant sources and
emissions but have the disadvantage that a dioesparison with the data of the DBA is not possiJIe.

2.1.1.1. Organic pollution from urban wastewater

In order to address organic pollution pressurethen DRB, collection and assessment of data on
urban, industrial and agricultural wastewater hbgen increasingly improved in the framework of
the ICPDR. Significant effort has gone into cregten complete, flexible and pragmatic reporting
system that makes the best use of mandatory EUtegpeequirements, while keeping the workload
for the Contracting Parties as low as possibletheur respective data have been collected from the
Non EU Member States. Details on the methodologlydaia assessment can be found in Annex 3.

A total of 6224 agglomerations >2000 PE are locatedthe DRBD. Out of those, 4969
agglomerations (21 million PE) are in the class@d®,000 PE and 1255 agglomerations can be
classified with a PE >10,000 (73.6 million PE) e ddap 19 (Reference Situation UWWT). These
figures clearly demonstrate the importance of agking the organic pollution from this relatively
small number of large communities (>10,000 PE) clvldontain the majority of the population.

There is still a high number of agglomerations X28E that are neither connected to a sewage
collecting system nor to a wastewater treatmenttpla total, wastewaters are not collected atrall
more than 2600 agglomerations (11% of the totalegged load). Approximately 1000 further
agglomerations have collection systems that requioge stringent treatment. The construction of
sewerage collecting systems for agglomerations &¢I will reduce the pollutants emitted directly
and infiltrated to the ground; but at the same tilms could also lead to a significant increase in
organic pollutants if proper treatment is not apglbefore being discharged to surface waters.

Figure 3 provides an overview of existing wastewateatment plants, existing treatment levels and
degree of connection to wastewater treatment throuwigthe entire DRB per country.
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Wastewater treatment of the generated load (p.e.) from agglomerations
22,000 p.e. for reference year 2005/ 2006
M Collected and tertiary treatment:

N- and P-removal

m Collected and tertiary treatment:
P-removal

12.5 mio.p.e
18.2 mio. p.e.
2.7 mio. p.e.
4.9 mio. p.e.
11.9 mio. p.e.
1.4 mio. p.e.
3.3 mio. p.e.
2.0 mio. p.e.
5.1 mio. p.e.
26.4 mio.p.e.
4.6 mio. p.e.
0.7 mio. p.e.
95.1 mio.p.e.

100
Collected and tertiary treatment:
N-removal

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

Collected and primary treatment

M Collected and no treatment

Percentage of generated load in p.e.
w1
o

H Collected in IAS, treatment not
reported

M not collected and no treatment in
UWWTP

Figure 3: Existing wastewater treatment plants; existing treatment levels and degree of connection to
wastewater treatment for the entire DRB by country.2

(IAS: Individual and appropriate systems e.g. cesspools, septic tanks, domestic wastewater treatment plants).

The updated assessment of this Plan shows thatCth® & BODs emission from large

agglomerations (>10,000 PE) in the DRB are respelgtio4s kt/a and 424 kt/a. Further, the

assessments have been improved by calculating iemssBom agglomerations >2000 PE. The total

emission contribution from these sources is 1514 feir COD and 737 kt/a for BQ¥see Table 3).

Table 3:  COD and BODs emissions from agglomerations >2000 PE for each Danube country and the
entire DRBD emitted through all pathways (reference year 2005/2006).

DE AT | cz| sk |HU| sl | HR | BA | RS | RO | BG | MD | UA | Total
W:fb"con 317| 305| 170| 740| 876| 263| 1446| 75| 1913 | 7271| 23| 228 88| 1,51
5(3;5'°"SB°D5 59| 62| 71| 346| 458| 127| 680| 478| 954| 3666| 31| 115| 47| 737

2.1.1.2. Organic pollution from industry

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

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

%6 For some countries a collection rate of less tt20% does not indicate that the remaining percerisagot
treated at all.

%" The analysis is incomplete due to the ongoing PRMdRcol implementation.

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



Draft 6.0 DRBM Plan 10

The degree of industrial development and amoumotitition caused by the industrial sector varies
among the countries. In general, almost all indaistsectors are producing organic pollution.
However, the pulp and paper industry is the largesitter, with significant emission contributions
from the chemical, textile and various branchetheffood industry. Figure 4 provides an overview of
those key industries emitting directly into the gratof the DRB and indicates respective generated
load for EU Member States. The Total Organic Carb®C) emissions by the EU MS for the
reference year 2004/2005 show a difeirtdustrial TOC load o#11,342t/a. The TOC emissions of
Non EU MS in t/a are currently unknown.

T —

Sl

SK

HU

AT

DE

T T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
tlyear

‘D Chemical industry B Pulp and paper industries B Food industry B Other industries ‘

Figure 4: Direct emissions of TOC per relevant types of industries in EU MS (2004).2°

2.1.1.3. Organic pollution from agriculture

Animal breeding and manure disposal are key agtitall point sources of organic pollution. Related
EPER data were collected on facilities for animaealing for EU MS. However, data gaps still exist
regarding the Non EU MS and need to be closederfuture in order to perform a comprehensive
and more detailed analysis. The contribution ofaaig pollution from agricultural sources is well
below the historical estimates of approximately 3@¥ the overall total emissions. Among
agricultural point sources of pollution, the pigdapoultry farms are clearly the most relevant point
sources of organic pollution. Although many of thdacilities have in recent years reduced the
numbers of animals they maintain or made other @vgments, this remains a pressure.

8 The EPER data also provided information on “incliremissions” i.e. industrial emissions into public
sewerage systems and subsequent urban wasteeatenent. Depending on the technical performandtkeof
subsequent treatment, the actual emissions interthieonment are significantly smaller (often <10%he
dominant activities for indirect emissions of TGwater are “Pulp from timber or other fibrous metis and
paper or board” and “Slaughterhouses, plants ®ptioduction of milk, other animal raw materialsvegetable
raw materials”. Reference year for Romania 2005.

2 BG, CZ: Data not reported for EPER 2004, therefardlustration included in Figure 4. RO: datanfr@005.

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



Draft 6.0 DRBM Plan 11

2.1.2  Nutrient pollution

Nutrient pollution — particularly by nitrogen (Nna phosphorus (P) - can cause eutrophiction
surface waters. Further, their emission and diggh@mto coastal areas and the marine environment
can significantly impact upon the status of thosesgstems. Nutrient pollution is a priority chatien
interlinking the freshwater with the marine envinoent.

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

The present level of the total nutrient load in Brenube River system is about 35% (N) and 20% (P)
higher than in the 1950s, but about 35% (N) and 2BY4ower than in the late 1980s. The variations
are mainly due to variations in point source disgha and levels of agricultural intensification.eTh
increase from the 1950s to the end of the 198@ppsoximately a factor 1.7 (TP) and 1.1 (TN). The
decrease from the 1990s to the present situati@tasit 32% (N) and 24% (P). This is due to the
political as well as economic changes in the miduid lower DRB resulting in (i) the closure of
nutrient discharging industries, (ii) a significatecrease of the application of mineral fertilisensi

(i) the closure of large animal farms (agriculilipoint sources). Furthermore, the application of
economic mechanisms in water management (e.gpdtiater pays principlealso applied in the
middle and downstream DRB countries) and the impmmant of wastewater treatment (especially in
upstream countries) contributed to this decrease.
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Figure 5: Long-term discharges of nitrogen and phosphorus (1955-2005).

The present level of the total Phosphorus loadlmatld be discharged to the Black Sea (with the P
storage that occurs today in the Iron Gate impowerdst) would be about 20% higher than in the

early 1960s (based on modelling results from daNatm MONERIS). The Iron Gate Dams (which

were built between 1970 and 1986) are a signifi¢actor in reducing the amount of Phosphorous
from countries upstream the dams, in the DanuberRhiat eventually reaches the Black Sea. The
reason for this is that large amounts of sedimerdntaining P attached to the sediment particles -
settle out in the reservoir behind the dams. Algiothis P is at present stored in the Iron Gates
reservoir it may in future be a significant sourdepollution in the case of flood events causing

chemical P release. This P release and eventuallisadion could be a pressure factor for the

downstream countries but also for the impoundmecti@n upstream of the Iron Gate Dams.

The recent investigations also show that the edmdbgituation in the North Western Black Sea
coastal area has improved significantly since tiibyenineties due to the lower discharges of N Bnd

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

%1 The Iron Gate influences the retention of phosp$ieia the sedimentation process.
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to the Black Sea. However, economic recovery in filtere, which would potentially result in
increasing nutrient loads to the Black Sea (ingus#griculture and increased connection to
sewerage), would put the achievement of environatetijectives at risk if not combined with a set
of effective measures, especially as required bydgjislation.

Interlinkage between organic and nutrient pollution

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

2.1.2.1. Nutrient point source pollution

Nutrient pollution from urban wastewater

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

Nutrient emissions and the eventual impact frormpsources can be measured and expressed with
parameters such as inorganic nitrogen, Total n#mofN.), ammonia (NH), nitrate (NQ), nitrite
(NO,) or Total phosphorus {J§ and phosphates (RO

Organic point source pollution from agglomeratiossoutlined in chapter 2.1.1.1 and is also
illustrated for nutrients in Map 19. Table 4 showg:; and R generated load emitted from
agglomerations >2000 PE for each Danube countrnita®RB total generated load emissions (point
and diffuse) for reference year 2005/2006).

Table 4: Nt and Pyt emissions from agglomerations >2000 PE for each Danube country and the entire
DRBD emitted through all pathways (reference year 2005/2006).

DE | AT | ¢z | SK | HU | sl | HR | BA | RS | RO | BG | MD | UA | Total
ﬁ"t“lf)sw"s Neot 123| 95| 28| 114| 147| 32| 109| 73| 168| 693| 65| 19| 21| 1680
5(':;;5)5'“5 Puot 10| 08| 04| 17| 28| o7| 28| 16| 29| 15| 13| 04| 07| 286
Industry

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

Nutrient point source pollution from agriculture

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

2.1.2.2. Nutrient diffuse source pollution

Diffuse source pollution is caused by widespredadigies such as agriculture and other sources (see
Figure 8). The levels of diffuse pollution are rostly dependent on anthropogenic factors such as
land use, and land use intensity, but also on ahfactors such as climate, flow conditions and soi
properties. These factors influence pathways treasignificantly different. For N, the major pathwa

of diffuse pollution is groundwater while for Pisterosion.

%2 BG, Cz: Data not reported for EPER 2004, therefardlustration included in Figure 7.
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MONERIS - a model for point source and diffuse source emissions calculations

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

M O N E R | S Atmospheric deposition

Surface runoff

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

\P. N confntrationl

P, N input

Tile drainage

N-surplus  Field capacity = Leakage

Retention
in river

Tile drained P,N Precipitation
area concentration drain flow

P, N input Water
Flow
Ground water
N-surplus
Seepage
Nin seepage <= water level

N-retention Water balance
N in groundwater Base- & inter- i
\ , flow .
P, N input
Schernewski (2007)

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

Figure 9 shows the MONERIS results decribing thitgather 686 kt of N and 61,6 kt of P in total
are annually emitted into the DRB. The backgrouonditions presented in MONERIS (7% for N; 9
% for P) represent the pre-industrial situationhwiery limited airborne emissions of reactive N and
erosion of soils not yet saturated with P. Consetiyethese values are small in comparison with the
current DRB emissions. The main contributors fothbN and P emission are agglomerations not
served by sewerage collection and wastewater tegdtriror N pollution, the input from agriculture
(fertilisers, manure, NQand NH) is the most important (totalling 43% of total esibns). For P,
emissions from agriculture (area under cultivatienpsion, intensity of production, specific cropsia
livestock densities) are the second largest soaftee input from urban settlements. The share of
agricultural emissions differs significantly betwesountries (for details see Chapter 7).

¥ Behrendt et al. (2007): The Model System MONERIGO(?) — User Manual; Leibniz Institute for Freshsvat
Ecology and Inland Fisheries in the Forschungsvedt®erlin e.V., Miggelseedamm 310, D-12587 Berlin,
Germany.
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Figure 9: Sources of nitrogen and phosphorus emissions (EU MS and Non EU MS) in the DRBD as of
2005 (MONERIS results).

Phosphate input via detergents

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

Nutrient input via mineral fertilisers and livestock manure

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

The use of fertilisers dropped significantly afiiee economic collapse in the early 1990s in alrabst
Danube countries. This led to a significant redarctin agricultural productivity in the region,
including a decline in the use of mineral fertitiseData available from the FAOSTAT datalf4se
(2004) shows that the use of N fertilisers (kg NAmafarmers in the middle and lower DRB countries
is far below the EU average and that of upstreamuba countries. In addition, the density of
livestock per hectare on farms in lower Danube tdes is below the Danube average. It can be
expected that the number of livestock will increaselue course leading to an increase in nutrient
emission¥ if it is not done in a sustainable way.

The dynamic situation related to agriculture armgpeetive re-thinking in the region could in future
significantly affect the extent of nutrient pressimom agriculture on water resources.

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

Nutrient input via atmospheric deposition

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

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

from human activities including transportation,iaglture (livestock farming) and industry.

% FAOSTAT database: Data from the FAOSTAT datab&skeoUN Food and Agriculture Organisation
Pesticide Consumption in CEE countries and the EU15

% Detailed information can be taken from the ICPD&Hhical Report on MONERIS to be published in summe
2009.
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2.1.3. Hazardous substances pollution
Hazardous substances pollution can seriously damiegéne ecology and consequently impact upon
water status and affect the health of the humarnlptipn. Types of hazardous substances include:
man-made chemicals; naturally occurring metals;aodl its compounds; endocrine disruptors and
pharmaceuticals.
Sources of hazardous substances are: industriaeef§; storm water overflow; pesticides and other
chemicals applied in agriculture; discharges froinimg operations and accidental pollution. For
some substances atmospheric deposition may algbdignificance.
Article 16 of the WFD has put in place a mechanisrough which a list of 3Briority pollutantshas
been creatéd Their inclusion on the list was based on envirental quality standards and emission
control measures (established in the mid 1990s)rankled effects according to their measured or
estimated concentrations in water or sedimentanRhas list of 33 priority substances, a group df 1
priority hazardous substancéss been identified, which are to be subject &s&gon or phasing out
of discharges, emissions and losses accordingiteetable that shall not exceed 20 years.
A list of substances/parameters of relevance irdR8 was prepared by the ICPB/Ronsisting of
two separate annexes:

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

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

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

Existing knowledge gaps
For the DBA, the ICPDR Emission Inventory and res@ilom the JDS 1 provided the basis for the
pressure analysis regarding hazardous substantdhisAstage of analysis, out of the 33 priority
substances identified, only 7 were included in fmrameters assessed in the Transnational
Monitoring Network (TNMN). Very limited basin-widenformation was available for the other 26
substances. For this DRBM Plan, the respective fckata on hazardous substances continues,
although new reporting schemes, improved analyteglabilities and results from the JDS 2 (that
took place in 2007 - see Chapter 4) have creatat sSmprovement. The continued deficiency of
adequate analytical instrumentation in some dowastrcountries; the lack of legal instruments for
obligatory measurements and inadequate wastewagatment remain major problems. In recent
years, endocrine substances and pharmaceuticaéstie®mn increasingly analysed in effluents from
wastewater treatment plants or water intakes. estigides, effluents from cleaning equipment are
usually considered of local significance. Howevéte significant uncertainty in our current
knowledge of pressures due to hazardous substaasesgll as their impact on water status, is
ongoing and needs to be improved in the future.

% According to WFD Article 2(30), priority substarsceean substances identified in accordance witiclart
16(2) and listed in Annex X. Among these substaticee argriority hazardous substancegich are defined
as substances identified in accordance with Ariég8) and (6) for which measures have to be taken
accordance with Article 16(1) and (8).

37 |CPDR document: List of Priority Substances 200022 (see www.icpdr.org).
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EU regulations on hazardous substances

Marketing and use of chemicals is subject to EUewiglgulations in EU countries. These regulations

consist of:

a. Regulation of plant protection products: DireetD1/414/EEC is the key document for defining
the strict rules for authorisation of plant protent products (PPPs). The Directive requires
extensive risk assessments for effects on healitheamironment to be carried out, before a PPP
can be placed on the market and used. An amendmémese regulations is currently in the final
stage of the European legislative process.

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

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

Hazardous substances pollution — industrial sources

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

Use of agricultural pesticides in the DRB
Another major source of hazardous substances ticigles used in agriculture. Information on use
within the Danube countries prepared for the BB#howed that 29 relevant active ingredients were
used in pesticide products. Of these, only threstigides are authorized for use in all of the DRB
countries, while 7 are not authorized in any ofd¢hantries, despite the fact that they have beendo
in testing of water and sediments (see also rebolts JDS 1 and 2).
Compared with Western Europe and including therapst Danube countries, the level of pesticide
use in central and lower DRB countries is stillatelely low. Data from the FAOSTAT database
show a strong decline in pesticide use in the C&lhties to approx. 40% of 1989 levels (compared
to a relatively small decrease in EU MS during $hene period - 1960-2000). There are indications,
however, of increasing use in those countries whleeeeconomic circumstances for agriculture are
improving most rapidly.
Although pesticide use is currently relatively lawthe middle and lower DRB countries, the risks of
pesticide pollution remain present and are cleamlymportant pressure on water resources:
= Pesticides are frequently detected in surface watdrgroundwater in the DRB and pose a
serious hazard to the environment and human health.
» 7 pesticides are not authorized in the Danube casntsome of them continue to be of
concern because of the existence of old stockpitesresidues in soils and sediments.
= The uncontrolled and illegal trade of pesticideduats lead to the use of banned pesticides
(e.g. DDT) by farmers.

% UNDP GEF Danube Regional Project: Inventory ofiégjtural Pesticide Use in the DRB Countries.
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Accidental pollution and the inventory of accident risk spots in the DRB

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

In addition to accidental pollution from operatirigdustrial facilities, pollution from sites
contaminated by former industrial activities or weadisposal has been identified as significanis It

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

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

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

In total, approx. 650 risk spots have been recoed&tl620 evaluated based on further investigations.
As a result, a hazardous equivalent of about 6l6omitonnes has been identified as a potential
danger in the Danube catchment area.

% For the classification of potential risk spotssammon procedure was elaborated considering tlénfis of
the International Commission for the Protectiontloé Elbe; the EU Seveso Il Directive and the UN/ECE
Convention on the Transboundary Effects of Indak#ccidents.

0 Based on that estimation it is possible to elaiecadist of necessary immediate measures to eshhrcsafety
level of a site. The selected M1 methodology fek identification considers the properties of sabses used or
stored at a site and the quantity of the given temogs. The properties of the substances detertmingVater
Risk Class (WRC) which — in combination with theaamt of used/stored substances — determines therWat
Risk Index (WRI), the quantitative indicator of thisk.

