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FORWARD

This document presents the Pollution Reductiont&jsa(Strategy) for Tisza River Basin (TRB) as
well as provides technical justification for iteeients.

The Strategy represents one the main outcomesecdMDP-GEF Medium-Size Project (MSP),
"Integrating multiple benefits of wetlands and fliptains into improved ' transboundary
management for the Tisza River Basin" and supptiits Tisza Group of the ICPDR in the
development of the Integrated Tisza River Basin &gment Plan (ITRBMP).

It was developed through a collaborative procesgslying experts in the TRB in a recent finalized
assessment of pollution and related program of nreasThe process used to generate this Strategy
places importance on the agreed Significant Watanddement Issues and on the relevance of
integration of water quality and water quantityuiss in the TRB.

The Strategy itself addresses several areas fautjpol reductions from point sources and diffuse
sources, including accidental pollution, and itdssigned to reduce pollution from organic,
nutrients and hazardous substances loads fromntuame future developments.

The pressures assessment is based on the couatificspmissions regarding organic, nutrient and
hazardous substances pollution which is presentédis chapter, and should be seen in relation to
the respective countries’ share of the TRB.

It provides the basis for the Joint Programme ofadlees that responds to all pollution related
pressures in response to organic, nutrients andrti@zs substances pollution, in order to achieve
the agreed management objectives and vision obasia-wide scale.

The Tisza Group will present the Strategy and renenmd implementation of its elements to the
TRB countries.
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1. INTRODUCTION AND BACKGROUND

The ICPDR is the coordinating platform of the deypeshent of the Danube River Basin
Management Plan as well for the Tisza River Basamdyjement Plan. All Tisza basin countries as
Contracting Parties to the Danube River ProtecGamvention formulated their commitments to
adopt and implement EU directives, including the Blater Framework Directive (WFD) and
other EU Directives.

The UNDP GEF MSP Project objectives and outcomasisbof two main objectives:

(1) To integrate water quality, water quantity, danse, and biodiversity objectives within
integrated water resources/river basin managenratdruhe legal umbrella of the EU and ICPDR;
(2) To begin implementation of IWRM principles thigh the testing of new approaches on
wetland and floodplain management through commbraised demonstration projects.

The objective and expected outcome of Componens 1hé development of an integrated
management plan for the Tisza River Basin thates$dis water quality and water quantity.

The results of the demonstration projects as Compod will be transferred into the Tisza river
basin management plan.

In the Tisza river basin, the MSP project impleraéot will result in improved approaches to the
management of wetlands and floodplains through g@ésnn national policies and legislation
leading to a wide range of environmental and seci@eromic benefits including: flood and drought
mitigation, improved biodiversity, nutrient retesrti improved amenity benefits, etc.

The Tisza River Basin is an important Europeanues boasting a high diversity of landscapes
which provide habitats for unique species of aniavadl plant life, with a significant number of
protected areas and national parks. The Tisza RBamin is blessed with a rich biodiversity,
including many species no longer found in Westeanoge. The region has outstanding natural
ecological values such as unique freshwater wettnadystems of 167 larger oxbow-lakes and
more than 300 riparian wetlands.

The total area of TRB protected areas is 38,223 lhich is about a quarter of the total area for
the DRBD protected area.

Table 1: Coverage of the states in the TISZA rbhasin and status within the EU

Share of the TRB (%)
Status in the
ISO- Tisza River Basin area it in the whole | European

Country | Code | the country (km? Per courtry country Union
Ukraine | UA 12,732 8.1 2.1 -
Romania | RO 72,620 46.2 30.5 Member State
Slovak | g 15,247 9.7 31.1 Member State
Republic
Hungary | HU 46,213 294 49.7 Member State

=
[U[N]
D[P




= IE.
UNDP/GEF Integrated River Basin Management in the Tisza |:| l] :

Share of the TRB (%)
Status in the

ISO- Tisza River Basin area it in the whole | European
Country | Code the country (km?) Per courtry country Union
Serbia RS 10,374 6.6 11.7 t-

The Tisza River, the longest tributary to the Dan@&iver, flows through five countries and drains
157,186 ki and its basin is the largest sub-basin of the barhasin (Table 1 and Tabl® % is
home to 14 million people from Ukraine (UA), Romar(RO), Slovak Republic (SK), Hungary
(HU) and Serbia (RS).

The Tisza River Basin provides livelihoods for mathyough agriculture, forestry, pastures,
mining, navigation and energy production. The 80 years of human influence, however, have
caused serious problems for the basin’s waters.widters of the Tisza Basin are under the threat
of pollution from organic substances from munidipeé and urban settlements, nutrients from
wastewater and farming and hazardous substances iftdustry and mining. Furthermore,
changes in land-use and river engineering have fraddihe natural structure of the river and
resulted in the loss of natural floodplains andlavets. These changes have led to an increase in
extreme events, such as severe floods (the mamttrecthe period from 1998 to 2006), periods of
devastating droughts (particularly in Hungary amab$&) as well as landslides and erosion in the
uplands (in Ukraine and Romania).

