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Austria 
Federal Ministry for Agriculture, Forestry, Environment 
and Water Management 
Stubenring 1 
A-1012 Wien 
Web link: www.lebensministerium.at 
Web link national RBM Plan: 
http://wisa.lebensministerium.at 
 
Bosnia and Herzegovina 
Ministry of Foreign Trade and Economic Relations 
Musala 9 
BiH-71000 Sarajevo 
Web link: www.mvteo.gov.ba 
 

Federal Ministry of Agriculture, Water Management and 
Forestry 
Marsala Tita 15 
BiH-71000 Sarajevo 
 
Ministry of Agriculture, Forestry and Water Management 
of Republika Srpska  
Milosa Obilica 51 
BiH-76300 Bijeljina 
Web link: www.vladars.net 
 
Bulgaria 
Ministry of Environment and Water 
22 Maria-Luisa Blvd. 
BG-1000 Sofia 
Web link: www.moew.government.bg 
 

Danube River Basin Directorate 
60, Chataldzha str. 
BG -5800 Pleven 
Web link: www.dunavbd.org 
Web link national RBM Plan: 
http://dunavbd.org/index.php?x=204 
 
Croatia 
Ministry of Regional Development, Forestry and Water 
Management 
Ulica grada Vukovara 220 
HR-10000 Zagreb 
Web link: www.mrrsvg.hr 
 
Czech Republic 
Ministry of Environment  
Vrsovická 65 
CZ-10010 Praha 10 
Web link: www.mzp.cz 
Web link national RBM Plan: 
www.mzp.cz/cz/voda 
 

Ministry of Agriculture  
Tesnov 17 
CZ-117 05 Praha 1 
Web link: www.mze.cz 
 
 
Germany 
Bavarian State Ministry for Environment and Public 
Health  
Rosenkavalierplatz 2 
D-81925 München 
Web link: www.stmug.bayern.de/ 
 

Ministry for Environment Baden-Württemberg 
Kernerplatz 10 
D-70182 Stuttgart 
Web link: www.um.baden-wuerttemberg.de/ 

Hungary 
Ministry of Environment and Water  
F� utca 44-50 
H-1011 Budapest 
Web link: www.kvvm.hu 
Web link national RBM Plan: www.euvki.hu 
 

Moldova 
Ministry of Ecology, Construction and Territorial 
Development 
9 Cosmonautilor St. 
MD-2005 Chisinau 
Web link: currently no web link available. 
 
Montenegro 
Ministry of Agriculture, Forestry and Water Management 
Rimski Trg 46 
ME – 81000 Podgorica 
Web link: www.minpolj.gov.me 
 

Romania 
Ministry of Environment 
12 Libertatii Blvd., Sector 5 
RO-04129 Bucharest 
Web link: www.mmediu.ro/departament_ape/ 
gospodarirea_apelor/directiva_cadru.htm 
 

National Administration “Apele Romane” 
6 Edgar Quinet St., Sector 1  
RO-010018 Bucharest 
Web link: www.rowater.ro/default.aspx 
 

Serbia 
Ministry of Agriculture, Forestry, and Water 
Management 
Nemanjina 22-26  
RS-11000 Beograd 
Web link: www.minpolj.gov.rs 
 

Slovak Republic 
Ministry of the Environment 
Námestie L’ Stúra 1 
SK-81235 Bratislava 
Web link: 
www.enviro.gov.sk/servlets/page/868?c_id=5384 
 
Slovenia 
Ministry of the Environment and Spatial Planning 
Dunajska 48 
SI-1000 Ljubljana  
Web link: www.mop.gov.si/en/ 
Web link national RBM Plan: 
http://www.mop.gov.si/si/splosno/cns/novica/article/7621
/7169/cfb4028d23/ 
 
Ukraine 
Ministry for Environmental Protection of Ukraine 
35, Uritskogo str. 
UA-03035 Kyiv 
 

State Committee of Ukraine for Water Management 
8, Chervonoarmiyska Str. 
UA-01601 Kyiv 
Web link: www.menr.gov.ua 
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Typology of the Danube River 
For the Danube River, ten section types were delineated in a joint activity by the countries sharing the 
Danube (Moog et al., 2008). This typology was based on a combination of abiotic factors, among 
which, ecoregion, mean water slope, substratum composition, geomorphology and water temperature 
are the most important. Figure 1 displays the ten section types along the entire course of the Danube. 
Further details including the characterisation of individual section types are given in the DBA 2004.  

 

 

Figure 1: Danube section types; the dividing lines refer only to the Danube River itself. 

 

National surface water typologies 
Rivers and lakes 

An overview of national surface water typologies was given in the DBA 2004. However since this 
analysis, several countries have amended their national typologies. Consequently, this annex contains 
an update of national typologies based on the information collated in the Danube GIS and Pottgiesser 
& Birk (2007). 

Table 1. provides an update on the number of national river types defined at the DRBD overview 
level. A total of 160 national types were reported. Most countries in the DRB (Germany, Austria, 
Slovak Republic, Hungary, Slovenia, Bosnia and Herzegovina, Serbia, Croatia, Romania, Bulgaria and 
Ukraine) have applied System B (Annex II, 1.2.1 WFD) for establishing their river typology. Only the 
Czech Republic has used System A. The Danube River has been subdivided into 17 national section 
types. 

Table 2. gives an overview of the class boundaries used by the DRB countries for the common 
descriptors: altitude, catchment area and geology. 
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Table 1: Number of national river types defined at the DRBD overview level 

Number of national types Country 
River (total) Danube 

Germany 6 1 
Austria 21 2 
Czech Republic 12 - 
Slovak Republic 11 1 
Hungary 25 3 
Slovenia 7 - 
Bosnia and Herzegovina 13 - 
Serbia 15 3 
Croatia 13 1 
Bulgaria 12 1 
Romania 11 4 
Moldova 2 - 
Ukraine 12 1 
Total number 160 17 
 

In total, four lakes were reported at the DRB overview level: Neusiedler/Fertö-to (Austria/Hungary), 
Balaton (Hungary), Ialpug (Ukraine) and Razim (Romania). Lake Sinoe (Romania) is identified as a 
transitional water body and any details on typology can therefore be found in Table 3. All lakes form 
distinct types defined following System A. Details are given in the DBA 2004.  



Annex 2 –DRBM Plan  
 

 
 

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org   3  
 

Table 2: Obligatory factors used in river typologies (Systems A and B) 
Descriptor Country Class boundaries 

Germany 0-200 200-800 >800 
Austria 0-200 200-500 500-800 800-1600 >1600 
Czech R.  0-200 200-800 >800 
Slovak R. 0-200 200-500 500-800 >800 
Hungary 0-200 200-500 >500 
Slovenia 0-200 200-800 >800 
Bosnia and H. 0-200 200-500 500-800 >800 
Serbia 0-200 200-500 500-800 >800 
Croatia 0-200 200-800 >800 
Bulgaria 0-200 200-1000 >1000 
Romania 0-200 200-500 500-800 >500 

Altitude [m] 

Ukraine 0-200 200-800 >800 
Germany 10-100 100-1000 1000-10,000 >10,000 
Austria 10-100 100-1000 1000-10000 >10,000 
Czech R.  10-100 100-1000 1000-10,000 >10,000 
Slovak R. 10-100 100-1000 1000-10,000 >10,000 
Hungary 10-200 100-2000 1000-12,000 >10,000 
Slovenia 10-100 100-1000 1000-2500 
Bosnia and H. 10-100 100-1000 1000-4000 4000-10,000 >10,000 
Serbia 10-100 100-1000 1000-4000 4000-10,000 >10,000 
Croatia 100-1000 1000-10,000 >10,000 
Romania 10-100 100-1000 1000-10,000 >10,000 
Bulgaria 10-100 100-1000 1000-10,000 >10,000 

Catchment area [km2] 

Ukraine 10-100 100-1000 1000-10,000 >10,000 
Germany siliceous calcareous organic 

Austria crystalline tertiary and quaternary 
sediments flysch and helveticum limestone and 

dolomite 
Czech R. siliceous calcareous 
Slovak R. siliceous mixed 
Hungary siliceous calcareous organic 
Slovenia siliceous calcareous organic 
Bosnia and H. siliceous calcareous 
Serbia siliceous calcareous organic 
Croatia siliceous calcareous 
Romania siliceous calcareous organic 
Bulgaria siliceous calcareous mixed 

Geology 

Ukraine calcareous organic 
 

Coastal and transitional waters 

The coastal and transitional waters of the DRB are located in the coastal area of the Black Sea in 
Romania. The coastal typology of Romania was not modified. The two existing types are described in 
the DBA 2004. 

For the DRBM Plan, two types of transitional waters were reported by Romania. Both types are listed 
in Table 3. 

 

Table 3: Types of transitional waters in the DRBD 

Name Salinity Tidal range Type 
TT02 - Lacul Sinoe oligohaline <2 m Transitional lacustrine type 
TT03 - Chilia-Periboina mesohaline <2 m Transitional marine type 
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1. Executive summary 

The Water Framework Directive (WFD; 2000/60/EC) requires Member States to regularly publish river 
basin management plans, which should include a summary of significant anthropogenic pressures and 
impacts of human activity on the status of surface water and groundwater. One fraction of these 
anthropogenic pressures is wastewater emissions from municipal sources that include significant 
loads of organic pollutants (BOD5 (5-day biochemical oxygen demand) and COD (chemical oxygen 
demand)) and nutrients (nitrogen (N) and phosphorus (P)). 

Since 1997, the ICPDR has prepared inventories on point source emissions including emissions from 
municipal sources, with the existing wastewater treatment plant being the core element of the 
inventory. In 2006, the ICPDR Municipal Emission Inventory was modified in order to be consistent 
with the collection of data under the Urban Wastewater Treatment Directive (UWWT Directive; 
91/271/EEC). In contrast to former Emission Inventories, it is now the agglomeration1, which 
represents the core element of the inventory. This approach has the advantage of including those 
municipal areas where no collecting system and/or wastewater treatment plant is yet in place, which is 
still the case in many downstream countries of the Danube River Basin (DRB). 

The first emission inventory under the new concept was elaborated in 2006/2007 with the objective of 
describing the present situation of wastewater treatment and emissions of BOD5, COD, Ntot (total 
nitrogen) and Ptot (total phosphorus) from agglomerations �2000 Population Equivalents (PE) in the 
DRB (reference situation). In addition, focus was placed on the elaboration of different future scenarios 
for 2015, taking into account that the Black Sea has been designated as a sensitive area due to the 
need to protect against eutrophication. According to Article 5(5) of the UWWT Directive, it is necessary 
to identify the catchment area of the Black Sea, and hence the DRB, as the catchment of a sensitive 
area, thereby requiring more stringent wastewater treatment in agglomerations with more than 
10,000 PE. 

In brief, the different scenarios can be summarised as follows: 

• Reference Situation UWWT 2005/2006 (RefSit-UWWT): This scenario gives an overview of 
the current situation regarding wastewater treatment (reference date 31/12/2005 or 
31/12/2006) and treatment efficiency in the DRB. 

• Baseline scenario UWWT 2015 (BS-UWWT): As the Black Sea has been designated as a 
sensitive area due to the need to protect against eutrophication, it is necessary to identify the 
catchment area of the Black Sea, and hence the DRB, as the catchment of a sensitive area 
according to Article 5(5) of the UWWT Directive. This scenario describes the agreed 
measures for the first cycle of implementation of the WFD on the basin-wide scale (until 2015). 
It is based on the assumption that all EU Member States (EU MS) comply with Directive 
91/271/EEC, as far as individual transitional periods require the implementation. For Non EU 
Member States (Non EU MS), the scenario considers the reported number of wastewater 
treatment plants with secondary or more stringent treatment to be constructed by 2015. 

• Midterm scenario (MT-UWWT): This scenario is based on BS-UWWT but assumes that for 
Non EU MS, P removal is in place for agglomerations >10,000 PE.  

• Vision scenario (VS-UWWT): This scenario goes beyond the BS-UWWT and the MT-UWWT 
and therefore far beyond the requirements of UWWT Directive. It is based on the assumption 
that the full technical potential of wastewater treatment regarding the removal of organic 
influents and nutrients is exploited for both EU and Non EU MS. If such a scenario was to be 
realised, it is assumed that agglomerations >10,000 PE are equipped with N and P removal 
(secondary/tertiary wastewater treatment) and all agglomerations &2000 PE are equipped with 
secondary treatment. 
 
 

Figure 1 summarises the emissions of BOD5, COD, Ntot and Ptot as assessed for the different 
scenarios. In all scenarios, differentiation was made between emissions originating from 

                                                      
1 ‘Agglomeration’ means an area where the population and/or economic activities are sufficiently concentrated for urban 
wastewater to be collected and conducted to an urban wastewater treatment plant or to a final discharge point (Directive 
91/271/EEC). 
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agglomerations where at least part of the generated load is collected in a collecting system and 
treated in a wastewater treatment plant (darker coloured part of the columns) and emissions from 
agglomerations where the entire generated load is not collected in a collecting system (lighter coloured 
part of the columns). As, at the reference date 2005/2006, several countries in the DRB were still 
using P-containing detergents, two versions of the future scenarios on Ptot emissions were calculated. 
One version assumed the further use of P-containing detergents in 2015, whereas the second 
approach assumed the use of P-free detergents. 

For the reference date 2005/2006, 6224 agglomerations &2000 PE were reported in the DRB, of which 
4969 agglomerations (21,137,842 PE) were of the size class 2000-10,000 PE and 1255 
agglomerations (73,593,220 PE) had a size >10,000 PE. There were 137 agglomerations with a size 
of �100,000 PE, which produce about 46% of the total generated wastewater. 
A considerable number of agglomerations, reflecting approx. 13% of the total generated load, are not 
connected to either a collecting system or treatment plant. Approximately 15% of the total generated 
load is collected in a collecting system but discharged without treatment. These two categories result 
in the highest discharged loads of BOD5, COD, Ntot and Ptot, contributing approx. 69% of BOD5, 66% of 
COD, 50% of Ntot and 54% of Ptot. From the 137 agglomerations �100,000 PE (43,621,842 PE), 21 
agglomerations (reflecting 21% of the generated load) had no wastewater treatment. 
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Figure 1: Emissions (t/a) of BOD5, COD, Ntot and Ptot under different scenarios 
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Implementation of the baseline scenario would require the upgrade of wastewater treatment for 444 
agglomerations (29,842,478 PE) in order to provide N and P removal for the entire generated load and 
also the establishment of secondary treatment for 1997 agglomerations (11,647,840 PE) that are not 
served by any wastewater treatment, (partially) primary or (partially) secondary treatment, for the 
reference years 2005/2006.  
 
Compared to the reference scenario, emissions of BOD5 would be reduced by 49% and emissions of 
COD by approx. 44%. For Ntot a reduction of 28% could be achieved, and for Ptot emissions, a 29% 
reduction. In addition, when taking into consideration the use of P-free detergents in the entire DRB, 
the reduction of Ptot emissions would amount to as high as 36%. 
 
The establishment of the midterm scenario would require the upgrade of wastewater treatment for 152 
agglomerations (7,774,872 PE) in order to provide P removal for the entire generated load and also 
the provision of N and P removal for the entire generated load of 8 agglomerations (871,221 PE). 
Compared to the reference scenario, these measures would decrease the emissions of BOD5 by 66%, 
COD by 58%, Ntot by 32% and Ptot by 43%. Under the assumption of P-free detergent use in the entire 
DRB, the midterm scenario would decrease Ptot emissions by 52% compared to the reference 
scenario. 
 
Finally, the implementation of the vision scenario would require the establishment of N and P removal 
for the entire generated load of a further 308 agglomerations (14,188,970 PE) additional to those 
identified for secondary treatment, N removal or P removal in the midterm scenario, and the provision 
of secondary treatment in an additional 1664 agglomerations (5,344,016 PE). Compared to the 
reference scenario, the emissions would be reduced by approx. 78% and 69% for BOD5 and COD 
respectively, 43% for Ntot and 48% for Ptot. The stringent use of P-free detergents would decrease 
emissions of Ptot by 52%. 
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2. Background 

2.1 General framework of the Municipal Emission Inventory 
Emission inventories are fundamental requisites to assess human influences on the environment. In 
addition to international reporting requirements, information on emissions to water is of essential 
importance for national authorities and international organisations dealing with water resource 
planning and management. For the ICPDR, emission inventories serve as a valuable basis for:  

• River Basin Management Plans 
• Joint Action Programme 
• DABLAS (Danube Black Sea Task Force) 

 
For the reference years 1997, 2000 and 2002, the ICPDR has prepared inventories on point source 
emissions including: emissions from municipal sources (2000: existing wastewater treatment plants; 
2002: untreated and treated municipal sources), industrial sources and agro-industrial point sources 
(2002 only) (ICPDR, 2000). 

In the year 2006, the ICPDR Municipal Emission Inventory was modified in such a way as to be 
consistent with the collection of data under the UWWT Directive (Council Directive 91/271/EEC). The 
reason for this modification was the need to design a systematic approach for the collection and 
compilation of emission data in line with EU obligations. As the EU MS and accession countries 
already have to fulfil the extensive reporting requirements of the UWWT Directive, which cover most of 
the information required for the ICPDR tasks, this information forms the basis for the data collection for 
the ICPDR. 

The main difference between the ICPDR Municipal Emission Inventory 2006 (EMIS 2006) and former 
emission inventories on point sources is the central object of the inventory. The central concept in the 
Emission Inventory 2006 is the agglomeration (i.e. an area where the population and/ or economic 
activities are sufficiently concentrated for urban wastewater to be collected and conducted to an urban 
wastewater treatment plant (UWWTP) or to a final discharge point), whereas the former emission 
inventories were based on already existing urban wastewater discharges (existing pressures). The 
agglomeration approach has the advantage of presenting pressures from those human settlements 
where the actual connection rate to public sewer systems and wastewater treatment plants is still low 
(which is the case for the lower Danube countries). 
 
The collection of data on municipal emissions was designed as a two-step approach. In the first phase 
(EMIS 2006), the methodology was developed and data on agglomerations with a size of more than 
10,000 PE was collected (reference date 31/12/2005). In the second phase (EMIS 2007), data on 
agglomerations between 2000 PE and 10,000 PE was requested, offering the countries the additional 
possibility to up-date information on agglomerations >10,000 PE (reference date 31.12.2005 or 
31.12.2006 in the case of one dataset delivered for all agglomerations &���� PE). Due to changes of 
the data model for reporting under Article 15 of Directive 91/271/EEC in December 2006, the data 
model for EMIS 2007 had to be changed accordingly. Under EMIS 2006 the data model foresaw that 
one agglomeration can be connected to one or several UWWTPs, whereas one UWWTP could only 
serve one agglomeration (relation agglomeration: UWWTP = 1:n). In contrast, the data model under 
EMIS 2007 presented the additional situation where one UWWTP can serve one or more 
agglomerations (relation agglomeration: UWWTP = m:n). 
 
The present report summarizes the results of EMIS 2006 and EMIS 2007, describing the wastewater 
treatment of all agglomerations �2000 PE in the DRB for the reference year 31/12/2005 or 31/12/2006 
(reference scenario). Besides this description of the present situation, three possible future scenarios 
of wastewater treatment in 2015 are given. 
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2.2 Description of scenarios 
The scenarios presented in this report include a description of the current situation of wastewater 
treatment in agglomerations with at least 2000 PE in the DRB at reference date 31/12/2005 or 
31/12/2006 (reference scenario).  

At reference date 2005/2006, 8 EU MS were contributing to the DRB. In two of these countries, the 
UWWT Directive had to be fully implemented by 31st December 2005, whereas for the remaining 6 
Member States, different transitional periods for implementation of the Directive apply. In general, the 
final deadline for compliance is 31st December 2015 (for smaller agglomerations in Romania only - 
2000 PE – 10,000 PE - a final deadline of 31st December 2018 applies). Under Article 5 of the UWWT 
Directive, three EU MS designated their entire territory, or their national part of the DRB, as a sensitive 
area, a further three EU MS implemented more stringent treatment in their entire territory according to 
Article 5(8) and the two remaining EU MS designated 8 water bodies as sensitive areas / catchment 
areas of sensitive areas. The non EU countries have normal areas only. 
 
The present report additionally describes three future scenarios of wastewater treatment. The baseline 
scenario (BS-UWWT) describes the agreed measures for the first cycle of implementation of the WFD 
on the basin-wide scale until 2015. Two additional scenarios, the midterm scenario (MT-UWWT) and 
the vision scenario (VS-UWWT) have been developed describing further steps toward the vision for 
organic pollution as an orientation for future policy decisions. 
 
In brief, the scenarios can be described as follows: 
 

• Reference Situation UWWT 2005/2006 (RefSit-UWWT): This scenario gives an overview of 
the current situation of wastewater treatment (reference date 31/12/2005 or 31/12/2006) and 
treatment efficiency in the DRB. 