“1 UNDP GEF DRP: M1 & M2 Methodology on Risk Assesstrfer Contaminated Sites (2006) —
www.icpdr.org.
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2.1.4. Hydromorphological alterations4?

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

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

Hydropower generation, navigation and flood protectare the key water uses that cause
hydromorphological alterations. Hydromorphologiedterations can also result from anthropogenic
pressures related to urban settlements, agriculince other sources. These drivers can influence
pressures on the natural hydromorphological strastwf surface waters in an individual or
cumulative way.

Three key hydromorphological pressure componenkmsin-wide importance have been identified:
a. Interruption of river and habitat continuity;
b. Disconnection of adjacent wetlands/floodplains;
c. Hydrological alteration§’

Potential pressures that may result from futureasifucture projects are also dealt with.

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

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

2 The analysis concerning hydromorphological alterst (all components) is based on data from allthaube
countries except Moldova. Remaining uncertaintiesfe can occur due to existing inconsistencigténoverall
Danube GIS dataset. These inconsistencies willopeected/fine-tuned during the second half of 208#9as to
be consistent and correct in the final DRBM Plan.

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

The JDS 2 in 2007 delivered results on hydromormpdiokl alterations for the entire length of t
Danube River (from Kehlheim (rkm 2416) to the Damubelta) for the very first time. A speci
method for hydromorphological survey and assessmast developed for the JDS 2. A 5-cle
evaluation for three categories (1. channel; 2kbaf. floodplains) formed the basis for the ove
hydromorphological assessment. The 5 classes vaézelated as a mean of the three categories.
overall hydromorphological assessment of the J@8rzluded that more than one third (39%) of
Danube River from Kehlheim to the Black Sea carclssified asclass 2 However, 30% of the
Danube River’'s length is characterisedckss 3 28% asclass 4and 3% aslass 5(Figure 10 ano
Figure 11).

The analysis for the upper, middle and lower Danunbéates that the upper reach in Germany
Austria is the most affected by significant hydroptmlogical alterations (68 barriers — see Fig
11). There are only a few river stretches in thpemDanube that are not impacted by impoundm
and can be classed as free-flowing stretchesriatgral flow velocity) e.g. Straubing-Vilshofen (D
or Wachau (AT) and downstream of Vien@d). The middle and lower courses of the Danube R
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Figure 10: Overall hydromorphological assessment in five classes (mean of channel, banks and
floodplain evaluatlons)
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Figure 11: Overall hydromorphological assessment of the Danube River in five classes as longitudinal
colour-ribbon visualisation.#
Overall, only very short stretches of the Danube loa characterised as reference conditaasé )
in connection with the naturalness of banks anddiidains. Near-natural banks occurred along
steep slopes of the Serbian, Bulgarian and Romdbérube and longer stretches were observe
the lower Danubewith respect to floodplains, large natural stretcliecurred in the protected sites
Kopaiki Rit (HR) and Gornje Podunavlje (RS) and on tightrbank of Small Braila Island (RO). Details bEt
hydromorphological approach and results can bedanithe final scientific report of the JD$°2

the
d in
of

“4 The approach applied by JDS2 for the assessmethiediiydromorphological alterations does not replac

WFD compliant status assessment and thereforeiB2 Jesults do no necessarily correspond to thdtsesf
the status assessment for individual water bodaee dy the countries at the national level accgdmthe
WFD.

45 |CPDR (2008): Joint Danube Survey 2 — Final SdifienReport; Eds: Liska et al; ICPDR Secretariat,

VIC/D0412, P.O. Box 500, 1400 Vienna, Austria.
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21.41. River and habitat continuity interruption as a significant pressure

The key driving forces causing eventual river aadbitat continuity interruptions in the DRBD are
mainly flood protection (44%) and hydropower getiera(28%), followed by water supply (9%) and
navigation (<1%). 19 % of the existing barriers desglicated to purposes that are not specified. In
many cases barriers are not linked to a singleqaarplue to their multifunctional characteristicg (e
hydropower use and navigation; hydropower use knadi fprotection).

1670 barriers are located in DRBD rivers with cateht areas >4000 Kn(Figure 12 and Map 5).
555 of the 1670 continuity interruptions are danesisy 760 are ramps/sills and 355 are classed as
other types of interruptions. 758 are currently ipged with functional fish migration aids.
Therefore, 912continuity interruptions (55%) remain a hindrance for fish migration as of 2009

and are currently classified as significant presswes(see Figure 12 and Map.5)

289 water bodies in the DRBD are significantly dte by continuity interruptions un-passable for
fish species. This is 40% of the total number o BDRwater bodies (728).

B Danube River DRBD trikutarics All JRBD rivers
1590 15370
g63 912
236 758
71 22 I 49
d
4R = | P

Barr crs 2009 Barricrs passable for Rivercontinuity

fisk imterrupticns 2009

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

For the Danube River itself, 71 barriers can batified, 22 of which are passable for fish as dd20
The Austrian/German chain of barriers (68 in tot#tle Gabcikovo Dam (SK) and the Iron Gate
Dams 1 & 2 (RO/RS) are significant river and habantinuity interruptions for the Danube River.
For details see chapter 7.1.4.1.2 (blue info box).

21.4.2. Disconnection of adjacent wetlands/floodplains

Wetlands/floodplains and their connection to adjheciver water bodies play an important role in the
functioning of aquatic ecosystems and have a peséffect on their water status. According to the
EU WEFD, pressures on wetlands are to be considasesignificant and need to be addressed by
measures where they are impacting negatively owéter status of adjacent water bodies. Connected
wetlands/floodplains play a significant role whémrames to retention areas during flood events and
may also have positive effects on the reductionutfients.

The DBA concluded that the main causes of wetlardtrdction have been the expansion of
agricultural uses and river engineering works comog mainly flood control, navigation and power
generation. Drainage and irrigation are also resibtm for alterations in water levels and the loks
wetlands and floodplains. Compared with thd C&ntury, less than 19% of the former floodplain
area (7845 kmz2 out of a once 41,605 km?) remairthenentire DRB. Since the 1950s, engineering
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works have accounted for a total of 15-20,000 kinbanube floodplains being cut off from the
rivers.

The basis of the pressure analysis for this DRBMnPias the consideration that disconnected
wetlands/floodplains are potential pressures t@tagecosystems on the basin-wide level and tleat th
highest possible area should be re-connected tadjaeent rivers in the DRBD in order to support
the achievement the environmental objectives by628id beyond. The pressure analysis therefore
focused on analysing the location and area of disected wetlands/floodplains >500 ha with a
definite potential for reconnection by 2015 anddrey;

To date, 79 wetlands/floodplains >500 ha (coveBii§,115 ha) with potential to be re-connected to
the Danube River and its tributaries have beentiitkeh (see Figure 13 and Map 6). The 31,932 ha of
wetlands/floodplains reported by RS are alreadylypaonnected to the adjacent river and this wal b
further improved in the future (see Chapter 7.).4Phe location and size of the evaluated
wetlands/floodplain are illustrated in Map 6.

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

the reconnection for the basin-wide DRBD scale,r@ag many restoration activities are taking place
at the national level. Further information on ttestoration of wetlands/floodplains <500 ha are
outlined in the national RBM Plans (see Annex lrfational web links).
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Figure 13: Current situation regarding the area (ha) and number of DRBD wetlands/floodplains >500 ha
identified as having a potential for reconnection and/or improvement of water regime by 2015
and beyond. (A reported 31,932 ha in Serbia are already partly reconnected and further reconnection is foreseen).

Table 5 shows the number of water bodies in the DRIB absolute numbers and percentage) that
will be affected by the potential reconnection oéthends/floodplains and/or improvement of the
water regime that may have a positive effect oir thater status.

Table 5:  Number of river water bodies adjacent to wetlands/floodplains identified as having
reconnection potential by 2015 and beyond and relation to the overall number of water bodies
(Danube River, tributaries, all DRBD rivers).

Total number of WBs WBs wi;l; tr(;erc‘:tci)"r:lnection % witt;);t::rc:tr;:rction
Danube River 61 8 13
DRBD tributaries 667 6 1
All DRBD rivers 728 14 2
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2.1.4.3. Hydrological alterations

The DBA 2004 did not provide information on hydrgical alterations due to a lack of respective
data at that time. The findings below are the faser results of a pressure analysis, based on
reference data from 2008. Additional details on rbj@bical alterations can be taken from the
respective national RBM Plans (see Annex 1 forometli web links).

The main pressure types in the DRBD causing hydroéb alterations are: impoundments (47%),
water abstractions (19%) and hydropeaking (32%%0 1df the pressures types are dedicated to
purposes classed as not specified. The consequesseing from the above pressure types and
criteria used to assess their significance are showable 6.

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

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

Impoundment length during low flow
conditions >1 km

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

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

Hydropeaking Alteration of flow Water level fluctuation >1m/day or even less
dynamics/discharge patternin | in the case of known/observed negative
river and water quantity effects on biology

The pressure analysis concludes that 531 signtficgarological alterations are located in the DRBD
— 22 of them in the Danube River. Details on thatridiution of hydrological alterations between the
different pressure type (impoundments, water abstraand hydropeaking) are illustrated in Map 7.

Table 7 shows the number of DRBD water bodies &dte¢in absolute numbers and percentage).

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

WBs affected by Proportion of affected

Total number of WBs hydrological alterations WBs to total number (%)

Danube River 61 22 36
Tributaries 667 207 31
All rivers 728 229 31

“6 A pressure provoked by these uses is considersijaificant when the remaining water flow belowe thater
abstraction (e.g. below a hydropower dam) is toalsito ensure the existence and development of self
sustaining aquatic populations and therefore hitlex achievement of the environmental objecti@efseria for
assessing the significance of alterations througtemabstractions vary among EU countries.
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Impoundments

Impoundments are caused by barriers that - in iaddib interrupting river/habitat continuity - aite
the upstream flow conditions of rivers. The chagadf the river is changed to lake-like types due t
decrease of flow velocities and eventual alteratibflow discharge.

The pressure analysis concludes that 416 impountdnaee located in the DRBD (see Figure 14 and
Map 7) affecting 42 water bodies. It can be conetuthat out of 20,882 km of all rivers in the DRBD
with catchment areas > 4000 ¥km813 km are affected by impoundments (23%).

A

DRBD tributaries 402 (4114 km)

AllDRBD rivers 416 (4813 km)

Pz

Figure 14: Number and length of impoundments in the Danube River, DRBD tributaries and all DRBD
rivers (with catchment areas >4000 km?).
For the Danube River, impoundments are the keydigdical pressure type causing significant
alterations. 699 krif of its entire length (of 2857 km) are impoundegbfesenting 24% of the length)
by 71 barriers including hydropower plants. In faichpoundments are the major hydrological
pressure type for the Danube River. Water abstnaalile to hydropower generation occurs only in
the bypass channel of the Gabcikovo Dam (bypassalcamd hydropeaking does not show any
significant effects on water status on the basidenscale. The impoundment upstream of the Iron
Gate Dams affects the flow of the Danube River @avéangth of 390 km up to Novi Sad (13% of the
entire length of the Danube River) and represersigrificant pressure. In the middle Danube Basin,
the Gabcikovo Dam impounds for more than 17 kns(tean 1% of the entire length) and the AT/DE
chains of hydropower plants impound a significanigth of the upper Danube River (approx. 269
km; representing 77% of the Austrian Danube Rieagth share). However, significant free-flowing
stretches are located upstream of Novi Sad to #iecikovo Dam and downstream of the Iron Gate
Dams to the Black Sea.

Water abstractions

In the DRBD, the key water uses causing signifiedtgrations through water abstractions are mainly
hydropower generation (74%), public water suppBg),7agriculture and forestry (4%) and irrigation
(4%)*. Water abstraction for energy production (coolvater), manufacturing industry, navigation
and other major abstracts totals 2%, with the raingi 9% unspecified. These abstractions can
significantly reduce the flow and quantity of waterd impact the water status in case where the
minimum ecological flow of rivers is not guaranteed

“"Value does not include Germany due to Danube Gd6risistencies.

“8 The percentage values refer to the number anatyseter of water abstractions in the DRBD.
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The pressure analysis concludes that 167 wateraahisns causing significant alterations in water
flow are located in DRBD rivers >4000 km95 water bodies are affected by these significant
pressures (Figure 15 and Map 7). The Danube Rtselfiis only impacted by alterations through

water abstraction at Gabcikovo hydropower dam (bgpehannel) and two water abstractions in
Hungary.

W Danube River DRBD tributaries AllDRBD rivers

107 107
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Figure 15: Number of water abstractions in the Danube River, DRBD tributaries and all DRBD rivers with
catchment areas >4000 km? (by Danube country).

Hydropeaking

Hydropeaking is a pressure type that occurs irdlRBD and is undertaken by the hydropower sector
to generate peak energy supply. Hydropower plaanising significant water level fluctuations larger

than 1 m/day below a hydropower plant (or lesh&dase of known negative effects on biology) are
affecting 283 river stretches in the DRBD (see M@p 81 water bodies are affected by these
significant pressures.

2.1.4.4. Future infrastructure projects (FIP)

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

Future infrastructure projects (until 2015) haverbeollected, based on specific selection criteria:
Danube River: Future infrastructure projects have been colleaad listed for which Strategic
Environmental Assessment (SEA) and/or Environmemgdact Assessments (EIA) are performed
OR transboundary effects are provoked.

Danube tributaries: Future infrastructure projects have been colleced listed for which a
Strategic Environmental Assessment (SEA) and/orirBnmental Impact Assessments (EIA) are
performed AND transboundary effects are provoked.

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

The pressure analysis concludes that 115 FIPs beaga reported for the DRBD. 19 of them are
located in the Danube River itself. 57 (49%) adatesl to navigation; 50 (43%) to flood protection;
three (3%) to water supply; three (3%) to hydropogeneration and two projects are concerned with
other purposes (see Map 8). Therefore, it can Imeladed that navigation and flood protection,
followed by water supply and hydropower, are thg #evers that may provoke impacts on water
bodies in the DRBD by 2015. 33 of the 115 FIPsanmeently being implemented, 31 are officially
planned and for 51 projects the planning is undeparation. Details are summarised in Annex 7.
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2.1.5. Otherissues

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

This chapter provides a brief summary overviewh® pressures and impacts related to sediment
guantity and quality in the DRB. In the conclusidoljow up actions are proposed that are required
for drafting the necessary measures in the futbvether details on the status of sediments in the
DRB are available in Annex 8.

Sediment quantity

a. Sediment balance

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

Bed load material

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

Suspended sediments

At present the torrent control works and impoundim@&m the upper Danube retain about 1/3 of the
suspended load (see Annex 8). During floods, lapggntities of sediments can be remobilised and
deposited e.g. in the inundated floodplains. In ltheer Danube the transport of suspended load
currently reaches only 30% of the original amowtorded, due to abundant anti-erosion and hydro-
technical works throughout the entire DRB and digaint sediment settling in the Iron Gate 1
reservoir.

b. Erosion and deposition
Upstream of a dam, in a reservoir or impoundediaest the reduction of the sediment transport
capacity of water results in sediment depositidnisTTetained sediment has often to be extracted in
order to maintain the river depth for navigationl aeservoir operation and in order to limit theghei
of the water level in the case of floods. Downstreaf dams the loss of sediment load requires an
artificial supply of material or other engineeringeasures to stabilise the riverbed and to prevent
incision.
c. Dredging
Dredging is very common throughout the DRB. Therapotion of sediment is mostly related to
navigation (minimum water depth); flood protectiparposes; reservoir management and torrent
control. The major dredging user groups include:

=  Waterway transport maintenance dredging;

= Commercial extraction, construction sector;

= Channel maintenance for flood protection;

= Impoundment clearing for hydropower plants;

»  Fish farming.

Sediment quality

The characterisation of sediment quality in the @snis primarily based on the results of the Danube
Surveys (JDS 1 and 2). During JDS 1 in 2001, sicguift concentrations of 4-iso-nonylphenol and
di[2-ethyl-hexyl]phthalate were found in bottom srents as well as in suspended solids (from a few
pna/kg up to more than 100 mg/kg). During JDS 2 @2 polychlorinated dibenzo-p-dioxins and
dibenzofurans (PCDD/Fs) and dioxin-like polychlated biphenyls (PCB) were more than one order
of magnitude lower in all compartments when comgdecethe Elbe River. PCB levels did not exceed
the related German quality standards in sedimewlybPominated diphenylethers (PBDES),
polyaromatic hydrocarbons (PAH) and organochlogdatpesticides (OCP) concentrations in
suspended particulate material (SPM) were an aytlaragnitude lower than their concentrations in
Dutch rivers. The results of the Aquaterra survay2004 for PAHs, however, showed that
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fluoranthene exceeded frequently the proposed EshWwater quality standard for sediment in the
upper part of the surveyed reach (down to rkm 1262)

The results of analysis of heavy metals in thersedt samples collected during JDS 1 and JDS 2
showed that mercury, cadmium, copper, nickel, zam lead are often found at elevated

concentrations in the DRBD.

Conclusions and the way forward*®

Sediment quantity:

= There is an increasing discrepancy in the DRB betwsediment surplus in reservoirs and
retention basins of torrent control works and segtitndeficit in the remaining free-flowing
sections. In combination with river channelisatitinis leads to river bed degradation and a loss
of morphodynamic structures with associated probleamcerning ecological status.

= To propose appropriate measures for improving thevea mentioned situation, a sediment
balance for the DRB has to be developed, includiegtification of possible consequences due
to climate change (e.g. glacier retreat).

= Attention should be given to ensuring the sedin@amtinuum (improving existing barriers and
avoiding additional interruptions).

= Additional investigations are needed to identifg thignificance of sediment transport on the
Danube basin-wide scale.

= River regulation works (e.g. to increase transpagacity) contribute to river bed degradation.
River restoration is of key importance for reducttegradation and improving morphodynamics,
necessary for achieving good ecological statusigtion of river type specific morphodynamics,
including floodplains).

= Dredging contributes significantly to the bed lodeficit. It is therefore recommended that
commercial extraction of sediments be preventedthatimaterial dredged for maintenance be
inserted back into the river.

Sediment quality:

=  While the JDS 2 results for the organochlorinatetnpounds in sediments and suspended
particulate material (SPM) indicated relatively loancentration profiles of these contaminants
in the Danube, concentrations of PAHs have beemsiacally found at elevated levels. An
appropriate assessment of sediment quality neatssithe establishment of environmental
quality standards for sediments and SPM.

= Contamination of sediments and SPM by heavy méialsarticular by lead, cadmium, mercury
and nickel) should be further investigated. A thumio evaluation of this issue requires the
establishment of natural background concentratiohsheavy metals to distinguish the
anthropogenic impacts.