Table 2: Basic information about the Danube angdda River Basins

River Length Size of catchmer | Inhabitants Average

basin (km) (km?) (million) discharge (m3/s)
Danube 2,780 801,463 81 6,460

Tisza 966 157,186 14 794

! In October 2005, Serbia initiated a formal prodessin the EU.
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2. POLLUTION CONTROL STRATEGY DEVELOPMENT PROCESS

Reducing pollution is a practical concern for Tiszauntries. After all, what most people,
governments and communities want for their rivecgisystems and regions is a good water quality,
clean rivers and healthy environment. Meetingladise aspirations in a balanced way is one of the
upcoming ITRBMP’s challenges.

Full integration of the European Union policiesoirthe national and basin wide pollution control
strategies is a long-term challenge of the ICPDRhE short term, the ICPDR proposes a gradual
approach based on key priority objectives of theeNBramework Directive.

In response to the WFD requirements, a new systecoltect and calculate emission data for the
whole Danube river basin has been designed antingtdo be implemented in line with EU
regulations and bridging the efforts of the non-&hlintries in the DRB that will use the agreed
European Data Collection Systems and / or Methaieso

The ICPDR’s water pollution abatement activitiestomue to focus on the effective coordination of
approaches to regional problems. The ICPDR hasrtakda one stage of the characterization
involving the assessment of pressures on the viaigies, including point and diffuse sources of
pollution in the TRB. This assessment allows thentdication of those water bodies, which are at
risk of failing to meet relevant WFD objectives.

The following pollution related pressure categohase been considered in initial characterization
for their impacts on water bodies in the Tisza As Report (TAR), 2007:

= QOrganic pollution (point and diffuse sources oflptibn)

= Hazardous substances

= Nutrient pollution

For the Tisza Analysis Report, the

N . o | significance of pressures — in the sense
The significant point sources criteria refer espiyi| ¢ being of basin-wide importance — was
to substances mentioned in Annex VIl of the W | jyentified and characterised using

to the UWWT Directive, to the IPPC Dieee anc | gnecific criteria based on the size of the
to the DS Directive. A number of 92 signific pressure and/or the performance of
point sources (51 municipal, 39 industrial an | ieatment applied. The assessment of
agicultural) were identified in TAR, contributil significant pressures in the Tisza River
with 21,285 tonnes of BOD and, 48,234 tonne | gisin was based on the ICPDR

COD, at the level of TRB. Emission Inventory for Tisza River
Basin and a set of criteria was used to

define what is significant at the Tisza basin level

The results of the TAR are used to build up théhfrrinformation about the pressures, impacts and
the economic aspects of water uses. This is nages$sa the development of measures and
comparison of their likely effectiveness to suppbg achievement of WFD objectives in the TRB.
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2.1. PRESSURES ASSESSMENT METHODOLOGY

For the development of the Tisza River Basin Mansggd Plan, the pressures assessment followed
a similar approach and methodology as for the DarRilier Basin Management Plan.

Data collections are primarily based on existingding EU reporting schemes or on existing
international conventions. For_urban wastewaterchdieges the evaluation is based on the
methodology of the EU Urban Waste Water Treatmeinédiive (UWWTD) and uses the data
model and information that are also reported tocBmpean Commission. The UWWTD covers all
agglomerations with>2000 p.€. The UWWTD concept is centred around the term
“agglomeration” which means “an area where the population an@@snomic activities are
sufficiently concentrated for urban wastewater ® ¢ollected and conducted to an urban
wastewater treatment plant or to a final dischaget”.

For industrial emissionghe data and methodology of the “European PaituEanission Register”
(EPER) was used. In future, the “Pollutant Release Transfer Register” (PRTR), which
supersedes the EPER, and which is currently bemgeimented in the Tisza countries, will be
used.

Data from Serbia and Ukraine were collected ingdum@e structure so that a basin-wide assessment
Is possible. Therefore, the new data collectiond ewaluations give a more complete picture on
pollutant sources and emissions.

2.1.1. Interlinkage between organic and nutrient plution

Excessive nutrients, i.e., nitrogen and phosphaxespollutants of concern for the TRB and cause
violation of water quality standards. Removing thesllutants is the goal of this Strategy. Nutrient
pollution is — as with organic pollution — mainhawsed by emissions from the agglomeration,
industrial and agricultural sectors. Furthermoog,dgglomerations, the P emissions via household
detergents play a significant role. Regarding eatriemissions, respective pressures on water
bodies can result from (i) point sources (in patdc untreated/partially treated wastewaters),
and/or (ii) diffuse sources (especially agricuuréhe pressure assessment related to nutrient
pollution took the synergies between organic antglient pollution fully into account. The same
basic assumptions and facts regarding wastewatainent for urban and industrial emissions for
organic pollutions are also valid for nutrients.eTfindings of point source analysis have been
combined with those related to diffuse sources. MNERIS model integrates these components,
including the wetlands reconnection potential, egftects the overall nutrient input in the TRB in
total and per Tisza country.

2.2. RESULTS OF PRESSURES ASSESSMENT

2.2.1. SWMI: Organic pollution

The major cause of organic pollution is insuffidien lack of treatment of wastewaters discharged
by agglomerationd,industrial and agricultural point sources (aninbaéeding farms, manure
depots, etc.).