• Baseline scenario UWWT 2015 (BS-UWWT): This scenario describes the agreed measures 
for the first cycle of implementation of the WFD on the basin-wide scale (until 2015). Measures 
that are legally required for EU MS and other measures that can be realistically taken by the 
Non EU MS have been taken into account. 
As the Black Sea has been designated as a sensitive area due to the need to protect against 
eutrophication, it is necessary to identify the catchment area of the Black Sea as the 
catchment of a sensitive area according to Article 5(5) of the UWWT Directive. Accordingly, 
the baseline scenario was based on the consideration that, under the UWWT Directive, the 
entire Danube Basin is a 'catchment of a sensitive area', with N and P sensitivity. Hence, the 
following assumptions for measures to be implemented by 2015 were taken: 

• EU MS with a final deadline of 31st December 2005 to comply with Directive 
91/271/EEC (Austria, Germany): Both EU MS apply Article 5(8) and Article 5(4) of 
Directive 91/271/EEC (minimum percentage of the reduction of the overall load 
entering all UWWTPs is at least 75% for total N and total P) and have already 
complied with the Directive at reference date 31/12/2005 or 31/12/2006. Hence, from 
a legal point of view, no need for further improvement of wastewater treatment is 
identified. However, both Member States indicated that wastewater treatment for 
several agglomerations will be further improved by 2015. In order to give the most 
realistic picture, forecasted wastewater treatment in 2015 was taken into account for 
the baseline scenario, in the case that this information was available at the 
agglomeration-level. 

• EU MS with a final deadline of 31st December 2015 to comply with Directive 
91/271/EEC:  For these Member States, it was assumed that Directive 91/271/EEC 
would be implemented by 2015. Several EU MS apply Article 5(4) in their entire 
country or in their national parts of the DRB. For these areas, it is required that the 
minimum percentage of the reduction of the overall load entering all UWWTPs is at 
least 75% for total N and total P and hence, a forecast of wastewater treatment at the 
agglomeration-level is difficult. In the cases where no other information was available 
from the countries, it was assumed for the purpose of this report that, in order to 
achieve the required removal-rates, N and P removal will be implemented for all 
agglomerations >10,000 PE, whereas secondary treatment will be implemented in 
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agglomerations �2000 PE–10,000 PE. It has to be stressed that this approach does 
not necessarily reflect the treatment requirements for implementation of Directive 
91/271/EEC (the 75% reduction-rate for total N and total P loads may be achieved in 
the case where not all agglomerations >10,000 PE are treated by N and P removal). 
However, it serves as interim assumption for the present report in order to calculate 
forecasted emissions. 

• EU MS with a final deadline of after 31st December 2015 to comply with 
Directive 91/271/EEC (Romania): While agglomerations with a size >10,000 PE have 
to comply with Article 3, Article 4 and Article 5(2) by 31st December 2015 at the latest, 
agglomerations �10,000 PE are subject to a transitional period until 31st December 
2018. The interim target date to comply with Article 3 (80% of the total biodegradable 
load of agglomerations of 2000 PE-10,000 PE) and Article 4 (77% of the total 
biodegradable load of agglomerations of 2,000 PE-10,000 PE) is 31st December 
2015. For the purpose of this data evaluation, it was assumed that agglomerations 
>10,000 PE are served by N and P removal. For agglomerations 2000 PE– 
10,000 PE, it was assumed that secondary treatment is in place for 77% of the total 
biodegradable load of agglomerations. 

• Non EU MS: Non EU countries were asked for forecasted improvements until the year 
2015. In the cases where information was available on agglomeration-level, these 
data were taken into account for the baseline scenario. In the cases where no data 
was available on agglomeration-level, it was assumed that the situation for 
wastewater treatment in 2015 would be identical to that in the reference year 2005 or 
2006. 

• Midterm scenario (MT-UWWT): This scenario is based on the baseline scenario. In addition, 
it assumes for Non EU MS that P removal is in place for agglomerations >10,000 PE in order 
to achieve the management objectives. 
In the framework of the daNUbs project (http://danubs.tuwien.ac.at), consistent removal of P 
from all water treatment plants (larger than 1000 PE) was assessed as sensible for the sake of 
protecting water in river basins, economically justified and technically simple. In contrast to N 
removal, which requires a specific size of wastewater treatment plant and hence structural 
measures, P removal can be realised more easily by adding P precipitants to the wastewater 
treatment process. In order to draft the scenario for the reference year 2015 as realistic as 
possible, P removal was only considered for agglomerations >10,000 PE. 

• Vision scenario (VS-UWWT): This scenario goes beyond the BS-UWWT and the MT-UWWT 
and therefore far beyond the requirements of UWWT Directive. It is based on the assumption 
that the full technical potential of wastewater treatment regarding the removal of organic 
influents and nutrients is exploited for both EU and Non EU MS. If such a scenario was to be 
realised, it is assumed that agglomerations >10,000 PE are equipped with N and P removal 
(secondary/tertiary wastewater treatment), whereas all agglomerations �2000 PE are 
equipped with secondary treatment. 
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3. Method of data evaluation 

3.1 Basic concept 

According to the data model of the UWWT Directive, the data model of the ICPDR Municipal Emission 
Inventory 2007 considers the following relation between agglomeration, UWWTP / collecting system 
without treatment and discharge point (see also Figure 2): 

• One agglomeration can be served by one or no UWWTP / Collecting system without 
treatment (relation 1:1); 

• One agglomeration can be served by several UWWTPs / Collecting systems without 
treatment (relation 1:n); 

• Several agglomerations can be connected to one UWWTP / Collecting system without 
treatment (relation m:1) 

• One UWWTP Collecting system without treatment discharges wastewater by one (relation 
1:1) or several discharge points (relation 1:n) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Besides this general relation between agglomeration, UWWTP / Collecting system without treatment 
and discharge point, the second important parameter to consider is the pathway of wastewater from 
the agglomeration to discharge to the environment. The main pathways of wastewater from an 
agglomeration can be described as follows: 

• Collection in a collecting system (= system of conduits) and treatment in an UWWTP; 
• Collection in a collecting system (= system of conduits) and discharge without treatment (in 

the ICPDR Municipal Emission Inventory 2007 this situation is presented by so called 
“NOWWTP” referring to a “Collecting system without treatment”); 

• Collection in individual and appropriate systems (e.g. cesspools) and transport to an UWWTP 
by truck; 

• Discharge without collection and treatment. 

These possible pathways are described in Figure 3 in more detail: 
 

 

 

 

 

 

 

 

 

UWWTP/ Collecting system without treatment 

n 

m 
 
Discharge 

Point n 1 

 
Agglomeration 

Figure 2: Data model under EMIS 2007 (according to the data model under Article 15 of 
Directive 91/271/EEC) 
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Figure 3: Major pathways of wastewater from agglomerations as covered by the Municipal Emission Inventory 
2007 

The ICPDR Municipal Emission Inventory 2007 templates considered the principal data model and the 
different possible pathways in the following way: the link between agglomerations, 
UWWTPs/NOWWTPs and discharge points is provided by defining unique codes (IDs) for each object 
and linking these IDs in the different templates. The different wastewater pathways are covered by the 
following parameters: 

• Template agglomerations:  % of generated load collected in a collecting system (estimate); 
   % of generated load collected but discharged without treatment;   

  % of generated load addressed through individual and appropriate    
systems (IAS); 

  % of generated load not collected in collecting system and not 
addressed through individual and appropriate systems (IAS). 

• Template UWWTPAgglo.: % of the generated load of the agglomeration treated in this 
UWWTP. 
 

 
 
Example: The situation described in Figure 3 is reflected in the templates as follows: 
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Template UWWTPAgglo:  
 

 
 
 
 
 
 
 
 
 

 

3.2 Data evaluation for the Municipal Emission Inventory 2007: situation as 
of 31/12/2005 or 31/12/2006 

1. Only agglomerations with a generated load �2000 PE were considered for data evaluation. 

2. For EU MS, data reported under EMIS 2007 for the DRB was identical to information reported 
under the UWWT Directive Article 15 (Questionnaire 2007). Most countries provided information 
under EMIS 2007 by the 31/12/2007.  

In the framework of reporting under Article 15 of the UWWT Directive (Questionnaire 2007), the 
European Commission had set up a helpdesk that elaborated a first screening of completeness 
and technical correctness of reported information (e.g. investigations as to whether IDs were 
unique, the data model was correctly established and reported coordinates were located within the 
borders of the EU MS). After this first screening of data, some corrections were required and 
Member States sent an update of the UWWT Directive Questionnaire 2007 to the European 
Commission. Hence, data reported under the Questionnaire 2007 may sometimes diverge from 
information reported under EMIS 2007.  

In order to minimise the requests to countries during data evaluation of EMIS 2007, the EMIS 
datasets were updated with information reported under the UWWT Questionnaire 2007 as far as 
possible. Data which were taken over from the UWWT Questionnaire 2007 are described in detail 
in the Annex. 

3. It was investigated whether all agglomerations (where a specific % is collected in a collecting 
system) were linked to at least one UWWTP/NOWWTP and whether all UWWTPs/NOWWTPs 
were linked to at least one discharge point via IDs. In cases where the link via IDs was not 
established, efforts were taken to define the link via names of agglomerations, 
UWWTPs/NOWWTPs and discharge points. 

In cases where a UWWTP/NOWWTP could not be linked to a discharge point, the discharged 
loads from this UWWTP/NOWWTP were estimated according to the method described under 
point 7. 

In cases where an agglomeration could not be linked to any UWWTP/NOWWTP and where the 
parameter “% of generated load collected in a collecting system” was 0, then it was assumed that 
the total generated load of this agglomeration was not collected and discharged without treatment. 

In cases where an agglomeration could not be linked to any UWWTP/NOWWTP where the 
parameter “% of generated load collected in a collecting system” was not 0, then it was assumed 
that the generated load of this agglomeration collected in a collecting system is discharged without 
treatment. In this case, a NOWWTP was created and discharged loads were calculated for this 
NOWWTP. 

4. Besides the link between agglomerations, UWWTPs/ NOWWTPs and discharge points via IDs, it 
is crucial to know which fractions (=% of the generated load) enter the different wastewater 
pathways. In cases where this parameter was not reported in EMIS 2007 by EU MS, this 
information was taken over from the UWWT Questionnaire 2007. In cases where the parameter 
“% of the generated load of the agglomeration treated in this UWWTP” was not given for a 
UWWTP/NOWWTP in the Non EU MS, this parameter was considered as identical to the 
parameter “% of generated load collected in a collecting system” and/ or “% of generated load 
collected but discharged without treatment” (in cases where NOWWTPs were reported). 
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In cases where these parameters were also not reported, then the parameter “% of population 
connected to combined sewage network” and/or the parameter “% of population connected to 
separate sewage network” were taken into consideration. In cases where no information was 
reported for all the above mentioned parameters, a default value of 75% was used for the 
parameter “% of generated load collected in a collecting system”. 

5. Under the UWWT Directive, one wastewater pathway covers the generated load addressed 
through individual and appropriate systems (IAS). Wastewater addressed through IAS can be 
treated locally (e.g. domestic sewage treatment plant) or transported to a treatment plant (e.g. 
collected in a cesspool and then transported to a UWWTP by truck). In EMIS 2007, it was 
foreseen that the fraction of the generated load collected in a cesspool and transported to an 
UWWTP by truck is included in the parameter “% of the generated load of the agglomeration 
treated in this UWWTP” in the template UWWTPAgglo. In cases where this parameter was not 
reported but a specific fraction of the generated load was reported to be addressed through IAS, 
then it was assumed that the emissions from the UWWTP already covered the generated load of 
the connected agglomeration addressed through IAS. In cases where no UWWTP / Collecting 
system without treatment was connected to one agglomeration, but a specific fraction of the 
generated load was reported to be addressed through IAS, emissions of BOD5, COD, Ntot and Ptot 
were calculated separately. 

6. In cases where more than one agglomeration was connected to one UWWTP/NOWWTP, the 
emissions (BOD5, COD, Ntot and Ptot) reported for the discharge-point connected to this 
UWWTP/NOWWTP were allocated to the different agglomerations. Allocation was done under 
consideration of the generated load of the agglomerations (PE) and the percentage of the 
generated load treated in the UWWTP/NOWWTP. 

7. In cases where emissions for BOD5, COD, Ntot and/or Ptot were missing, this data was calculated 
by using estimation factors, considering the generated load of the agglomeration (PE), the 
percentage of the generated load treated in the UWWTP/NOWWTP connected to this discharge 
point and the type of treatment in the UWWTP/NOWWTP. 

In a first step, the generated loads were calculated based on estimation coefficients (Zessner & 
Lindtner, 2005): 

BOD5    60 g/PE/day 
COD  110 g/PE/day 
Ntot    8.8 g/PE/day 
 

Calculation of generated loads of total P for reference date 31/12/2005 or 31/12/2006 took into 
account the fact that most countries in the DRB have not yet introduced P-free detergents. For 
this reason, country specific coefficients were used to estimate the generated loads of Ptot per 
population equivalent. On the basis of country-specific P emissions per inhabitant and per day 
(Van Gils et al., 2005 in: Kroiss et al., 2008), the following estimation coefficients were taken into 
account for population equivalents (PE). The coefficient for Serbia was reported in the update of 
information delivered in April 2009. 
 
Country Coefficient (g P/ (PE d) 

Austria 1.5 

Bosnia and 
Herzegovina Coefficient from HR was used 

Bulgaria Coefficient from RO was used 

Croatia 2.05 

Czech Republic 1.7 

Germany 1.5 

Hungary 1.7 

Country Coefficient (g P/ (PE d) 

Moldova 2.05 

Romania 1.5 

Serbia 1.8 

Slovakia 1.55 

Slovenia 1.9 

Ukraine Coefficient from MD was used 

 
For the calculation of future scenarios for the reference year 2015, the use of P-free detergents 
was assumed for all countries in the DRB. For this reason, total generated loads of total P for the 
year 2015 were calculated by the use of an estimation coefficient of 1.5 g/PE/day. This value was 
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reported by Zessner & Lindtner (2005) for Austria, where P-free detergents have been used for 
several years. 
In a second step, discharged loads were calculated on the basis of generated loads and 
treatment type: 

No treatment Generated loads are reported as discharged ones. 

Primary 
treatment 

BOD5 reduction:   20% (UWWT Directive [91/271/EEC]) 

COD reduction:    25% (ATV A131 [2000]) 

Ntot reduction:        9% (ATV A131 [2000]) 

Ptot reduction:       10% (ATV A131 [2000]) 

Secondary 
treatment 

BOD5 reduction:   70% (UWWT Directive [91/271/EEC]) 

COD reduction:    75% (UWWT Directive [91/271/EEC]) 

Ntot reduction:       35% (Zessner & Lindtner, 2005) 

Ptot reduction:       20% (ATV A202 [1992]) 

More stringent 
treatment 

BOD5 reduction:  95% (Austrian Wastewater Emission Ordinance for Urban Wastewater2) 

COD reduction:    85% (Austrian Wastewater Emission Ordinance for Urban Wastewater) 

Ntot reduction:       70% (UWWT Directive [91/271/EEC]) 

Ptot reduction:       80% (UWWT Directive [91/271/EEC]) 

As result of these calculations, discharged loads of BOD5, COD, Ntot and Ptot were available for all 
UWWTPs/NOWWTPs. 

 
8. The type of treatment was defined for each agglomeration. In cases where an agglomeration was 

served by more than one UWWTP/NOWWTP, UWWTPs/NOWWTPs with the same treatment 
level were grouped together and the respective percentage values for the generated load of the 
agglomeration treated in this UWWTP were summarised.  

Example: Agglomeration 1:  

The generated load (PE) is served by 
 
UWWTP 1     primary treatment            4% 
UWWTP 2     secondary treatment     20% 
UWWTP 3     primary treatment          60% 
UWWTP 4     no treatment                  16% 

 
 
 

      primary treatment             64% 
      secondary treatment        20% 
      no treatment                    16% 

 

 
After grouping treatment levels for each agglomeration, the definition of treatment types was 
undertaken as described in the table below. In each case, the highest treatment type available 
was considered for the purpose of definition of the treatment type. 

�80% of an agglomeration treated in a UWWTP with 3NP, 3N or 3P More stringent treatment 

<80% of an agglomeration treated in a UWWTP with 3NP, 3N or 3P Partial more stringent treatment 

�80% of an agglomeration treated in a UWWTP with 2 Secondary treatment 

<80% of an agglomeration treated in a UWWTP with 2 Partial secondary treatment 

�80% of an agglomeration treated in a UWWTP with 1 Primary treatment 

<80% of an agglomeration treated in a UWWTP with 1 Partial primary treatment 

Agglomeration  treated in UWWTP with no treatment No treatment 

 
The following example illustrates this approach: 
Example: Agglomeration 2: 
 
50% collected and given primary treatment 
10% collected and given secondary treatment 
40% not collected / no treatment 

 
 

     Partial secondary treatment 
 

                                                      
2 1. Abwasseremissionsverordnung für kommunales Abwasser (BGBl 1996/210) 
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9. The emissions of BOD5, COD, Ntot and Ptot were summarised for all treatment types in a country. 

10. For all large agglomerations (�100,000 PE) in a country, a more detailed analysis of the treatment 
levels was provided, in that the generated load (PE) treated in UWWTPs/NOWWTPs with 
different treatment levels was indicated. 

3.3 Data evaluation for the Municipal Emission Inventory 2007: future 
scenarios for 2015 

1. Most Non EU MS provided information on forecasted size and treatment of agglomerations or 
UWWTPs for the year 2015. For those UWWTPs where no information was available on 
agglomeration or UWWTP level, the size and treatment type available in the reference year 
31/12/2005 or 31/12/2006 was taken into account. 

2. The calculation of emissions for future scenarios was elaborated based on estimation coefficients 
(see chapter 3.2) and reduction efficiencies for the different types of wastewater treatment. In 
cases where the calculated emissions of an assumed “higher” treatment type exceeded the 
emissions reported for reference year 2005 or 2006, then the latter data were taken into account 
and not the calculated ones. 

3.4 Presentation of results 

The presentation of results was undertaken in the following way: 

3.4.1 Presentation of the situation as of 31/12/2005 or 31/12/2006 

For the presentation of the current situation regarding wastewater treatment, all agglomerations were 
attributed to the dominant treatment category according to the methodology described in chapter 3.2, 
point 8, and the emissions of BOD5, COD, Ntot and Ptot were summarised for all pathways from the 
agglomeration (see Table 1). 

Table 1: Example of the presentation of wastewater treatment (reference date 31/12/2005 or 31/12/2006) 

Name of country Number of 
agglomerations 

generated 
load (PE) 

Emissions 
BOD (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus other tertiary 
treatment*             

Collected plus tertiary treatment 
(3NP) 457 15,286,504 4629 24,434 6810 570 

Collected plus tertiary treatment 
(3N) 10 87,450 31 206 55 19 

Collected plus tertiary treatment 
(3P) 120 2,255,725 1023 4109 1952 114 

Collected plus partial other 
tertiary treatment*             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 25 619,378 489 1784 678 83 

Collected plus partial secondary 
treatment             

Collected plus primary 
treatment             

Collected plus partial primary 
treatment             

Collection plus treatment - 
total 612 18,249,057 6172 30,533 9495 786 

              
Collection and no treatment             

              
Not collected and not treated             

Total 612 18,249,057 6172 30,534 9,496 786 

*Other more stringent treatment than N and/or P removal (e.g. chlorination, sand filtration, etc.) 
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The following example illustrates the methodology: 85% of agglomeration A (50,000 PE) was treated 
in a UWWTP with N and P removal, whereas the remaining fraction was discharged without treatment. 
Emissions of BOD5 from the UWWTP providing N and P removal amounts to 9.8 t/a, whereas 
emissions from the fraction that is discharged without treatment amounts to 164 t/a. In the results 
table, agglomeration A is presented as follows: 
 

  

Number of 
agglomerations 

generated 
load (PE) 

Emissions 
BOD (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus more stringent 
treatment (3NP) 1 50,000 173.8    

 
It is always the highest treatment type that is considered in the results table (e.g. an agglomeration is 
treated by a UWWTP that provides primary and secondary treatment. The agglomeration is only 
counted once for secondary treatment and not for primary and secondary treatment). 

3.4.2 Presentation of the situation for agglomerations &100,000 PE as at 31/12/2005 or 
31/12/2006 

To present the wastewater treatment situation for agglomerations &100,000 PE, the absolute PE 
amount entering the different wastewater pathways is depicted (see Figure 4). 
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Figure 4: Example of the presentation of wastewater treatment in agglomerations &100,000 PE 

 

3.4.3 Presentation of future scenarios for each country 

For the presentation of future scenarios, the emissions to the environment from agglomerations 
�2000 PE are given separately for BOD5, COD, Ntot and Ptot. For those countries that are using P-
containing detergents in the reference year 2005/2006, an additional future scenario is presented 
involving the use of P-free detergents. 