2.1.5.2. Invasive species in the DRBD - a possible pressure

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

Results of the JDS 2 revealed that invasive spéeige become a major concern for the Danube and

that their further classification and analysis iahfor effective river basin management. At prase
there are a number of theories, but no common csinse as to the reasons for the take-over of

9 Note: These are preliminary recommendations tfob@wed before a final decision can be made ontiére
sediment issues represent a DRBD SWMI and if measshould be incorporated into the JPM.
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invasive species in the Danube. Even the quesfiavhether the ecological status of the Danube is
really significantly impacted by neozoa is not aded satisfactorily.

From the point of view of river basin managemeezoa dominate macrozoobenthic fauna at many
places in the Danube and thus their classificatdoa crucial factor in assessing ecological status.
Most of them indicate R-mesosaprobic water qualithiich results in an overafjood ecological
statusdue to their dominance. During JDS 2 the mostuesd invasive macroinvertebrates were
Asian clams Corbicula flumineg observed at 93% of sites sampled along the DaRuNe. Another
ubiquitous invasive macroinvertebrates are the @asmud shrimp Corophium curvispinujnand
Dikerogammarus villosusbserved at 90% and 69% of all sampled JDS 2, séspectively. The JDS

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

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

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

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

2.2 Surface waters: lakes, transitional waters and coastal waterss?

In the DRBD, five lakes are identified as beinghbafsin-wide importance: Neusiedlersee/Ferto-t6
(AT/HU), Lake Balaton (HU), Ozero Yalpug (UA) anbet Razim-Sinoe Lake System comprising
Lake Razim and Lake Sinoe (also a transitional imately) (RO). The DBA 2004 includes a detailed
analysis of impacts, as well as the risk of failaf¢he EU WFD objectives.

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

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

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

Out of the four costal waters bodies, two are idiedt with significant hydromorphological
alterations, the result of harbour activities.

%0 Further details on coastal water are part of #spective national reports.

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



Draft 6.0 DRBM Plan 29

2.3 Groundwater

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

The analysis and review of groundwater bodies (GWiBshe DRB, as required under Article 5 and
Annex Il of theWFD, was performed in 2004 and identified 11 transllamy GWBs or groups of
GWBs of basin-wide importance (listed in Table 9 dlustrated in Map 4).

Transboundary GWBs of basin-wide importance wefaeé as follows:

1. Important due to the size of the groundwater boelyan area >4000 km?2 or

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

Other GWBSs, even those with an area larger tha® 40, that are fully situated within one country

of the DRB are dealt with at the national level.

From the time that the Article 5 report was pul#idhsome countries changed their method of

delineation of GWBs and reconsidered their vertdiahension. As a consequence, the aggregated

national part of a transboundary GWB may consisimofe or less parts than was reported in the

Article 5 Report. More detailed characteristics tbe 11 transboundary GWBs of basin-wide

importance, as well as their status assessmengj\ae in Annex 9.

For the current version of the DRBM Plan, the Molido part of GWB 3 is not included in the

analysis as no data were obtained from Moldova.

There is an ongoing discussion between Romanid@atghria on the re-delineation of GWBs 2 and 4

between the DRBD and the Black Sea RBD.

This chapter summarises the significant pressinashiave been identified for the 11 transboundary

GWBs of basin-wide importance. An indicative ovewiof these pressures is presented in Table 9

whereas detailed information on the relevant pmessfor each groundwater body is given in Annex

10. The basic principles and assessment of potigaurces for surface waters described in chapter

2.1 also provide relevant background informationdmundwater due to the very close interrelation

between the two water categories. Specificallyesgies between groundwater and the three SWMIs

of organic, nutrient and hazardous substance pati@re of importance.

2.3.1 Groundwater quality
According to the DBA the main reasons for the padhu of groundwater were identified as:
a. Insufficient wastewater collection and treatmenttos municipal level;
b. Insufficient wastewater treatment at industrialnpises;
c. Water pollution caused by intensive agriculture Bwvektock breeding;
d. Inappropriate waste disposal sites.

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

Furthermore, in the national parts of two translimup GWBs the following point sources of
pollution were identified as relevant:

a. Leakages from contaminated sites;

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

c. Leakages associated with oil industry infrastrugtur

d. Leakages from septic tanks;

e. Discharge of used thermal water.
Detailed information on the relevant pressurestarth GWB is given in Table 9 and Annex 10.

2.3.2 Groundwater quantity

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

The assessment of pressures on the quantity dfithensboundary GWBs of basin-wide importance
showed that over-abstraction prevents the achienteofegood quantitative status for several of the
GWBs. For one GWB a significant pressure on growatdw quantity stems from
hydromorphological alterations to the Danube Riimpacting upon the groundwater level and
dependent terrestrial ecosystems.
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Table 9:  GWBs or groups of GWBs of basin-wide importance and respective pressures; status; measures and exemptions.
Aquifer
Size characterisation . Overlying Criteria for Pressures Status Measures .
Code 2 Main use . Exemptions
[km?] strata [m] importance
A?;;f:r Confined Quality | Quantity | Quality | Quantity | Quality | Quantity
1-DE-AT 5,900 K Yes SPA, CAL 100-1000 | Intensive use No No Good Good No No No
2-BG-RO 30,147 F,K Yes DRW, AGR, 0-600 > 4000 km? No No Good Good No No No
IND
3-RO-MD 21,626 P Yes DRW, AGR, 0-150 > 4000 km? No No Good Good No No No
IND
4-RO-BG 7,027 K F-P Yes DRW, AGR, 0-10 > 4000 km? DS No GIP Good BM, OBM | No Yes
IND
5-RO-HU 7,699 P Y/N* DRW, IRR, 2-30 GW resource, DRW DS WA Poor GIP BM, SM | OBM, SM | Yes
IND protection
6-RO-HU 2,475 P Y/IN* DRW, AGR, 5-30 GW resource, DRW No No Good Good No No No
IRR protection
7-RO-RS-HU 29,012 P Y/YIN* | DRW, AGR, 0-125 > 4000 km?, GW use, |DS WA GIG*IP | GIP*/P |BM BM, OBM, | Yes
IND, IRR GW resource, DRW SM
protection
8-SK-HU 3,363 P No DRW, IRR, 2-5 GW resource, DRW DS OoP GIP GIP BM, OBM, SM | Yes
AGR, IND protection
9-SK-HU 2,216 P Yes DRW,IRR 2-10 GW resource No No Good Good No No No
10-SK-HU 1,00| KF YIN* DRW, OTH 0-500 DRW protection, No No Good Good No No No
dependent ecosystem
11-SK-HU 3,811 F, K Y/N* DRW, SPA, 0-2500 Thermal water No WA Good P*/P No BM, OBM | No
CAL resource
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Code

GWB code which is a unique identifier.

Size: km?

Whole area of the transboundary GWB covering all countries concerned in km2,

Aquifer characterisation

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

Main use

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

Overlying strata

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

Criteria for importance

If size <4000 km?, criteria for importance of the GWB have to be named and bilaterally agreed upon.

Indicates the significant pressures.

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

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

Exemptions Indicates whether there are exemptions for the GWB.

*

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

*%

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

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

Map 9 illustrates protected areas >500 ha desigrfatethe protection of habitats or species where
maintenance or improvement of the water status isrgortant factor in their protection (including
Natura 2000 sites). Furthermore, the map visualises protected aretigifNlon EU MS and indicates
the respective types.

Figure 16 provides an overview of these protected #ypes for the DRBD. Out of a total of 1071
protected areas, 684 (64%) have been designalediiof) the EU Habitats Directive and 311 (29%)
are bird protected areas (EU Birds Directive).dlthem are Natura 2000 sites designated in EU MS
according to the EU WFD. 76 are protected areastypported by Non EU MS and are mainly nature
reserves and Biosphere Reserves.

Map 277 identifies nutrient sensitive areas, includingaaralesignated as vulnerable zones (EU
Nitrates Directive) and areas designated as seasiteas (EU UWWT Directive). This designation is
only illustrated for EU MS as it is not obligatdigr Non EU MS.

76 Protected areas

311 R
>

~~

T ——

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

(FFH: EU Habitats Directive).

*! Natura 2000 designation under the EU Directivel8ZEEV and Directive 79/409/EEC.
%2 Map 27 showing nutrient sensitive areas, includirgns designated as vulnerable zones, will béadaiafter
summer 2009 and will form part of the final DRBMaRI
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4. Monitoring networks and ecological / chemical status

4.1. Surface waters

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

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

Ecological status / ecological potential

Ecological statusresults from assessment of the biological stafuslloWFD biological quality
elements (fish, macroinvertebrates, phytoplankmnjtobenthos, makrophytes) and the supportive
physico-chemical parameters (general and spegiis)

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

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

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

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

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

Chemical status

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

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

%3 See respective EU Commission Decision on thedatifiration exercise.

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



Draft 6.0 DRBM Plan 35

4.1.1. Surface water monitoring network under the TNMN

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

The TNMN laboratories have a free choice of aneffftimethod, providing they are able to
demonstrate that the method in use meets the eghjperformance criteria. Therefore, the minimum
concentrations expected and the tolerance reqafradtual measurements have been defined for each
determinant so that the method compliance can bekeld. To ensure the quality of collected data, a
basin-wide Analytical Quality Control (AQC) programe is regularly organised by the ICPDR.

Implementation of the WFD necessitated the revisiothe TNMN. A revised TNMN has been under
operation since 206%and provides data for this report (see Map 10).

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

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

= Surveillance monitoring I: Monitoring of surface t®astatus;
= Surveillance monitoring Il: Monitoring of speciffzessures;;
= Operational monitoring;

» |nvestigative monitoring.

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

4.1.2. Joint Danube Survey 2

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

With regard to status assessment, the JDS2 refidltsot replace the national status assessment but
rather allowed the formation of statements and ssiygns for theindication of ecological and
chemical statusto support member states in their national assesisprocess. The detailed results of
the indication of ecological status for the founlbgical quality elements and chemical status ean b
found in the Final Report of JDS°2

% Water Quality in the Danube River Basin — 2005 MM (ICPDR, 2005).
% ICPDR (2008): Joint Danube Survey 2 — Final SdfienReport; Eds: Liska et al; ICPDR Secretariat,
VIC/D0412, P.O. Box 500, 1400 Vienna, Austria. wiepdr.org/jds
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Hydromorphology

The JDS 2 included the first systematic survey wplrbmorphological parameters in the entire
navigable longitudinal Danube stretch using a simyéthod (for details see chapter 2.1.4 and the JDS
2 report’).

Biology

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

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

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

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

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

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

% Freshwater benthic macroinvertebrates are animél®out backbones that are larger than %2 mm. These
animals live on rocks, logs, sediment, debris apehtic plants during some period in their life. Bers include
crustaceans such as crayfish; molluscs such as @athsnails; aquatic worms and the immature fafragjuatic
insects such as stonefly and mayfly nymphs. Magmiebrates are Biological Quality Elements to bseased
under the EU WFD.

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

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

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

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

41.3. Confidence in the status assessment

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

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

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

Confidence level of = e
correct assessment Description lllustration in map

All of the following criteria apply:
Biology:
e WFD-compliant monitoring data;
»  Biological monitoring complies fully with preconditions for sampling/analysis
e WFD compliant methods included in intercalibration process at EU level;
«  Biological monitoring results are supported by:
HIGH * Results of hydromorphological quality elements (for structural
degradation);
Confidence * Results of physico-chemical quality elements (for nutrient/organic poll.);
»  Aggregation (grouping procedure) of water bodies in compliance with WFD
shows plausible results.
Chemistry:
»  National EQS available for spec. poll. and sufficient monitoring data (WFD
compliant frequency) available;
»  Aggregation (grouping procedure) of water bodies in compliance with WFD
shows plausible results.

One or more of the following criteria apply:
Biology:

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

Confidence

» National EQS available but insufficient data available (acc. to WFD);
e Medium confidence in grouping of water bodies.
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Low
Confidence

One or more of the following criteria apply:
Biology:

*  No WFD-compliant methods and/or monitoring data available;
»  Simple conclusion from risk assessment to EQS(updated risk assessment
is mandatory).
Chemistry:

» No national EQS available for spec. poll., but data available (pollution
detectable).

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

Confidence level of

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

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

4.1.4. Final designation of heavily modified and artificial water bodies
A heavily modified water bodHMWB) refers to a body of surface water that assult of physical

alteration by human activity is substantially cheeign character. A surface water body is considered

asartificial when created by human activity.

According to WFD Article 2 and 4(3), EU MS may dgsate a body of surface waterasficial or
heavily modifiedwhen:
» jts hydromorphological characteristics have suligty changed so thagood ecological
statuscannot be achieved and ensured;
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= the changes needed to the hydromorphological cteistics to achievgood ecological status
would have a significant adverse effect on the waeironment or specific uses
» the beneficial objectives served by the artifi@almodified characteristics of the water body
reasonably cannot be achieved by a better envirmotaheption, which is:
= technical feasible and/or
= not disproportionate costly.

The designation of a water body lasavily modifiedor artificial means that instead etological
status,an alternative environmental objective, nametplogical potentialhas to be achieved for
those water bodies, as wellgmod chemical status

The DBA 2004 provisionally identified HMWBSs, andificial water bodies (AWBs) were presented
on the basis of specific basin-wide criteria.

For this Plan, artificial water bodies have beeeniified in addition to the HMWBs, have been
reported by Danube countries and analysed accdyding

4.1.4.1. Approach for the final designation of heaviliy modified water bodies
4.1.4.1.1. Rivers
This DRBM Plan includes the final HMWB designatifor EU MS. The Non EU MS performed a
provisional identification based on the criteridlimed in the DBA 2004. The criterion for the siak
water sections >50 km was changed and all wateieboldave been fully considered for the
designation. The designation of HMWBs will be redsfor every river basin management cycle
(every six years).
For the DRBM Plan (Part A), the designation of HM®/Br rivers and transitional waters was
performed for:

a. The Danube River

b. Tributaries in the DRBD >4000 Km
For the Danube River, the Danube states performeahiafinal designation (N.B. HR, RS and UA’s
selection is provisional) based on a harmonisedqghore, including specific criteria and a step-by-
step approach (see Annex 12: Basic criteria foijaglhe HMWB designation). Both national and JDS
2 data were used for the designation of HMWBs.
The HMWB designations for the tributaries are basachational methods and respective reported
information. However, the preconditions for theibaside final HMWB designation (regarding both
the Danube River and tributaries >4000°kmeere to follow the EC HMWB CI8 guidance document
i.e. that the water body had to:

a. besignificantly physically altere@not only in hydrology but also morphology) whibbs led
to a change in character: the alteration is pradpuidespread and permanamid

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

Due to the fact that the intercalibration exerdiss not yet been completed for all countries of the
Eastern Continental region, only Austria and Sléwakan provide data with high confidence.
However,clear cut situationgsuch as impoundments) have been identified. éncdse oflear cut
situations a clear change of river type and/or category camldetified and god ecological status

not met. In specific cases, the definitionctdar cut situationgs therefore a practical tool to enable

8 EC HMWB CIS: European Commission’s Common Impletagon Strategy for HMWB.
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the final designation of HMWB, as the failing gbod ecological statubas already been proven by
WFD-compliant assessment methods and monitorireyidagome Danube countries

4.1.4.1.2. Lakes, transitional waters and coastal waters
The HMWB/AWB designations for coastal and lake wéditedies are based on national methods and
the respective reported information is summarissd.

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

4.1.4.2.1. Rivers

Out of overall 728 river water bodies in the enfdBBD (Danube River and DRBD Tributaries) a
total number of 308 are designated heavily modif@t final and 36 provisional HMWBS). These
are 42 % of the water bodies. Further, 9 waterdmdre AWBs. This means that 7,638 km out of
20,882 river kilometres are heavily modified (73fital HMWBs and 27 % provisional HMWBS)
due to significant physical alterations causingitufe of thegood ecological statud,559 km of the
Danube River itself are designated HMWB — thesebaréo (68 % final and 32 % provisional). Table
10 summarises the designation of HMWBs for all DRBErs, the Danube River itself and the three
transitional water bodies in the DRB indicating @b numbers and length of water bodies
designated as HMWB.

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

Rivers - Danube River Basin District (DRBD)

Total WB length (km): 20,882 Total HMWB length (km): 76388 Proportion HMWB (length): 37%

Total number of HMWBs: 308
(272 final and 36 provisional HMWB)

Total number of WBs: 728 Proportion HMWB (number): 42%

The Danube River
Total length (km): 2857 Total HMWB length (km): 1559°* Proportion HMWB (length): 55%
Total number of WBs: 61 Total number of HMWBs: 32 Proportion HMWB (number): 52%

Danube River

Map 13 shows the final and provisional HMWB destigpres. Out of a total of 61 Danube River water
bodies (and based on the joint approach), 25 virmigies were designated as finally heavily modified
by the EU MS. 7 were designated as provisionalgvhig modified by the Non EU MS (see Figure
19). Therefore, 1559 rkthof the entire Danube River length have been dasighas HMWB. No
artificial water body has been designated.

®> Without RO information as WBs length data ard stidonsistent (including all transboundary WBsat®will
be followed-up and corrected in the second ha#Qff9 to be part of the final DRBM Plan.
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RSRS/RO  iRO/BG
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Final HMWB designation EU Member States:
B Hvws
B Natural

Provisional HMWB designation Non EU Member States:
0 HMwe

Natural

Figure 19: Heavily modified water bodies of the Danube River - results of the joint approach.

All rivers and transitional water bodies of the DRBD with catchment areas >4000 km?

Map 13 shows the final and preliminary HMWB desigmas for all DRBD rivers with catchment
areas >4000 kfm Out of 728 river water bodies 272 water bodies designated as finally heavily
modified by the EU MS. 36 are designated as pronai HMWB by the Non EU MS (see Figure 20).
9 are identified as artificial water bodies. Thieans that 7,638 rkm of the overall DRBD rivers are
designated as HMWB and 230 rkm as AWBs.

55 Mo data or unknown

T —

o> |

Figure 20: Natural water bodies, HMWBs and AWBs in relation to total number of water bodies (%).

4.1.4.2.2. Lakes and transitional waters
Out of five lake water bodies (one of them beiransitional), one was designated as finally heavily
modified (Lake Razim, RO). No water body was idiéedi as artificial.

4.1.4.2.3. Coastal waters
Out of the four coastal water bodies, two were gtesied as finally heavily modified. No water body
was identified as artificial.
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41.5. Ecological and chemical status

In this chapter, the results of the monitoring pamgmes concerning the ecological and chemical
status of rivers, transitional waters and coastdkvs (carried out under Article 8 and Annex Vhd t
WFD) are presented both in map form and percentzaes. More detailed results of the
classification of all assessed surface water bod&sording to particular biological,
hydromorphological and chemical quality elemenésmovided in Annex 13.