2 p.e. (population Equivalent) describes the averageeated biological load generated by one perssndpy and

equals 60g of BOE.

® Emissions from agglomerations: all releasesibstnces originating from the agglomeration raaghihe
environment (soil, water, air).
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Many agglomerations in the TRB have no, or insigfit, wastewater treatment and are therefore
key contributors to organic pollution. Direct, aselwas indirect, discharges of industrial
wastewaters are also important. Very often indalstiiastewaters are insufficiently treated or are
not treated at all before being discharged intdaser waters (direct emission) or public sewer
systems (indirect emission).

A total of 1078 agglomeration2000 p.e. are located in the TRBD. Out of these, 22
agglomerations (4,694 million p.e.) are larger tt@6,000 p.e. (Figure 1).

There is still a high number of agglomeratiorZ000 p.e. that are neither connected to a sewage
collecting system nor to a wastewater treatmenmtp{&igure 2). In total, wastewaters are not
collected at all in more than 590 agglomeratior’s 242,595 which is 18 % of the total generated
load). A number of 111 further agglomerations heméection systems that require treatment.

The construction of sewerage collecting systemsafyglomerations>2000 P.E. will reduce the
pollutants emitted directly and infiltrated to tgeund; but at the same time this could also lead t
a significant increase in organic pollutants if gpeo treatment is not applied before being
discharged to surface waters.

The updated assessment shows that the COD &sBfdfidssions to environment (water and soil)
from large agglomerations2,000 PE) in the TRB are respectively 230 kt/a H2@ kt/a.

Agglomerations = 100.000 p.e. in the Tisza Basin
600.000 -
) 500.000
e 400.000
g 300.000
P 200,000 -
d B
s 100.000 =
e
N
o+
- .
& 5
"}9
P & & -
& collected and tertiary treatment: N+P
‘bbb B collected and tertiary treatment: N
collected and tertiary treatment: P
collected, secondary treatment and other more stringent treatment than N-and/ or P-removal
collected and secondary treatment
collected and primary treatm ent
B collected and no treatment
B Adressed through individual and appropriate systems
H not collected and no treatment in UWWTP
Figure 1: Existing wastewater treatment plants;staxy treatment levels and degree of

connection to wastewater treatment for agglo. Q@M p.e. in the entire TRB.
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Wastewatertreatment of the generated load (p.e.) from agglomerations
=2,000 p.e. for reference year 2005/ 2006
e 5 5 . M Collected and tertiary treatment: N-
e e e e
[ p p p p and P-removal
:e & ':n & ':n E, M Collected and tertiary treatment: N-
g ? ﬁ 8 58, i) removal
100 -
g - Collected and tertiary treatment: P-
) 90 - ——  removal
d 80 T Collected, secondary treatment +
s 70 - other more stringent treatment than
e N- and/ or P-removal
n 60 ——— M Collected and secondary treatment
E 50 - —
Collected and primary treatment
g 40 —
n 30 M Collected and no treatment
F 20 —
s 10 m Collected in IAS, treatment not
0 -: reported
Slovakia Hungary Serbia Romania Ukraine H not collectedand no treatmentin
UWWTP
Figure 2: Existing wastewater treatment plants;staxg treatment levels and degree of

connection to wastewater treatment for the entiRBTby country® (IAS: individual and
appropriate systems e.g. Cesspools, septic tanksstic wastewater treatment plants).

In the TRB, the main industrial regions are locatedRomania and Hungary, although there are
also some important industrial facilities in Ukr@jrSlovakia and Serbia. The manufacture of basic
metals is an important sector in the Slovak Repuliih a steel company in Kosice.

The chemical industry operates mostly in the Uppeadt Middle Tisza in Hungary (Miskolc and
Szolnok regions), in Romania (Targu Mures) - andhi@ southern part of the Slovak Republic
(Presov region). In recent years, production ha beduced because of the lack of market demand
in Eastern Europe.

The petrochemical industry, including oil refinesgorage and transport (pipelines), is an important
sector in the Hungarian and Ukrainian parts of Tieza River Basin. The cellulose and paper
industry is present in the Upper Tisza River Basithe Slovak Republic, Romania and Ukraine.
The food industry is mainly located in the MiddlésZa, although it is also a locally important
sector in Ukraine and Serbia. Production has at&m lbeduced in the last decade.

The textile industry has developed quickly in thez& River Basin due to the rapid transfer of
technology and expertise. Since 1999, Romania bas the Central and Eastern European leader
in textile exports to EU countries. The increasibgmand for textile products represent an
opportunity to augment the land surfaces cultivatét flax and hemp, crops that are well adapted
to the climatic conditions of the Tisza River Baduse of modern technology reduces the textile
industry’s impact on the environment.

The furniture industry is one of the few econonecters that maintained a positive trade balance
after 1990 and shares an important part of thesimd output in the Romanian and Ukrainian parts
of the Tisza River Basin. Important investments aeeded in order to implement integrated
production cycles to avoid the degradation of theirenment due to subsidiary products, such as

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

11
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sawdust. A number of related industries are reptesgein the Tisza River Basin, such as leather
goods, porcelain and pottery, which is a large gneonsumer.