The figures (see example in Figure 5) represent the decrease in emissions due to improved 
wastewater treatment in 2015 in relation to the current situation (reference scenario = column 1). As it 
represents the reference scenario, the emissions reported for reference year 2005/2006 in column 1 
always represent 100%. In each column, the emissions of BOD5, COD, Ntot and Ptot are differentiated 
into emissions resulting from i) agglomerations where at least part of the generated load is collected in 
collecting systems (darker coloured parts of the columns), and ii) agglomerations where none of the 
generated load enters a collecting system (lighter coloured parts of the columns). The latter fraction 
reaches the environment as diffuse pollution and hence effects the aquatic environment of the DRB 
less directly than point sources. However, as the agglomeration including all generated loads 
represents the central concept of the Emission Inventory and as the collection of all wastewater in a 
collecting system is foreseen in Article 3 of Directive 91/271/EEC, this fraction is also presented in 
Figure 5. 
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Figure 5: Example of the presentation of emissions under different scenarios 

 
 

Emissions resulting from 
agglomerations without 
connection to collecting 
system and treatment plant 

Emissions resulting from 
agglomerations where at least 
part of the generated load is 
collected in a collecting 
system 
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4. Results and conclusions 

The results of the ICPDR Emission Inventory 2006/2007, as well as the future scenarios, are 
presented in the following way. Separated into agglomerations served by each different treatment 
type, Table 2 to Table 5 present the annual emissions of BOD5, COD, Ntot and Ptot from DRB 
agglomerations �2000 PE under consideration of each of the different scenarios. (N.B. The 
agglomerations are always attributed to the highest level of treatment type available.) The tables give 
a rough overview of the present situation on wastewater treatment in the DRB, reflecting that in 2005/ 
2006 there was still a high number of agglomerations �2000 PE which were neither connected to a 
collecting system nor to a sewage treatment plant. In Table 2 to Table 5, the entire agglomeration and 
all associated emissions are allocated to the highest treatment type available.  
Figure 6 summarises the influence of the different scenarios on emissions of BOD5, COD, Ntot and Ptot. 
As many countries were still using P-containing detergents in the reference year 2005/2006, two 
different approaches were laid down for calculating P-emissions from agglomerations: in the first 
approach, emissions of Ptot were based on estimation coefficients as presented in chapter 3.2, point 7; 
the second approach was based on the assumption that P-free detergents are used in the entire DRB.  
All scenarios in Figure 6 differentiate between emissions originating from those agglomerations where 
at least part of the generated load is collected in collecting systems and emissions from 
agglomerations where the generated load is not collected in a collecting system. This differentiation 
was undertaken as emissions not yet collected in a collecting system do not directly enter surface 
waters. As they either drain into the ground or are used for agricultural purposes, they enter the 
aquatic environment mainly via groundwater. However, as the central object of the UWWT Directive is 
the agglomeration, emissions from the not collected fraction of wastewater were also considered in 
Figure 6. 
 

Table 2: Reference scenario: wastewater treatment in agglomerations �2000 PE in the DRB and emissions of 
BOD5, COD, Ntot and Ptot into the environment (reference date 31/12/2005 or 31/12/2006) 

RefSit-UWWT Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

collected plus other tertiary 
treatment* 123 2,803,699 5,272 13,048 4,542 695 

collected plus tertiary treatment 
(3NP) 1,007 31,508,769 15,860 70,240 20,606 1,941 

collected plus tertiary treatment 
(3N) 172 2,760,176 2,639 10,720 2,796 618 

collected plus tertiary treatment 
(3P) 217 4,562,463 2,634 11,559 5,221 329 

collected plus partly other tertiary 
treatment*             

collected plus partially tertiary 
treatment (3NP) 68 1,264,228 5,620 12,744 2,388 427 

collected plus partially tertiary 
treatment (3N) 49 270,230 2,487 4,922 530 102 

collected plus partially tertiary 
treatment (3P) 5 17,178 133 264 31 6 

collected plus secondary 
treatment 486 13,132,976 50,117 119,345 20,876 3,827 

collected plus partially secondary 
treatment 420 8,086,726 103,703 188,746 19,713 3,342 

collected plus primary treatment 24 529,721 3,093 9,946 1,423 192 

collected plus partially primary 
treatment 129 3,310,190 33,841 76,726 6,347 1,653 

collected and treatment - total 2,700 68,246,355 225,398 518,258 84,472 13,132 
              
collected and no treatment 613 14,587,070 253,447 519,455 45,584 8,719 

              
not collected and not treated 2,911 11,897,637 258,503 473,710 37,932 6,776 

Total 6,224 94,731,062 737,348 1,511,423 167,988 28,627 

*Other more stringent treatment than N and/or P removal (e.g. chlorination, sand filtration, etc.) 
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As can be seen from Table 2, 6,224 agglomerations �2000 PE were reported for the reference date 
2005/2006 in the DRB. Of these, 4,969 agglomerations (21,137,842 PE) are of the size class 
2000 PE–10,000 PE and 1,255 agglomerations (73,593,220 PE) are >10,000 PE There are 137 
agglomerations with a size �100,000 PE, which produce about 46% of the total generated wastewater. 
The considerable number of 2,911 agglomerations, reflecting around 13% of the total generated load, 
is not connected to either a collecting system or treatment plant. The generated load of 
agglomerations where wastewater is collected in collecting systems but discharged without treatment 
amounts to approximately 15% of the total generated load. These two fractions result in the highest 
emissions of BOD5, COD, Ntot and Ptot, contributing around 69% of BOD5, 66% of COD, 50% of Ntot 
and 54% of Ptot. 
Of the 137 agglomerations �100,000 PE (43,621,842 PE), 21 agglomerations (reflecting 21% of the 
generated load) had no wastewater treatment. 
 

Table 3: Baseline scenario: wastewater treatment in agglomerations �2000 PE in the DRB and emissions of 
BOD5, COD, Ntot and Ptot into the environment for 2015 

BS-UWWT 2015 Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Emissions 
Ptot - 1,5 g 
P/d (t/a) 

collected and other tertiary 
treatment* 122 1.970.348 4.545 9.411 2.602 573 531 

collected and tertiary 
treatment (3NP) 1.447 61.419.401 46.596 228.969 47.570 5.181 4.876 

collected and tertiary 
treatment (3N) 163 1.607.348 1.081 4.303 1.178 356 348 

collected and tertiary 
treatment (3P) 206 3.024.228 1.920 7.755 3.332 230 208 

collected and partly other 
tertiary treatment* 0             

collected and partially 
tertiary treatment (3NP) 58 923.284 5.180 9.829 1.759 524 337 

collected and partially 
tertiary treatment (3N) 45 281.663 3.072 5.989 589 149 124 

collected and partially 
tertiary treatment (3P) 5 17.178 51 127 28 4 4 

collected and secondary 
treatment 2.389 14.910.630 82.573 133.811 28.402 6.271 5.987 

collected and partially 
secondary treatment 20 443.874 6.779 13.357 1.264 279 210 

collected and primary 
treatment 3 104.565 747 1.362 269 55 57 

collected and partially 
primary treatment 27 271.646 4.255 8.688 777 181 135 

collected and treatment - 
total 4.485 84.974.165 156.800 423.601 87.769 13.802 12.817 

                
collected and no treatment 259 5.430.456 119.932 240.038 19.454 3.712 2.969 

                not collected and not 
treated 1.468 4.504.780 98.227 180.083 14.407 2.784 2.454 

Total 6.212 94.909.402 374.959 843.722 121.629 20.298 18.240 

*Other more stringent treatment than N and/or P removal (e.g. chlorination, sand filtration, etc.) 
 

The baseline scenario (Table 3) describes the agreed measures for the first cycle of implementation of 
the WFD on the basin-wide scale until 2015. For the EU MS, it was assumed that Directive 
91/271/EEC is implemented in the countries, as far as foreseen by the final deadlines or transitional 
periods for implementation. For the Non EU MS, improvements in wastewater treatment in committed 
UWWTPs were taken into account. Several countries indicated that in 2015 the number of 
agglomerations and/or the generated load of agglomerations will change, which is clear when 
comparing Table 2 and Table 3.  
Compared to the reference situation, implementation of the baseline scenario would require the 
upgrade of wastewater treatment of 444 agglomerations (29,842,478 PE) in order to provide N and P 
removal for the entire generated load and the establishment of secondary treatment for 1997 
agglomerations (11,647,840 PE) that are not served by any wastewater treatment, (partial) primary or 
(partial) secondary treatment in the reference years 2005/2006. 
The baseline scenario implies that 1445 agglomerations (covering around 8% of the total generated 
load in 2015) that had not been connected to a collecting system in reference year 2005/2006, will be 
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equipped with a collecting system, which means that the load entering wastewater treatment plants 
will significantly increase. In order to avoid a deterioration of the actual situation, it is therefore required 
to combine the establishment of collecting systems with the establishment of wastewater treatment 
plants, as shown in the baseline scenario. 
However, under the baseline scenario there will still be a considerable number of agglomerations for 
which no collecting system is in place for the entire generated load (including 10 agglomerations with a 
size >10,000 PE) and also for which a collecting system but no wastewater treatment is available for 
the entire generated load (including 77 agglomerations >10,000 PE). 
The improvement in wastewater treatment results in a clear shift in the relevance of the wastewater 
fraction not connected to collecting systems and/or wastewater treatment plants. In contrast to the 
reference scenario, only 58% of total BOD5 emissions, 50% of total COD emissions, 28% of total 
Ntotemissions and 32% of total Ptot emissions originate from this fraction. 
 

Table 4: Midterm scenario: wastewater treatment in agglomerations �2000 PE in the DRB and emissions of 
BOD5, COD, Ntot and Ptot into the environment in 2015 

MT-UWWT Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Emissions 
Ptot - 1,5 g 
P/d (t/a) 

collected and other tertiary 
treatment* 122 1.970.348 4.545 9.411 2.602 573 531 

collected and tertiary 
treatment (3NP) 1.455 62.290.622 47.545 233.897 48.544 5.309 4.970 

collected and tertiary 
treatment (3N) 163 1.607.348 1.081 4.303 1.178 356 348 

collected and tertiary 
treatment (3P) 358 10.799.100 10.068 52.377 18.911 1.278 1.049 

collected and partly other 
tertiary treatment* 0             

collected and partially 
tertiary treatment (3NP) 51 177.063 651 1.421 235 46 46 

collected and partially 
tertiary treatment (3N) 44 156.663 439 1.141 198 56 56 

collected and partially 
tertiary treatment (3P) 5 17.178 51 127 28 4 4 

collected and secondary 
treatment 2.350 12.547.064 70.047 112.596 24.038 5.097 4.952 

collected and partially 
secondary treatment 6 34.891 305 578 75 16 12 

collected and primary 
treatment 0 0 0 0 0 0 0 

collected and partially 
primary treatment 18 99.871 1.732 3.481 281 69 50 

collected and treatment - 
total 4.572 89.700.148 136.464 419.332 96.091 12.805 12.019 

                
collected and no treatment 182 857.261 21.970 41.030 3.518 714 465 

                not collected and not 
treated 1.458 4.351.993 94.881 173.948 13.916 2.680 1.131 

Total 6.212 94.909.402 253.315 634.311 113.525 16.199 13.615 

*Other more stringent treatment than N and/or P removal (e.g. chlorination, sand filtration, etc.) 
 

The midterm scenario (Table 3) reflects the situation where - in addition to the baseline scenario - P 
removal is supplied for all agglomerations >10,000 PE in the Non EU MS. Compared to the baseline 
scenario, implementation of this scenario would require the upgrade of wastewater treatment for an 
additional 152 agglomerations (7,774,872 PE) in order to provide P removal for the entire generated 
load and also provision of N and P removal for the entire generated load of 8 agglomerations 
(871,221 PE). The wastewater fraction not connected to collecting systems and/or wastewater 
treatment plants only amounts to 46% of BOD5 loads, 34% of COD loads, 15% of Ntot loads and 21% 
of Ptot loads. 

Finally, the vision scenario (Table 5) aims to present the results of the full use of the technical potential 
for wastewater treatment concerning the removal efficiencies of nutrients and goes beyond the 
treatment requirements for implementation of Directive 91/271/EEC. Compared to the midterm 
scenario, implementation of the vision scenario would require the establishment of N and P removal 
for the entire generated load of the 308 agglomerations (14,188,970 PE) that were considered with 



Annex  3 –DRBM Plan  
 

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 19 

secondary treatment, N removal or P removal in the midterm scenario, and the provision of secondary 
treatment in 1664 agglomerations (5,344,016 PE). 

 

Table 5: Vision scenario: wastewater treatment in agglomerations �2000 PE in the DRB and emissions of BOD5, 
COD, Ntot and Ptot into the environment in 2015 

VS-UWWT Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Emissions 
Ptot - 1,5 g 
P/d (t/a) 

collected and other tertiary 
treatment* 71 364.092 756 1.605 480 109 92 

collected and tertiary 
treatment (3NP) 1.763 76.479.592 60.122 297.351 60.447 6.949 6.359 

collected and tertiary 
treatment (3N) 141 606.321 560 1.886 497 171 168 

collected and tertiary 
treatment (3P) 157 707.306 548 2.426 999 91 71 

collected and partly other 
tertiary treatment* 0             

collected and partially 
tertiary treatment (3NP) 51 177.063 651 1.421 235 46 46 

collected and partially 
tertiary treatment (3N) 44 156.663 439 1.141 198 56 56 

collected and partially 
tertiary treatment (3P) 5 17.178 51 127 28 4 4 

collected and secondary 
treatment 3.980 16.401.187 101.193 158.573 33.382 7.417 6.924 

collected and partially 
secondary treatment 0 0 0 0 0 0 0 

collected and primary 
treatment 0 0 0 0 0 0 0 

collected and partially 
primary treatment 0 0 0 0 0 0 0 

collected and treatment - 
total 6.212 94.909.402 164.319 464.529 96.266 14.844 13.720 

                
collected and no treatment 0 0 0 0 0 0 0 

                not collected and not 
treated 0 0 0 0 0 0 0 

Total 6.212 94.909.402 164.319 464.529 96.266 14.844 13.720 

*Other more stringent treatment than N and/or P removal (e.g. chlorination, sand filtration, etc.) 
 
 
The effects of the implementation of the different future scenarios is also clear in Figure 6. Under 
consideration of the baseline scenario emissions of BOD5 could be reduced by 49% and emissions of 
COD by around 44%. For Ntot, a reduction of 28% could be achieved and the reduction of Ptot 
emissions would amount to 29%. When additionally taking into consideration the use of P-free 
detergents in the entire DRB, the reduction of Ptot emissions would increase to 36%. 
Compared to the reference scenario, implementation of the midterm scenario would decrease the 
emissions of BOD5 by 66%, COD by 58%, Ntot by 32% and Ptot by 43%. Under the assumption of the 
use of P-free detergents in the entire DRB, the midterm scenario would decrease Ptot emissions by 
52%. 
Compared to the reference scenario, establishing the vision scenario would reduce the emissions of 
BOD5 and COD by 78% and 69%, respectively. Furthermore, emissions for Ntot would be reduced by 
43% and the emissions of Ptot by around 48%. The stringent use of P-free detergents would decrease 
emissions of Ptot by 52% in the DRB. 
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Figure 6: Emissions (t/a) of BOD5, COD, Ntot and Ptot under different scenarios 

 
In 2006, the structure of the ICPDR Emission Inventory was modified to become consistent with the 
reporting requirements under Article 15 of the UWWT Directive. This approach was chosen in order to 
ease the work load under different reporting exercises and to obtain one homogenous picture and 
dataset concerning wastewater treatment in the DRB. However, for a few countries, the dataset 
delivered under the EMIS 2006/2007 differed from information reported in the year 2007 under Article 
15 of the UWWT Directive, mainly concerning the size of agglomerations. As both data collections 
were elaborated for the first time in 2007/2008, it is assumed that this difficulty will be overcome during 
subsequent data collections. 

The size of the agglomeration as the “new” core element of the data collection should be defined in a 
way that is independent from the existence of a collecting system / wastewater treatment plant. In the 
future, the definition of the size of the agglomeration should be similar in the DRB to ensure the 
comparability of data. The document “Terms and Definitions of the Urban Waste Water Treatment 
Directive (91/271/EEC)“3 could provide guidance on the definition of agglomerations. 

Considerable differences in the emissions from single countries may result from the different national 
approaches to provide data in the EMIS templates. The parameter on the percentage of generated 
load collected in a collecting system was interpreted in various ways, which may lead to an artificially 
different result for two countries with similar situations regarding wastewater treatment. It is assumed 

                                                      
3 http://circa.europa.eu/Members/irc/env/wfd/library?l=/working_groups/u-uwwtd-rep/02-meetings&vm=detailed&sb=Title 
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that the provision of information will be harmonised by countries in the framework of future emission 
inventories.  

The results of the current report may differ from national computations of emissions / discharged loads 
for BOD5, COD, Ntot or Ptot in national River Basin Plans elaborated under Article 13 of the WFD 
(European Commission, 2009). The reason for these discrepancies is the use of different estimation 
coefficients and also the fact that countries considered direct discharge loads into surface water 
instead of emissions from the entire agglomeration into the environment. For this reason, the results of 
this report cannot be directly compared with the results of national computation. 

Once again, it should be stressed that the provision of a sound, homogenous and complete dataset 
from the countries is a crucial prerequisite for the results elaborated under the different scenarios. In 
the cases where emissions are not measured for a particular treatment plant, these figures should be 
estimated by national experts and country–specific coefficients in order to reflect the specific situation 
in the countries in the most realistic way. Particularly in those cases where emissions for one 
parameter (e.g. BOD5) were frequently given for UWWTPs, whereas emissions for another parameter 
(e.g. Ntot) had to be estimated during data evaluation, the baseline scenarios may give different trends 
for the future developments. 
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6. Annex: Detailed evaluation for each country 

6.1 Germany 

6.1.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, two datasets from Germany were 
considered for the data evaluation: Baden-Württemberg had already reported data on all 
agglomerations �2000 PE in EMIS 2006. As no update of information was delivered under EMIS 
2007, this dataset was considered for data evaluation. Bavaria provided updated information on all 
agglomerations �2000 PE in the context of EMIS 2007. The reference date of both datasets was 
31/12/2005. 

• As a Member State of the European Union, Germany applies Art. 5(2,3) of the UWWT Directive. In 
July 1991, Germany designated the entire drainage area of the North Sea and Baltic Sea as a 
sensitive area, applying Article 5(4) of the Directive in both sensitive areas from January 1999 
onwards. Concerning water bodies in the Danube catchment, Bavaria designated the important 
Bavarian lakes (and their catchments) as sensitive areas in an August 1992. Since the Danube 
infiltrates to a considerable degree at the city of Fridingen, (the water eventually flowing via Lake 
Constance to the North Sea), Baden-Wuerttemberg designated the respective uppermost Danube 
stretch and its catchment as sensitive in a December 1993 Act. In all the cases addressed above, 
the designation criterion of eutrophication was applied. 

• In September 2007, Germany applied Art. 5(8) of the UWWT Directive because it was shown that, 
from 2005 onwards, the minimum percentage reduction of overall load entering all UWWTPs was 
at least 75% for total P and total N. 

• In the DRB of Germany, one agglomeration is served by one UWWTP / collecting system without 
treatment, so the ratio [agglomeration : UWWTP] = [1 : 1] was used. 

 

6.1.2 Country specific considerations for data evaluation 

• 15 agglomerations were reported with a generated load of less than 2000 PE:  
DE_AG_BW_1355100000046, DE_AG_BW_1355100000048, DE_AG_BW_1355100000062, 
DE_AG_BW_1365100000085, DE_AG_BW_1365100000095, DE_AG_BW_1365100000123, 
DE_AG_BW_1365100000131, DE_AG_BW_4155100000030, DE_AG_BW_4175100000022, 
DE_AG_BW_4255100000002, DE_AG_BW_4255100000007, DE_AG_BW_4255100000020, 
DE_AG_BW_4375100000031, DE_AG_BW_4375100000040 and DE_AG_BW_4375100000044). 
In order to be consistent with the threshold value of agglomerations under EMIS 2007, these 
agglomerations were not considered in the data evaluation. 

• Coordinates of agglomerations, UWWTPs and discharge points from Baden-Württemberg were 
not reported in the correct format (ETRS89). Hence coordinates reported under Art. 15 of the 
UWWT Directive Questionnaire 2007) were taken into account. 
 

6.1.3 Results of data evaluation for the situation as of 31/12/2005 

Germany reported 681 agglomerations �2000 PE for the reference year 2005, of which 469 
agglomerations (2,111,608 PE) were �10,000 PE and 212 agglomerations (10,364,084 PE) were 
>10,000 PE. In the reference year 2005, 99.9% of the generated load of 212 agglomerations 
>10,000 PE were already served by UWWTPs with more stringent treatment (84.2% with 3NP, 15.5% 
with 3P and 0.2% with 3N). All agglomerations with a size of �2000 PE–10,000 PE were reported to 
be served by at least secondary treatment.  
In September 2007, Germany applied Art. 5 (8) of the UWWT Directive because it was shown that, 
from 2005 onwards, the minimum percentage reduction of the overall load entering all UWWTPs was 
at least 75% for total P and total N. This means that for the reference year 2005, Germany is in full 
compliance with Directive 91/271/EEC.  
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Table 6: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the German part of the DRB 

Germany Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 354 9,665,030 4297 23,187 8708 624 

Collected plus tertiary treatment 
(3N) 93 377,053 272 1067 321 106 

Collected plus tertiary treatment 
(3P) 69 1,877,138 869 5057 2488 143 

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 165 556,471 507 2382 792 161 

Collected plus partial secondary 
treatment             

Collected plus primary 
treatment             

Collected plus partial primary 
treatment             

Collection and treatment - 
total 681 12,475,692 5946 31,693 12,308 1034 

              
Collected and no treatment             

              
Not collected and not treated             

Total 681 12,475,692 5946 31,693 12,308 1034 
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Figure 7: Wastewater treatment in agglomerations �100,000 PE in the German part of the DRB  

 

6.1.4 Outlook for wastewater treatment in Germany until 2015 

Germany applies Article 5(8) and - for a part of the Danube catchment - Article 5(4) of Directive 
91/271/EEC and was in full compliance with the Directive in the reference year 2005. Implementation 
of the baseline scenario would hence require no need for further improvement of wastewater 
treatment. However, Germany indicated that by 2015, several modifications concerning wastewater 
treatment are planned. In this context it needs to be stressed that "planned" does not necessarily 
mean that a decision to upgrade an UWWTP has already been made. For this reason, only the 
upgrades of 8 wastewater treatment plants were considered, for which it was indicated that the up-
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grade had already been finalised in 2005 or will be finalised by 2009 (Feuchtwangen, Simbach/Inn, 
Memmingen, Babenhausen, Bad Abbach, Dingolfing, München I and Peissenberg).  