41.5.1 Rivers

Figure 21 and Figure 22 illustrate the water staggardingecological statusecological potential
and chemical statugor the number and length (rkm) of water bodiegttier, their relation to the
total number and length of water bodies in the DRBBhown. Altogether 728 river water bodies
were evaluated. Out of these 128 achiegedd ecological statusr ecological potential18%) and
352 river water bodies achievggbod chemical statug48%). Out of a 20,882 rkm network in the
DRBD, good ecological statuis achieved for 1412 rkm (7%) agdod chemical statufer 3120 rkm
(15%). Figure 21 provides a general overview ofewatatus including the data from Non EU MS and
does not include information on the three differemfidence levels. Details on the confidence level
are provided in Map 1%, Map 12 and Annex 13. Figure 21 also illustratesghare of existing data

gaps.

128 Ecological Status

344 No data and Non
EUMS
(47%)

256 Ecological Status
Moderate and worse
(35%)

Ecologlcal Status

Nodata and Non EU
MS
17024 rkm
65%

Figure 21: Ecological status and ecological potential for river water bodies in the DRBD (indicated in
numbers and relation to total number of river water bodies, as well as length and relation to
total length of river water bodies).

2 Map 11 also includes an illustration of the diéfer confidence levels for the ecological statugsssent
results.
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Figure 22: Chemical status of river water bodies in the DRBD (indicated in number and relation to total
number of river bodies, as well as length and relation to total length of river water bodies.

In the case of final HMWBs (EU MS), 30 water bodiesre assessed with a good or better ecological
potential and 150 with moderate or worse ecologmatential. More information on ecological
potential for HMWBs for all DRBD rivers and the Di#e River itself is illustrated in Figure 23 and
Figure 25. The ecological potential for AWBs fol @bers in the DRBD is illustrated in Figure 24.
Two out of the 9 AWBs were assessed with an ecoégiotential good or better. Both Figure 23 and
Figure 24 include the share of Non EU MS that gudyformed a provisional designation.

30 Good and ahove 0 Goodor

15 No data
andNon EU
Ms

{a5%)

156 No data and
Non EU MS

Figure 23: Ecological potential for HMWBs (incl. share of Non EU MS providing provisional designation)
in relation to total number of water bodies. [Left: all DRBD Rivers; Right: Danube River].

JetE
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5No data and Non

(56%)

Figure 24: Ecological potential for AWB (incl. share of Non EU MS providing provisional designation) in
relation to total number of water bodies.

Figure 25 illustrates the water status classifazafior the Danube River itself regardiegological
status, chemical statumndecological potentialfor those stretches that were designated as HMWB)
Altogether 61 river water bodies were evaluatedhm Danube itself. Out of these, two river water
bodies achievediood ecological statué3%) and 30 achievegood chemical statug9%). For 26
final HMWBs (EU MS), none are assessed with goodetter ecological potential.

iRO (Sulina)]

ATsKi - HU/SKiHU Rs|Rs/RO iRo/BG
Ecological status, H H H
Ecological potential,
Risk assessment for

Non EU MS)

Chemical
status (Risk assessment
for Non EU MS)

rkm 2,857 2,600 2,400 2,200 2,000 1,800 1,600 1,400 1,200 1,000 800 600 400 200 0
Ecological status: Ecological potential: Risk assessment (worst case Chemical status:

High assessment based on 4 risk categories:
- - Good and above 1. Organic, 2. Nutrient, 3. Hazardouse subst., - Good
B Good W Moderate and worse 4. Hydomorphological alterations): I Failing

Moderate - Not at risk Non-EU MS (risk assessment):

" Not at risk

[ Poor [ Probably at risk B ot
Bl Bad [ Atrisk [ Atk

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

More detailed information on data availability aowl results of classification of all assessed serfac
water bodies according to particular biologicaldtgmorphological and chemical quality elements
are provided in Annex 13.

4.1.5.2. Lakes and transitional waters

Five Lakes were evaluated, one of them a transitisrater body. Out of these, three achiegedd
ecological statug60%) and thregood chemical statug60%) (see Map 11 and Map 12). One lake
was designated as a final HMWB but #@plogical potentiahas not yet been assessed (see Map 11).

4.1.5.1. Coastal waters
Altogether four coastal water bodies were evaluat@ut of these, none achievgdod ecological
status Furthermore, all water bodies failgdod chemical statugsee Map 12). For the two coastal

83 Figure 25 is still partly based on fictive dataigwill be revised in the second half of 2009.
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water bodies designated as final HMWBSs, #welogical potentialvas assessed as bad for one and
moderate for the other (see Map 11).

4.1.6. Gaps and uncertainties®
This section comprises a description of all proldeemcountered in the collection of data and
assessment of the chemical and ecological status.

4.2. Groundwater

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

4.2.1. Groundwater monitoring network under TNMN

The transnational groundwater management activilidhe DRBD were initiated in 2002 and were
triggered by the implementation of the WFD. Moningr of the 11 transboundary GWBs of basin-
wide importance has been integrated into the TNMNhe ICPDR. For groundwater monitoring
under the TNMN (GW TNMN) a 6-year reporting cyclashbeen set, which is in line with reporting
requirements under the WFD. GW TNMN includes botlargitative and chemical (quality)
monitoring. It shall provide the necessary inforimato: assess groundwater status; identify trémds
pollutant concentrations; support GWB charactensatind the validation of the risk assessment;
assess whether drinking water protected area @lgscare achieved and support the establishment
and assessment of the programmes of measures eerdfehtive targeting of economic resources. In
line with the WFD, monitoring programmes meeting@sh requirements were operational by 22
December 2006 and a report on the GW TNMN was sitisenio the EC.

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

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

As regards quantitative monitoring, WFD requiresydhe measurement of groundwater levels but
the ICPDR has also recommended monitoring of sgtowgs; flow characteristics and/or stage levels

% This sub-chapter will be drafted when a holistierview of the situation regarding status (basedata
collection processing and evaluation) is availahlgng the second half of 2009. The respective lusian will
be part of the Final DRBM Plan.

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



Draft 6.0 DRBM Plan 46

of surface water courses during drought periodsgestievels in significant groundwater dependent
wetlands and lakes and water abstraction as opfi@mameters.

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

The number of groundwater monitoring stations dmel density in a particular GWB is shown in
Annex 11. This information has changed since thecksr5 report to the EC as three countries have
changed the delineation of nominated transbounG&WBs.

4.2.2. Status assessment approach and confidence in the status assessment

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

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

The confidence of the status assessment for théewlational part of an ICPDR GWB is illustrated
in Map 15. The confidence level indicates the (@mlogeneity of the status within an aggregated
GWB and is presented as illustrated in Figure 2& ihformation on confidence level is indicated in
maps on groundwater status. More detailed desonigdf the technicalities of the GW TNMN and
groundwater status assessment are given in theRGRDundwater Guidante

1

High confidence

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

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

—

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

Low confidence
- Status assessment is based on risk
assessment data.

I Poor status [ Good status [ | Risk

Figure 26: Confidence levels for groundwater status as illustrated in Map 14.

4.2.3. Status of GWBs of basin-wide importance

A summary overview of the chemical and quantitatstetus for the 11 transboundary GWBs is
presented in Table 9 The detailed information atustfor each GWB is given in Annex 10.

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

®*ICPDR document: IC 141 ICPDR Groundwater Guida2€®@).
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4.2.3.1. Groundwater quality

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

Out of 11 transboundary GWBs of basin-wide impar&ar(22 national parts evaluatedjood
chemical statuswas observed in all national parts of 7 transbamdsWBs (63.6%). In three
additional transboundary GWBgood chemical statusas observed in only one national part. In only
one GWB were all national parts found to beaor status

Altogether,poor chemical status/as identified in five out of 22 of the evaluateational parts of the

11 transboundary GWBs. Nitrates were the causéepaor classification in every case. For one
GWB, an additional substance exceeded thresholsevammonium. Herewith it should be stated
thatpoor statuscan be caused by more than one pollutant.

4.2.3.2. Groundwater quantity

The results for the quantitative status of the dbmundary GWBs of basin-wide importance are
presented both in map form (see Map 16) and ineTlfsee chapter 2.3).

Out of 11 transhoundary GWBs (22 national partduatad),good quantitative statuszas observed

in all national parts of 7 transboundary GWBs (68)6In three additional transboundary GWBSs,
good quantitative statusvas observed in only one national part. All naglorparts of one
transboundary GWB were found to bepimor status

The poor quantitative status is caused in threescéy the exceeding of available groundwater
resources; in two cases by damage to terrestrismystems; in one case by damage to surface waters
and in one case by other significant pressuresr@mydrhological alterations). In the case of the
national part of one GWB, former mining activitissll have an impact on the quantitative status.
Herewith it should be stated thador statuscan be caused by more than one reason.

4.2.3.3. Gaps and uncertainties

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

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

As Serbia has not yet established a monitoring ortwased on the WFD, only a risk assessment
could be carried out in this country due to thé&latmonitoring data. The same applies for Slovakia
for one national part of a GWB where monitoringadate not available to assess quantitative status.
Updated GIS data are missing f6f ountries.

® Will be added during second half of 2009.
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9. Environmental objectives and exemptions

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

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

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

c. good chemical/quantitative stato$ groundwater bodies.
The DRBM Plan provides an overview of the statuseasment results of both surface water bodies
and groundwater bodies for the entire DRBD and aiséessment classifications for the Non EU MS
(see chapter 4). However, the DRBM Plan (Part Aedi from the national RBM Plans (Part B)
regarding the basin-wide scale, the respectivectibgs and respective complexity related to each
SWMI and groundwater. In order to make the appraatithe basin-wide level complementary and
inspirational to national planning and implememtativisions and specific operational management
objectives have been defined for all SWMIs and gdwater. They guide the Danube countries
towards agreed aims of basin-wide importance by 201d also assist the achievement of the overall
WFD environmental objectives. The visions are basedhared values and describe the principle
objectives for the DRBD with a long-term perspeetiv
The respective management objectives describetéps sowards the 2015 environmental objectives
in an explicit way - they are less detailed thathatnational level and more detailed than expresse
the DRPC and Danube Declaration. The DRBD basirewidnagement objectives:

a. describe the measures that need to be taken toefediminate existing significant pressures

for each SWMI and groundwater on the basin-widéesaad
b. help to bridge the gap between measures on thenahlevel and their agreed coordination on
the basin-wide level to achieve the overall WFDiemmental objective.

Based on the management objectives to be realis@01b as the target, measures reported from the
national to the international level have been cdedpin such a way that they give an estimation of
their effectiveness in reducing and/or eliminat@xgsting pressures/impacts on the basin-wide scale.
The visions and management objectives are listeédoh SWMI and groundwater in chapter 7 (The
Joint Programme of Measures), which includes théevamt conclusions regarding the
achievement/failure of the management objectives.

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

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

For the 728 river water bodies of the DRBD, it tensummarised that Article 4(4) is applied for 206
water bodies (28%) and Article 4(5) for two watedkes (<1 %). Article 4(7) is implemented in 18
water bodies. Exemptions according to WFD Artiolé)are applied in none of the lake water bodies
(one being transitional) and four coastal wateriégmd/WVhereas, Article 4(5) is not implemented ht al
for lake and coastal water bodies. Further detail&xemptions according to WFD Articles 4(4) and
4(5) for all three components of hydromorphologicdterations (river and habitat continuity
interruption, reconnection of wetlands/floodplaiusd hydrological alterations) are part of chapter
7.1.4. Map 17 clearly illustrates which specificaseres will be undertaken by 2015, which after
2015, or not at all due to exemptions accordingAtticles 4(4) and 4(5). Information on the
application of WFD Article 4(7) during the plannipgocess of FIPs is provided in chapter 7.1.4.4 as
well as in Map 8.

For the 11 important transboundary groundwater dxdif the DRBD, Article 4(4) is applied for
quality for five national parts of GWBs and fquantity for one national part of a GWB. Details are
illustrated in Map 18.
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6. Economic analysis of water uses

6.1. WFD economics

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

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

a. Assessing the economic importance of water uses;

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

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

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

a. Baseline scenario up to 2015

b. Cost recovery analysis

c. Cost-effectiveness analysis

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

6.2. Description of relevant water uses and economic meaning

6.2.1. The economic analysis of water use

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

Data concerning the general socio-economic sitoatiothe Danube countries have been collected
and compiled at the basin-wide level (Annex 14,l&ah2). The data reveals a significant disparity
between economic circumstances in the Danube desantwith a clear decline in GDP from West to

%" The cost-benefit analysis has not been perforrétkebasin-wide scale. It is dealt with on thearal level.
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East. Germany, for example, has a GDP of approy00OB6EUR per capita/year and Moldova, a
downstream country, has a GDP of less than 1000 gyRapita/year (see Figure 27).
Water abstraction among Danube countries is divaedollows: approx. 40% for agriculture, 40%
for industry (including energy production) and 2d@&6 urban use (Annex 14, Table 4).

GDP per capitain DRB
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Figure 27: GDP per capita in the DRB (2005/2006)¢.

Characteristics of water services
Water services are defined according to the WFIckr®(38)) as:

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

(b) wastewater collection and treatment facilitiest subsequently discharge into surface water.
Basic information regarding water services and egtion rates of the population to public water
supply, public sewerage systems and wastewatetmega plants are presented in Figure 28 (see
Annex 14, Table 4). Out of the 83 million inhabifgtiving in the DRB, about 57% live in urban
areas. The share of population connected to pwaier supply varies from 51% in Ukraine to 99%
in Bulgaria and Germany. In many Danube counttles water supply networks are in poor condition
due to faulty design and construction, and lackn@intenance and ineffective operation as a
consequence of the economic decline in the pasidéed eakage is generally high - in many cases
30-50% of the water is lost. The extent of pipddking water supplies to households varies between
urban and rural areas, with rural populations imasaountries less well provided. The share of the
population connected to public sewer system vdrega 15% in Moldova to 95% in Germany.

% For BA only information for the Republic of Srpsisaincluded.
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Current rates of connection to water supply, sewerage system and waste
water treatment in DRB (2006)
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O Population connected to public sewerage system (%)
@ Population connected to waste water treatment plant (%)
B Population connected to public water supply (%)

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

Many agglomerations in the region continue to disgh untreated municipal wastes into basin
waters. Sewage treatment in a large number of agghltions is also limited to screening before
being discharged directly into rivers. A numberuoban sector improvements in the 6 new EU MS
(CZ, BG, SK, SI, HU, RO) have been realized in regears and improved the level of collection and
treatment of sewage. Tertiary treatment (N and rRoval) is now also being applied in a large
number of the upgraded and new wastewater treatphamts, but not in all cases. A detailed analysis
of the population connected to wastewater treatrpkamits shows the situation on the national level,
distinguishing between the share of population ected to primary, secondary and tertiary
wastewater treatment facilities, as well as totairection rates (see Figure 3, chapter 2.1.1.1 and
Annex 14, Table 4).

Characteristics of other water uses

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

Present water consumption

The aggregated annual water consumption of the p&tiilation connected to centralised water
supply systems is of the order of 30,849 millich birban water use has decreased in many Danube
countries as a result of measures to reduce dearahds a consequence of economic restructuring
(Annex 14, Table 3). An overview of the economi@ortance of most relevant water uses is
provided in Annex 14, Tables 7-10.

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

In order to assess key economic drivers likelynftuence pressures (see chapter 2) and thus water
status up to 2015, a Baseline Scenario (BLS) has Heveloped. In the BLS, trends in water supply
and water demand are evaluated. The focus is amgekan general socio-economic variables (e.g.
population growth), in economic growth of main sestand changes in implementation of planned
investments linked to existing regulation. Futurent projections up to 2015, for developments of
relevant sectors, are considered in the BLS cdlouldor measures (Annex 14, Table 10).

% For BA only information for the Republic of Srpsisaincluded.
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Projection of water demand

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

a small increasing trend of water abstraction asresequence of increases in water demand at basin
wide level in industrial, urban and agriculturates (Annex 14, Table 10).

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

Projection of wastewater discharge

The aggregated wastewater generation of the populabnnected to central sewerage systems is
anticipated to increase. This should not resulincreased pollution, as the amount of untreated
wastewater will be significantly reduced and selvereasures will be implemented which contribute
to the reduction of water pollution (such as reducdf losses; increased water efficiency in indyst
proper norms for irrigation; effective pricing pags).

6.4. Economic control tools
6.4.1. Cost recovery as an incentive for efficient use of water resources and as a financing
instrument
The WFD calls for accounting related to the recgwarcosts of water services and information on
who pays, how much and what for. Cost recoverysfmecific water services is defined as the ratio
between the revenues paid for a specific serviak the costs of providing the service. In most
countries, the assessment of cost recovery focosesly on water supply as well as sewerage
services for industry and households. Costs inclmdeagement costs, depreciation, interests, taxes
and fees, and the environment and resources dastionmental and resource costs are not taken
directly into account in most countries as partttoid economic analysis, due to both a lack of
methodology and information. In some countriesstxg economic instruments that are intended to
partly internalise environmental and resource casés considered separately in the cost recovery
assessment. The issue of cost recovery is primanilissue of national importance. Case studies are
presented in Annex 15.

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

6.5. Conclusion

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

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

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

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

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

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

The three SWMIs of organic, nutrient and hazardsuisstances pollution have been approached
taking into account the specific interlinkages ke#w them. The basic principles of those
interlinkages are described as part of chapteR2Regarding the conclusions on these three SWMiIs
but also hydromorphological alterations, an impartfollow-up will be the improvement of
understanding with regards to the linkages betwespective DRBD river loads and the ecologic
response (ecological water status — see chapt@dy.improvement will be based upon additional
monitoring results that will be available in thendag years.

The JPM does not address basic and supplementasunes (WFD Article 11(3) & (4)) separately.
However, as they are of importance on the natitanal, they have been taken fully into account and
are therefore indirectly reflected.
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7.1. Surface waters: rivers
7.1.1. Organic pollution

7.1.1.1. Vision and management objectives

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

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

7.1.1.2. JPM approach towards the 2015 management objectives

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

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

The scenario approach describes - as a startimg pthe status-quo regarding wastewater treatment
in the DRB (reference situation) and further itsembial future development (three scenarios) using
different assumptions. Th&eference Situation-UWWT 2005/2006(RefSit-UWWT) gives an
overview of the current situation regarding wastewdreatment and treatment efficiency in the
DRB™ (seeMap 19.

= Baseline Scenario-UWWT 2015 (BS-UWWT):
This scenario describes the agreed measures fdirgsheycle of the WFD implementation on the
basin-wide scale until 2015 (see Map 20). Meastivassare legally required for EU MS and other
measures that are realistic to be taken by the BldnMS have been taken into account. The
Baseline Scenario is based on the fact that Ronfesalesignated all of its territory (including its
coastal waters) as sensitive areaunder the UWWTD, in order to protect the Black Sea

© For RO the implementation year is 2018 regardiggj@merations 2.000 - 10.000 p.e.
" Reference data 31/12/2005 for all EU MS and 31@%or RO.
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environment against eutrophication. Accordinglg émtire DRB is considered as a catchment area

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

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

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

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

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

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

were taken:

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

= RO (transition period for full UWWTD implementatior81/12/201&): The scenario
considers agglomerations >10,000 PE: N and P relmBwafurther agglomerations 2000 PE
— 10,000 PE: secondary treatment for 77% of thed thodegradable load.