The closure of many heavily polluting industriatiaities since the 1990 contributed to a decrease
in organic pollution. The industrial wastewaterg atill being discharged without any, or with
insufficient, pre-treatment into the public seweragetwork in many areas and several industrial
installations require measures to meet the IPPQinagents. Animal breeding and manure
disposal are key agricultural point sources of nig@ollution (pig and poultry farms). Although
many of these facilities have in recent years redube numbers of animals they maintain or made
other improvements, this remains a pressure.

2.2.2. SWMI: Nutrient pollution

Nutrient pollution from point sources is mainly sad by emissions from insufficiently or
untreated wastewater into surface waters. Thedexetliffuse pollution are not only dependent on
anthropogenic factors such as land use, and lamdntensity, but also on natural factors such as
climate, flow conditions and soil properties. Thaimcontributors for both N and P emission are
agglomerations not served by sewerage collectiehveastewater treatment. For N pollution, the
input from agriculture (fertilisers, manure, NOxdaNHx) is the most important (totalling 39% of
total emissions). For P, emissions from agricult(@eea under cultivation, erosion, intensity of
production, specific crops and livestock densiti@s) the second largest source after input from
urban settlements. The share of agricultural eonssdiffers significantly between countries.

The recent investigations show that the ecologittahtion in the North Western Black Sea coastal
area has improved significantly since the earlyeti@s due to the lower discharges of N and P to
the Black Sea. This is due to the political as w@slkeconomic changes resulting in (i) the closfire o
nutrient discharging industries, (ii) a significasécrease of the application of mineral fertilisers
and (iii) the closure of large animal farms (agiieral point sources). Furthermore, the application
of economic mechanisms in water management (eg. piblluter pays principle) and the
improvement of wastewater treatment contributethi®decrease.

However, economic recovery in the future, which lgdopotentially result in increasing nutrient
loads to the Black Sea (industry, agriculture amtteased connection to sewerage), would put the
achievement of environmental objectives at riskaf combined with a set of effective measures to
be implemented in the TRB, especially as requine&U legislation.

The latest investigations for TRB made use of MOMERVOdelling Nutrient Emissions in Rlver
Systems) model for assessing nutrient emissionstig river system through individual pathways
and for calculating scenarios for possible chargfesutrients loads within the river systems and
different options of development. The MONERIS itsshow that altogether 96.4 kt of N and 8.5
kt of P in total are annually emitted into the TRB,which 27.1 kt/year of N and 4.6 kt/a of P
emissions are discharged by agglomeratie2000 PE in the TRB (Figure 3). The main
contributors for both N and P emission are agglatnans not served by sewerage collection and
wastewater treatment. For N pollution, the inpuniragriculture (fertilisers, manure, NOx and
NHXx) is the most important (totalling 39% of tothissions). For P, emissions from agriculture
(area under cultivation, erosion, intensity of protibn, specific crops and livestock densities) are
the second largest source after input from urb#fesgents.

12
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Figure 3: Sources of nitrogen and phosphorus eamsgEU MS and Non EU MS)
in the TRBD (MONERIS results 2009).

Diffuse source pollution is caused by widespreativiéies such as agriculture and other sources
(Figure 4). The levels of diffuse pollution are moly dependent on anthropogenic factors such as
land use, and land use intensity, but also on abtactors such as climate, flow conditions and soi
properties. These factors influence pathways thatsagnificantly different. For N, the major
pathway of diffuse pollution is groundwater white P it is erosion.

The emission of phosphates via household detergesignificant in the TRB and it is included in
the agglomerations contribution to total emissio@arrently, none of Tisza countries have
introduced a phosphate ban for laundry detergémisase of no wastewater treatment or treatment
without a tertiary treatment the respective P lofais a direct way into the aquatic environment.
Total P emissions due to laundry detergents amnatgtd at 8,2 t/a and for laundry and dishwasher
detergents in the TRB are estimated at 8 t/a.

In the TRB, the share of nutrient pollution frormaispheric deposition is less significant.

The share for N is 0.14% (1,390 t/a) and even mlesk for P 0.06% (54 t/a) of the total P
emissions of 96,400 t/a N emissions, respective0®@ t/a P emissions. Contributions to
atmospheric nutrient pollution stem from human \aigis including transportation, agriculture
(livestock farming) and industry.

13
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Figure 4: Schematic picture of main processeslatiom to sources and pathways
of nutrient inputs, including retention, into sagé waters (MONERIS model).

While nutrients are only completely removed frore #ystem during harvest or by denitrification,

long-term storage within wetlands can lead to redymollution loads in the main channel. In most
riverine wetlands, sedimentation and denitrificatiare the dominant process influencing,
respectively, P and N cycling. These processedlantlydrogeomorphological factors that govern
them (i.e. flooding) therefore determine whethezcsfic wetlands are functions as a nutrient sink
or source. To predict the role that a wetland wiky in the nutrient reduction, a specific

assessment has been performed for the TRB whiclomEnated the reduced potential of wetlands
to contribute to the reduction of nutrient pollutim the main river.