German authorities further indicated that 13 agglomerations will be merged with other agglomerations 
by 2015 (Muhr am See, Hunderdorf, Ortenburg, ZV Burtenbach-Muensterhausen S. Burtenba, 
Illertissen Ot Tiefenbach, Durach, Ainring, Gerstetten, Gerstetten-Dettingen, Herbrechtingen, 
Steinheim-Söhnstetten, Nereheim-Tiefes Tal and Neufra). For this reason, these agglomerations are 
no longer considered in future scenarios. At the same time, it was indicated that the size of 33 
agglomerations is expected to increase by 2015, which was also taken into account for all future 
scenarios. 

For Germany, the implementation of the midterm scenario is identical to the baseline scenario.  
 
The vision scenario aims at making use of the full technical potential of wastewater treatment as 
concerns the removal efficiencies of nutrients, even when Directive 91/271/EEC does not require 
stricter standards than reflected in the baseline scenario. This means that the vision scenario goes 
beyond the requirements of Directive 91/271/EEC. Accordingly, it was assumed in this scenario that all 
agglomerations >10,000 PE are treated by N and P removal, and agglomerations �2000 PE- 
�10,000 PE are served by at least secondary treatment. For Germany, implementation of the vision 
scenario would require an upgrade of the wastewater treatment of one agglomeration (10,030 PE) 
served by secondary treatment in 2005, two agglomerations (21,250 PE) served by N removal in 2005 
and 11 agglomerations served by P removal in 2005, in order to provide N and P removal. 
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Figure 8: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 
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6.2 Austria 

6.2.1 General information about the data evaluation  

• In 2007, Austria reported information on all agglomerations �2000 PE with the reference date 
31/12/2006 for the ICPDR Emission Inventory 2007. The data delivery included an update of 
information on agglomerations >10,000 PE. 

• As an EU MS, Austria applies Article 5(8) and Article 5(4) of the UWWT Directive (91/271/EEC). 
This means that the minimum percentage reduction of the overall load entering all UWWTPs in the 
entire country has to be at least 75% for total P and at least 75% for total N. 

• In Austria, one agglomeration is served by one UWWTP / collecting system without treatment 
which means that the ratio [agglomeration : UWWTP] = [1 : 1] is used. 

 

6.2.2 Results of data evaluation for the situation as of 31/12/2006 

As can be seen from Table 7, Austria reported 612 agglomerations �2000 PE for the reference year 
2006. Of these, 370 agglomerations (1,749,396 PE) were in the class �10,000 PE and 242 
agglomerations (16,499,661 PE) were in the class >10,000 PE. A high fraction of the total generated 
load was already treated by N and P removal (84%), N removal (0.5%) or P removal (12%) in 2006.  
As an EU MS, Austria applies Article 5(8) and Article 5(4) of the UWWT Directive. For the reference 
year 31/12/2006, the percentage reduction of the overall load entering all UWWTPs >50 PE in Austria 
was 77% for total N and 88% for total P, which means that Directive 91/271/EEC was fully 
implemented in the reference year 2006. In the DRB of Austria (which covers 96% of the area of 
Austria), the percentage reduction also amounted to 77% for total N and 88% for total P as well4. 
 

Table 7: Wastewater treatment in agglomerations �2000 PE and emissions of BOD5, COD, Ntot and Ptot into the 
environment in the Austrian part of the DRB 

Austria Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 457 15,286,504 4629 24,434 6810 570 

Collected plus tertiary treatment 
(3N) 10 87,450 31 206 55 19 

Collected plus tertiary treatment 
(3P) 120 2,255,725 1023 4109 1952 114 

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 25 619,378 489 1784 678 83 

Collected plus partial secondary 
treatment             

Collected plus primary 
treatment             

Collected plus partial primary 
treatment             

Collection and treatment - 
total 612 18,249,057 6172 30,534 9496 786 

              
Collected and no treatment             

              
Not collected and not treated             

Total 612 18,249,057 6172 30,534 9496 786 

 
 
 

                                                      
4 BMLFUW, 2008. Bundesministerium für Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft. Kommunale 
Abwasserrichtlinie der EU -91/271/EWG Österreichischer Bericht 2008 [Federal Ministry of Agriculture, Forestry, Environment 
and Water Management, Situation Report on the disposal on urban wastewater and sludge 2008]. 
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Figure 9: Wastewater treatment in agglomerations �100,000 PE in the Austrian part of the DRB 

 

6.2.3 Outlook for wastewater treatment in Austria until 2015 

Applying Article 5(8) and 5(4) of Directive 91/271/EEC, Austria already complies with the UWWT 
Directive in the reference year 2006. However, some wastewater treatment plants are still expected to 
be upgraded by 2015. Although no detailed information on forecasted wastewater treatment in 2015 
was available at the agglomeration-level, the upgrade in wastewater treatment for the agglomeration 
Graz (400,000 PE) to N and P removal, which took place in 2007, was taken into consideration for the 
baseline scenario and the midterm scenario. Accordingly, emissions of Ntot and Ptot are expected to 
decrease slightly under both scenarios. 

The vision scenario aims at making use of the full technical potential of wastewater treatment as 
concerns the removal efficiencies of nutrients, even though Directive 91/271/EEC does not require 
stricter standards than reflected in the baseline scenario. This means that the vision scenario goes 
beyond the requirements of Directive 91/271/EEC. Accordingly, under the vision scenario, it was 
assumed that all agglomerations >10,000 PE are treated with N  and P removal, and agglomerations 
�2000 PE-�10,000 PE are served by at least secondary treatment. For Austria, implementation of the 
vision scenario would require an upgrade of the wastewater treatment of 7 agglomerations 
(546,500 PE) reported to have secondary treatment in 2006, to N and P removal. Furthermore, the 
vision scenario would require that three agglomerations (51,500 PE) additionally establish P removal 
at their wastewater treatment plants and that 37 agglomerations (1,907,970 PE) additional remove N. 
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Figure 10: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.3 Czech Republic 

6.3.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, the Czech Republic reported information 
on all agglomerations �2000 PE–10,000 PE and an update on information for agglomerations 
>10,000 PE with the reference date 31/12/2005. In July 2008, the dataset for agglomerations 
�2000 PE–10,000 PE was updated once more. 

• As an EU MS, the Czech Republic has designated its entire area as one sensitive area under 
Article 5(4) of the UWWT Directive (91/271/EEC). This means that the minimum percentage 
reduction of the overall load entering all UWWTPs in the entire country has to be at least 75% for 
total P and at least 75% for total N. 

• In the Czech Republic, one agglomeration can be served by one or more UWWTP / collecting 
system without treatment, while at the same time one UWWTP can serve more than one 
agglomeration. This means that the ratio [agglomeration : UWWTP] = [m : n] is used. 

 

6.3.2 Country specific considerations for data evaluation 

• For one agglomeration (CZ_AG_124, Olsany), no link to a UWWTP / collecting system without 
treatment was reported as the agglomeration is connected to an industrial WWTP. For the 
purpose of this data evaluation, emissions were calculated under consideration that 99% of the 
generated load of the agglomeration is connected to a treatment plant providing more stringent 
treatment with N and P removal. 

• In the template “UWWTPAgglo”, several agglomerations were listed but not linked to any UWWTP 
/ collecting system without treatment. In order to establish the full linkage from agglomeration to 
UWWTP / collecting system without treatment to discharge point, new IDs were assigned by the 
Umweltbundesamt Vienna. 

• Information about the percentage of the generated load collected in a collecting system was only 
reported for some agglomerations. In cases where this parameter was not reported, but the 
parameter “% of generated load collected but discharged without treatment” was given, this 
parameter was taken into account. In cases where no information was given, it was assumed that 
75% of the generated load of this agglomeration is connected to a UWWTP / collecting system 
without treatment. 

• Some UWWTPs / collecting systems without treatment were reported to be connected to different 
agglomerations (of various size classes). In cases where one UWWTP was connected to an 
agglomeration >10,000 PE and at the same time to an agglomeration �2000 PE–10,000 PE, 
discharged loads (resulting from all connected agglomerations) were sometimes reported twice. In 
order to avoid double-counting, the discharged loads were reallocated to the different 
agglomerations. 
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6.3.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 8, the Czech Republic reported 237 agglomerations �2000 PE for the 
reference year 2005. Of these, 188 agglomerations (655,006 PE) were classed �10,000 PE and 49 
agglomerations (2,076,094 PE) were classed >10,000 PE. 
Only a small number of agglomerations (19 agglomerations, representing 1.7% of the total generated 
load) was reported to have a collecting system but no wastewater treatment plant. The majority of 
agglomerations (or at least parts of them) are already served by wastewater treatment plants providing 
various treatment levels. The main fraction of the total generated load in PE (around 73%) originates 
from agglomerations where either N removal, P removal or N and P removal is in place for major parts 
(at least 80% of the generated load of the agglomeration).  
 

Table 8: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Czech part of the DRB 

Czech Republic Number of 
agglomerations 

generated 
load (p.e.) 

Emissions  
BOD (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot  (t/a) 

collected plus tertiary treatment 
(3NP) 37 1.740.952 2.066 6.269 1.205 136 

collected plus tertiary treatment 
(3N) 13 71.839 203 492 92 23 

collected plus tertiary treatment 
(3P) 10 178.566 515 1.283 313 29 

collected plus partially tertiary 
treatment (3NP) 37 155.251 949 1.919 210 40 

collected plus partially tertiary 
treatment (3N) 34 113.967 715 1.453 185 41 

collected plus partially tertiary 
treatment (3P) 4 14.788 103 209 24 5 

collected plus secondary 
treatment 31 225.066 491 1.311 342 59 

collected plus partially 
secondary treatment 52 183.514 1.164 2.347 337 60 

collected plus primary treatment             

collected plus partially primary 
treatment             

collected and treatment - total 218 2.683.943 6.206 15.284 2.708 392 
              
collected and no treatment 19 47.157 945 1.734 141 27 

              
not collected and not treated             

Total 237 2.731.100 7.150 17.018 2.849 419 
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Figure 11: Wastewater treatment in 
agglomerations �100,000 PE in the Czech part of the DRB  
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6.3.4 Outlook for wastewater treatment in the Czech Republic until 2015 

As part of the EU, the Czech Republic has to comply fully with the UWWT Directive by 31st December 
2010. The Czech Republic has designated its entire country as one sensitive area applying Article 5(4) 
of the UWWT Directive. 

The baseline scenario was based on the assumption that at least 75% of the total P load and at least 
75% of the total N load entering all UWWTPs in the Czech Republic will be removed. As a prerequisite 
to achieve the reduction rates demanded under Article 5(4), a minimum requirement of secondary 
treatment was taken into account for all agglomerations of 2000 PE–10,000 PE; while more stringent 
treatment with N and P removal was taken into account for agglomerations >10,000 PE In detail, the 
calculation was undertaken as follows: for all agglomerations �2000 PE–10,000 PE with less than 
secondary treatment for the reference year 2005, secondary treatment was assumed for 2015 and the 
emissions were calculated accordingly. In cases where calculated emissions for 2015 were higher 
than the emissions reported for reference year 2005, the emissions from 2005 were taken into 
account. For agglomerations �2000 PE–10,000 PE with secondary or more stringent treatment for the 
reference year 2005, the treatment type was assumed to be the same in 2015. For agglomerations 
>10,000 PE, more stringent treatment with N and P removal was considered to be in place by 2015. 
The expected emissions were calculated accordingly. 

The implementation of the baseline scenario is identical to the midterm scenario and the vision 
scenario, requiring the upgrade of wastewater treatment for the 13 agglomerations (195,670 PE) that 
were reported with no treatment, secondary or partial N and P removal, in order to provide N  and P 
removal for the entire generated load and also the upgrade of wastewater treatment of the 8 
agglomerations (192,177 PE) that were reported with either N or P removal in 2005. In addition, the 
baseline scenario would require the extension of wastewater treatment for the 70 agglomerations 
(208,043 PE) reported to have no or partial secondary treatment in 2005, in order to provide 
secondary treatment for the entire generated load. The use of P-free detergents would result in a 
further decrease of P emissions. 
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Figure 12: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.4 Slovakia 

6.4.1 General information about the data evaluation  

• In the framework of EMIS 2007, Slovakia provided an update of information on agglomerations 
>10,000 PE. In addition, data on agglomerations 2000 PE–10,000 PE was reported in a separate 
file. The reference date of both datasets was 31/12/2005. 

• As an EU MS, Slovakia applies Article 5(2, 3) of the UWWT Directive (91/271/EEC). In August 
2003, the entire area of Slovakia was designated as one sensitive area due to sensitivity for 
nitrogen and phosphorus. 

• In Slovakia, one agglomeration can be served by one or more UWWTPs / collecting system 
without treatment while at the same time one UWWTP can serve more than one agglomeration. 
This means that the ratio [agglomeration : UWWTP] = [m : n] is used. 

• The results of the current report differ from the national computation for Slovakia. The 
reason for these discrepancies is the use of different estimation coefficients and the fact 
that Slovakia considered direct discharge loads into surface water instead of emissions 
from the entire agglomeration into the environment. For this reason, the results of this 
report cannot be directly compared with the results of the national computation. 
 

6.4.2 Country specific considerations for the data evaluation 

• For two agglomerations (Modra and Pezinok), a wrong identifier was reported in the template 
“UWWTPAgglo”. The identifier was corrected by the Umweltbundesamt Vienna. 

• Several UWWTPs were reported to serve agglomerations >10,000 PE as well as agglomerations 
of 2000 PE–10,000 PE. The difficulty during data evaluation was that these UWWTPs were 
sometimes reported with different treatment types in the template on agglomerations >10,000 PE 
and for 2000 PE–10,000 PE. In these cases, the higher treatment level was taken into account. 

• Some UWWTPs / collecting systems without treatment were reported to be connected to different 
agglomerations (of different size classes). In one case, one UWWTP was connected to an 
agglomeration >10,000 PE and at the same time to an agglomeration �2000 PE–10,000 PE, so 
that discharged loads (resulting from all connected agglomerations) were sometimes reported 
twice. In order to avoid double-counting, the discharged loads were reallocated to the different 
agglomerations. 

 

6.4.3 Results of data evaluation for the situation as of 31/12/2005 

For the reference year 2005, the Slovakian authorities reported 345 agglomerations �2000 PE (see 
Table 9). Of these, 269 (988,680 PE) were of �10,000 PE and 76 agglomerations (3,878,450 PE) of 
>10,000 PE. For 128 agglomerations (around 9% of the total generated load), no collecting system 
and/or wastewater treatment plant was in place, whereas for 210 agglomerations (90% of the total 
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generated load) N and/or P removal or secondary treatment is in place for at least parts of the 
agglomeration. 
 
Table 9: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Slovakian part of the DRB 

Slovakia Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 3 104,260 247 698 163 21 

Collected plus tertiary treatment 
(3N) 4 480,820 570 1466 886 79 

Collected plus tertiary treatment 
(3P) 1 2700 99 530 172 16 

Collected plus partial tertiary 
treatment (3NP) 15 997,540 3456 8186 1903 324 

Collected plus partial tertiary 
treatment (3N) 11 108,720 1208 2329 247 45 

Collected plus partial tertiary 
treatment (3P) 1 2390 30 55 6 1 

Collected plus secondary 
treatment 53 1,371,230 4706 13,896 2525 411 

Collected plus partial secondary 
treatment 122 1,309,480 14,708 28,881 3849 548 

Collected plus primary 
treatment 3 51,320 844 1916 311 47 

Collected plus partial primary 
treatment 4 16,840 351 650 54 10 

Collection and treatment - 
total 217 4,445,300 26,219 58,606 10,116 1501 

              
Collected and no treatment 43 167,180 2757 5142 507 87 

              
Not collected and not treated 85 254,650 5577 10,224 818 144 

Total 345 4,867,130 34,553 73,972 11,441 1732 
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Figure 13: Wastewater treatment in agglomerations �100,000 PE in the DRB of Slovakia 

 

6.4.4 Outlook for wastewater treatment in Slovakia until 2015 

As part of the EU, Slovakia has to comply fully with the UWWT Directive by 31st December 2015. In 
August 2003, the entire area of Slovakia was designated as a sensitive area due to sensitivity for 
nitrogen and phosphorus. For this reason the baseline scenario was based on the assumption that all 
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agglomerations �2000 PE–10,000 PE are served by at least secondary treatment, whereas 
agglomerations >10,000 PE are served by more stringent treatment with N and P removal. For 
agglomerations �2000 PE–10,000 PE that were already reported to be served by UWWTPs with more 
stringent than secondary treatment at the reference date 31/12/2005, this treatment type was also 
considered for 2015. To achieve the situation described in the baseline scenario, the wastewater 
treatment of 74 agglomerations (3,776,690 PE) would have to be upgraded to provide N and P 
removal, whereas the treatment plants of 222 agglomerations (796,720 PE) require an extension to 
secondary treatment level. 
For Slovakia, the midterm scenario and the vision scenario are identical to the baseline scenario. In 
the case of the application of P-free detergents in 2015, P emissions originating from agglomerations 
could further decrease. 
In 2005, 12% of the total generated load (592,501 PE) was reported to be not collected in collecting 
systems but addressed through individual and appropriate systems (e.g. cesspools, small-scale 
wastewater treatment plants). This means that in 164 agglomerations (of which 149 were of 
�10,000 PE and 15 were of >10,000 PE) more than 25% of the total generated load is not yet 
collected in collecting systems (i.e. system of conduits). As Article 3 of Directive 91/271/EEC foresees 
that “…all agglomerations are provided with collecting systems for urban wastewater…”, the 
implementation of all future scenarios would require the extension of the collecting system. 
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Figure 14: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 
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6.5 Hungary 

6.5.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, Hungary reported one dataset for all 
agglomerations �2000 PE, which included an update of data for agglomerations >10,000 PE. The 
reference date of information was 31/12/2005. 

• As an EU MS, Hungary applies Art. 5(2,3) of the UWWT Directive. In December 2004, Hungary 
designated Lake Balaton and its catchment, the Hungarian part of Lake Neusiedl and its 
catchment and Lake Velence and its catchment as sensitive areas under designation criterion a 
(risk of eutrophication, relevant parameters N and P) and designation criterion b (surface 
freshwaters intended for the abstraction of drinking water). This means that for the reference date 
31/12/2005, there are three sensitive areas in Hungary. 

• In Hungary, one agglomeration can be served by one or more UWWTPs / collecting systems 
without treatment, which means that the ratio [agglomeration : UWWTP] = [1 : n] is used 
 

6.5.2 Country specific considerations for data evaluation 

• Several UWWTPs in Hungary were reported as having other more stringent treatment than N 
and/or P removal. In most cases, this referred to chlorination. In cases where discharged loads for 
Ntot and Ptot had to be estimated for UWWTPs with chlorination, the same coefficients as used for 
UWWTPs with secondary treatment were taken into account. Wastewater treatment plants that 
provide N and/or P removal and, in addition, a form of other more stringent treatment were 
classified solely under N and/or P removal. 
 