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

More information on the Baseline Scenario-UWWT 2@48 be found in Annex 16.

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

HR BA RS MD UA Total
No. of agglomerations for which
WWTPs will be constructed / 13 8 8 4 14 47
rehabilitated by 2015
Generated load (PE) 1,647,700 | 113,700 | 694,000 | 124,000 | 638,600 | 3,218,000

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

= Midterm Scenario-UWWT (MT-UWWT):
This scenario is based on the BS-UWWT. In additicmssumes for Non EU MS, P removal for
agglomerations >10,000 PE in order to achieve nemagt objectives. This measure would
clearly be a major step towards achieving the wiskemoval of P from all water treatment plants
(>10,000 PE) was assessed as crucial for proteataigrs in river basins, economically justified
and technically simplé In contrast to N removal, P removal can be redlisiore easily.

= Vision Scenario-UWWT (VS-UWWT):
This scenario goes beyond the BS-UWWT as well asvili-UWWT and therefore far beyond the
requirements of the UWWTD. It is based on the agdiom that the full technical potential of
wastewater treatment regarding the removal of acgafluents and nutrients is exploited for both
EU and Non EU MS. If such a scenario is to be sedliit is assumed that agglomerations >10,000
PE are equipped with N and P removal (secondatigitgrwastewater treatment), whereas all
agglomerations >2,000 PE are equipped with secgridzatment.

2 The transition phases of SI and eventually CZrstiéd to be clarified and included — follow-up biay
2009.

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

Implementation of UWWTD

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

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

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

7.1.1.3.1. Results from calculated scenarios

The calculation results and the effects of agreedsures as part of the BS-UWWT 2015 (BOD/COD
emissions) are presented in Figure 29. Figure 29 ilustrates the potential for further reductimm
described by the MT-UWWT and VS-UWWT. These resutliow conclusions regarding the
achievement of the WFD environmental objectivesctviare described in the end of this chapter.

By 2015 not all emissions of untreated wastewatemfagglomerations with >10,000 PE will be
phased out (see Map 20: BS UWWT 2015). For thereafe year 2005/2006, 1059 wastewater
treatment plants serve a total of 1255 agglomerati>10,000 PE) in the DRB. However, 228
agglomerations with sewerage collecting systemsstlielacking wastewater treatment plants (for
parts of the collected wastewater). These nee teedlised by 2015. 41 agglomerations >10,000 PE
are not equipped with sewerage collecting systemisrep wastewater treatment is in place for the
entire generated load. There are 4696 agglomerabeiween 2000 and 10,000 PE. 1643 of these
agglomerations have been reported to be servedBy Wastewater treatment plants (see Map 19:
Reference situation-UWWT).

As can be seen from Figure 29, the implementatioonotiecting systems (without treatment) for
agglomerations>2000 PE in the DRB will lead to a significant inase of organic pollutants and
nutrients discharged to surface waters. In ordeavimid a deterioration of the actual situation, the
building of collecting systems is recommended to dmmbined with the implementation of
appropriate wastewater treatment techniques. Ircéise of the DRB, these appropriate techniques
include nutrient removal as the entire Danube Bésia catchment of sensitive araeander the
UWWTD.
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Figure 29: Emissions of BODs and COD for the Reference Situation UNWT (RefSit-UWWT) and the three
different scenarios (Baseline Scenario-UWWT 2015; Midterm Scenario-UWWT; Vision
Scenario-UWWT). [The lighter coloured parts of the columns represent wastewater emissions that are not
collected in sewerage systems and not treated in a wastewater treatment plant.]

Emissions (t/:

In the DRB, there are approx. 6224 agglomeratic2@08 PE, which generate a load of more than
94.7 million PE. There are 139 large cities >100,8 in the DRB that produce about 46% of the
total wastewater load generated.

Implementation of the Sewage Sludge Directive

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

Implementation of the Integrated Pollution Prevention Control (IPPC) Directive

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

The EU Member States have been implementing th€ IPRective and as of end 2006 over 200

facilities had permits, which were reported to EPBRmania and Bulgaria have, however, received
gradual transition periods for IPPC implementatign to 2015 and additional facilities would be

receiving permits and implementing BREF up to ttege. It is expected that all facilities in the EU

Member States will meet the IPPC requirements adegito the legal timelines.

ICPDR BAT industrial sector recommendations

In the framework of the ICPDR, the Danube counthase adopted the Recommendations on Best
Available Techniques in the following industrialcsgrs: chemical, food, chemical pulping and
papermaking’

" 1CPDR Doc IC 033: Recommendation on Best Availd#ehniques in the Food Industry (2000); ICPDR Doc
IC 034 Recommendation on Best Available Techniguése Chemical Industry (2000); ICPDR Doc IC 035
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An assessment of BAT implementation in the Danulntries has been undertaken based on case
studies of selected pilot IPPC installations in tndustrial sectors: chemical and pulp and papkee. T
pulp and paper industry was selected becausetiteidargest discharger of COD, accounting for
almost 50% of total discharges in the DRB (Emissiarentory 2004).

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

of new ones.

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

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

Recommendation on BAT at agro-industrial point sources

Agriculture is an important source of organic ptin. The wastewater discharged by agro-industrial
point sources contains large amounts of organistanbes. As installations for the intensive rearing
of poultry or pigs must meet the requirements efl[fAPC Directive, the application of BAT is seen as
a way to reduce this pollution. For EU MS, biodelgfale industrial wastewater from plants
representing4000 PE belonging to the food industry that dodseméer urban wastewater treatment
plants before discharge to receiving waters, skafpect conditions established in the UWWTD.

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

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

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

In comparison with the Reference Situation-UWWT 2@006 (RefSit-UWWT), a reduction of

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

scenarios. However, it can be concluded that:

= The Baseline Scenario-UWWT 2015 implements the magament objectives but will not
ensure the achievement of the WFD environmental obgtives on the basin-wide scaléor
organic pollution by 2015(see Map 20).

= The Midterm Scenario-UWWT goes beyond the 2015 maig@&ment objectives. However, the
Midterm Scenario-UWWT will not ensure the achievemat of the WFD environmental
objectives on the basin-wide scale for organic paition by 2015. The measures proposed are
not fully able to be implemented by 2015 for econoim, administrative and technical reasons.

= The Vision Scenario-UWWT goes beyond the 2015 manament objectives (beyond the BS-
UWWT and MT-UWWT and therefore beyond the requirements of the UWWTD) and
would ensure the achievement of the WFD environmeat objectives on the basin-wide scale
by 2015 for organic pollution. However, the measureproposed within this scenario are not
fully able to be implemented by 2015 for economi@dministrative and technical reasons.

Recommendation on Best Available Techniques irCthemical Pulping Industry (2000) and ICPDR Doc IC
037 Recommendation on Best Available TechniquakdrPaper Making Industry (2000).
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The effectiveness of measures for the reductioorgénic pollution from industry and agriculture in
the DRB is currently not sufficiently quantifiedutofurther efforts will be undertaken in this regar
within the next WFD cycle.

Ultimately, the magnitude of reduction depends olfitipal decisions and the economic support for
investments in wastewater treatment. To suppothéursteps toward the environmental objectives,
strategic discussions (e.g. with regard to potértiancing mechanisms - see chapter 7.4) are
foreseen in the framework of the ICPDR.

7.1.2. Nutrient pollution

7.1.2.1. Vision and management objectives

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

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

by 2015:

EU Member States, Accession Countrieand Non EU MS

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

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

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

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

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

= Create baseline scenarios of nutrient input by 2Gl&ng the respective preconditions and
requirements of the Danube Countries (EU MembeteStaAccession Countries, Non EU
Member States) into account.

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

In addition, for EU Member States:

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

= Implementation of the EU Nitrates Directive (91/8BC) taking vulnerable zones into account
in case natural freshwater lakes, other freshwadelies, estuaries, coastal waters and marine
waters of the DRBD are found to be eutrophic ahannear future may become eutrophic.

7.1.2.2. JPM approach towards the 2015 management objectives

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

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

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

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

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

7.1.2.3. Summary of measures of basin-wide importance

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

Implementation of measures regarding urban wastewater treatment

The implementation of the UWWTD by EU MS and theaeed measures of Non EU MS
significantly contribute to the reduction of nutrigpoint source pollution, as already outlined abov
Map 19 illustrates the Reference Situation-UWWTt thdicates the current situation regarding
nutrient point source pollution in the DRB. Map ®0Map 22 show the three different scenarios for
UWWT (Baseline Scenario-UWWT 2015, Midterm ScendyMYWT, and Vision Scenario-UWWT)
and therefore the future development and improvémegarding point source pollution. It is clear
from the results that an additional measure to ez phosphates in detergents would further
contribute to the P emission reduction.

Implementation of the EU Nitrates Directive

A key set of measures to reduce nutrients relatertoing practices and land management. Nitrates in
particular, leach easily into water from soils thetve been fertilised with mineral fertilisers or
treated with manure or slurry. High nitrate levate one of the greatest challenges facing the WFD
implementation in the DRB. Action programmes haeerb established in the EU MS by either
applying thewhole territory approactor in so calledNitrate Vulnerable Zonesnder the Nitrates
Directive (see Map 27). The EU Nitrates Directivmsto limit the amount of nitrate permitted and
applied and the resulting concentrations in surf@aters and groundwaters.

S |CPDR Document IC 027: Memorandum of Understantietyveen the ICPBS and the ICPDR, 2001
(wWww.icpdr.org).

®|CPDR Document IC 089: The Danube Basin — Riverthié Heart of Europe (Danube Declaration), 2004
(Www.icpdr.org).
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Implementation of Best Agricultural Practice (BAP)

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

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

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

Implementation list of possible measures to control diffuse pollution

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

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

Basic considerations on the introduction of phosphate-free detergents

The ICPDR has initiated a process to support thedaction of P-free detergents in the Danube
countries. This measure is part of fhAleosphate Ban Scenario-Nutrient{see Map 26 and below).
At the moment, phosphates are completely replaesddundry detergents in DE, AT and CZ. The
introduction of P-free detergents is consideredbdoa fast and efficient measure to reduce nutrient
emissions into surface waters. For the large nurabeettlements of <10,000 PE, the EU UWWTD
does not legally require P removal. A reductiorpbbsphate in detergents could have a significant
influence on decreasing nutrient loads in the Danphrticularly in the short term before all coiegr
have built a complete network of sewers and wadtwaeatment. Dishwashing detergents are an
important and increasing source of that pollutantil Danube countries. Efforts to regulate this
source are also likely to be needed.

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

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

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

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

surface waters via pathways outlined in Figuret@&jter 2). In addition, the retention of nutrieimts

rivers (divided in main rivers and tributariescaculated.

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

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

been calculated and are presented.

TheReference Situation-Nutrients 2000-2008RefSit-Nut) describes (as a starting point) tlasust-

quo regarding nutrient emissions in the DRB (see M8). The Reference Situation-Nutrients is

based on average nutrient emissions (N and Phéoyears 2000-2005 and includes the situation for

these years described by analysing urban wasteveseelopment and other point sources of

nutrients.

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

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

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

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

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

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

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

Reference Situation).

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

baseline scenario for nutrient reduction.

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

and in short the assumptions are as follows:

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

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

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

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

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

analysis.

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

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

The first scenari@aseline Scenario — Agriculture 2018ombines the best estimates of the countries

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

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

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

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

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

implemented measures are identical to the firstage.

These two scenarios use different sets of estinfateelevant input parameters, especially N swgplu

In summary:

8 Behrendt et al. (2007): The Model System MONERIGO({) — User Manual; Leibniz Institute for Freshevat
Ecology and Inland Fisheries in the Forschungsvedt®erlin e.V., Miggelseedamm 310, D-12587 Berlin,
Germany.
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= Baseline Scenario - Agriculture 2015 (BS-Agri-Nut):
This reflects a moderate development of agriculamd builds upon agreed measures to reduce
nutrient emissions in the DRB. This scenario fosgsdhe future NQdeposition and incorporates
changes in agriculture. The parameter set canlwelfm Table 12.
= Agricultural Scenario-Nutrients 1 2015 (I-Agri-Nut-1):
This assumes that the N surplus of Danube countiiebe the same as for the EU 15 in the year
2000 (i.e. 57 kg/ha/a). Further, it is assumed tioathange in atmospheric deposition will occur.
= Agricultural Scenario-Nutrients 2 2015 (I-Agri-Nut-2):
This assumes that the N balance for the Danubetgesinill be same for CZ, BA, HR, SK, RS,
BG, HU, RO and UA as the upstream countries DE, &kl Sl (see Table 13). Further, it is
assumed that no change in atmospheric deposititbriake place and N surplus in the remaining
countries stays unchanged.
A further scenario evaluation calculated the impaxfta phosphate ban for laundry and dishwasher
detergents:
= Phosphate Ban Scenario-Nutrients (PBan-Nut):
This explores the reduction potential of an intrcichn of reduction of phosphates in laundry
detergents and dishwashers as recommended by theluRen of the 16 ICPDR Ordinary
Meeting, December 2008.
After exploring the reduction potential of the ma&s addressing the various sources of nutrient
inputs, theoverall Baseline Scenario-Nutrients(BS-Nut-2015 combines the agreed most likely
developments in different sectors (urban wastewagriculture and atmospheric deposifiprand
describes the expected nutrient emissions in Z0&s. scenario has been compared to the expected
emissions of nutrients based upon application ®itanagement objectives for the basin-wide scale.

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

DE AT Cz sK &I HR BA RS HU RO BG UA MD
Nitrogen -23,0 -18,0 -12,8 19,5 -20,1 86 142 954 149 36,8 18,0 42,7 18,2
surplus
Projection
Livestock -14 -6 0 0 -10 10 0 10 10 25 0 0 10
Projection
Fertilizer
application -2 4 10 21 0 20 20 20 20 24 30 20 30
Projection

Agricultural

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

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

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

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

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

2005 816 436 474 265 738 341 175 13,3 225 228 15,5 13,4 20,0

(kg/ha/a)
I-Agri- 30,1 30,8 20,4 1153 -22,7 67,5 226,0* 328" 153,0 150,1 267,5* 327,%* 1855
Nut-1)
(-Agri- 09 -05 1054 1832 25 355 122,5 4256" 1737 1283 250,4" 1963" 1385
Nut-2

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

Nitrogen and phosphorous emission in the DRB

Figure 30 and Figure 31 present the changes relaithe reference situation for different scerario
Figure 30 illustrates the results for nitrogercdh be clearly seen that the expected developmént w
lead to a decrease of inputs. However, the intealsdgricultural scenarios (I-Agri-Nut-1 and I-Agri
Nut-2) show that a potentially significant incre@as& pollution would occur for several countries.
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Figure 30: Relative changes in Nitrogen emissions compared to the reference Situation 2005 for the
different scenarios for UNWT and agricultural development. The Baseline Scenario-Nutrients
(BS-Nut-2015) consists of the Baseline scenario for UNWT 2015 (UWWTP_baseline) and the
Baseline Scenario for Agriculture (BS-Nut-2015).

8 1t is clear that the starting figure in the refese situation in 2005 (13.3 kg/ha/a) might siguifity

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

8 The very high increase in the two intensified agltural scenario for BA, BG, RS and UA does maticate

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

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

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

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

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

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

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

Regarding N emissions, Figure 32 illustrates thim&dls for both the Reference Situation-Nutrients
and the overall Baseline Scenario-Nutrients 201 green bar gives an indication of the fulfiiment
of the management objective regarding "Reductiordis€harged nutrient loads in the Black Sea
Basin to such levels, which permit the Black Seasgstems to recover to conditions similar to those
observed in the 1960s".
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Figure 32: Nitrogen emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s.%

Nitrogen emission sources

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

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

manure application; 22% indirectly due to NHy depos coming from agriculture) (see Map 23).

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

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

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

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

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

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

share of most of the other sources will correspaglgliincrease.

Present state Baseline scenario for 2015
686 kt/a 602 kt/a
10% 10%

27% 27%
B WWTP O Urban systems O Manure & fertilizer
O NOx agricultural areas NHy agricultural areas
B Background OO NOx other area NHy other area

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

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

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

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

source of nitrogen will require a broader regicayaproach.

Phosphorus emissions and loads

Regarding P emission, Figure 34 illustrates P Idaddoth the Reference Situation and the Baseline
Scenario 2015. The green bar gives an indicatiomheffulfilment of the management objective
regarding "Reduction of discharged nutrient loadthe Black Sea Basin to such levels, which permit
the Black Sea ecosystems to recover to conditionigas to those observed in the 1960s".
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Figure 34: Phosphorus emissions for the Reference Situation-Nutrients (RefSit-Nut), Baseline Scenario-
Nutrients 2015 (BS-Nut 2015) and the situation in the 1960s.%

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

Present state Baseline scenario for 2015

62 kt/a 46 kt/a
4% 5%

19%
28% 26% 29%
9%

40% 13% 27%

B WWTP O Urban systems O Agricultural land-use

B Background O Other sources

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

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

Nitrogen pollution

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

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

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

Phosphorus pollution

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

For the Reference Situation-Nutrients P emissions to surface waters are 62 kt/a, whetiea
calculatedBaseline Scenario-Nutrients 20150 achieve the management objective 2015 will&& 4
kt/a, which is a reduction of 25 % (15,5 kt/a). Hawer, the total Phosphorus load into the receiving
Black Sea (taking into account retention processesirently 29 kt/a, and according to the BS 23,5
kt/year, which is still 15% higher than the load$he 1960s.

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

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

A ban of P containing laundry and dishwasher deteiyPhosphate Ban Scenario-Nutrienfsas
already recommended by the™@rdinary Meeting of the ICPDR, in December 2008uldl further
reduce the P emissions by aproximately 2 kt/a teval only 5% above the values of 1960s. This
measure appears necessary to bring the DRB closeathing the management objectives as well as
the WFD environmental objectives.

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

and Phosphorus..

7.1.3. Hazardous substances pollution

7.1.3.1. Vision and management objectives

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

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

by 2015:

EU Member States, Accession Countrieand Non EU MS

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

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

= Explore the possibility to set up quantitative retittn objectives for pesticide emission in the
Danube River Basin District.
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In addition, for EU Member States
= Implementation of the Integrated Pollution PrevemtControl Directive (96/61/EC), which also
relates to the Dangerous Substances Dire@tvé64/EEC

7.1.3.2. JPM approach towards the 2015 management objectives

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

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

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

7.1.3.3. Summary of measures of basin-wide importance

Implementation of measures regarding urban wastewater treatment

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

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

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

Implementation of measures regarding the industrial sector

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

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

Other relevant measures for substances being edle&s the environment include chemical
management measures. These are mostly based oegHldtions such as REACH (EU regulation on
Registration, Evaluation, Authorization and Resimic of Chemicals) or the Pesticides Directive and
involve e.g. bans/substitution of certain substarmemeasures which ensure the safe application of
products (e.g. pesticides) - often referred to @st Environmental Practices (BEP).