2.2.3. SWMI: hazardous substances pollution

Sources of hazardous substances in the TRB arestial effluents; storm water overflow;
pesticides and other chemicals applied in agricgjtaischarges from mining operations and
accidental pollution.

The mining industry is well developed in the Tidzizer Basin, notably in Romania. Non-ferrous

metals are mined in the Somes and Mures sub-bdakmsnajor Romanian tributaries to the Tisza.

Small-scale mining also occurs in the Ukrainianz@ifRiver Basin section, with the extraction of

salt, kaolin, mercury, gold, complex ores, zeolaesl rocks used as construction material. In the
Slovak Republic there are two mining sites of padyatic ore and its processing mining of salt and
construction materials and the Hungarian miningugtd/ produces hydrocarbons, coals, industrial
minerals and construction materials.

Within the TRB, there have been accidental spifishazardous substances that have severely
affected the aquatic environment and water qualiscidents are concentrated in time and space

14
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and often have severe immediate as well as lochbrelogical consequences. The environmental
risks involved in these activities continue to eancerns throughout the region as many mining
sites are significant sources of pollution anddbeelopment of additional mines is envisaged.

An estimation of the real risk at a particular siiehe TRB was prepared and a set of checklists
elaborated for prevention of accident risk.5 In iadd to accidental pollution from operating
industrial facilities, pollution from sites contamated by former industrial activities or waste
disposal has been identified as significant. lbfisspecific importance for sites contaminated by
hazardous substances to identify those substahaesdn be mobilised and enter water bodies in
the event of a flood. The updated inventories aidemntal risk spots in the TRB provides a clear
picture (;n potential risk sittsas well as possible targets for reducing and otiimg accidental
pollution’.

3. POLLUTION REDUCTION STRATEGY IN LINE WITH WFD
REQUIREMENTS

The Pollution Control Strategy (Strategy) for Ti®Rever Basin is developed based on the recent
findings of the pressures assessment, in connegiibrthe existing and future obligations of Tisza
countries towards international agreements, in \wite the UNDP GEF MSP objectives, but also
within the framework of the Joint Program of Measuresulted from the WFD process in the TRB.

The Pollution Control Strategy (Strategy) is diddato four sectionsThe first outlines the general
principles on which the Strategy is based. The @ @utlines the management objectives agreed
by Tisza country towards reaching the vision focheaf the pollution related issues in the TRB,
and details measures needed to achieve the paolltgductions under different scenarios. The third
section introduces the selected scenarios desigmeddress reduction of organic pollution. The
final section describes the results of scenarioutations and estimates of effects of the measures
addressing pollution in the TRB.

3.1. GENERAL PRINCIPLES

Some general principles that are considered witlerpolicy making process are as follows:

= The Strategy should be seen as part of a coheatioy gramework ranging from overall
statements about the agreed visions in respondbetdSignificant Water Management

® For the classification of potential risk spotsc@mmon procedure was elaborated considering ttnfis of the
International Commission for the Protection of H#lbe; the EU Seveso Il Directive and the UN/ECE @ontion on
the Transboundary Effects of Industrial Accidents.

® UNDP GEF DRP: M1 & M2 Methodology on Risk Assessirfer Contaminated Sites (2006) — www.icpdr.org.

" Based on that estimation it is possible to elafeoaalist of necessary immediate measures to erttarcsafety level
of a site. The selected M1 methodology for riskntifecation considers the properties of substancses or stored at a
site and the quantity of the given substances.prbperties of the substances determine the Was¥ &liass (WRC)
which — in combination with the amount of used/stbsubstances — determines the Water Risk Indexi)\Wie
quantitative indicator of the risk.
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issues, to specific policy statements defined asagement objectives, as well as for
particular sector developments as concrete meastgiessing industrial, municipal or
agricultural sectors as part of the Joint Prograrofrideasures..

The Strategy is developed and adapted to changesantific knowledge due to recent data

collection and evaluation tools, increase undedstenof the significant water management
issues in the region, as well to the internatiatmigations of Tisza countries.

professional input and community participation

TRB.

3.2.

VISION AND MANAGEMENT OBJECTIVES

3.2.1. Organic pollution: Vision and management olgctives
The results of the recent pressures analysis wghrd to organic pollution in the TRB are reasons
for concern. Across the Tisza River Basin a higbpprtion of surface water bodies are at risk of
failing to meet the Water Framework Directive’s @tijves due to the impact causeddrganic

pollution.