6.5.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 10, Hungary reported 430 agglomerations �2000 PE for the reference year 
2005. Of these, 253 agglomerations (1256,932 PE) were of �10,000 PE and 177 agglomerations 
(10,599,562 PE) were of >10,000 PE. A high percentage of the total generated load was already 
treated by N and P removal (36%), N removal (11%) or P removal (2%) in 2005. In addition, Hungary 
reported 123 agglomerations (23.6% of the total generated load) as being served by wastewater 
treatment plants providing other more stringent treatment than N and P removal. For most treatment 
plants, this type of treatment referred to chlorination. Four agglomerations, representing 15% of the 
total generated load, were not connected to a wastewater treatment plant, among them considerable 
parts of Budapest: Budapest (Csepel-Kp szvtp: 1,458,162 PE), Budapest (Dél-Buda: 128,791 PE) and 
Szeged (230,000 PE).  
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Table 10: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Hungarian part of the DRB 

Hungary Number of 
agglomerations 

Generated 
load (PE) 

Emissions  
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 146 4,306,046 3122 11,946 3245 512 

Collected plus tertiary treatment 
(3N) 51 1,359,014 979 4386 1029 341 

Collected plus tertiary treatment 
(3P) 17 248,334 128 580 296 27 

Collected plus secondary 
treatment and other treatment 
more stringent than N and/or P 
removal* 

123 2,803,699 5272 13,048 4542 695 

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus partial secondary 
treatment and other treatment 
more stringent than N and/or P 
removal* 

            

Collected plus secondary 
treatment 81 1,261,676 1913 4583 1220 272 

Collected plus partial secondary 
treatment             

Collected plus primary 
treatment 8 56,278 673 1209 137 25 

Collected plus partial primary 
treatment             

Collection and treatment - 
total 426 10,035,047 12,087 35,752 10,469 1871 

              
Collected and no treatment 4 1,821,447 33,671 51,802 4189 968 

              
Not collected and not treated             
Total 430 11,856,494 45,758 87,554 14,658 2839 

*This type of treatment was only reported by Hungarian authorities and refers to secondary treatment in combination with e.g. 
chlorination, ozonation, sand filtration etc. 
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Figure 15: Wastewater treatment in agglomerations �100,000 PE in the Hungarian part of the DRB 
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6.5.4 Outlook for wastewater treatment in Hungary until 2015 

As part of the EU, Hungary has to comply fully with the UWWT Directive by 31st December 2015. In 
the reference year 2005/2006, Hungary applied Art. 5(1) + 5(2,3) of the Directive, which meant that 
sensitive areas and catchment areas of sensitive areas had to be designated. In the framework of the 
ICPDR Municipal Emission Inventory 2007, three sensitive areas were reported and indicated with N 
and P sensitivity.  

With the accession of Romania to the EU in January 2007, the necessity to designate sensitive areas 
and catchments of sensitive areas has changed. As the Black Sea has been characterised as a 
sensitive area due to eutrophication, the entire catchment area of the Danube (one of the main 
tributaries of the Black Sea) requires identification as a catchment of a sensitive area according to 
Article 5(5) of the UWWT Directive. As a result, more stringent treatment is required for all 
agglomerations with >10,000 PE or, alternatively, a minimum reduction rate of 75% for total N and 
total P (application of Article 5(4) of the Directive) needs to be achieved for the entire generated load 
entering the wastewater treatment plants. 

As the entire territory of Hungary belongs to the DRB, Hungary will take these new requirements into 
account by applying Article 5(8) and Article 5(4) of the Directive in the future. Authorities from Hungary 
have indicated that the minimum reduction rate of 75% of total N and total P for the entire territory will 
be achieved by fulfilling the National Wastewater Implementation Plan, as it was accepted by the 
Accession Treaty in 2004 and by additionally providing tertiary treatment level for the agglomerations 
of Budapest (Csepel Kp. Szvtp.) and Budapest (Észak-Pest). Although the deadline for these extra 
investments may be 2018 (instead of 2015), the year 2015 was taken into account as the date of 
finalisation of these improvements for the scenario calculation. 

The calculation of the baseline scenario and midterm scenario was based on the following three 
assumptions: 

• Those agglomerations that were reported with no treatment or primary treatment for the reference 
date 2005/2006 were considered as having secondary treatment for the reference year 2015. 

• Budapest (Csepel Kp. Szvtp.) and Budapest (Észak-Pest) were considered as having N and P 
removal. 

• All agglomerations with more than 10,000 PE discharging into a sensitive area, as designated in 
2004, were assumed to have N and P removal for their entire generated load. 

The implementation of the baseline scenario, as with the midterm scenario, would require the 
establishment of N and P removal for the total generated load of 6 agglomerations (2,612,599 PE) 
served by no wastewater treatment, secondary treatment, N removal or other more stringent treatment 
in 2005. In addition, the baseline scenario would require the upgrade of the wastewater treatment of 
11 agglomerations (419,563 PE) from primary or no treatment in 2005 to secondary treatment.  

The vision scenario aims at making use of the full technical potential of wastewater treatment as 
regards the removal efficiencies of nutrients, even where Directive 91/271/EEC does not require 
stricter standards than reflected in the baseline scenario. This means that the vision scenario goes 
beyond the requirements of Directive 91/271/EEC. Accordingly, the implementation of this scenario 
would result in a further upgrade of the wastewater treatment for 100 agglomerations (4,044,698 PE) 
in order to provide N and P removal for their entire generated load. 

The use of P-free detergents would lead to a further significant reduction of P emissions from 
agglomerations. 
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Figure 16: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 
 
 
 

6.6 Slovenia 

6.6.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, Slovenia reported information on all 
agglomerations �2000 PE–10,000 PE and an update of information on agglomerations 
>10,000 PE. The reference date for all agglomerations was 31/12/2006. 

• As an EU MS, Slovenia applies Article 5(2,3) of the UWWT Directive (91/271/EEC) and, in May 
2001, designated sensitive areas and catchment areas of sensitive areas (in the Decree on the 
emission of substances in wastewater discharged from UWWTPs). The decree was replaced and 
the designation of sensitive areas reviewed in 2007. However, as the reference date of the EMIS 
data collection was 31/12/2006, the sensitive areas designated in 2001 are of relevance for this 
data evaluation. For the DRB in Slovenia, two sensitive areas and three catchment areas of 
sensitive areas were reported. All of them were designated sensitive for reason of eutrophication 
or the risk of eutrophication (N and P) except one sensitive area which was designated under the 
Bathing Water Directive (76/160/EEC) (sensitivity due to carstic area, total N, total P, total 
coliforms, faecal coliforms and faecal streptococci). 
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• In Slovenia, one agglomeration can be served by one or more UWWTP / collecting system without 
treatment while at the same time one UWWTP can serve more than one agglomeration. This 
means that the ratio [agglomeration : UWWTP] = [m : n] is used. 

 

6.6.2 Country specific considerations for data evaluation 

• Slovenia has defined identifiers for collecting systems without treatment for those agglomerations 
where 0% of the generated load is collected in a collecting system. As the data model of EMIS 
2007 (and the data model of the UWWT Directive Questionnaire designed for reporting under Art. 
15) does not foresee the definition of a discharge point for the fraction of the generated load not 
collected in a collecting system, these collecting systems without treatment were not considered in 
the data evaluation. 

• For several agglomerations, the Slovenian authorities indicated that a specific percentage of the 
generated load of an agglomeration was collected in collecting systems but discharged without 
treatment, but no identifier was created for this “Collecting system without treatment”. For the 
purpose of the present data evaluation, an ID was created and discharged loads for this fraction 
were calculated. 

• Some UWWTPs / collecting systems without treatment were reported to be connected to different 
agglomerations (of different size classes). In one case, one UWWTP was connected to an 
agglomeration >10,000 PE and at the same time to an agglomeration �2000 PE–10,000 PE, and 
so discharged loads (resulting from all connected agglomerations) were sometimes reported 
twice. In order to avoid double-counting, the discharged loads were reallocated to the different 
agglomerations. 
 

6.6.3 Results of data evaluation for the situation as of 31/12/2006 

As can be seen from Table 11, the Slovenian authorities reported 134 agglomerations �2000 PE. Of 
these, 109 (442,888 PE) were classed as �10,000 PE and 25 agglomerations (924,460 PE) classed 
as >10,000 PE. 24 agglomerations (representing 28% of the total generated load) already had N and 
P removal for (major) parts of their generated load and 62 agglomerations (around 55% of the total 
generated load) were (partly) served by secondary treatment. 47 agglomerations (16% of the total 
generated load) were not connected to a collecting system and/or wastewater treatment plant. 
 
Table 11: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Slovenian part of the DRB 

Slovenia Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 9 303,442 1344 3017 371 67 

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP) 15 79,047 1050 2111 232 61 

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 20 502,883 2391 5978 1079 219 

Collected plus partial secondary 
treatment 42 245,612 3260 6626 769 153 

Collected plus primary 
treatment             

Collected plus partial primary 
treatment 1 13,257 197 405 80 7 

Collection and treatment - 
total 87 1,144,241 8,242 18,137 2530 507 

              
Collected and no treatment 32 173,602 3802 6970 558 120 

              
Not collected and not treated 15 49,505 660 1240 135 26 

Total 134 1,367,348 12,704 26,347 3223 653 
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Figure 17: Wastewater treatment in agglomerations �100,000 PE in the DRB of Slovenia 

 

6.6.4 Outlook for wastewater treatment in Slovenia until 2015 

As part of the EU, Slovenia has to comply fully with the UWWT Directive by 31st December 2015. 
Slovenia applies Art. 5(2,3) which means that sensitive areas and catchment areas of sensitive areas 
have to be designated. In May 2001, Slovenian authorities designated two sensitive areas and three 
catchment areas of sensitive areas in the DRB. Four of these areas were designated for reason of (the 
risk of) eutrophication (N and P), whereas one area was designated sensitive under the Bathing Water 
Directive requirement for further treatment than secondary level.  

With the accession of Romania to the EU in January 2007, the necessity of designating sensitive 
areas and catchments of sensitive areas has changed. As the Black Sea has been characterised as a 
sensitive area due to eutrophication, the catchment area of the Danube (one of the main tributaries to 
the Black Sea) requires identification as a catchment of a sensitive area according to Article 5(5) of the 
UWWT Directive. As a result, more stringent treatment is required for all agglomerations with 
>10,000 PE or, alternatively, that a minimum reduction rate of 75% for total N and total P (application 
of Article 5(4) of the Directive) needs to be achieved for the entire generated load entering wastewater 
treatment plants. 

For the elaboration of future scenarios, these new requirements for the Slovenian part of the DRB 
were taken into account. The assumptions were made that in 2015 more stringent treatment with N 
and P removal will be established in all agglomerations >10,000 PE, and at least secondary treatment 
will be established for agglomerations �2000 PE and � 10,000 PE. The implementation of the baseline 
scenario is identical to the midterm and vision scenarios requiring the establishment of secondary 
treatment for the entire generated load of 44 agglomerations (174,231 PE) and an extension of 
wastewater treatment for 36 agglomerations (153,030 PE) with partial secondary treatment in 2006. 
Implementation of all future scenarios would further require the construction of wastewater treatment 
plants providing N and P removal for 16 agglomerations (602,215 PE) and an extension of wastewater 
treatment for three agglomerations (32,702 PE) served by partial N and P removal in 2006. 

In the case of the application of P-free detergents in 2015, P emissions originating from 
agglomerations would further decrease. 
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Figure 18: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.7 Croatia 

6.7.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, Croatia reported information on all 
agglomerations �2000 PE with the reference date 31/12/2005. In this context, datasets for 
agglomerations >10,000 PE were additionally updated. 

• In Croatia, one agglomeration is served by one UWWTP / collecting system without treatment, 
which means that the ratio [agglomeration : UWWTP] = [1 : 1] is used. 

6.7.2 Country specific considerations for data evaluation 

• In the framework of reporting under EMIS 2007, the different pathways of the generated load of an 
agglomeration were described in the following way in the “Agglomerations” template: 
 



Annex  3 –DRBM Plan  
 

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 41 

Agglomeration 
ID 

% of 
generated 

load 
collected in a 

collecting 
system  

% of generated 
load collected in 

a collecting 
system but 
discharged 

without treatment  

% of 
population 
connected 

to 
combined 
sewage 
network 

% of 
population 
connected 

to 
separated 
sewage 
network 

% of generated 
load addressed 

through 
individual and 
appropriate 

systems (IAS)  

% of generated load 
not collected through 

collecting systems 
and not addressed 

through IAS 

HR_2AG_039 18% 24%         

 
 Data was evaluated in such a way that from the 18% reported as being collected in a collecting 

system, 24% was considered to be discharged without treatment. For the remaining 76% of the 
18% collected in collecting system, an additional ID for UWWTP/ collecting system without 
treatment was defined by Umweltbundesamt (UBA) Vienna and linked to the agglomeration. 
Consequently, in the template “UWWTPAgglo” two IDs for UWWTPs / collecting systems without 
treatment were linked to the agglomeration (figures in italic indicate the additions from UBA 
Vienna: 

ID of UWWTP/ collecting 
system without treatment ID of agglomeration served % of the generated load of the 

agglomeration treated in this UWWTP 

HR_2CO_039 HR_2AG_039 13.6 (= 76% of 18%)  

HR_2CO_039a HR_2AG_039 4 (= 24% of 18%) 
 

6.7.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 12, Croatia reported 172 agglomerations �2000 PE for the reference year 
2005. Of these, 131 agglomerations (530,546 PE) were of a size �10,000 PE and 41 agglomerations 
(2,817,830 PE) of a size >10,000 PE. For 67 agglomerations (covering 7% of the total generated load) 
no collecting system and no wastewater treatment plant was available, whereas for 79 agglomerations 
(or 36% of the total generated load) a collecting system but no wastewater treatment was in place for 
major parts of the agglomeration. 26 agglomerations were reported to deal with (parts of) their 
generated load by wastewater treatment plants providing various treatment levels. For twelve of these 
agglomerations (14% of the total generated load), this treatment referred to secondary treatment.  
 

Table 12: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Croatian part of the DRB 

Croatia Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 1 34,880 218 1196 104 6 

Collected plus partial secondary 
treatment 11 429,794 6495 13,057 1200 267 

Collected plus primary 
treatment             

Collected plus partial primary 
treatment 14 1,419,735 29,215 65,716 4572 1445 

Collection and treatment - 
total 26 1,884,409 35,928 79,969 5876 1719 

              
Collected and no treatment 79 1,218,755 26,698 54,756 4233 899 

              
Not collected and not treated 67 245,212 5370 9845 788 183 

Total 172 3,348,376 67,996 144,570 10,897 2800 

 



Annex  3 –DRBM Plan  
 

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 42 

�

���6���

#��6���

���6���

���6���

�6���6���

�6���6���

�6#��6���

=���.��� (��	
#�����!��-��� 6����)�> � ��?�$ 6�!��/�

�
�
�
�
��
��
�
�	

��
��
�
��
��

0!!	
������
���4��

5


�����������
����

+/00'+1'7�-*7�1')1.-)8�1)'-15 '*1!��9��

+/00'+1'7�-*7�1')1.-)8�1)'-15 '*1!�����

+/00'+1'7�-*7��1')1.-)8�1)'-15 '*1!�����

+/00'+1'76�,'+/*7-)8�1)'-15 '*1�-*7�/1:')�5 /)'�,1).*4'*1�1)'-15 '*1�1:-*��2 -*7"�/)��2)'5 /;-0

+/00'+1'7�-*7�,'+/*7-)8�1)'-15 '*1��������

+/00'+1'7�-*7�<).5 -)8�1)'-15 '*1��

+/00'+1'7�-*7�*/�1)'-15 '*1�������

	7)',,'7�1:)/=4:�.*7.;.7=-0�-*7�-<<)/<).-1'�,8,1'5 ,

*/1�+/00'+1'7�-*7�*/�1)'-15 '*1�.*��
 
 ��

 
Figure 19: Wastewater treatment in agglomerations �100,000 PE in the Croatian part of the DRB  

 

6.7.4 Outlook for wastewater treatment in Croatia until 2015 

As regards the baseline scenario, Croatian authorities provided detailed information on the expected 
improvements on the size and treatment type of UWWTPs in 2015. Up until this date, 14 
agglomerations with a total generated load of 1,683,321 PE, served by partial primary, secondary or 
no treatment in 2005, will be extended to a size of 1,764,621 PE providing secondary or more 
stringent treatment. 

The implementation of the midterm scenario, would require the establishment of P removal for 38 
agglomerations >10,000 PE (2,635,245 PE) that were reported as having no wastewater treatment, 
(partial) primary or secondary treatment.  

The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients. Accordingly, this scenario would further require the extension of 
wastewater treatment plants for 38 agglomerations >10,000 PE (2,635,245 PE) in order to additionally 
provide N removal and also the extension of treatment plants for 125 agglomerations of the size 
2000 PE–10,000 PE (490,810 PE) in order to provide secondary treatment for the entire generated 
load.  
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Figure 20: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.8 Bosnia and Herzegovina 

6.8.1 General information about the data evaluation  

• In 2007, Bosnia and Herzegovina reported information on all agglomerations �2000 PE–
10,000 PE for part of the country with the reference date 31/12/2005 under the ICPDR Emission 
Inventory 2007. In 2008, the dataset on agglomerations �2000 PE–10,000 PE was completed with 
information for the missing parts of Bosnia and Herzegovina. Data on agglomerations >10,000 PE 
had already been reported in the framework of the ICPDR Emission Inventory 2006. 

• In Bosnia and Herzegovina, one agglomeration is served by one or more UWWTP / collecting 
systems without treatment, which means that the ratio [agglomeration : UWWTP] = [1 : n] is used. 

 

6.8.2 Country specific considerations for data evaluation 

• Under EMIS 2006 (for agglomerations >10,000 PE), all discharge points were reported with the 
same ID and no link to UWWTPs/NOWWTPs was given by IDs. For this reason, the link between 
discharge points and UWWTPs/NOWWTPs was done via the respective names. 

• Under EMIS 2006 (for agglomerations >10,000 PE), no link to UWWTPs/NOWWTPs was given for 
8 discharge points. However, discharge points for these 8 agglomerations were reported. In this 
case it was assumed that the agglomeration is connected to a NOWWTP. Hence, 8 NOWWTPs 
were invented in order to link the agglomerations with the discharge points. 

• Under EMIS 2006 (for agglomerations >10,000 PE), three UWWTPs were reported for Bosnia. As 
one UWWTP (BA_CO_U0026) was reported to have finished operation in April 1992, this 
UWWTP was considered as “no treatment” in the data evaluation. The two remaining UWWTPs 
were reported with secondary treatment. 

• Under EMIS 2006 (for agglomerations >10,000 PE), no data was reported on the parameter “% of 
generated load collected in a collecting system”. However, the parameter “% of population 
connected to combined sewage network” was reported on. For the purpose of data evaluation, 
data from the latter parameter was used for the former one.  
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• Under EMIS 2006 (for agglomerations >10,000 PE), emissions were reported for all discharge 
points. However, as the link to UWWTP/NOWWTP was missing, it was not clear whether the 
emissions referred only to the fraction of the generated load collected in a collecting system or the 
total agglomeration. For the purpose of this data evaluation, it was assumed that it referred only to 
the generated load collected in a collecting system. 

• Under EMIS 2007 (for agglomerations �2000 PE–10,000 PE), the different pathways of the 
generated load of an agglomeration were described in the following way in the “Agglomerations” 
template: 
 

% of generated 
load collected in 

a collecting 
system  

% of population 
connected to 

combined sewage 
network 

% of population 
connected to a 

separated sewage 
network 

% of generated load 
addressed through 

individual and 
appropriate systems 

(IAS)  

% of generated load not 
collected through collecting 
systems and not addressed 

through individual and 
appropriate systems (IAS)  

90 15 60 10 15 
 

 Upon further discussions with the Bosnia and Herzegovinan authorities, data was evaluated as 
follows: of the 90% reported to be collected in a collecting system, 75% was considered to be 
collected in a collecting system, 10% was considered to be addressed through IAS and 15% was 
considered to be discharged without treatment. The remaining 10% of the generated load of the 
agglomeration that was reported as being not collected in a collecting system, was additionally 
considered to be discharged without treatment.  

 For the purpose of data evaluation under EMIS 2007, the template was modified in the following 
way: 

 
% of generated 
load collected in 

a collecting 
system  

% of population 
connected to 

combined sewage 
network 

% of population 
connected to 

separated sewage 
network 

% of generated load 
addressed through 

individual and 
appropriate systems 

(IAS) 

% of generated load not 
collected through collecting 
systems and not addressed 

through IAS  

67.5 13.5 54 9 23.5 (= 13.5 + 10) 
 
• Under EMIS 2007 (for agglomerations �2000 PE–10,000 PE), no link between agglomerations 

and UWWTPs was established in the “UWWTPAgglo” template. For this reason, the link was 
completed by UBA Vienna. For the parameter “% of the generated load of the agglomeration 
treated in this UWWTP”, the following two parameters were added together: “% of generated load 
collected in a collecting system” and “% of generated load addressed through individual and 
appropriate systems (IAS)”. 

 

6.8.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 13, Bosnia and Herzegovina reported 240 agglomerations �2000 PE for 
the reference year 2005. Of these, 209 agglomerations (778,320 PE) were of a size �10,000 PE and 
31 agglomerations (1,252,600 PE) of >10,000 PE. For 151 agglomerations (approx. 23% of the total 
generated load) no collecting system or wastewater treatment plant was available, whereas for 85 
agglomerations (or 46% of the total generated load), a collecting system was in place for major parts 
of the agglomeration. Four agglomerations (around 1.6% of the total generated load) were reported to 
deal with parts of their generated load by secondary treatment.  
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Table 13: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Bosnian part of the DRB 

Bosnia and 
Herzegovina 

Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment             

Collected plus partial secondary 
treatment 4 34,100 630 1098 112 25 

Collected plus primary 
treatment             

Collected plus partial primary 
treatment             

Collection and treatment - 
total 4 34,100 630 1098 112 25 

              
Collected and no treatment 85 1,539,220 37,146 68,068 5723 1263 

              
Not collected and not treated 151 457,600 10,021 18,373 1470 342 

Total 240 2,030,920 47,797 87,539 7305 1630 
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Figure 21: Wastewater treatment in agglomerations �100,000 PE in the Bosnian part of the DRB  

 

6.8.4 Outlook for wastewater treatment in Bosnia and Herzegovina until 2015 

As regards the baseline scenario, authorities from Bosnia and Herzegovina provided information on 
forecasted wastewater treatment until 2015. They indicated that three agglomerations (36,500 PE) will 
be served by secondary treatment with a further three agglomerations (34,200 PE) partly connected to 
treatment plants with secondary treatment. One agglomeration (55,000 PE) is foreseen to be served 
by partial N and P removal and another agglomeration (125,000 PE) by partial N removal. As regards 
the remaining agglomerations, 81 of them (1,322,620 PE) were considered to have collecting systems 
in place by 2015 for major parts of the agglomeration, but treatment plants will still have to be built. 
151 agglomerations (457,600 PE) were assumed as having neither a collecting system, nor a 
wastewater treatment plant, by 2015. 
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The implementation of the midterm scenario would require the establishment of P removal for 29 
agglomerations (1,072,600 PE).  