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

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

Implementation of measures regarding accidental pollution

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

The Accident Emergency Warning System (AEWS) in the DRB

The need for an Accident Emergency Warning Sys®BWNS) in the DRB is recognized in Articl

16 of the DRPC. Established in the early 1990s AB®/S is an integral part of the activities of the
ICPDR and all Danube countries are involved (not Me®ntenegro). The AEWS is activated
whenever a risk of transboundary water pollutiotistsx or threshold danger levels of hazardpus
substances are exceeded. The System sends outatiieal warning messages to countries
downstream. This helps national authorities puirenmental protection and public safety measures
into action. Principal International Alert Centrd@®ACSs) in each country form the central points|of
basin-wide cooperation in early warning. The ICP3Rcretariat maintains the central GMS
communication system, which is integrated withia IEPDR information system (Danubis).

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

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

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

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

Therefore, it is an important additional objectnfethe JPM tamprove knowledgeon sources and
relevant input pathways of the various hazardousstamces. To this extent, the inventory of
emissions, discharges and losses required undeEWhBaughter Directive on Priority Substances,
adopted by the Environment Council in October 2G0®uld be used. The Danube countries should
perform this inventory in a comparable and cooridavay. The ICPDR and its expert groups should
ensure coordination and reporting.
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7.1.4. Hydromorphological alterations34

The pressure analysis and water status assessimant that surface waters of the DRBD are
impacted by hydromorphological alterations to ansigant degree. In fact a majority of surface
waters fail the WFD objectives because of alteretjavhich signals the need for measures to achieve
the management objectives and WFD environmentagctibes. Interruption of river and habitat
continuity, disconnection of adjacent wetland/flptadns, hydrological alterations and future
infrastructure may impact water status and areetbez addressed as part of the JPM.

On the European level, measures related to theoiweprent of hydromorphological alterations are
exclusively foreseen and required by the EU WFD rsotdby any other, specific European Directive.
Therefore the respective DRBD management objectmee® an important role in guiding the joint
improvement of ecological water status. The obyestiare the same for EU MS and Non EU MS.

Measures reported by the Danube countries to ees$tpdromorphological alterations - in the case
that good ecological status/good ecological poteniginot achieved or measures are needed to
achievegood ecological status/good ecological potentidhave been screened for their estimated
effect on the basin-wide scale. Priorities for iempentation on the basin-wide scale and the expected
status improvement between 2009 and 2015 are sugaddor each hydromorphological component.

7.1.4.1. Interruption of river and habitat continuity

7.1.4.1.1. Vision and management objectives - interruption of river and habitat continuity

The ICPDR'’s basin-wide vision for hydromorphologitalterations is the balanced management of
past, ongoing and future structural changes of thieerine environment, that the aquatic ecosystem
in the entire DRB functions in a holistic way and irepresented with all native species.
This means in particular, that anthropogenic barrie and habitat deficits do not hinder fish
migration and spawning anymore sturgeon species and specified other migratorgaps are able
to access the Danube River and relevant tributari8surgeon species and specified other migratory
species are represented with self-sustaining pogpioles in the DRBD according to their historical
distribution.

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen
by 2015:

EU Member States, Accession Countrand non EU MS

= Construction of fish migration aids and other measuo achieve/improve river continuity in the

Danube River and in respective tributaries to emsaproducing and self-sustaining of sturgeon

species and specified other migratory species.

- Specification of number and location of fish migwat aids and other measures to
achieve /improve river continuity, which are inteddto be implemented by 2015 by each
country.

= Restoration, conservation and improvements of htband their continuity for sturgeon species
and specified other migratory species in the DarRilger and the respective tributaries.

- Specification of location, extent and measure tyg@ch are intended to be implemented by
2015 by each countty

= Performance of a feasibility study regarding thesgpaility for sturgeon and other important
species to migrate upstream and downstream thrihgglron Gate | & Il dams including habitat
surveys. If the results of this feasibility studyllee positive the respective measures should be
integrated into the DRBM Plan and Joint Programfrid@asures for implementation.

8 The analysis for hydromorphological alterationts ¢amponents) is based on data from all Danubeci®s
except Moldova. Existing uncertainties can occue do existing inconsistencies in the overall Dan@Gi&
dataset. Those inconsistencies will be correcteetuned during the second half of 2009 to be etersi and
correct in the final DRBM Plan.

8 This specification will be determined as soon asittiormation on non-passable obstacles for figtvailable.
This is done as part of this DRBM Plan.
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7.1.4.1.2. JPM approach towards the management objectives - interruption of river and habitat continuity

The DRB rivers with catchment areas >4000 km? argel to medium sized and include crucial living
and spawning habitats, vital to the life cyclesfigh species. These rivers can be classified as
ecologically very sensitive as they are the keygsandstarting pointsof fish migration for long and
medium distance migratory fish species. The DarRkiler, for example, is not only a key migration
route itself, it is also of special importance those species migrating from the Black Sea and
connects all tributaries in the Basin for migration

The overall goal of river and habitat continuumteoestion is free migration routes for the DRBD
rivers with catchment areas >4000 %mas this will be crucial for achieving and maintag good
ecological status/potentidbr the future. However, due to the results of dbgective setting already
undertaken at the national level (related to thegliegtion of WFD Article 4(5)), some restoration
measures will not be implemented (see Figure 3M\ayal 28).

In general, all fish species of the DRB are mignatdiowever, the importance of migration for the
viability of fish populations varies considerablyang them. Differences exist in terms of migration
distances, direction (upstream, downstream, Igtesahsons and the life stage for which migration
takes place. DRB migration requirements are mdevaat inlowland riversthan in headwater fish
communities. (The definition dieadwaterandlowland rivers and their relation to thdithral and
potamal sections, as well as the different fish regiongieérs, are illustrated in Figure 37.) Long
distance migrators, such as the Beluga sturgelosq husd, formerly migrated from the Black Sea
up to (what is termed) thearbel regionof the DRB. Other fish species such as N&®(drostoma
nasu$ and Barbel Barbus barbus migrate over medium distances of more than 100nkihin the
Barbel andGrayling regionsof the DRB (see Figure 36). In contrast, headwiigérspecies migrate
over short distances because their living and spegimabitats are closer to each other.

A technical report on the ecological prioritisatiapproach (Annex 17) includes a list of the lond an
medium distance migratory species that are reptegerith the highest numbers in the Danube River
and adjacent lowland rivers, and which are theeefof key importance regarding continuity
restoration.

Fish zones and biocoenotic regions
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Figure 36: Definition of fish zones and rhithtral (headwater) and potamal (lowland river) sections.
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Ecological Prioritisation Approach for continuity restoration in the DRB
The focus for measures in the DRBD is on establispifree migration for long and mediun

distance migratorsof the Danube River and the connected lowland sitbat are addressed at the

Roof levef®. (For a list of the respective fish species in BRB, see Annex 17.) This results in a

decrease in the level of measure priority (on theiwide scale) from the Danube River to

the

DRBD headwaters. In order to enable a sound estimaf where to target measures most effectively

at the basin-wide scale, it is necessary to cautyanecological prioritisation of measures to resto
river and habitat continuityin the DRBD. This is currently in development. Aiegent, the draf
DRBM Plan includes the first findings, which wilelfurther elaborated during the second hal

2009 in coordination with the Danube countries. Tihal findings will form part of the Final DRBM

Plan at the end of the year.

The approach provides indications on the step-vaisd efficient implementation of restorati
measures at the basin-wide scale. It provides Liggfirmation on the estimated effects of natio

re
t
of

DN
nal

measures in relation to their ecological effectesnat the basin-wide scale and serves as a swpplort
tool for implementation of future measures. Therefdt also supports feedback from international to

national level and vice versa. The approach allinesliustration of key migration routes for longca

medium distance migrators of the DRB (see Map R8jails of the prioritisation approach are part of

the full technical report (see Annex 17).

In general, the approach is based on various ierifeee Annex 17 for details), which are weigh
differently, to perform a prioritisation of meassifer continuity restoration in the DRBD.

The output of the approach is a calculaRrebritisation Index (Pl = migratory habitat x (1 + firgt

obstacles upstream + distance from mouth + recdeddtabitat + protected site). This allows

estimation of where measures would be most effecfrom the ecological point of view for

ted

an

implementation on the basin-wide scale. A PI valtid8 indicates a high priority, whereas a PI df O

indicates the lowest priority for a measure (Mg 29. Based on the results, the approach allow:
illustration of potential key migration routes flong and medium distance migrators in the DRB

Map 29. The achievement of free fish migration for tllentified key migration routes by 2015

5 an
see

(considering the existing migration barriers in tB&®BD and reported measures for continuity
restoration to be taken by 2015) will contributebtath the implementation of the DRB managenmnient
objectives for river and habitat continuity and iaelement of the WFD environmental objectives and

their maintenance in the future.

% However, due to the results of objective settintna national level, related to the applicatioW\ffD Article
4(5), some restoration measures will not be imptasea (see Figure 37 and Map 28).
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The Danube River and the restoration of river and habitat continuity
The status of migratory fish, such as sturgeonléded as a species of basin-wide importance in the
framework of the ICPDR), is a strong indicator loé £cological condition of the entire DRB.
The Danube River itself is a key migration routel @onnects all tributaries for migratiofibe Iron
Gate Dams | & Il, in part theGabcikovo Dam, and thechains of hydropower plants in AT and
DE represent significant migration barriers for fidMigratory fish, such as sturgeon and medium
distance migrators, are particularly affected, gaimable to move up or downstream between their
spawning grounds and areas used at other timdminlife cycle. Further information regarding the
effects of the dams on fish migration can be fomnchapter 2.1.4. (JDS 2 info box).
In particular, the impact of the Iron Gate Damsidl &l has resulted in sharp declines in most Danjube
sturgeon species (now endangered), with signifioagibnal economic impacts on the productivity| of
fisheries.
As a result, the ICPDR has developed a step-byapgpoach (see Annex 18) to jointly ensure fthe
achievement of the management objectives relatéloketoestoration of river and habitat continuity|in
the DRB. As part of the DRBM Plan and JPM, thetfatep foresees the performance ééasibility
study to re-open the Iron Gate Dams for free fish ngration, with a focus on sturgeon species. The
technical and ecological problems to be investjaied overcome are complex. If the results of this
feasibility study are positive, the measures shdgdntegrated into the JPM. However, at presgent,
joint investigations are still ongoing regardinge tfunding of the feasibility study. Due to the
respective timeframe, results of the feasibilitydst can only be expected during the second and/or
third WFD cycles.

The feasibility study’s key objectives are to:

 Identify the management and restoration measurgsresl to ensure availability of suitable
habitats for migratory fish, especially sturgealong the main Danube River from the Black
Sea to upstream of the Iron Gates Dams.

« Develop innovative means of adapting the Irone@ams | and Il so that the sections and habijats
of the river above and below the dams are ecddtlgitreconnected’ in a way that meets the needs
of migrating aquatic species.

» Undertake all necessary pre-implementation stusliethat the solutions identified are fully
developed and justified from environmental, ecomgsocial and cultural perspectives.

« Demonstrate how such solutions could be develapedmplemented for large dams elsewhere
the DRB.

Assuming positive results from the feasibility stuthe next steps for the ICPDR approach include

the implementation of measures for the Iron Gaten®and a similar feasibility study regarding

Gabcikovo Dam. Once the decision is made to astisgeon species in bypassing the Gabcikovo

Dam, respective actions need to be discussed arsideved in the upper DRB.

in

7.1.4.1.3. Summary of measures of basin-wide importance - interruption of river and habitat continuity
Overview of measures to restore river continuity in the DRBD

The Danube countries have reported on the meathuaesvill be undertaken by 2015 to ensure fish
migration (where still needed) e.g. constructioffigti migration aids. Figure 37 and Map 28 illustra
that, as of 2009, 912 interruptions of river andbited continuity are located in the DRBD (49 of
which are located in the Danube River). By 2013 fi§h migration aids will be constructed in the
DRBD (19 in the Danube River). The figure is linditto 219 as 136 water bodies are subject to an
exemption according to WFD Article 4(4) and 2 to WHRtrticle 4(5). This indicates that most
restoration measures will not be undertaken unélgecond and third WFD cycle (Article 4(4)) and
that some migration barriers will not be restored al due to technical infeasibility and
disproportionate costs (Article 4(5)). Consequer®§3 interruptions of river continuity will remain
impassable for fish migration by 2015 agdod ecological statumay not be ensured. To date, the
status regarding 156 interruptions has yet to bdfigdd by the respective Danube countries and no
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measures have yet been indicated. This means tipmesent no measures are foreseen and neither
WFD Article 4(4) nor 4(5) can be applied.

® Danube River DRED tributaries All DRBD rivers
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River continuity Fish migration River continuity Exemptions WFD Exemptions WFD Nomeasures yet Nomeasures yet
interruptions 2009 aids to be interruptions by Art. 4l4) Art. 4(35) (less indicated indicated in Non-
constructed by 2015 (implemented stringent env. EU countries
2015 2021/2027) objectives)

Figure 37: Interruption of river continuity in the DRBD as of 2015 (including the number of exemptions
according to WFD Article 4(4) & 4(5)).

Table 14 shows the information provided in Figuref@ each Danube country.

Table 14: Overview for each Danube country on the number of river continuity interruptions 2009 &
2015, restoration measures (e.g. fish migration aids) and exemptions according to WFD
Articles 4(4) and 4(5).
River Fish migration River No
continuity aids to be continuity Exemptions | Exemptions | measures
interruptions constructed interruptions | WFD Art 4(4) | WFD Art 4(5) yet
(2009) by 2015 (2015) indicated
DE 272 90 182 163 - 19
AT 274 84 190 190 - -
Ccz 68 2 66 66 - -
SK 100 12 88 85 - 3
HU 18 9 9 9 - -
Sl 12 12 - - - -
HR 2 2 - - - -
BA 5 - 5 - - 5
RS 17 1 16 - - 16
RO 144 7 137 23 1 113
BG No data uploaded
MD No data uploaded
UA - - - - - -
Total 912 219 693 536 1 156
Danube 49 19 30 9 - 21

Table 15indicates the estimated river km to be restore@®@i5 for the Danube River. Further, it

outlines the respective number of water bodieswuliaprovide free migration routes.
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Table 15: Number and percentage of river water bodies restored by 2015 through fish migration aids
(referencing to total water body number).
Total number of water Water bodies affected by | Water bodies restored for
bodies continuity interruptions continuity by 2015
DRBD 728 289 (40%) 82 (11%)
Danube River 61 23 (38%) 9 (15%)

Estimated effect of national measures on the basin-wide scale

Water bodies with migration barriers that shoulddstored by 2015 (and that are not subject to WFD
Article 4(4) or 4(5)) are indicated in Figure 37ddmighlighted in Map 28. Based on the approach of
ecological prioritisation of measuree restore river and habitat continuity in the DRBMap 29
illustrates where priority measures could be immetad to achieve the estimated highest
effectiveness of measures on the basin-wide scal®#D environmental objectives.

For river and habitat continuity interruption, the WFD environmental objectives on the basin-
wide scale will not be achieved in 201But it is likely that these objectives can be achied after
2015 through implementation of all measures indicad to be undertaken by 2015 and beyond
2015 under WFD Article 4(4). For these measures, the ecological prioritisafimm continuity
restoration in the DRBD should be taken into actotfowever, it has to be pointed out that
ecological prioritisation is only one aspect in idégy which measures to implement. Several other
important aspects (e.g. economic and/or adminigéraissues) exist alongside ecological
prioritisation, which will also be taken into acetuwvhen deciding where priority measures will be
implemented by 2105 and beydhd

7.1.4.2. Disconnection of adjacent floodplains / wetlands

7.1.4.2.1. Vision and management objectives - disconnection of adjacent floodplains / wetlands

The ICPDR’s basin-wide vision for is that floodpleé/wetlands in the entire DRBD are re
connected and restored. The integrated functiontbése riverine systems ensure the development
of self-sustaining aquatic populations, flood pratiton and reduction of pollution in the DRBD.

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

by 2015:

EU Member States, Accession Countrieand non EU MS

= Protection, conservation and restoration of wets#itmbdplains to ensure biodiversity, the good
status in the connected river by 2015, flood prtisecand pollution reduction.

= To determine the implementation steps for restonasind reconnection of lost floodplains and
wetlands along the Danube River and its tributaagsriority ranking needs to be developed and
introduced taking flood retention, nutrient redaatiand wetland/floodplain re-connection into
account (the identified 17 sites identified alonige tDanube River and tributaries of
approximately 330.000 ha should be consia%ed

= Implementation of therfo net-loss principre88

8 This part of the chapter will be further elabodatkiring the second half of 2009 when the finaflifigs of the
prioritisation approach will be available. It wile fully reflected in the Final DRBM Plan).

8" The 330.000 ha restoration potential refers tdifigs of the WWF-Danube Pollution Reduction Program
report: Evaluation of Wetland and Floodplain Aréaghe DRB (1999). The 330.000 ha restoration piEén
serve as a general orientation but have not bdesn teato account in the DRBM Plan to compare thetual
reconnection area of wetlands/floodplains neither conclude on the achievement/failing of the WFD
environmental objective.

8 No net loss principle = conservation of floodptiand wetlands whenever possible — if surface avéas
wetlands are converted to other uses, the totdbmgtresource base has to be offset through réistorand
creation of other wetlands.
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7.1.4.2.2. JPM approach towards the management objectives - disconnection of adjacent floodplains /
wetlands

Floodplains/wetlands play an important part of ¢élselogical integrity of riverine ecosystems and are
of significant importance when it comes to ensuécbievinggood ecological statusf adjacent
water bodies (see chapter 2.1.4. for details). B% &f the former wetlands in the DRBD are
considered to be disconnect@dnajor restoration efforts and measures are neiededler to achieve
reconnection of floodplains/wetlands in the enf@BD (although some restoration projects have
already been undertaken by the Danube countriecant years).

The approach chosen for the JPM to protect, coasamd restore wetlands is a pragmatic one, taking
into account a background of 80% wetland loss. DaBube countries have provided information on:

= national floodplains/wetlands >500 ha with a patnb be reconnected to the adjacent river;

» respective reconnection measures to be undertak2@1b or beyond regarding WFD Art.4(4).
The analysis shows the area of floodplains/wetldndse reconnected by 2015 for both the Danube
River and its tributaries. The inter-linkage witational RBM Plans is vital for wetland reconnection
as significant areas are expected to be reconnaxtéders with catchment areas <4000 kand with
surface areas <500 ha having nevertheless posiffieets on the water status of larger rivers.