Policy development and implementation of Joint Paag of Measures require expert and

Political commitment is important in accomplishiRpllution Reduction Strategy in the

The measures within the TRB addressing organiaupoil will built on the agreed management
objectives to enable the achievement of good eadbgnd chemical status in all affected surface

er
ive
ted

waters.
Vision Management Objectives

EU Member States Non EU Member States

Phasing out — by 2015 at the latest —|dlipecification of number of wastewat]
The ICPDR’s | discharges for untreated wastewater frpoollecting systems (connected to respec
basin-wide towns with >10.000 p. e. and from majoWWWTPs), which are planned to be construc
vision for | industrial and agricultural installations by 2015
organic Implementation of the UWWT DirectiVe Specification of number of municipal ar
pollution is industrial wastewater treatment plants, wh

Zero emission

are planned to be constructed by 2015.

d
ch

of untreated

Implementation of the SS Directive and

he

wastewaters | IPPC Directive
into the | Reduction of total amount of organic
waters of the| pollutant discharged into the Tisza river
Tisza River | system to levels consistent with the
basin achievement of the good ecologigal
status/chemical  status/good ecological
potential in the TRB by 2015
By 2015 not all emissions of untreated wastewatanfagglomerations with >10,000 PE will be

phased out. For the reference year 2005/2006, B&Pewater treatment plants serve a total of 186
agglomerations (>10,000 PE) in the TRB. Howevel, 4dglomerations 2.000 p.e. with sewerage
collecting systems are still lacking wastewateatimeent plants which need to be realized by 2015.

8 For RO the implementation year is 2018 regardiggj@nerations 2.000 - 10.000 p.e.
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590 agglomerations> 2,000 PE are not equipped with sewerage collecipgtems and no
wastewater treatment is in place for the entireegegied load.

The building of collecting systems is recommended¢ combined with the implementation of
appropriate wastewater treatment techniques, whidhde nutrient removal as the entire Danube
Basin is a catchment of sensitive area under th&\d\l.

In comparison with the Reference Situation, a rédocof emissions regarding organic pollution
will be achieved by the implementation of any af three scenarios.

3.2.2. Nutrients pollution: Vision and management bjectives

The recent assessment of nutrient pollution souscasraluable source of information for targeting
the areas of high nutrient pollution and setting dibjectives of the measures in the TRB. Nutrient
removal is required to avoid eutrophication in mawface waters and the Black Sea North
Western Shelf, in particular taking into accourg ttharacter of the receiving coastal waters as a
sensitive area under the UWWTD. The nutrient loads dischargednfrime TRB are as well an
important factor responsible for the deterioratemmd eutrophication of parts of the Black Sea
ecosystem.

The measures within the TRB addressing nutrientupoh will built on the agreed management
objectives to enable the achievement of good eambgnd chemical status in all affected surface
waters.

Vision Management Objectives

EU Member States Non EU Member States

Implementation of the managemenimplementation of the management objectiyes
The ICPDR’s | objectives described for organic pollutiordescribed for organic pollution with additiongal
basin-wide with additional focus on the reduction orocus on the reduction on nutrient point source
vision for | nutrient point source emissions. emissions.
nutrient Implementation of the EU Nitrates Directiye
pollution is | (91/676/EEC) taking vulnerable zones into
the balanced| account in case natural freshwater lakes,
management | other freshwater bodies of the TRB are
of nutrient | found to be eutrophic or in the near future
emissions via| may become eutrophic.
point and | Reduction of the total amount of nutrient®eduction of the total amount of nutrients
diffuse entering the Tisza and its tributaries |tentering the Tisza and its tributaries to levels

sources in the
entire Danube

od
er

levels consistent with the achievement|afonsistent with the achievement of the gd
the good ecological status/potential in thecological status/potential in the Tisza Ri

River  Basin | Tisza River Basin by 2015. Basin by 2015
District  that
neither  the Implementations of best environmentadlmplementations of best environmental

waters of the
DRBD nor the
Black Sea -
via TRB - are

practices (BEP) regarding agricultunapractices (BEP) regarding agricultural practi
practices linked to EU Commaonfor reduction of non-point sources.
Agricultural Policy (CAP).

Les

threatened or
impacted by
eutrophication

Reduction of discharged nutrient loads
the Black Sea Basin to such levels, wh
permit the Black Sea ecosystems to reca
to conditions similar to those observed
the 1960s.

iReduction of discharged nutrient loads in the
cBlack Sea Basin to such levels, which permit
vitle Black Sea ecosystems to recover| to
iconditions similar to those observed in the

1960s.

Reduction of phosphates in deterge
preferably by eliminating phosphates

nlReduction of phosphates in detergents
ipreferably by eliminating phosphates |in

detergent products.

detergent products.
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Create baseline scenarios of nutrient inp@reate baseline scenarios of nutrient input| by
by 2015 taking the respective preconditigrid015 taking the respective preconditions and
and requirements of the Tisza Countrjequirements of the Tisza Countries (EU
(EU Member States, Non EU MembeMember States, Non EU Member States) into
States) into account. account.
Definition of basin-wide, sub-basin and/pDefinition of basin-wide, sub-basin and/pr
national quantitative reduction targets (iienational quantitative reduction targets (i.e. for
for point and diffuse sources) taking thgoint and diffuse sources) taking the respective
respective preconditions and requiremenpgeconditions and requirements of the Danube
of the Danube Countries into account. Countries into account.

For the assessment regarding the effects of mesasareeduce nutrient pollution by 2015 the
MONERIS model has been applied. The model takes antount both nutrient point sources as
well as diffuses emissions. In addition, for theZE RBM plan supplementary investigations have
been performed considering the wetlands role inrégleiction of nutrient pollution, in support of
meeting the management objectives.