The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients. Accordingly, under this scenario, N removal would have to be 
provided for these 29 agglomerations and secondary treatment would be required for the 206 
agglomerations (761,920 PE) that have no wastewater treatment in 2005. 

The use of P-free detergents, as assumed for the DRB in 2015, would lead to a further considerable 
reduction of P emissions from agglomerations (see Figure 22). 
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Figure 22: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 
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6.9 Serbia  

6.9.1 General information about the data evaluation  

• In the framework of EMIS 2007, Serbia provided one dataset for all agglomerations �2000 PE 
including an update of information on agglomerations >10,000 PE. The reference date of 
information was 31/12/2005. In December 2008 and April 2009 further updates were provided. 

• In Serbia, one agglomeration is served by one UWWTP / collecting system without treatment 
which means that the ratio [agglomeration : UWWTP] = [1 : 1] is used. 

6.9.2 Country specific considerations for data evaluation 

• In the update provided in April 2009, Serbian authorities sent data on 151 agglomerations (partly) 
connected to sewerage systems and 317 agglomerations without connection to sewerage 
systems. 33 agglomerations were reported as being in the class <2000 PE and so the number of 
agglomerations with a size �2000 PE amounts to 435. In addition, it was indicated by Serbian 
authorities that for the agglomerations connected to sewerage systems, the size of an 
agglomeration (parameter “generated load”) was defined based on inhabitants and industry 
connected to sewerage systems. According to the definition of agglomerations used under the 
UWWT Directive5, the existence of an agglomeration should be independent from the existence 
of collecting systems. For the purpose of this evaluation, the agglomerations were considered 
with the size (generated load in PE) indicated in the template. Agglomerations with a size of 
<2000 PE were not taken into account, in order to have a homogenous picture for the entire DRB. 

• In the update delivered in April 2009, for each agglomeration, Serbian authorities indicated  the 
fraction (absolute number of PE) which entered the connected sewerage system / wastewater 
treatment plant. Following the Serbian approach of defining the size of the agglomeration, this 
number was often identical to the size of the agglomeration. In these cases it was assumed that 
100% of the generated load of the agglomeration was connected to sewerage systems / 
wastewater treatment plants.  
 

6.9.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 17, Serbia reported 435 agglomerations �2000 PE for the reference year 
2005. Of these, 375 agglomerations (1,409,365 PE) were of the size �10,000 PE and 60 
agglomerations (3,662,821 PE) of the size >10,000 PE. 101 agglomerations (covering 63% of the total 
generated load) were reported to have a collecting system (for parts of their generated load) but no 
wastewater treatment. 27 agglomerations (covering 14% of the total generated load) were reported as 
having a collecting system and primary or secondary treatment.  
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Figure 23: Wastewater treatment in agglomerations �100,000 PE in the Serbian part of the DRB 

                                                      
5 http://circa.europa.eu/Members/irc/env/wfd/library?l=/working_groups/u-uwwtd-rep/02-meetings&vm=detailed&sb=Title 
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Table 14: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot, and Ptot into the 
environment in the Serbian part of the DRB 

Serbia Number of 
agglomerations 

Generated 
load (PE) 

Emissions  
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus other tertiary 
treatment             

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial other 
tertiary treatment             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 24 614,504 1579 3599 692 153 

Collected plus partial secondary 
treatment             

Collected plus primary 
treatment 3 104,565 747 1362 269 55 

Collected plus partial primary 
treatment             

Collection and treatment - 
total 27 719,069 2326 4961 961 208 

              
Collected and no treatment 101 3,180,386 67,358 139,270 11,230 1927 

              
Not collected and not treated 307 1,172,731 25,683 47,085 3767 770 

Total 435 5,072,186 95,367 191,316 15,958 2905 

 

 

6.9.4 Outlook for wastewater treatment in Serbia until 2015 

In January 2009, authorities from Serbia provided information on a list of priority projects related to 
urban wastewater collection and treatment to be implemented by 2015, as well as a list of further 
projects to be realised by 2015 in the case of favourable conditions. In total, the forecasted 
improvement of wastewater treatment concerned 15 agglomerations, of which 14 had already been 
listed in the Emission Inventory 2006/2007. One agglomeration (Kula) was listed for the first time in the 
forecast. For 13 projects, Serbian authorities indicated the size of the city or the capacity of the 
planned sewerage system / wastewater treatment plant, but no indication was given of whether this 
size referred to the forecasted size of the agglomeration or the forecasted capacity of the sewerage 
system / treatment plant. It was assumed for the purpose of this data evaluation that the indicated size 
(PE) referred to the forecasted capacity of the sewerage system / treatment plant. For the future 
scenarios, the 13 agglomerations involved were considered to have the same agglomeration size as 
reported for the reference date 2005/2006. The agglomeration of Kula was considered to have a 
forecasted size of 42,000 PE (“generated load” parameter). 
For the calculation of the baseline scenario, only the upgrade of the 8 UWWTPs mentioned in the list 
of priority projects was taken into account. The additional 7 UWWTPs that could be realised under 
favourable conditions were considered in the midterm scenario. 
Implementation of the baseline scenario would require the establishment of tertiary treatment (for the 
purpose of this data evaluation, it was assumed that tertiary treatment refers to N and P removal) for 6 
agglomerations (173,814 PE) and the upgrade of wastewater treatment to secondary treatment for two 
agglomerations (54,063 PE).  
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In contrast to the baseline scenario, implementation of the midterm scenario would require the 
additional upgrade of wastewater treatment for 58 agglomerations (3,547,844 PE) in order to provide 
P removal.  
The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients. Accordingly, this scenario would further require the establishment 
of N removal in the 58 agglomerations and the provision of secondary treatment for 364 
agglomerations (1,344,116 PE) reported as having no treatment in 2005. 
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Figure 24: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.10 Romania 

6.10.1 General information about the data evaluation  

• In the framework of EMIS 2007, Romania provided an updated dataset on agglomerations 
>10,000 PE and information on agglomerations from �2000 PE–10,000 PE. The reference date for 
information was 31/12/2005. 

• As an EU MS, Romania has applied Article 5(8) of the UWWT Directive since May 2005. The 
parameters subject to more stringent treatment are N and P. 
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• In Romania, one agglomeration can be served by one or more UWWTP / collecting systems 
without treatment, while at the same time one UWWTP can serve more than one agglomeration. 
This means that the ratio [agglomeration : UWWTP] = [m : n] is used. 

 

6.10.2 Country specific considerations for data evaluation 

• In the framework of reporting under Article 15 of the UWWT Directive to the European 
Commission in 2007 (UWWT Directive Questionnaire 2007), several modifications of the 
Romanian UWWT dataset6 were required in order to fit the data model of the 2007 Questionnaire. 
These modifications were elaborated by the Romanian authorities in early 2008. As the dataset 
for EMIS 2007 was reported to the ICPDR before finalisation of these modifications, the dataset 
may not be identical to data reported under the 2007 Questionnaire. In order to give a distinct and 
clear picture of the situation, the dataset reported under EMIS 2007 was updated with information 
reported under the 2007 Questionnaire. 
 

6.10.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 17, Romania reported 2605 agglomerations �2000 PE for the reference 
year 2005. Of these, 2343 agglomerations (10,188,011 PE) were of the size �10,000 PE and 262 
agglomerations (16,230,546 PE) of the size >10,000 PE. For 2108 agglomerations (34.11% of the 
total generated load), no collecting system or wastewater treatment plant was available in the 
reference year 2005, whereas for 175 agglomerations (19% of the total generated load) a collecting 
system was in place for the major part of the agglomeration. 322 agglomerations (47% of the total 
generated load) were reported to treat (parts of) their generated load by varying levels of wastewater 
treatment techniques, with secondary treatment covering the main fraction. 25.6% of the entire 
generated load of agglomerations �2000 PE was collected in collecting systems.  
 
Table 15: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot from 
these agglomerations in Romania 

Romania Number of 
agglomerations 

Generated 
load (PE) 

Emissions  
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot  (t/a) 

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N) 1 384,000 585 3103 412 50 

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP) 1 32,390 166 528 43 3 

Collected plus partial tertiary 
treatment (3N) 4 47,543 565 1140 98 16 

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 35 4,508,330 30,630 69,566 9784 1539 

Collected plus partial secondary 
treatment 177 5,388,077 71,745 124,615 12,081 2069 

Collected plus primary 
treatment 7 211,508 71 2350 551 49 

Collected plus partial primary 
treatment 100 1,774,931 2642 6830 1378 121 

Collection and treatment - 
total 325 12,346,779 106,404 208,133 24,347 3847 

              
Collected and no treatment 172 5,076,339 64,856 161,046 16,298 2790 

              
Not collected and not treated 2108 8,995,439 195,369 357,934 28,634 4854 

Total 2605 26,418,557 366,629 727,113 69,279 11,491 

 

 
 

                                                      
6 Adonis, A. (2007)19287: report received by the European Commission by 12/12/2007 
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Figure 25: Wastewater treatment in agglomerations �100,000 PE in Romania  

 

6.10.4 Outlook for wastewater treatment in Romania until 2015 

As an EU MS, Romania has to comply fully with the UWWT Directive by 31st December 2018. Since 
May 2005, Romania has applied Article 5(8) of the Directive and therefore does not have to designate 
sensitive areas. The parameters subject to more stringent treatment are N and P. While 
agglomerations with a size of >10,000 PE have to comply with Article 3, Article 4 and Article 5(2) by 
31st December 2015 at the latest, agglomerations �10,000 PE are subject to a transitional period until 
31st December 2018. The interim target date to comply with Article 3 (80% of the total biodegradable 
load of agglomerations �10,000 PE) and Article 4 (77% of the total biodegradable load of 
agglomerations � 10,000 PE) is 31st December 2015. 

Authorities from Romania provided detailed information on the forecasted wastewater treatment for the 
years 2015 and 2018 on the national level. However, no data was available on agglomeration or 
UWWTP level. For this reason, it was assumed under the baseline scenario that all agglomerations 
�10,000 PE, where at least part of the generated load is connected to a collecting system and 
wastewater treatment in the reference year 2005, will be served by secondary treatment by 2015. In 
addition, the largest agglomerations in the size class 2000 PE–10,000 PE were assumed to be served 
by secondary treatment, so that for 2015, 77% of the total biodegradable load of agglomerations 
2000 PE–10,000 PE would be served by secondary treatment. As no information was available on 
which agglomerations of the size class 2000 PE-10,000 PE would be covered by this improvement in 
wastewater treatment, the largest agglomerations were considered first (i.e. in the first step all 
agglomerations with a size of 9000 PE-10,000 PE were considered to have secondary treatment by 
2015; in the second step all agglomerations in the size class 8000 PE–9000 PE were considered etc.). 
This methodology was continued, until 77% of the total generated load of agglomerations �2000 PE 
was covered. It has to be mentioned that, for the purpose of elaborating maps for the baseline 
scenario, this approach may not always cover those agglomerations where an improvement of 
wastewater treatment will actually be realised by 2015. However, for purpose of a first elaboration of 
the scenarios, this approach was agreed to be a suitable one. Agglomerations with more than 
10,000 PE were considered to be served by N and P removal under the baseline scenario. 

The baseline scenario requires the upgrade of both collecting systems and wastewater treatment 
plants for 262 agglomerations (16,230,546 PE) in order to provide N and P removal. In addition, 
collecting systems and treatment plants have to be extended and/or built to provide secondary 
treatment for 1475 agglomerations (7,834,646 PE) in 2015. For Romania, the midterm scenario draws 
the same picture as the baseline scenario. 

The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients, even where the Directive 91/271/EEC does not require stricter 
standards than reflected in the baseline scenario. This means that the vision scenario goes beyond 
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the requirements of Directive 91/271/EEC. Compared to the baseline scenario, the implementation of 
the vision scenario would require the establishment of secondary treatment for an additional 866 
agglomerations with a total generated load of 2,336,959 PE. 
 
For the reference year 2005, the country-specific estimation coefficients for P are identical to those 
coefficients taken into account for countries using P-free detergents (see chapter 3.2), so future 
scenarios on P-emissions did not differentiate between the use of P- containing and P-free detergents. 
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Figure 26: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.11 Bulgaria 

6.11.1 General information about the data evaluation  

• In 2007, Bulgaria reported information on all agglomerations �2000 PE with the reference date 
31/12/2006 for the ICPDR Emission Inventory 2007. The data delivery included an update of 
information on agglomerations >10,000 PE. 

• As an EU MS, Bulgaria has applied Article 5(2,3) of the UWWT Directive (91/271/EEC) which 
means that sensitive areas and catchment areas of sensitive areas have been designated. The 
Danube Basin in Bulgaria is designated as the catchment of a sensitive area under Article 5(4) of 
Directive 91/271/EEC. This means that the minimum percentage of reduction of the overall load 
entering all UWWTPs in this catchment of a sensitive area has to be at least 75% for total P and at 
least 75% for total N. 

• In Bulgaria, one agglomeration is served by one or more UWWTP / collecting systems without 
treatment so that the ratio [agglomeration : UWWTP] = [1 : n] is used. 

 

6.11.2 Country specific considerations for data evaluation 

• Authorities from Bulgaria did not report information on the fraction of the generated load entering 
different wastewater pathways (i.e. collected in collecting systems, addressed through individual 
and appropriate systems, percentage of the generated load treated in UWWTPs). For this reason, 
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information reported from Bulgarian authorities under Art. 15 of the UWWT Directive7 was used for 
this data evaluation. 

• For 20 agglomerations where more than 0% of the generated load was reported to have been 
collected in a collecting system, no link to a UWWTP / collecting system without treatment was 
established. For the purpose of the present data evaluation, it was assumed that these 
agglomerations were connected to a collecting system without treatment and respective IDs were 
added by Umweltbundesamt Vienna. 

• One agglomeration (BGAG65231_02) was reported to be inactive. For this reason it was not 
considered in the data evaluation. 

• One agglomeration (BGAG68299_00) was reported with a size of less than 2000 PE. For this 
reason it was not considered in the data evaluation. 

 

6.11.3 Results of data evaluation for the situation as of 31/12/2006 

As can be seen from Table 16, Bulgaria reported 175 agglomerations �2000 PE for the reference year 
2006. Of these, 130 agglomerations (510,419 PE) were classed as �10,000 PE and 45 
agglomerations (4,082,430 PE) were classed as >10,000 PE. For 100 agglomerations (around 9% of 
the total generated load), no collecting system or wastewater treatment plant was available; whereas 
for 58 agglomerations (27% of the total generated load) a collecting system but no wastewater 
treatment was in place for major parts of the agglomeration. 17 agglomerations were reported to treat 
(parts of) their generated load using wastewater treatment plants providing different levels of 
treatment. The main fraction of the total generated load in PE (around 53%) originates from 
agglomerations where secondary treatment is in place for the major part.  

Table 16: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Bulgarian part of the DRB 

Bulgaria Number of 
agglomerations 

Generated 
load (PE) 

Emissions 
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP) 1 102,535 155 688 103 12 

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 10 2,431,398 2588 6704 1687 309 

Collected plus partial secondary 
treatment 3 314,249 3368 7531 831 138 

Collected plus primary treatment 2 65,050 591 1858 95 10 

Collected plus partial primary 
treatment 1 10,939 151 323 58 25 

Collection and treatment - total 17 2,924,171 6853 17,104 2774 494 

              
Collected and no treatment 58 1,247,802 15,006 28,255 2417 570 

              
Not collected and not treated 100 420,877 9217 16,898 1352 230 

Total 175 4,592,850 31,076 62,257 6543 1294 

 
 

                                                      
7 Adonis A. (2008) 9045: report received by the European Commission by 19/06/2008 
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Figure 27: Wastewater treatment in agglomerations �100,000 PE in the Bulgarian part of the DRB  

 

6.11.4 Outlook for wastewater treatment in Bulgaria until 2015 

As an EU MS, Bulgaria has applied Article 5(4) of the UWWT Directive in the DRB which has been 
designated as a catchment area of a sensitive area. The final deadline to comply with the UWWT 
Directive in Bulgaria is 31st December 2014.  

The baseline scenario, which is identical with the midterm scenario and the vision scenario for 
Bulgaria, was based on the assumption that at least 75% of the total P load and at least 75% of the 
total N load entering all UWWTPs of the catchment of sensitive area will be removed. As a 
prerequisite to achieve the reduction rates demanded under Article 5(4), secondary treatment was 
taken into account for all agglomerations �2000 PE–10,000 PE, while more stringent treatment with N 
and P removal was taken into account for agglomerations >10,000 PE. This approach would require 
the establishment of N and P removal for the entire wastewater load of 44 agglomerations 
(3,979,895 PE) reported as having no wastewater treatment, primary or secondary treatment in 2006. 
It would also require the establishment of secondary treatment for 127 agglomerations (493,260 PE) 
reported as having no collecting system and/or no wastewater treatment in the reference year 2006. 

For the reference year 2005, the country-specific estimation coefficients for P were identical to those 
coefficients that are used for countries using P-free detergents (see chapter 3.2). Consequently, future 
scenarios on P-emissions did not differentiate between the use of P- containing and P-free detergents. 
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Figure 28: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.12 Moldova 

6.12.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, Moldova updated the datasets for 
agglomerations >10,000 PE and also provided information on agglomerations �2000 PE–
10,000 PE in an additional template. 

• In Moldova, one UWWTP / collecting system without treatment can serve more than one 
agglomeration. This means that the ratio [agglomeration : UWWTP] = [m : 1] is used. 
 

6.12.2 Country specific considerations for data evaluation 

• Moldova has defined identifiers for collecting systems without treatment for those agglomerations 
where 0% of the generated load is collected in a collecting system. As the data model of EMIS 
2007 (and the data model of the Questionnaire designed for reporting under Art. 15 of the UWWT 
Directive) does not foresee the definition of a discharge point for the fraction of the generated load 
not collected in collecting system, these collecting systems without treatment were not considered 
in the data evaluation. 

• For some UWWTPs, the identifier was not unique (e.g. the ID MD_WP_Cost referred once to the 
a collecting system without treatment named “Costesti” and once for a collecting system without 
treatment named “Costuleni”. In these cases, Umweltbundesamt Vienna modified the IDs to make 
each one unique. 
 

6.12.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen from Table 17, Moldova reported 108 agglomerations �2000 PE for the reference year 
2005. Of these, 93 agglomerations (352.011 PE) were classed as �10,000 PE and 15 agglomerations 
(305,483 PE) were classed as >10,000 PE. For 78 agglomerations (46% of the total generated load), 
no collecting system or wastewater treatment plant was available, whereas for 10 agglomerations (6% 
of the total generated load) a collecting system was in place for major parts of the agglomeration. 20 
agglomerations (48% of the total generated load) were reported to treat (parts of) their generated load 
by primary or secondary treatment in the reference year 2005.  
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Table 17: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the DRB of Moldova 

Moldova Number of 
agglomerations 

Generated 
load (PE) 

Emissions  
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot (t/a) 

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 2 28,000 245 428 51 4 

Collected plus partial secondary 
treatment 8 174,000 2332 4589 515 78 

Collected plus primary 
treatment 1 41,000 166 1251 61 7 

Collected plus partial primary 
treatment 9 74,488 1286 2801 206 45 

Collection and treatment - 
total 20 317,488 4028 9070 834 134 

              
Collected and no treatment 10 38,383 843 1545 124 27 

              
Not collected and not treated 78 301,623 6606 12,110 969 226 

Total 108 657,494 11,477 22,725 1926 386 

 
 
There are no agglomerations � 100,000 PE in the Moldavian part of the DRB. 

 

6.12.4 Outlook for wastewater treatment in Moldova until 2015 

Moldova provided detailed information on expected wastewater treatment in 2015. For the baseline 
scenario, it was reported by Moldovan authorities that wastewater treatment for four agglomerations 
(137,000 PE) will be upgraded to provide P removal or secondary treatment for the major parts of their 
generated load. 

Compared with the baseline scenario, the midterm scenario would require improved connection rates 
to wastewater treatment plants and upgrades for P removal for 12 agglomerations (194,483 PE).  