The approach will be further developed during tbeosid RBM cycle as improvements in knowledge
are expected. Current activities on the produatibfiood risk maps will e.g. significantly contritei

to the compilation of an inventory of connected digtonnected floodplains/wetlands and therefore
increase the knowledge on reconnection potential.

7.1.4.2.3. Summary of measures of basin-wide importance - disconnection of adjacent floodplains /

wetlands

Figure 38 and Map 6 illustrates that from the 5IB,ha of wetland areas identified in 2009 with
potential for reconnection, 60,450 hectares areebga to be reconnected to DRBD rivers by 2015 (9
wetlands representing 11% of identified potentiAl). area of 44,978 ha will be reconnected to the
Danube River itself (5 wetlands representing 7586xording to the application of Article 4(4), two
wetlands will be reconnected after 2015, withingkeond and third RBM cycles.

® Danube River DRED tributaries All DRBD rivers
578115
542728
476403 6932
44078 G5 40733
87 15472
520 I —r o 1—0—0 e — ‘_i —
Total size floodpains/wetlands Exemption WFD 4(4) Exemption WEFD 4(5) No measures yet No measures yet
floodpains/wetlands ~ reconnected by 2015 (reconnection by (less stringent env. ndicated indicated in Non-EU
inha 2021/2027) objectives) countries

Figure 38: Restored lateral connectivity by total area (ha) by 2015 (areas >500 ha).
Table 16 shows the information provided in FiguBef@ each Danube country.

% Danube Basin Analysis 2004: Danube Pollution Rédnd®rogramme report: Evaluation of Wetland and
Floodplain Areas in the DRB (1999).
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Table 16: Overview of wetland/floodplain area to be reconnected by 2105 and/or for which water regime

improvements will be made by 2015, as well as WFD exemptions® (per country).

Wetlands/floodplains | Wetlands/floodplains to . . No
with reconnection be reconnected by 2015 Exemptions | Exemptions | measures
. WFD Art 4(4) | WFD Art 4(5) yet
potential by 2015 (ha) (ha) indicated
DE 5964 5964 -
AT 9554 9,554 -
cz - - -
SK 3750 - 3,750
HU 13,000 13,000 -
Sl - - -
HR - - -
BA - - -
RS 31,932 31,932 -
RO 473,182 - 473,182
BG - - -
MD - - - -
UA 40,733 - - 40,733
Total 578,115 60,450 476,932 40,733

Estimated effect of national measures on the basin-wide scale
Based on the JPM results, the measures of basm-imgpportance for reconnection of wetlands/
floodplains (whereggood ecological status/ecological potenighot achieved or measures are needed
to maintaingood ecological status/ecological potenfiate now identified. Their implementation will
be crucial to achieve the WFD environmental objasgtiby 2015 and partly beyond (2021/2027) in
the DRBBD. It is difficult at this stage to indicathat the exact effect of such measures would be at
the basin-wide scale. The installation and appbcabf appropriate control mechanisms at the
national level regarding measure implementatioh lvdlimportant in order to achieve this basin-wide
aim™. A respective feedback mechanism between thenatamd international level and vice versa
will enable the further estimation of the basin-aviffect of the implemented national measures.

7.1.4.3. Hydrological alterations

7.1.4.3.1. Vision and management objectives - hydrological alterations

The ICPDR’s basin-wide vision for hydrological akiations is that they are managed in such

way, that the aquatic ecosystem is not influencedts natural development and distribution.

a

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

by 2015:

EU Member States, Accession Countries and non EU MS
o] Performance of a respective analysis as an addetwltime Danube Basin Analysis 2004 to be
part of the Danube River Basin Management Plan.dgament objectives will be defined as
soon as the analysis is finalised.

0 Empty fields in the table indicate either missinfprmation or no relevance for the respective ¢ourhe
differentiation will be specified during the secdmalf of 2009. This will be part of the Final DRBRlan.
%1 Exact control mechanisms need to be further déforenational level (e.g. ordinances). See theei®e

national RBM Plans and Programmes of Measuresxsbdinks in Annex 1).
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7.1.4.3.2. JPM approach towards the management objective - hydrological alterations

As shown by the pressure analysis and status assesdydrological alterations impact the status of
water bodies (see chapter 3 and chapter 4). Impoents, water abstraction and hydropeaking are
key pressures that require measures on the badmseale.

The initial management objective, as shown abonmly, included the execution of a pressure analysis
and stated that the definition of management objestwould be undertaken as soon as the analysis
has been finalised. Based upon the now completedysig, the management objective can be
supplemented. It is foreseen that the path towé#rdsvision for hydrological alterations will be
achieved through the implementation of the folloginanagement objectives by 2015:

EU MS, Accession countries and Non EU MS:

Impoundments Most of the impounded water bodies are designiatdm heavily modified and the
good ecological potential (GEP) has to be achiedmk to this fact thenanagement objective
foresees additional measures on the national kevé@hprove the hydromorphological situation in
order to achieve and ensure the GEP.

Water abstractionsThe management objectivéoresees thelischarge of a minimum ecological
flow, ensuring that the biological quality elements aregood ecological status respectively good
ecological potential.

Hydropeaking Most of the water bodies affected by hydropeaking designated to be heavily
modified and the good ecological potential (GEP3 t@abe achieved. Therefore, theanagement
objectiveforesees measures on the national level to imptlogesituation to achieve and ensure the
GEP. Hydropeaking and its effect on water status isery complex issue. Therefore, further
respective investigations and scientific studiesrereded.

7.1.4.3.3. Summary of measures of basin-wide importance - hydrological alterations

Figure 39 illustrates that, as of 2009, 531 sigaifit hydrological alterations are located in the
DRBD.” 167 of them are significant water abstraction (Btbe Danube River: 1 of them at the
Gabcikovo Dam and 2 in the Hungarian reach). 188ifstant reaches displaying an insufficient
minimum flow and 283 sites of significant impaagarding hydropeaking were analysed.

Overall, it is foreseen that 98 measures to impliaygacts on water bodies caused by hydrological
alterations will take place by 2015. 58 measurelf address water abstractions, 34 insufficient
minimum flows and 6 the buffering of hydropeaki2@6 measures are subject to WFD Article 4(4)
and will therefore be implemented after 2015. 8 ewatbstractions will not be addressed with
measures as WFD Article 4(5) is applied.

Besides the 19 existing impoundments, for the DarRibver itself, water abstraction with insufficient
residual water is only relevant for the Gabcikoyalfopower dam. Hydropeaking is not a significant
pressure in the Danube River and occurs in a lrdferay over short river stretches downstream of
tributary confluences (Enns, AT) or downstreamanfié dams (Gabcikovo and Iron Gate).

m Danube River DRBD tributaries All DRBD rivers
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Hydrological Hydrological Hydrological Exemption Exemption Nomeasuresyet No measures yet
alterations 2009 alterations alterations 2015 WED 4(4) WED 4(5) (less indicated indicated in
improvement by (improvement  stringent env. Non-EU
2015 by 2021/2027) objectives) countries

Figure 39: Measures for hydrological alterations by 2015 and exemptions according to WFD Articles 4(4)
and 4(5) for the remaining alterations.

2 A map onHydrological Alterations 2015 (expected improverspwill still be elaborated and will be part of
the final DRBM Plan.
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Table 17 shows the information provided in Figueef@ each Danube country.

Table 17: Overview for each Danube country on the number of hydrological alterations 2009 & 2015 and
exemptions according to WFD Articles 4(4) and 4(5).8

T Total no. of
otal no. of | hvd E " E " Measure
hydro alterations mprovement ydro xemptions xemptions | © yet
by 2015 alterations by | WFD Art 4(4) | WFD Art4(5) | . .
(2009) 2015 indicated
DE - - - -
AT 255 54 201 201 - -
CZ 6 - 6 - - 6
SK 35 8 27 - - 27
HU 27 18 9 9 - -
Sl 13 13 - -
HR 4 4 - -
BA - - - - - -
RS 20 - 20 - - 20
RO 171 1 170 26 8 136
BG - - - - - -
MD - - - -
UA - - - - - -
Total 531 98 433 236 8 189
Danube 60 2 58 13 45
Imp.%4 416 68 348 179 4 165
Abstr.% 167 56 111 96 15
HyPe?" 283 74 209 203 6

Estimated effect of national measures on the basin-wide scale

Based on the results of the JPM, the measures sih-bade importance for restoration of
hydrological alterations are now identified. Thiplementation will be crucial in order to achieve
the WFD environmental objectives by 2015 and pabiyond (2021/2027) in the DRBD. It is
difficult at this stage to indicate what the exaffect of such measures would be at the basin-wide
scale. The installation and application of appraericontrol mechanisms at the national [Evel
regarding measure implementation will be importemtachieve this basin-wide aim. A respective
feedback mechanism between the national and iritenad level and vice versa will enable the
further estimation of the basin-wide effect of ieyplented national measures.

7.1.4.4. Future infrastructure projects

7.1.4.4.1. Vision and management objective - future infrastructure projects

The ICPDR'’s basin-wide vision fofuture infrastructure projects is that they are cdncted in a
transparent way using best environmental practicesd best available techniques in the entire
DRBD — impacts on or deterioration of the good statand negative transboundary effects are fully
prevented, mitigated or compensated

As steps towards the vision, the implementatiotheffollowing management objectives is foreseen
by 2015:

% Empty fields in the table indicate either missinfprmation oo relevancdor the respective country. The
differentiation will be specified during the secdmalf of 2009. This will be part of the Final DRBRlan.

% Multiple impacts can be bound to one hydro alteratExplanation of abbreviations: Imp = impoundisen
Absr = water abstractions, HyPe = hydropeaking.

% Exact control mechanisms need to be defined fudhehe national level (e.g. ordinances). See¢bpective
national RBM Plans and Programmes of Measuresxsbdinks in Annex 1).

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



EU Member States, Accession Countrieand non EU MS

o] Conduction of Environmental Impact Assessmentsaral/Strategic Environment Assessment
in conjunction with the EU Water Framework requigsnts of Article 4(7) during the planning
phase of the respective future infrastructure ptdfeneeded.

o] Fulfilment of the conditions set out in WFD Article in particular the provisions for new
modifications specified in Article 4, Paragraph 7.

o] Recommendations for stakeholders for the implentiemtaof best environmental practices and
best available techniques.

7.1.4.4.2. JPM approach towards the management objectives — future infrastructure projects

As analysed in chapter 3, many future DRBD infiasire projects (navigation, hydropower, flood
protection) may have negative impacts on wateusthy 2015 and need to be addressed accordingly.
The DRBD management objectives include precautionagasures (BEP and BAT) that should be
implemented to reduce and/or prevent impactgand ecological status/ecological potential

7.1.4.4.3. Summary of measures of basin-wide importance - future infrastructure projects

In order to prevent and reduce basin-wide and lbm@unsdary effects from future infrastructure
projects in the DRBD, the development and applicatof BAT and BEP is crucial. For new
infrastructure projects, it is of particular impamte that environmental requirements are considered
as an integral part of the planning and impleméntgtrocess right from the beginning of the process
In the framework of the ICPDR, it is intended toelep respective processes/guidance in this regard.
Such a process is already taking place in the a#igig sector to reduce and prevent effects from new
projects, but also current maintenance works —tkeeJoint Statement described in detail below.
Similar approaches could be performed for othetosscin the framework of the ICPDR (e.g.
BEP/BAT for hydropower generation).

For 37 FIPs, SEAs have been performed during tenphg process. Further, EIAs have already been
performed for 28 FIPs, and are planned for anolfiefIPs, whereas no EIAs were performed for 10
projects (see details in Annex 7). 91 FIPs will dha@vnegative transboundary effect on other water
bodies and 81 FIPs are even expected to provokgialettion of water status. Exemptions according
to WFD Article 4(7) for planned FIPs are summarise@hapter 5 and illustrated in Map 17.

Joint Statement on the guiding principles for the development of inland navigation and environmental

protection in the DRB.
Inland navigation can contribute to making transpoore environmentally sustainable, particularly
where it can act as a substitute for road transfiorn, however, also have significant influeoce
river ecosystems, jeopardizing the goals of the WFD

Recognising this potential conflict, the ICPDR iatiéd in cooperation with the Danube Navigation
Commissiomand the International Commission for the Protectbihe Sava River Basin, an intenge,
cross-sectoral discussion process, which led tdant Statement on Guiding Principles for the
Development of Inland Navigation and Environmeftaitection in the Danube River Basin”.

In October 2007, the Joint Statement was concluded subsequently agreed by the thfee
Commissions involved.
The Joint Statement summarises principles and riecittor environmentally sustainable inland
navigation on the Danube and its tributaries, idiclg the maintenance of existing waterways and|the
development of future waterway infrastructure. Tbat Statement is a guiding document for:
- the development of the Programme of Measuresestqd by the EU WFD;

- the maintenance of current inland navigation;

- the planning and investments in future infradices and environmental protection projects.
Overall the Joint Statement and its practical impatation will ensure the integration of econorhic
development and environmental standards duringptaening/implementation of new navigation
infrastructure projects. It provides the basisgotential win-win situations for the navigation s®c
and the environment.
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7.2. Surface waters: lakes, transitional waters and coastal waters?%

Measures that are currently foreseen regardingigmeficant hydromorphological alterations in Lake
Razim (RO) are an investigation to assess the erfegoressures and also identify the measures that
can be taken to achieve improvement and ensuid/Ei2 environmental objective is met.

Regarding two coastal water bodies in RO affectedipnificant pressures, measures will be pursued
according to the philosophy of the Joint Statenm@mtGuiding Principles for the Development of
Inland Navigation and Environment in the DRB, whéims for integrated solutions.

7.3. Groundwater

This chapter summarises the measures that areqaldon the 11 GWBs of basin-wide importance.
An indicative overview of the measures is showmafle 9 (see chapter 2.3). Detailed information on
the relevant measures for each GWB is given in Arirte

7.3.1. Groundwater quality
7.3.1.1. Vision and management objectives

The ICPDR’s basin-wide vision is that the emission$ polluting substances do not cause any
deterioration of groundwater quality in the DanubRiver Basin District. Where groundwater is
already polluted, restoration to good quality wile the ambition.

The way towards the vision will be achieved througie implementation of the following

management objectives by 2015:

EU Member States, Accession Countries and non EU MS

= Elimination/reduction of the amount of hazardoushstances and nitrates entering the
groundwater bodies in the DRBD to prevent detetionaof groundwater quality and to prevent
any significant and sustained upward trends irctimeentrations of pollutants in groundwater.

= Implementation of the management objectives desdrifor organic and nutrient pollution of
surface waters (see above).

= Increase of the wastewater treatment efficiencylavel thereafter.

= Implementation of Best Available Techniques andtBawironmental Practices.

= Reduction of pesticide/biocides emission in the DRB

In addition, for EU Member States:

= Implementation of the principle concerning prevenfiimitation of pollutants inputs to
groundwater according to the EU Groundwater Divec({GWD, 2006/118/EC).

= Implementation of the EU Nitrates Directive (91/6BC).

= Implementation of the Plant Protection Directivel/@4/EEC) and the Biocides Directive
(98/8/EC).

= Implementation of Urban Wastewater Treatment Divec{91/271/EEC).

= Implementation of the Integrated Pollution PrevamtControl Directive (96/61/EC), which also

relates to the Dangerous Substances Directive 262EC.

7.3.1.2. Summary of measures of basin-wide importance - groundwater quality

Taking into account that contamination by nitrates key factor against achieviggod chemical
status of a significant portion of the GWBs of basin-wideportance, and in line with the
management objectives, it is essential to eliminatereduce the amount of nitrates entering
groundwater bodies in the DRBD. Prevention of detation of groundwater quality and any
significant and sustained upward trend in concéptra of nitrates in groundwater has to be achieved
primarily through the implementation of the EU Idits Directive and also the EU UWWTD.

To eliminate the presence of hazardous substangg®undwater aquifers, additional measures need
to be taken as required under the following Dinggi

% Further details on coastal water are part of #spective national reports.
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a. Drinking Water Directive (80/778/EEC) as amendedingctive (98/83/EC);

b. Plant Protection Products Directive (91/414/EEC);

c. Habitats Directive (92/43/EEC);

d. Integrated Pollution Prevention Control Directi@{61/EC).
To prevent pollution of GWBs by hazardous substaricem point source discharges liable to cause
pollution, the following measures are needed: &céfe regulatory framework ensuring prohibition
of direct discharge of pollutants into groundwatée setting of all necessary measures required to
prevent significant losses of pollutants from techhinstallations; the prevention and/or reductién
the impact of accidental pollution incidents.
More detailed information on scenarios and spedifitions to be taken to reduce or eliminate the
presence of polluting substances in surface watdrels, which has a clear effect on the status of
groundwaters, is given in other sections in chapter Joint Programme of Measures.
It can be concluded that in agreement with the IRRDbasin-wide vision, emissions of nitrates and
relevant hazardous substances need to be sufficiemttrolled so not to cause any deterioration of
groundwater quality in the DRBD. Where groundwésealready polluted, restoration to good quality
by a thorough implementation of the respective Egidlation is essential.

7.3.2. Groundwater quantity

7.3.2.1. Vision and management objectives

The ICPDR'’s basin-wide vision is that the water useappropriately balanced and does not exceed
the available groundwater resource in the DanubevRi Basin District, considering future impacts
of climate change.

The way towards the vision will be achieved throutte implementation of the following

management objectives by 2015:

EU Member States, Accession Countries and non EU MS

= Over abstraction of GW-bodies within DRBD is avaldey sound groundwater management.

In addition, for EU Member States:

= Implementation of WFD (2000/60/EC) requirementd ti@ available groundwater resource is
not exceeded by the long-term annual average fatiestraction.

7.3.3.2. Summary of measures of basin-wide importance - groundwater quantity

The ICPDR vision for groundwater quantity stiputatihat water use in the DRBD has to be
appropriately balanced taking into account the eptal models for particular GWBs and should not
exceed the available groundwater resource in thBIRDRIn line with this vision, the over-abstraction
of GWBs within the DRBD should be avoided by efieet groundwater and surface water
management. Therefore, appropriate controls reggraibstraction of fresh surface water and
groundwater and impoundment of fresh surface wdieduding a register or registers of water
abstractions) must be put in place as well as #wirements for prior authorisation of such
abstraction and impoundment. In line with the WHD,must be ensured that the available
groundwater resource is not exceeded by the lamg-d#anual average rate of abstraction.