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

The implementation of the UWWTD by EU MS and thpaed measures of Non EU MS (18
agglomerations for which wastewater treatment plavitll be constructed / rehabilitated by 2015)
significantly contribute to the reduction of nutrigooint source pollution. An additional measure to
decrease phosphates in detergents would furthévilwate to the P emission reduction.

3.2.3. Hazardous substances pollution: Vision and amagement objectives

The Water Framework Directive sets out a "Stratagginst pollution of water" which demands
specific measures aiming at the cessation or ppasinh of discharges, emissions and losses to the
aguatic environment within 20 years for the pripiitazardous substances and at the progressive
reduction for the priority substances.

The measures within the TRB addressing nutrientupoh will built on the agreed management
objectives to enable the achievement of good eamdbgnd chemical status in all affected surface
waters.

Vision Management Objectives
EU Member States Non EU Member States
The ICPDR’s | Implementation of the Integrated
basin-wide Pollution Prevention Control Directive
vision for | (96/61/EC), which also relates to the
hazardous Dangerous Substances Directive
substances 76/464/EEC, Priority Substances

pollution is no | Directive (will come into force), Mining
risk or threat to | Waste Directive 2006/21/EC
human  health | Reduction/Elimination of the totdl Reduction/Elimination of the total amount pf
and the aquatic| amount of priority/priority hazardouspriority/priority hazardous substances
ecosystem of the substances (specially arising fronfspecially arising from industrial, agricultural
waters in the| industrial, agricultural and miningand mining activities) entering the Tisza and|its

Tisza River | activities) entering the Tisza and itdributaries to levels consistent with the
Basin as well in| tributaries to levels consistent with theachievement of the good chemical status|by
the Danube | achievement of the good chemical statiz015

River Basin | by 2015. a‘t
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District and | Implementation of Best AvailableImplementation of Best Available Techniques
Black Sea| Techniqgues and Best Environmentand Best Environmental Practices including the
waters impacted | Practices including the furtherfurther improvement of treatment efficiengy,
by the Tisza| improvement of treatment efficiencytreatment level and/or substitution.
River discharge. | treatment level and/or substitution
Explore the possibility to set upExplore the possibility to set up quantitative
guantitative reduction objectives foreduction objectives for pesticide emission|in
pesticide emission in the Tisza Rivethe Tisza River Basin.
Basin.

Reducing hazardous substances emissions is a comagle that requires tailor made strategies as
the relevance of different input pathways is higblyjpstance-specific and generally shows a high
temporal and spatial variability. Although thereinsufficient information on the magnitude and
implications of problems associated with hazardausstances at a basin-wide level, it is clear that
continued efforts are needed to ensure the redudind elimination of discharges of these
substances.

The Dangerous Substances Directive, the IPPC veeand UWWTD implementation by EU MS,
as well as widespread application of BAT/BEP thtoug the DRB, will improve but not solve
problems regarding hazardous substances polludtimer relevant measures for substances being
released to the environment include chemical manageé measures. These are mostly based on
EU regulations such as REACH (EU regulation on Regfion, Evaluation, Authorization and
Restriction of Chemicals) or the Pesticides Direetand involve e.g. bans/substitution of certain
substances or measures which ensure the safe ajpliof products (e.g. pesticides) - often
referred to as Best Environmental Practices (BEP).

With regard to accidental pollution, the most intpat measures are prevention of accidents and
ensuring effective contingency planning in the aafsan incident.

3.3. SELECTED SCENARIOS FOR ASSESSING THE ANTICIPATED REDUCTION
OF POLLUTION

In order to estimate the effectiveness of speatfieasures regarding the reduction of organic
pollution on the basin-wide scale a scenario apgrdes been developed.

3.3.1. Scenarios for urban wastewater treatment delopment in the TRB

The scenario approach describes - as a startingt pothe status-quo regarding wastewater
treatment in the TRB (Reference Situation) andhtrrtits potential future development (three
scenarios) using different assumptions.

The Reference Situation-UWWT 2005/200§RefSit-UWWT) gives an overview of the current
situation regarding wastewater treatment and treatrefficiency in the TRB.

The Baseline Scenario-UWWT 2015 (BS-UWWTJYescribes the agreed measures for the first
cycle of the WFD implementation on the Tisza bagide scale until 2015. Measures that are
legally required for EU MS and other measures #ratrealistic to be taken by the Non EU MS
have been taken into account (18 urban wastewatsnient plants).

Midterm Scenario-UWWT (MT-UWWT):
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This scenario is based on the BS-UWWT. In addittomssumes for Non EU MS, P removal for
agglomerations >10,000 PE in order to achieve nmemagt objectives. This measure would
clearly be a major step towards achieving the wisio

Vision Scenario-UWWT (VS-UWWT):

This scenario goes beyond the BS-UWWT as well asMii-UWWT and therefore far beyond the
requirements of the UWWTD. It is based on the aggion that the full technical potential of
wastewater treatment regarding the removal of ocgafluents and nutrients is exploited for both
EU and Non EU MS. If such a scenario is to be sedlj it 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 secgridsatment.