The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients. Accordingly, implementing the vision scenario would require not 
only an improvement in collecting systems, but also an upgrade to provide secondary treatment in 93 
agglomerations (352,011 PE) and N and P removal in 15 agglomerations (305,483 PE).  
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Figure 29: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 

 
 
 

6.13 Ukraine 

6.13.1 General information about the data evaluation  

• In the framework of the ICPDR Emission Inventory 2007, the Ukraine reported information on all 
agglomerations �2000 PE–10,000 PE and an update of information on agglomerations 
>10,000 PE with the reference date 31/12/2005. 

• In the Ukraine, one agglomeration is served by one or more UWWTP / collecting systems without 
treatment, which means that the ratio [agglomeration : UWWTP] = [1 : n] is used 

 

6.13.2 Country specific considerations for data evaluation 

• One UWWTP (UA_WP_CHER2) was not connected to any agglomeration. Hence this UWWTP 
could not be considered in the data evaluation.  
 

6.13.3 Results of data evaluation for the situation as of 31/12/2005 

As can be seen in Table 18, Ukraine reported 50 agglomerations �2000 PE for the reference year 
2005. Of these, 30 agglomerations (164,660 PE) were classed as �10,000 PE and 20 agglomerations 
(899,200 PE) were classed as >10,000 PE. 40 agglomerations (covering around 93% of the total 
generated load) were reported as having secondary treatment for the major parts of their generated 
load. Only 10 agglomerations were indicated as being connected to collecting systems but not to any 
wastewater treatment. 
 
 
 



Annex  3 –DRBM Plan  
 

 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 58 

Table 18: Wastewater treatment in agglomerations �2000 PE and emissions of BOD, COD, Ntot and Ptot into the 
environment in the Ukrainian part of the DRB 

Ukraine Number of 
agglomerations 

Generated 
load (PE) 

Emissions  
BOD5 (t/a) 

Emissions 
COD (t/a) 

Emissions 
Ntot (t/a) 

Emissions 
Ptot  (t/a) 

Collected plus tertiary treatment 
(3NP)             

Collected plus tertiary treatment 
(3N)             

Collected plus tertiary treatment 
(3P)             

Collected plus partial tertiary 
treatment (3NP)             

Collected plus partial tertiary 
treatment (3N)             

Collected plus partial tertiary 
treatment (3P)             

Collected plus secondary 
treatment 39 979,160 4358 7918 1922 611 

Collected plus partial secondary 
treatment 1 7900 1 1 19 3 

Collected plus primary 
treatment             

Collected plus partial primary 
treatment             

Collection and treatment - 
total 40 987,060 4359 7919 1941 614 

              
Collected and no treatment 10 76,800 365 867 163 41 

              
Not collected and not treated             

Total 50 1,063,860 4724 8786 2104 654 
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Figure 30: Wastewater treatment in agglomerations �100,000 PE in the Ukrainian part of the DRB  

 

6.13.4 Outlook for wastewater treatment in Ukraine until 2015 

Ukraine provided detailed information on the forecasted wastewater treatment for 2015. In total, 
wastewater treatment for 14 agglomerations will be implemented. Upgrades will be undertaken for 10 
agglomerations (with collecting systems but no wastewater treatment plants in the reference year 
2006) to the level of partial primary, partial secondary or partial more stringent treatment by 2015. In 
addition, it is planned that four agglomerations with no wastewater treatment or secondary treatment in 
the reference year 2006 will be served by partial more stringent treatment by 2015. Authorities from 
the Ukraine did not indicate whether more stringent treatment referred to N and/or P removal.  
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The implementation of the midterm scenario would require the implementation of P removal for 15 
agglomerations (324,900 PE) served by partial primary or secondary treatment under the baseline 
scenario, as well as the implementation of N and P removal for the entire generated load of five 
agglomerations (574,300 PE). 

The vision scenario aims to make use of the full technical potential of wastewater treatment as regards 
the removal efficiencies of nutrients. Accordingly, implementing this scenario would further require the 
extension of wastewater treatment for 15 agglomerations >10,000 PE to provide N removal and also 
the establishment of secondary treatment for 8 agglomerations (48,300 PE) that were considered with 
partial primary or secondary treatment under the midterm scenario. 
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Figure 31: Emissions (%) of BOD5, COD, Ntot and Ptot under the different scenarios 
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1. Background 
 
The methodology used for assessing diffuse sources of pollution and selecting appropriate 
measures is based on the DPSIR framework (Driving force-Pressure-State-Impact-Response) being 
the underlying conceptual framework for developing the programme of measures addressing nutrients. 
The collation of data from Article 5. reports was supplemented by other existing evidence (from the 
DBS JTWG (Danube-Black Sea Joint Technical Working Group) report on the impact of the Danube 
on the NW Black Sea; daNUbs (Danube Nutrients Black Sea research project) and the MONERIS 
(Modelling Nutrient Emissions into River Systems) model etc.). The aim was to identify the scale 
of the challenge facing Danube countries regarding nutrient pressures to meet EU Water Framework 
Directive (WFD) objectives (as well as those from other relevant Directives, in particular the Urban 
Waste Water Treatment Directive (UWWTD) and the Nitrates and Groundwater Directive).  

The DPSIR has been extended as a result of the ongoing process regarding scenarios, options, 
criteria and evaluation as part of the further development of the MONERIS model as a management 
tool, in order to provide a common structural support for the decision-making processes of the ICPDR. 
In this context, the nutrient approach can support the Danube countries by introducing a structural 
system of catchments in which cause-effect chains are formalised and modelled to simulate the 
expected effects of the proposed courses of action, as the response to nutrient pollution. Scenario 
calculation considers currently planned and anticipated developments, taking into account different 
planning decisions (e.g. designation as a sensitive area). 
 

2. Basic and supplementary measures 
 
The nutrient loads discharged by the Danube River are an important factor responsible for the 
deterioration of the Black Sea ecosystem.  
The Danube countries have made a commitment to develop nutrient water quality improvement targets 
to be achieved by 2015. Both the Memorandum of Understanding (ICPBS/ICPDR, 2001) as well as 
the Danube Declaration (ICPDR, 2005) define the long-term goal: to reduce the nutrient load in the 
Danube and its tributaries to levels consistent with the achievement of good ecological status and to 
contribute to ensuring the nutrient balance of the Black Sea reaches a sustainable state corresponding 
to similar conditions observed in the mid 1960s.  
These targets are the first examination of the potential for delivering environmental improvements 
over the first planning cycle of the WFD. The targets will be revised and improved in future years as 
more information becomes available. 
A list of the outstanding basic measures and supplementary measures related to nutrient pollution in 
the Danube River Basin (DRB) has been prepared for the Joint Programme of Measures (JPM) of the 
Danube River Basin District Management Plan (DRBM).  
Basic measures (in line with the requirements imposed by the identification of the DRB and its coastal 
waters as a sensitive area) are the implementation of the UWWTD (or for Non EU countries, the 
appropriate ICPDR Recommendation on wastewater discharges). Measures include the connection of 
settlements to public sewers and appropriate treatment plants; the upgrading of wastewater treatment 
plants with respect to nitrogen (N) and phosphorus (P) removal and the implementation of Best 
Available Techniques (BAT) on agro-industrial units.  
Supplementary measures have also been identified. These include the reduction of the volume of 
wastewater directly discharged from combined sewerage systems into rivers and the introduction of a 
P-detergent ban. 
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All river basin district level scenarios should be ones where the competent river basin authority 
considers they would fit with the requirements of the WFD, transposing regulations and river basin 
planning guidance. These river basin district (or sub-basin-district) scenarios should relate to the 
overall approach being taken at the key, upper level of river basin planning, which are currently being 
made in relation to the Danube River Basin District (DRBD) or the specific sub-basins.  
Scenarios with different environmental benefits due to nutrient reduction measures in line with EU 
policies (basic/supplementary measures) and the related timetable of individual countries (respecting 
agreed transitional periods) are designed and evaluated though MONERIS investigations.  
Through the MONERIS model, the nutrient loads within the river network of the DRBD are calculated 
for the present state and a baseline scenario for 2015.  

Possible basic measures: 
1. Implementation of the Nitrates Directive (or for Non EU countries, the appropriate BATs). 
2. Implementation of Action Programmes according to the Nitrates Directive - taking vulnerable 

zones into account in cases where natural freshwater lakes, other freshwater bodies, estuaries, 
coastal waters or marine waters of the DRBD are found to be eutrophic or may become 
eutrophic in the near future (or for Non EU countries, the appropriate BATs). 

3. Best Environmental Practice (BEP) for farmers linked to the EU Common Agricultural Policy 
(CAP). 

4. Prevention and control of soil erosion. 

Possible supplementary measures: 
1. Instruments and policy measures to support and implement the WFD. 
2. Compensation payments for changing land use management etc. 
3. Ensuring integration between River Basin Management Plans and Land Use Planning. The 

achievement of WFD objectives depends fundamentally on the management of land, including 
the built environment. Factors including pressure from new housing for more water, the 
management of domestic waste, the impacts of diffuse urban pollution and flood management 
all affect the water environment and need to be integrated into the deliverable set of measures. 

4. Wetland creation and restoration. Pressures on wetlands (e.g. physical modification or 
pollution) can result in impacts on the ecological status of water bodies. Measures to 
manage such pressures will need to be considered as part of River Basin Management 
Plans (RBMP) in order to meet the environmental objectives of the Directive. Further, 
wetland creation and enhancement should be used within Programmes of Measures to 
deliver sustainable, cost effective and socially acceptable mechanisms for helping to 
achieve environmental objectives – e.g. flood management, pollution control, coastal 
management, groundwater recharge. 

5. The Rural Development Regulation (RDR) for the period 2007-2013 is designed to place 
agriculture within a broader context by covering three major policy objectives. These 
objectives aim to improve: i) competitiveness of farming and forestry (Axis 1); ii) 
environment and land management (Axis 2); and iii) quality of life and diversification (Axis 
3). Measures under all axes could contribute to reaching WFD objectives as they offer various 
possibilities to protect and enhance natural water resources. While the measures under Axis 1 
and 3 are mainly indirectly linked to water, the measures provided under Axis 2 offer a high 
potential to support the implementation of the WFD directly. Measures contributing to water 
protection are mainly contained under Axis 2 of the Rural Development Programmes. In 
particular, the voluntary agri-environmental measures are used to address diffuse and point 
sources of agricultural water pollution (nitrates, phosphates, pesticides) as well as soil erosion. 
Under this second axis, there is also a specific measure allowing farmers to be compensated 
for income foregone due to WFD implementation (Art. 38). 
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3. Scenarios for nutrient reduction 
 
Scenarios with different environmental benefits due to nutrient reduction measures and the related 
timetable of individual countries (respecting agreed transitional periods) are designed and evaluated 
though MONERIS. Through the model, the nutrient loads within the river network of the DRBD are 
calculated for the present state and for various different scenarios for 2015.  
The requirements and objectives of the WFD are to achieve good ecological status by 2015 for all 
waters. The RBMP will provide the context for setting out a comprehensive programme of measures 
designed to achieve the objectives set for water bodies.  
The measures addressing three of the identified Significant Water Management Issues (SWMI), 
(namely organic pollution, nutrient pollution and hazardous substances pollution) are strongly 
interlinked. The selected approach recognises these synergies in the development of the packages of 
measures in the JPM. For example, the effects of management decisions for urban wastewater 
development addressing organic pollution have certain positive effects on nutrient reduction in the 
respective area. These effects - benefits and drawbacks - must be identified and evaluated under 
different scenarios and based on a wide range of options for development and underlying assumptions 
that are taken into account and evaluated.  
The fundamental assumption made is that there are two types of drivers governing the development of 
economic, social and environmental conditions in the DRB and which influence scenario building. 
The first are those drivers that basically operate independently of policy-making i.e. drivers that are 
not directly influenced by policies, or at least not in the JPM first cycle (up to 2015). These include 
population growth, environmental conditions and climate change. The second type of drivers involves 
policies which will have an implementation effect on a 5-10 year horizon.  

3.1. Methodological approach  
The intention was to use a transparent methodology that consists of four major steps: (i) set out the 
assumptions for possible developments regarding various sectors, (ii) develop scenarios by combining 
different sets of assumptions, (iii) map assumptions into load reductions and, in the case of nutrient 
emissions, into input parameters for MONERIS, and (iv) perform scenario assessments and nutrient 
scenario calculations with MONERIS using the relevant parameters.  

3.2. Setting out assumptions for possible developments regarding various sectors 
The assumptions are coherent extrapolations of immediate or medium-term implementation effects of 
different policy options, such as the implementation of EU or national legislation, changes in 
agricultural policies etc. For the baseline scenario (BLS), which describes developments (considering 
current, ongoing or planned measures), the assumptions have to be selected accordingly. For example, 
if we know that a country has to implement the Integrated Pollution Prevention and Control (IPPC) 
Directive, then they will make investments to ensure compliance with the BAT, and this should be 
considered as the relevant assumption in the development for industrial wastewater treatment to be 
used in the BLS. For the non EU Member States (Non EU MS), some future developments appear 
more likely than others in the EU MS, and therefore the commitment of building a certain number of 
wastewater treatment plants until 2015 is a parameter of the scenario calculation. 
The assumptions have been carefully checked by the Contracting Parties with the view to reduce 
uncertainties and provide a robust baseline for nutrient reduction analysis as required for developing 
the JPM.  

3.2.1. Example of an assumption related to the use of fertilisers 
The European Fertilizer Manufacturers Association (EFMA) assumes an increase in application rates 
for N fertilizer for the new EU MS of approx. 20% for 2017 (EFMA, 2008). The EFMA forecast also 
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includes values for individual Danube countries: Austria (+9%), Bulgaria (+30%), Germany (-2%), 
Hungary (+20%), Romania (+24%) and Slovenia (0%). For the projection of fertilizer application in 
other Danube countries, we used the EFMA average for the new EU MS of a 20% increase. 

3.3. Development of scenarios by combining different sets of assumptions  
For the preparation of the scenarios, different assumptions were selected and combined. The 
combination of the various assumptions conceptualises the respective scenarios. The definition of 
scenarios is a complex procedure that needs assessment and integration of all interlinkages between 
those policies and assumptions affected by a particular decision or commitment. Building different 
scenarios on a range of plausible assumptions provides the basis for a discussion about their effects 
and is a key element in decision support. 
In the context of the strategic planning and decision support for the development of the JPM, the 
scenarios provide a setting to discuss various options and have the value of offering the CPs an 
opportunity for dialogue about their respective perspectives on plausible future developments for the 
successful implementation of the measures.  

3.4. Mapping assumptions into load reductions and, in the case of nutrient emissions, into 
input parameters for MONERIS  

After having agreed conceptually on the various scenarios, it is necessary to assess quantitatively the 
influence on the DRB. For point sources, the load reductions can be derived, for example, by means of 
suitable emission factors. Regarding nutrient fluxes, the ICPDR is using the MONERIS model, which 
depends on the wide variety of input parameters. To be able to assess the quantitative effect, the 
results of the assumptions have to be mapped into changes of the input parameters of the model. For 
example, it is well established that the introduction of P-free detergents will decrease the specific P 
input per capita by approximately 50% (e.g. in Germany from 4g P/inh.d to approx. 2g P/inh.d). This 
decreased input will be further used in the scenario calculation. 

3.5. Performing scenario assessments and nutrient scenario calculations with MONERIS   
using relevant parameters  

All previous steps are used to define measures and to combine the modelling of different measures or 
packages of measures. In the case of SWMIs that are mainly caused by point sources, the available 
regionalised emission information has to be compared to water quality information. 
In the case of the nutrient SWMI, which is characterised by a complex emissions situation caused by 
point and diffuses sources and negatively impacted water bodies (Black Sea coastal areas) situated far 
away from the sources, such a straightforward analysis isn’t possible. In order to facilitate the nutrient 
pollution analysis, the scenarios are calculated based on modelling - for the DRB countries, the 
MONERIS model is used. The overall application of MONERIS allows a regionally differentiated 
quantification of nutrient emissions via different pathways describing point and diffuse sources 
discharging into river systems.  
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4. The MONERIS approach  
 
The emission model MONERIS uses spatially and temporally varying input data regarding the natural 
system and human activities in the Danube River. This comprises among other factors data on: soil 
characteristics, meteorological factors, land use, population and degree of urbanisation, connection to 
sewerage systems and degree of wastewater treatment, N surplus on agricultural soils, P accumulation 
in soils and atmospheric deposition. It uses this information to calculate the emissions of N and P to 
surface water, by seven different pathways. The results can be shown as tables and maps.  
 
 
The pathways are:  
1. Point sources (waste water treatment plants and industry);  
2. Overland flow;  
3. Ground water flow; 
4. Tile drainage;  
5. Erosion;  
6. Urban systems;  
7. Atmospheric deposition on surface waters. 
 
The MONERIS model was developed to estimate nutrient inputs by point and various diffuse sources 
into rivers with catchments on a larger scale. The model uses Microsoft Access databases. The average 
size of basic catchments (analytical units) used in the Danube Basin calculations is 2000 km², but 
based on data availability and required detail level, can be reduced to approx. 100 km² or even lower. 
MONERIS was also conceived as a system for identifying reduction needs to meet applicable water 
quality standards (target concentrations) by using different scenario options. It is also used to examine 
a number of scenarios to demonstrate impacts of reducing wastewater loads alone and in combination 
with measures to reduce diffuse inputs for phosphates e.g. through the use of P-free detergents. 
For the use of MONERIS for the Danube, a complete new version of the model was developed. 
Besides implementation of new scientific approaches regarding retention of nutrients in the river 
system and erosion, the model now has a user interface (see Figure 1). This allows access to the model 
at different levels. Modellers can change input data and viewers can select results of the calibrated 
model for selected years and calculate scenarios. The user interface includes the calibrated model for 
the DRDB; the scenario manager for certain measures in the field of agricultural, urban and 
wastewater treatment plants; the possibility to present results for selected years as figures and tables 
and the export functions to use the model results within further work. 
For the MONERIS upgrade of the Danube, a manual was developed that will be published and used by 
ICPDR experts. This manual includes a detailed description of the methodology and a description of 
how to use the user interface, as well as maps and data used as input data for the DRBD modelling. 
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Figure 1: Overview of the user interface of the MONERIS model 
 
The MONERIS model was produced by the Leibniz Institute of Freshwater Ecology and 
Inland Fisheries in the Forschungsverbund Berlin, Germany.  
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1 Introduction 
The purpose of this methodology is to provide a general overview of the industrial point sources of 
pollution within the Danube River Basin (DRB), as well as to present results from the assessment of 
the reported data needed for the development of the Danube River Basin District Management 
(DRBM) Plan.   

Since 1997, the ICPDR has prepared Emission Inventories on municipal, agricultural and industrial 
emissions in the DRB, which contain basic information on pollution and supporting data such as the 
methods used for measurement, type of wastewater treatment and expected reduction in pollution. The 
industrial emission inventories deal with selected industries that are grouped into 11 sectors following 
a classification system developed for the inventory. Data from the inventory helped to identify 
industrial pollution sources in the Danube Basin by industrial sector, pollutant impact, location or 
other criteria. 

Annex VI of the Water Framework Directive (WFD) stipulates that the Programmes of Measures 
should include measures under the 96/61/EC Integrated Pollution Prevention Control (IPPC) 
Directive. The EU set of common rules for permitting and controlling industrial installations in the 
IPPC Directive (Directive 1996/61/EC) aims to minimise pollution from various industrial sources 
throughout the EU. The permit conditions, including emission limit values, must be based on Best 
Available Techniques (BAT). This has resulted in the adoption and publication of the BAT Reference 
Documents (the so-called BREFs) by the ICPDR. The purpose of the Directive is to ensure a high 
level of protection of the environment taken as a whole.  

The IPPC Directive is considered to be the most significant challenge facing the industrial sector in 
recent years and in the future. Pollution coming from point industrial units is partly addressed by the 
IPPC and partly by a number of specialised directives covering specific sectors. The IPPC Directive 
takes an integrated approach, which means that authorities need to take into account: transboundary 
effects, costs and advantages of pollution prevention and control and the best available techniques 
reference documents. 

The main reporting requirement of the IPPC is the publication of an inventory of chemical emissions 
and sources called the European Pollutant Emission Register (EPER). It was established by 
Commission Decision 2000/479/EC to implement the provisions of article 15 (3) of the IPPC 
Directive on public accessibility of the results of monitoring. EPER requires reporting from all 
installations that fall under the IPPC. It covers 50 air and water pollutants and the data is reported on 
the basis of threshold limit values of parameters. In EPER, emission data reported by EU Member 
States (EU MS) are made accessible in a public register that is intended to provide environmental 
information on major industrial activities. As of 2007, EPER has been replaced by the European 
Pollutant Release and Transfer Register (E-PRTR).   

The ICPDR Emission Inventory data from industry is currently updated using EPER II data and the 
EPER methodology in order to achieve more comparable results.  

The tasks include: 
� identification of the data form required by the ICPDR;  
� integration of relevant EPER II data into the ICPDR database;  
� organisation of relevant EPER-like data collection activities for the Non EU countries.  