The concept of registers of groundwater abstrastisnwell developed throughout the DRBD. The
Ministry of Environment and Water in Bulgaria maiints a national register of abstraction permits. A
central register of groundwater abstractions basethe National Water Law is updated annually in
Slovakia. In Hungary, a Groundwater Abstracticegister is published yearly and it contains data on
the withdrawals of the operating, monitoring anskrge wells. In Bavaria, water suppliers are ollige
to report annual data to local authorities on oVevater abstraction and specific abstractions from
spring sources. Bavaria and Austria cooperate eratinual preparation of a register of abstractions
from the thermal water of the Lower Bavarian - Uppastrian molasses basin (GWB1). In Romania,
the national administration “Romanian Waters” maim$ the national register of abstraction permits
according to the National Water Law.
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To prevent groundwater quantity deterioration ia tlependent terrestrial ecosystems, solutions for
the rehabilitation of these terrestrial ecosystamge to be explored. These should include restorati
of wetland areas which are in direct contact wighiters.

7.4. Financing the JPM

Although some measures in the DRBM Plan and the diRMable to be achieved without major
investment of financial resources, it is clear thighificant financial resources are needed toiput
place the full range of measures necessary to\akte management objectives.

The WFD implementation is a national responsibifityd as such the financing of measures is the
responsibility of each national government (or até& owners and operators of facilities which
influence water quality).

A number of EU-supported funding programmes ardlabla for some of the measures. This is
particularly important for new EU MS which will ddy rely upon EU funding for measures with
regard to wastewater treatment, agriculture or twyahrphological alterations. As far as possible,
funds available for other programmes (CAP, Life.)ehave in the past, and can be in the future,
utilised by EU MS to address a number of specifabfems and to implement necessary measures.
Fortunately as well, some of the necessary measueesiot expensive and can be funded through
existing programmes or by applying legislation oligy initiatives.

The DRB is composed of both EU MS and Non EU MSgéneral the funding of measures in Non
EU MS is more difficult than for those countriesialhhave the legal obligation to fulfil the WFD.
This is particularly the case because the genexal lof economic well-being in Danube countries
varies significantly from west to east. In additicdion EU MS do not have Cohesion Funds which
they can draw upon to finance wastewater treatroenther necessary measures. Consideration has
therefore been given, within the framework of pragathe DRBM Plan, as to how the financing of
necessary measures in Non EU MS could be supported.

In particular, the potential of International Fial Institutions to fund investment needs at thsiil-
wide scale, or in those countries where externadnicing may be needed, will be explored by
initiating a targeted dialogue with key instituteo(EU, European Investment Bank (EIB), European
Bank for Reconstruction and Development (EBRD), M/ &ank, DABLAS (Danube and Black Sea
Task Force) etc). The ICPDR would be the forum unddch such a dialogue would take place. The
dialogue would ensure that the overall actions edeate presented and possibilities discussed for
funders to support these actions and the mechamseded to facilitate the support.

In addition, specific actions in individual courtsiwill be developed and explored. Cooperation with
funders needs to take place via initiatives of vidlial countries but will also be facilitated where
possible by the ICPDR.

In order to respond to uncertainties and fill arigtknowledge gaps regarding various management
issues highlighted in this DRBM Plan, joint actisteould be undertaken to enable access to EU and
international funding, particularly for researclojects relevant at the basin-wide scale.
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7.5. Preliminary key conclusions®’

The key conclusions focus on aspects of water neanagt and the implementation of the WFD at the
basin-wide scale. Complementary information ondbesiderable and important work taking place at
the national level can be obtained from the natiamar basin management plans.

Status assessment

At this stage, the status assessment of water $asligot yet directly linked to the measures and
the effects of the measures at the basin-wide .séalfllow-up is needed in order to better
understand the linkage between the effects of thasores and the water status at the basin-wide
scale.

The assessment of biological quality elements Wwdl further improved to enable complete
intercalibration as well as assessment of the gambstatus and potential.

The improvement in status assessment will alsease confidence levels for ecological status.

Organic pollution

Measures identified for the baseline scenario kiggr organic pollution will result in a
considerable reduction of BQRnd COD loads but will not ensure the achieveménhe WFD
environmental objectives on the basin-wide scal2dib.

Significant further efforts for the next RBM cycl&gll still be necessary. In the long-run, the
technical implementation of the UWWTD requiremeasswell as the IPPC Directive by EU MS
and an equal level of measures in Non EU MS woeldufficient to solve the problem of organic
pollution.

Nutrient pollution

Compared to the present state (averaging the y&06-2005), nitrogen emissions to surface
waters in 2015 will, through the planned measubesapprox. 12% lower. The load to the Black
Sea will reach a level that is below the presemiesbut still far above (40%) that of the 1960’s.
This means that the situation in the DRBD and theclB Sea regarding nitrogen pollution will
improve but not ensure the achievement of the n®megt objectives and the WFD
environmental objectives on the basin-wide scal2tib.

Compared to the present state (avg. 2000-2009y #mmissions to surface waters will, through the
planned measures, be in 2015 about 25 % lower.|ddmk to the Black Sea will reach a level,
which is still 15 % above the level in the 1960Therefore, for Phosphorous the respective
management objective on the basin-wide scale willathieved by 2015, and this is most likely
also the case for the WFD environmental objectives.

The implementation of the Nitrates Directive in thBg MS and an improved implementation of
the concept of BAP in Non EU MS are expected tarifmute to reductions in nutrient pollution
from agriculture. Nevertheless the reduction padérfor the agricultural sector is difficult to
guantify due to uncertainties in the future ecormouhevelopment of this sector, mainly in the
middle and lower DRB.

Reductions in nutrient pollution will be achievesl soon as more stringent UWWT obligations
with N and P removal for agglomerations >10,000aP& applied for EU MS. This could reduce
the discharged emissions in EU MS qf; Iy 37% — 43% and of by 45% - 56% compared to
the reference situation.

The introduction of limitations on P in detergerits, a P ban in laundry detergents in 2012 and in
dishwasher detergents in 2015, is seen as a destieé and necessamneasure to complement
the efforts of implementing urban wastewater treatin

As an important share of nutrient pollution stement atmospheric deposition of nitrogen
(currently estimated at 41%), coordinated measores wider scale are needed to tackle this
source of nitrogen pollution.

" The key conclusions below are based on the outcofriee JPM Workshop (27-28 November 2008, Vienna)
and the Ordinary Meeting 2008. They are prelimiramg will be updated according to data analysistydie
performed and the results of the public consultatio
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The knowledge and understanding of the interlinkdgetween Danube loads and the ecological
response in the NW shelf of the Black Sea stilldnteebe refined and improved.

Hazardous substances pollution

The implementation of the Dangerous Substancescdies the IPPC Directive, the UWWT
Directive and the widespread application of BAT/B&HMH improve but not solve the problem of
hazardous substances.

It is estimated that the management objectives \&iRd environmental objectives will not be
achieved in 2015 regarding hazardous substancesveo there is a need for more monitoring
data on hazardous substances, as well as informaticources and relevant pathways.

Further measures are the appropriate treatmentiafitp substances from industrial discharges
and further strengthening of prevention and saf@pasures at contaminated sites. In addition, the
continued upgrade of WWTPs with biological treatinéwhich results in some hazardous
substances accumulating in the sewage sludge) laasviacreases in the number of WWTPs will
contribute to reduce the load of hazardous substanEinally, additional reduction through
product related measures should be considered.

The present lack of knowledge on the sources, mathwdischarges and losses of hazardous
substances will be reduced by monitoring, PRTR mspand reporting of EU REACH, as well as
by the results of the inventory on the new EU RfoBubstances Daughter Directive. For the
DRB, this inventory should be the basis for ICP@Rans to achieve comparable results.

Hydromorphological alterations

Measures will be taken to improve river continuitgconnection of floodplains/wetlands and
hydrological alterations by 2015. However, a sigaifit number of respective pressures will still
remain in 2015 andood ecological status/ecological potentll not be achieved by 2015.

In many cases an extension of the deadline to wehi@od ecological status/ecological potential
(WFD Article 4(4)) will be applied. In a few casesJess stringent objective in line with WFD
Article 4(5) will be applied.

Significant further efforts for the next RBM cycledll be necessary to address the pressures from
all hydromorphological components. For further sfiesttions, see below.

River and habitat continuity interruption

By 2015, it is expected that 219 barriers will bada passable for fish, whereas 693 river and
habitat continuity interruptions will remain. Thiseans that the self-sustainability of sturgeon
species and other migratory species in the DRB tdl enhanced but impacts will remain.
Remaining continuity interruptions will be addredéy 2021 and 2027.

In order to achieve the WFD environmental objectivie an ecologically effective way on the
basin-wide scale, it is recommended that initiabsuges focus on defined ecological priority river
stretches.

The implementation of measures for the migratiostofgeon and medium distance migratory fish
species needs to be improved (starting with segufinding to proceed with the planned
feasibility study on the re-opening of the Iron &Blams).

Disconnection of adjacent floodplains/wetlands

By 2015 60,798 ha will be reconnected and/or thd@rdipgical regime improved, and additional
restoration efforts will be taken beyond 2015.

Although there is a positive cumulative effect ohnected wetlands/floodplains and improvement
of the water regime to adjacent water bodies, rithr investigation is required as to the extent
that these reconnections will improve the watetustat the basin-wide level, in order to better
target measures.

Restoration of hydrological alterations

Measures will be taken to improve the ecologicatust of water bodies impacted by significant
hydrological alterations on the basin-wide scale.

A part of the significant pressures will be reduesda consequence of measures implemented by
2015, but a larger part will only be addressed @312or 2027.
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= Although data gaps on hydrological alterationd stilst, it is quite likely that more measures need

to be taken to ensure the achievement of WFD emviemtal objectives, taking into account
eventual future effects of climate changes andedladaptation measures.

Future infrastructure projects

According to developed criteria for future infragtture projects that may have effects at the
basin-wide scale, there are 18 such projects ifilgohtin EU MS, which may be subject to
analysis according to Article 4(7). 32 future irdiraicture projects are located in Non EU MS.

Groundwater
Groundwater quality

Preliminary findings show that nitrate contaminatics a key hindrance to achievirgpod
chemical statusMeasures regarding SWMIs for surface waters alsb help to achievgood
chemical statusf groundwater bodies. Although it is difficult ¢mantify, the amount of nitrates
will be reduced, primarily through the implemenatiof the EU Nitrates Directive and the EU
UWWTD.

Where it is not yet the case, an effective regmatcamework has to be put in place at the
national level ensuring prohibition of direct dische of pollutants into groundwater.

Prevention of significant losses of pollutants fréeshnical installations and prevention and/or
reduction of the impact of accidental pollutionidents is needed.

Groundwater quantity

For groundwater bodies of basin-wide importancet tehow poor quantitative status,
groundwater use has to be properly balanced, takitmyaccount the conceptual models for
particular groundwater bodies, and should not ektke available groundwater resource.

Where it is not yet the case, appropriate conwuky the abstraction of fresh surface water and
groundwater and impoundment of surface watersydioh registers of water abstractions) must
be put in place.

Where it is not yet the case, an effective politguthorisation of abstractions must be provided.

Other relevant issues

More investigations are needed on the significasfcether relevant issues such as the quality and
quantity of sediments, invasive species, water tityassues and climate change.
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8. Water quantity issues and climate change

8.1. Interlinkage of the DRBM Plan and flood risk management
Aware of the basin-wide relevance of flood issulks,ICPDR decided to develop its flood protection
policy, which was formalised by adoption of the [ Action Programme on Sustainable Flood
Protection in the DRB in 2004.
The overall goal of the Action Programme is to aghia long-term and sustainable approach for
managing the risks of floods to protect humandifel property, while encouraging conservation and
improvement of water related ecosystems. The Ad®imgramme has been designed in line with the
provisions of the EU Flood Directive (2007/60/EC).
The river basin approach belongs to key principiethe ICPDR Action Programme on Sustainable
Flood Protection in the DRB. Respecting this pipiej the Action Programme stipulates that the
development of the action plans for sub-basins Ishioel based on an integrated approach, taking into
account the EU WFD and its daughter directivesyels as river basin management plans under the
WFD at all levels. The synergy between river basianagement and flood risk management in
preparation of action plans for sub-basins is atsphasised in the targets of the Action Programme.
The ICPDR Action Programme on Sustainable Flooddetmn in the DRB stresses that human
interference into the processes of nature shoutéversed as much as possible, compensated for and,
in the future, prevented. The Action Programme areges the promotion and harmonisation of
changes in water policies and land-use practicesyell as environmental protection and nature
conservation, in order to improve flood managememd also meet the targets and measures of
Integrated River Basin Management. The resulti@flbod action plans should be integrated into the
River Basin Management Plans (RBMP) at an apprigsitage for information purposes.
Being aware of the necessity of visualisation ef isks stemming from flood events and making this
information available for the public, the Actionogramme includes the recommendation for a
common approach in assessment of flood-prone argh$lood risk mapping. The general objectives
of flood maps are to increase public awarenesshefdreas at risk from flooding, to provide
information of areas at risk to give input to sphfilanning and to support management and reduction
of the risk to people, property and the environment
In practical terms, the synergy between river basamagement and flood risk management will be
achieved through the following concerted actions:
= Ensuring a coordinated approach in land-use plannin
» Reactivation of former wetlands and floodplainsatthieve increased water retention along
with good surface water statuAs start-up actions, available data should biectdd on e.qg.
inventory of floodplains; floodplains which are d@ reconnected to their rivers; potential
flood retention areas; future flood infrastructprejects etc.
= Prevention of accidental pollution during floodseating the storage facilities of dangerous
substances.
= Preparation of an overview of the implementationfuifire measures to achieve the WFD
environmental objectives while ensuring appropriatel of flood protection.

8.2. Climate change and the DRBD

8.2.1. Background to potential climate change impacts in the DRB

The EC Green Papér‘Adapting to Climate Change in Europe — Options EdJ Action” (June
2007), acknowledged that the WFD provides a cogrisisframework for integrated water resource
management but does not directly address climaiageh However, the Green Paper recognised that
the challenge for the EU MS will be to incorporatmsideration of climate change issues in the first
river basin management planning cycle by 2009. Tdi& concerns the DRB. The European
Commission’s White Paper on climate change adapfitiproposes that guidance needs to be

% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2GELEX:52007DC0354:EN:NOT
% Adapting to Climate Change: Towards a EuropeamBveork for Action (April 2009).
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developed to ensure that River Basin ManagememnisRiee climate proof in 2015, and to ensure that
climate change is taken into account in the implaatén of the EU Floods Directive.
In preparation for the DRBM Plan, an internationahference on Climate Change in the Danube
River Basin was held in Vienna in December 200%& @bnclusions from the Conference were:
= Climate change impacts:
» Are an issue of Danube basin-wide significance;
» Will be addressed by a step-wise approach;
= Will be addressed respecting all SWMIs for the DRB;
=  Will address the issues of flood protection, lowevalischarges, drought and land use;
= Climate change signals for the DRB are sufficieraidt beyond existing scientific uncertainties;
= Follow the ongoing DRB related scientific projeatsd their outcomes;
= Existing DRB scientific activities are the basig the further development of measures (see
Annex 19 for a selected list of projects on climetteange relevant for the DRB);
=  Future infrastructure projects need toclimate proof
" Holistic and coherent in their approach (linkingralevant sectors);
" Provide flexible management tools amulregret measures

8.2.2. Responses to climate change and potential effects within the DRBM Plan / JPM
Climate change in the DRB are a significant thteahe DRB environment and further actions need
to be taken as a consequence. The priority atstage is to identify eventual future pressureshen t
aquatic environment (see Annex 19 for a summargwh eventual pressures) and to ensure that
future measures implemented in the DRB, that niglve additional negative impacts on water status,
areclimate prod or no regret measures
It is clear that there is still much work neededctearly understand the scale and magnitude of
pressures and impacts, but it is obvious that thezeactions that can and must be taken now asd thi
should be a priority for the overall managementhefDRB.
The second and third cycles of WFD implementatiothe DRB will continue to ensure that climate
issues are integrated within DRBM planning, willleot more evidence and enable greater precision
on the potential impacts of climate change.
Concluding, the following list summarises the péered future issues for investigation to be
addressed in subsequent RBM cycles of the WFD:
= Ensuring that monitoring systems used in the DRi&he ability to detect climate change
impacts orecological and chemical water status
» Investigation of the effects of climate changesoaregions, typologies and reference sites as
well as proposals for solutions.
= Improvement of models — climate and hydrologicalezss at the DRB level.
= Improvement of scenarios for the DRB.
» Investigations of effects of climate change on\hegous sectors active in the DRB and the
evaluation of indirect increases in impacts on watatus.
= Enhanced sharing of research information on climh#&nge.
=  Ensuring that scientific information is ‘translatéal water managers.
» Improving presentation of information on climatediuations.
» Integration of the DRBM Plan and climate changedhs should be completed in detail for
the second planning cycle.
» |dentification of knowledge and information gapsshl be a priority.
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9. Public information and consultation

In the context of the implementation of Article athe WFD, the ICPDR has put a special emphasis
on the promotion of public participation and theplementation of certain activities on the
international level. These activities are carried on the basis of the guidelines described in the
Danube River Basin Strategy for Public Participatio River Basin Management Planning 2003-
2009 and compliment the efforts undertaken at the natitevel.

Providing information to the general public

During the entire process, the ICPDR website wwydicorg has been used as the main information
tool, providing access to all relevant documentgl{sas the DBA and the document on SWMI's in
the DRB) as well as further information. In additi@rticles have been issued in internal and eatern
communication tools (e.g. the magazine “Danube WatcAlso, public events, such as the
celebration of International Danube Day on Juneh2®ge been used to communicate the goals of the
WEFD. Special effort has been put into raising awass about the Danube and the goals of the WFD
amongst children by developing the “Danube Box”@dion tool (available for Austria, Germany,
Hungary and Romania; under preparation in Bulgan@ Serbia).

Consultation of the interested public

The ICPDR has organised several round-table dismsson selected topics with relevant
organisations, such as on the use of phosphat#sténgents with representatives from the detergent
industry or on the issue of navigation on the Danwiith representatives from the navigation sector.
In order to have an in-depth discussion on the DB¥#, First ICPDR Stakeholder Forum was
organised in 2005. The two-day conference provitleel opportunity to consult the relevant
stakeholders. The Second ICPDR Stakeholder Foruthewraft DRBM Plan will be organised on
June 29-30 2009 in Bratislava.

Active involvement of stakeholder groups

According to the DRPC, stakeholder groups can bentgd observer status to the ICPDR.
Organisations holding this status have the podsilitb actively participate at the meetings of the
ICPDR and its expert groups. During recent yedns, ICPDR has spent considerable effort in
including representatives of relevant stakeholdass observers. Today, 15 organisations hold
observership status and can therefore activelyesttapdecisions made by the ICPDR.

From May 18 until July 31 2009, the draft DRBM Plaitl be available for comments. Several
channels for commenting on the draft will be avaga for further information, please see
www.icpdr.org. The comments received will be eveddeor the final DRBM Plan. The final
document will be approved by the ICPDR in Decenfi¥¥9 and sent to the European Commission in
March 2010.

190 \myww.icpdr.org

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