3.3.2. Scenarios for nutrient reduction

MONERIS’ considers seven pathways regarding inputs intéasarwaters via pathways. In
addition, the retention of nutrients in rivers (dizd in main rivers and tributaries) and the wetkan
role is calculated.

The Reference Situation-Nutrients 2000-200%RefSit-Nut) describes (as a starting point) the
status-quo regarding nutrient emissions in the TIRBthermore, four nutrient scenarios have been
calculated from the data provided by the countaied using some assumptions, in order to draw a
picture of potential future developments.

Baseline Scenario — Agriculture 2015 (BS-Agri-Nut):

This reflects a moderate development of agriculamd builds upon agreed measures to reduce
nutrient emissions in the TRB. This scenario fostxdhe future NQdeposition and incorporates
changes in agriculture.

Agricultural Scenario-Nutrients 1 2015 (I-Agri-Nut-1):

This assumes that the N surplus of Tisza counwi#sbe the same as for the EU 15 in the year
2000 (i.e. 57 kg/ha/a). Further, it is assumed ioathange in atmospheric deposition will occur.
Agricultural Scenario-Nutrients 2 2015(1-Agri-Nut-2):

This assumes that the N balance for the Tisza desnwill be same for SK, RS, HU, RO and UA
as the upstream countries in the Danube basin DBl Sl. Further, it is assumed that no change
in atmospheric deposition will take place and Nptus in the remaining countries stays unchanged.

Phosphate Ban Scenario-Nutrients (PBan-Nut):

This explores the reduction potential of an intrctthn of reduction of phosphates in laundry
detergents and dishwashers as recommended by tbeluRen of the 18 ICPDR Ordinary
Meeting, December 2008.

Wetlands Scenario (Wetlands):
This assumes the multiple benefits of wetlandsértutrient reduction in the TRB.

° Behrendt et al. (2007): The Model System MONERIGN{7) — User Manual; Leibniz Institute for Freshevat
Ecology and Inland Fisheries in the Forschungsvedt®erlin e.V., Muggelseedamm 310, D-12587 BefBermany.
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3.4. ESTIMATED EFFECTS OF NATIONAL MEASURES ON THE BASIN-WIDE
SCALE

3.4.1. SWMI: organic pollution

In comparison with the Reference Situation-UWWT 22006 (RefSit-UWWT), a reduction of
emissions regarding organic pollution will be aeki@ by the implementation of any of the three
scenarios.

The Baseline Scenario-UWWT 2015 implements the mamant objectives but will not ensure the
achievement of the WFD environmental objectiveshenbasin-wide scale for organic pollution by
2015.

The Midterm Scenario-UWWT goes beyond the 2015 memeent objectives. However, the
Midterm Scenario-UWWT will not ensure the achievemef the WFD environmental objectives
on the basin-wide scale for organic pollution byy20The measures proposed are not fully able to
be implemented by 2015 for economic, administradine technical reasons.

The Vision Scenario-UWWT goes beyond the 2015 mememt objectives (beyond the BS-
UWWT and MT-UWWT and therefore beyond the requirateeof the UWWTD) and would
ensure the achievement of the WFD environmentaabdives on the basin-wide scale by 2015 for
organic pollution. However, the measures proposgtdinwvthis scenario are not fully able to be
implemented by 2015 for economic, administrative sathnical reasons.

3.4.2. SWMI: nutrient pollution

For the assessment regarding the effects of mesasareeduce nutrient pollution by 2015 the
MONERIS model has been applied. The model takes antount both nutrient point sources as
well as diffuses emissions.

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

The implementation of the UWWTD by EU MS and thpased measures of Non EU MS (18
agglomerations for which wastewater treatment plavitll be constructed / rehabilitated by 2015)
significantly contribute to the reduction of nutrigooint source pollution. An additional measure to
decrease phosphates in detergents would furthévilwate to the P emission reduction.

Locally the reconstruction of wetlands has a vemjiteéd effect on the nutrient emissions to the
surface waters. The positive effect of wetlandghannutrient emissions is equaled out by higher
emissions via direct atmospheric deposition ondlger surface waters.

3.4.3. SWMI: hazardous substances pollution

The Dangerous Substances Directive, the IPPC veeahd UWWTD implementation by EU MS,
as well as widespread application of BAT/BEP thtoug the DRB, will improve but not solve
problems regarding hazardous substances polluliba. reduction/elimination of the amount of
hazardous substances entering the Danube andibigaties to levels consistent with the
achievement ofjood chemical status may not be possible by 2015 and further efforésreeded.
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4. CONCLUSIONS

The pollution related significant water managemesiues (organic, nutrients and hazardous
substances) will be in focus for the further mamaget steps within the WFD implementation to

develop the Integrated Tisza Basin Management Bla2010. All measures described in the

Strategy are necessary if the waters of the TRBameet the WFD objectives and achieve water
guality standards.

There will be a considerable shared challenge enniéxt years to address these issues and ensure
sustainable water management through a corredirmetl implementation of the WFD.
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