Annex 5 – DRBM Plan  
 

 
 

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

3 

2 EPER reporting requirements and ICPDR Emission 
Inventories 

The EPER is considered to be an effective tool for monitoring releases from larger industrial facilities 
and for comparing releases from similar industrial sources or sectors. Not all existing industrial plants 
are considered for EPER reporting – only those activities which are listed in Annex A3 of the EPER 
Decision are included.  

 

IPPC Annex I activities 

1. Energy industries 
1.1 Combustion installations > 50 MW  
1.2 Mineral oil and gas refineries  
1.3 Coke ovens  
1.4 Coal gasification and liquefaction plants  
2. Production and processing of metals 
2.1/2.2/2.3/ 
2.4/2.5/2.6 

Metal industry and metal ore roasting or sintering installations; installations for the production of ferrous and 
non-ferrous metals 

3. Mineral industry 
3.1/3.3/3.4/ 
3.5 

Installations for the production of cement klinker (>500t/d), lime (>50t/d), glass (>20t/d), mineral substances 
(>20t/d) or ceramic products (>75t/d) 

3.2 Installations for the production of asbestos or asbestos-based products 
4. Chemical industry and chemical installations for the production of: 
4.1 Basic organic chemicals 
4.2/4.3 Basic inorganic chemicals or fertilisers  
4.4/4.6 Biocides and explosives  
4.5 Pharmaceutical products  
5. Waste management 
5.1/5.2 Installations for the disposal or recovery of hazardous waste (>10t/d) or municipal waste (>3t/h) 
5.3/5.4 Installations for the disposal of non-hazardous waste (>50t/d) and landfills (>10t/d) 
6. Other Annex I activities 
6.1 Industrial plants for pulp from timber or other fibrous materials and paper or board production (>20t/d) 
6.2 Plants for the pre-treatment of fibres or textiles (>10t/d) 
6.3 Plants for the tanning of hides and skins (>12t/d) 

6.4 Slaughterhouses (>50t/d), plants for the production of milk (>200t/d), other animal raw materials (>75t/d) or 
vegetable raw materials (>300t/d) 

6.5 Installations for the disposal or recycling of animal carcasses and animal waste (>10t/d) 
6.6 Installations for poultry (>40,000), pigs (>2000) or sows (>750) 
6.7 Installations for surface treatment or products using organic solvents (>200t/y) 
6.8 Installations for the production of carbon or graphite 

Table 1: List of activities with production capacity relevant for EPER reporting  
According to the EPER Decision, there are 26 pollutants selected for reporting for water with a 
specified threshold value for each of the substances. The threshold values have been chosen in order 
to include about 90% of the emissions of the industrial facilities looked at, so as to prevent an 
unnecessarily high burden on all industrial facilities. 
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No. Pollutant name Threshold values for 
releases (in kg/y) 

1 Total nitrogen (N) 50,000 

2 Total phosphorus (P) 5000 

3 Arsenic and compounds (as As) 5 

4 Cadmium and compounds (as Cd) 5 

5 Chromium and compounds (as Cr) 50 

6 Copper and compounds (as Cu) 50 

7 Mercury and compounds (as Hg) 1 

8 Nickel and compounds (as Ni)   20 

9 Lead and compounds (as Pb)  20 

10 Zinc and compounds (as Zn)  100 

11 Dichloroethane – 1,2 (DCE) 10 

12 Dichloromethane (DCM) 10 

13 Chloro-alkanes, C10-C13 1 

14 Hexachlorobenzene (HCB) 1 

15 Hexachlorobutadiene (HCBD) 1 

16 Hexachlorocyclohexane(HCH) 1 

17 Halogenated organic compounds (as AOX)  1000 

18 Benzene, toluene, ethylbenzene, xylenes (as BTEX) 200 

19 Brominated diphenylethers (PBDE)  1 

20 Organotin compounds(as total Sn) 50 

21 Polycyclic aromatic hydrocarbons (PAHs)  5 

22 Phenols (as total C)  20 

23 Total organic carbon (TOC) (as total C or COD/3) 50,000 

24 Chlorides (as total Cl) 2,000,000 

25 Cyanides (as total CN) 50 

26 Fluorides (as total F) 2000 

Table 2: List of pollutants to be reported if threshold values are exceeded 
For the reference years 1997, 2000 and 2002, the ICPDR has prepared inventories on point source 
emissions including industrial and agro-industrial sources. The results show that the degree of 
industrial development and the amount of pollution caused by the industrial sector varies within every 
country in the DRB. All industrial branches are represented: chemical, electrical, engineering, 
metallurgical and galvanic, textile, sugar, papermaking and pulp-mills. 

The inventories of 2004 served as the basis of pressures assessment for the Danube Analysis Roof 
Report 2004 (RR 2004). Within this report, the focus of analysis was on the significant point sources 
of pollution. The criteria for the identification of the significant point sources of pollution from 
industrial sites for the basin-wide overview are given in Table 3. 
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Industrial wastewater Significant if at least one parameter is exceeded: 
– COD >2 t/d 
– pesticides >1 kg/a 
– heavy metals and compounds*:  

As total >5 kg/a 
Cd total >5 kg/a 
Cr total >50 kg/a 
Cu total >50 kg/a 
Hg total >1 kg/a 
Ni total >20 kg/a 
Pb total >20 kg/a 
Zn total >100 kg/a 

Wastewater from agricultural point sources  
(livestock farms) 

Significant if at least one parameter is exceeded: 
N total** >50,000 kg/a 
P total** >5000 kg/a 

*  Thresholds in water in kg/year as in the EPER. 
**  Threshold as given in the EPER. 

Table 3: Definition of significant point source pollution on the basin-wide level 
The ICPDR emission inventory for the reference year 2004 includes 1371 sources of pollution, of 
which 306 are industrial point sources. The overview per country is given in Table 4 along with a 
comparison of the identified significant point sources. 

 

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

Industrial point 
sources as from the 
Emission Inventory  

11 13 3 7 50 9 29 62 8 22 87 0 5 

Significant point 
sources (RR 2004) 5 10 9 6 24 2 10 5 14 4 49 0 5 

Table 4: Point sources of pollution in the Danube River Basin District (2004) 
As shown in Table 3 and Table 4, the ICPDR Emission Inventory and the identification of significant 
point sources of pollution from industry has been carried out taking into account the pollutants and 
threshold values for EPER.  

 

3 Data collection templates for industrial emissions to 
water (direct and indirect) 

In 2007, the ICPDR Municipal Emission Inventory was modified in a way to be consistent with the 
collection of data under the EPER Decision. The methodology for reporting on industrial discharges 
allowed the separation of reporting only to water (direct and indirect discharges) from the reporting 
for emissions into the air and land. Thus, the new database will allow the identification of how much 
of a certain chemical from a certain facility has been discharged into water.  

For the purposes of identification of industrial point sources of pollution in the DRB, the data from 
EU MS and non Member States (non EU MS) should be collected in a harmonised way.  New 
templates for data collection were prepared for all Danube countries, which cover most of the 
information required for the implementation of the IPPC Directive.  

To facilitate reporting on the measures addressing industrial discharges, information on basic 
measures were included in the templates for data collection for the status of IPPC/BAT or 
ICPDR/BAT implementation.  
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Thus, a combined template was designed aiming to provide information on the sources of pollution 
from industrial facilities in Danube countries to water – both direct and indirect discharges are taken 
into account. Values indicated under “direct to water” are emissions by facilities directly into the 
water environment. Values indicated under “indirect to water” are releases by facilities via a 
sewerage system into an off-site municipal or industrial wastewater treatment plant (WWTP). The 
MS Excel file consists of 5 templates in which data were filled in. 

3.1 General information: report ID, reference date and contact person 
This sheet provided general, related information on competent authority and person responsible for 
reporting in the country and contact details.  

In addition, in order to gain information on the required measures, a table was included with the aim 
of specifying the number of sites where measures are needed and their estimated costs. 

Country-based (Danube part) information 

Number of facilities where measures are needed 
in compliance with the IPPC/BREF (where 
transitions periods exist) 

Number 

 

Estimated overall costs associated with the 
measures at those facilities  Million Euro 

 

3.2 Facilities: name of the facility, ID of the facility, address, coordinates 
The sheet contains full information on industrial facilities carrying out one or more of the E-PRTR 
activities. The parent company is a company that owns or controls the company operating the facility 
(for example by holding more than 50% of the company's share capital or a majority of voting rights 
of the shareholders or associates). Each facility is listed with its identification name and number. 
Address, coordinates of the location and main economic activity are listed, using a drop down list of 
NACE code activities.  

In addition, for EU MS, information is included on the existence of an IPPC permit for the facility; 
whether the facility is in compliance with IPPC/BREF with regard to wastewater emissions; and if it 
is not BAT compliant within the reporting deadline, whether there are plans for the facility to be 
compliant with the IPPC/BREF by 2015. 

For non EU MS, this template gives a general overview of whether the installation is in compliance 
with the ICPDR BAT recommendation and, if it is not compliant at the reporting deadline, 
information on whether it is planned that the facility be in compliance with the ICPDR BAT by 2015. 

3.3 Direct releases to water 
This sheet is connected with general information on the facilities via the facility ID code. The sheet 
indicates the value of loads due to direct discharges to water. Reported releases to water of any 
pollutant specified in Table 2 above, for which the applicable threshold value is exceeded, are 
reported. All releases are expressed in kg/year. The reported release data must include reference to the 
determination of methodology used for the reported release data: M (measured), C (calculated) or E 
(estimated). 

Any data that relate to the accidental releases are also specified. The quantity of accidental releases is 
included in the total quantity of releases (example: accidental release = 1 kg/y, routine release = 10 
kg/y, total release = 11 kg/y). In addition, information on the river basin district and ID of the 
receiving water body are requested.  

3.4 Indirect releases to water  
The off-site transfers of any pollutant specified in Table 2 for which the threshold value is exceeded 
are also reported. All facilities and pollutants emitted indirectly to water and exceeding threshold 
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values are listed in the table. An off-site transfer of pollutants in wastewater means the movement 
beyond the boundaries of a facility of pollutants in wastewater destined for wastewater treatment 
(including industrial wastewater treatment). The off-site transfer may be carried out via sewer or any 
other means such as containers or tankers.  

3.5 Total emissions 
In this sheet, all pollutants specified by the separate activities in the whole territory of the country 
within the DRB are summarised. 

 

4 Current results from data collection  
For the purpose of the development of a complete overview of emission inventories, data on 
industrial discharges for EU MS countries in the Danube Basin were downloaded from the EPER II 
web site in Access format for the years 2001 and 2004 respectively.  

As only part of the territory of Germany and Czech Republic belong to the DRB, only the respective 
facilities located on the Danube part were included using GIS and the provided coordinates.  

In June 2007, according to Article 1, 2 and 3 of the EPER Decision, Romania has voluntarily decided 
to provide a "National EPER Report 2005 of Romanian Emission Data for Individual Facilities", 
having in view the format of Annex 2 of the EPER Decision. 

In addition, all other Danube countries were asked to fill in the designed templates with data on 
industrial facilities, emissions to water, compliance with the European legislation and ICPDR BAT.  

Bulgaria reported data with a reference year of 2007. Non EU MS also reported on the main industrial 
point sources of pollution.  Bosnia and Herzegovina (B&H) did not provide the information in the 
required format but sent an updated Emission Inventory with no information on the compliance of 
facilities with the ICPDR/BAT. For the purpose of an integrated overview of the results, the reported 
facilities are considered to have direct discharges to water. As the respective activities are not 
specified, the number of activities is not presented as a table. Only four pollutants are relevant for the 
overall analysis for B&H. 

Table 5. presents the final results of the Danube countries reporting in line with the EPER 
Decision, on both direct and indirect discharges into water for the years 2001 to 2006. There are a 
total number of 253 facilities emitting directly into water and 215 facilities making indirect 
emissions to water. 
 
 

Direct emissions to water  Indirect emissions to water  

2001 by 2006 2001 by 2006 
 
 

 
No. of 

facilities 
No. of 

activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

AT 38 13 17 33 12 16 29 13 16 31 14 15 
CZ       4 3 6       1 1 1 
DE 17 7 13 14 4 13 41 9 9 48 9 10 
HU 17 10 13 20 9 14 19 10 13 26 8 12 
SK       17 10 18       12 9 9 
SI       15 8 13       16 6 8 
RO       46 13 20       32 14 12 
BG       15 5 8       9 4 11 
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Direct emissions to water  Indirect emissions to water  

2001 by 2006 2001 by 2006 
 
 

 
No. of 

facilities 
No. of 

activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

No. of 
facilities 

No. of 
activities 

No. of 
pollu-
tants 

HR       6 4 4       1 1 1 
MD       18 2 2       39 8 5 
UA       4 2 10             
BA       61   4             
RS                         

DRB 72 14 17 253 16 21 89 13 18 215 17 18 

Table 5: Overview of the current status of EPER reporting in the DRB 
The following tables present information on the Danube basin-wide scale for industrial activities 
and pollutant loads. Detailed information and assessments per country are also available. 
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Table 6: Direct emissions per activity and pollutant in the DRB for 2001  

Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N 
total 

P 
total 

As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pounds 

Cu and 
com-

pounds 

Hg and 
com-

pounds 

Ni and 
com-

pounds 

Pb and 
com-

pounds 

Zn and 
com-

pounds 

Halo-
genated 
organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 
ethylben-

zene, 
xylenes 

(as BTEX) 

Phenols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

1.1 Combustion installations >50 MW     0.01     2.29       0.59               
1.2 Mineral oil and gas refineries 72.9 6.7 0.01     0.2806   0.26   2.22     1.54 664.2 3110     
1.3 Coke ovens 150                       0.03 118       
2.1/2.2/2.3/2.4/2.5/2.6 Metal industry 
and metal ore roasting or sintering 
installations, installations for product-
ion of ferrous and non-ferrous metals 90.9       1.21 0.37   0.35 1.486 11.7     0.36 287.3   0.45 30.13 
4.1 Basic organic chemicals 182.8 6.8       0.054 0.00169 0.0299   17.523 11.1 0.78 0.68 1362 29270 0.069 48.4 
4.2/4.3 Basic inorganic chemicals or 
fertilisers 1506 159.3 0.018 0.63 0.77 0.862 0.1021 0.64 0.3081 0.672       423 155070 0.4 33.88 
4.5 Pharmaceutical products   5.23           0.05   0.33     0.16 468.4       
5.1/5.2 Installations for the disposal or 
recovery of hazardous waste (>10t/d) 
or municipal waste (>3t/h) 612   0.32 0.17 0.32 0.5 0.16 0.2 0.35 0.35     0.06 216 2010     
5.3/5.4 Installations for the disposal of 
non-hazardous waste (>50t/d) and 
landfills (>10t/d)     0.01         0.12   3.21 3.42     474 3420   10.91 
6.1 Industrial plants for pulp from 
timber or other fibrous materials and 
paper or board production (>20t/d) 58 39.8   0.02 0.25 0.477   0.4 0.16 5.39 82.8     13908.1 4480   2.13 
6.2 Plants for the pre-treatment of 
fibres or textiles (>10t/d) 

        0.07                 65.3       
6.3 Plants for tanning of hides and 
skins (>12t/d)         0.14                 122       
6.4 Slaughterhouses (>50t/d), plants 
for the production of milk (>200t/d), 
other animal raw materials (>75t/d) or 
vegetable raw materials (>300t/d) 306 21.15              2.04       1297 5030 2.55   
6.6 Installations for poultry (>40000), 
pigs (>2000) or sows (>750) 

118 37                               
 DRB 3096.6 275.98 0.3681 0.82 2.76 4.8336 0.2638 2.0499 2.304 44.025 97.32 0.78 2.83 19405.3 202390 3.469 125.5 
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Table 7: Indirect emissions per activity and pollutant in the DRB for 2001 
Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N total P total 
As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pounds 

Cu and 
com-

pounds 

Hg and 
com-

pounds 

Ni and 
com-

pounds 

Pb and 
com-

pounds 

Zn and 
com-

pounds 

Dichloro-
methane 
(DCM) 

Halo-
genated 
organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 

ethyl-
benzene, 
xylenes 

(as BTEX) 

Phenols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

2.1/2.2/2.3/2.4/2.5/2.6 Metal industry 
and metal ore roasting or sintering 
installations, production of ferrous 
and non-ferrous metals 

387 7.64     3.08 0.8   0.37 3.06 1.92       227 578.7   24.3 12.51 

3.1/3.3/3.4/3.5 Installations for pro-
duction of cement klinker (>500t/day), 
glass (>20t/d), mineral substances 
(>20t/d) or ceramic products (>75t/d) 

                0.03                 4.78 

4.1 Basic organic chemicals 1110.9 144.3     0.15 0.41   0.2276   0.43   10.2 0.3 0.98 3088.7 4740     
4.2/4.3 Basic inorganic chemicals or 
fertilisers 311                                   

4.4/4.6 Biocides and explosives                       4.74 0.37   299 2880     
4.5 Pharmaceutical products 135.9     0.01 0.48 0.09   0.08 0.03 0.11 0.02     0.3 2498   0.16   
5.1/5.2 Installations for the disposal 
or recovery of hazardous waste 
(>10t/d) or municipal waste (>3t/h) 

    0.03 0.02   0.06 0.02   0.05 0.64       0.275         

5.3/5.4 Installations for the disposal 
of non-hazardous waste (>50t/d) and 
landfills (>10t/d) 

278.6   0.012         0.106 0.03 0.12       3.78 336.5       

6.1 Industrial plants for pulp from 
timber or other fibrous materials and 
paper or board production (>20t/d) 

  16.6   0.02   0.4   0.03 0.03 2.21         7295       

6.2 Plants for the pre-treatment of 
fibres or textiles (>10t/d)           0.02   0.04   0.11         472       

6.4 Slaughterhouses (>50t/d), plants 
for the production of milk (>200t/d), 
other animal raw materials (>75t/d) or 
vegetable raw materials (>300t/d) 

109 269.42       0.05   0.13 0.05 0.34         4910.3       

6.5 Installations for the disposal or 
recycling of animal carcasses and 
animal waste (>10t/d) 

                            146       

6.7 Installations for surface treatment 
or products using organic solvents 
(>200t/y) 

    0.0077     0.053   0.0664   0.11         1113.6     31.3 

 DRB 2332.4 437.96 0.0497 0.05 3.71 1.883 0.02 1.05 3.28 5.99 0.02 14.94 0.67 232.335 20737.8 7620 24.46 48.59 
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Table 8: Direct emissions per activity and pollutant in the DRB by 2006  

Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N total P total 
As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pound 

Cu and 
com-

pounds 

Hg 
and 
com-

pound
s 

Ni and 
com-

pounds 

Pb 
and 
com-

pound 

Zn and 
com-

pounds 

Dichloro-
ethane-

1,2 
(DCE) 

Dichloro-
methane 
(DCM) 

Hexachloro-
benzene 

(HCB) 

Haloge-
nated 

organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 

ethyl-
benzene, 
xylenes 

(as 
BTEX) 

PAHs Phe-
nols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

1.1 Combustion installations 
>50 MW 0.68 0.08 0.0184 0.001 16.191 18.49 0.0023 0.017 0.011 67.021       0.017       56.14 9.17   6.34 
1.2 Mineral oil and gas 
refineries 588.1 25.73 0.01 0.12 0.567 1.39 0.064 0.494 0.716 2.36       1.95 0.249 0.03 4.71 1094.6   0.362   
2.1/2.2/2.3/2.4/2.5/2.6 Metal 
industry and metal ore 
roasting or sintering 
installations, installations for 
the production of ferrous and 
non-ferrous metals 409 6.02 0.24 0.19 3.73 1.21 0.15 1.96 3.14 21.8           0.03 0.58 1696.8 4940 1.64 45.36 
3.1/3.3/3.4/3.5 Installations 
for the production of cement 
klinker (>500 t/day), glass 
(>20t/d), mineral substances 
(>20t/d) or ceramic products 
(>75t/d)     0.01     0.06     0.13 0.19                       
4.1 Basic organic chemicals 763 10.54   0.001 0.07 0.27 0.551 1.4739   14.493 30.9     111.87 0.85   0.46 6218.38 196000 0.269 43.66 
4.2/4.3 Basic inorganic 
chemicals or fertilisers 3879.1 60.5 0.483 0.16 0.3992 0.82 0.22 0.94 0.8776 3.16       2.62   0.04 1.81 3158 338540 0.35 203.89 
4.5 Pharmaceutical products 

60 19 0.06     0.36   0.14 0.03 1.4               140.77       
5.1/5.2 Installations for the 
disposal or recovery of 
hazardous waste (>10t/d) or 
municipal waste (>3t/h) 721 169.6   32.7091 0.191 0.041   0.0372 0.114 17.254               366.1 

6438.
5     

5.3/5.4 Installations for the 
disposal of non-hazardous 
waste (>50t/d) and landfills 
(>10t/d)       0.927       0.11 0.08 7.99       3.07       539 3580   7.29 
6.1 Industrial plants for pulp 
from timber or other fibrous 
materials and paper or board 
production (>20t/d) 491.203 70.8362   65.23 0.17 1.15   0.947 

132.4
1 9.48 196 326 0.021 377.26     0.134 26918.4 8786     

6.2 Plants for the pre-
treatment of fibres or textiles 
(>10t/d) 105       1.96 0.53       23.3               148.9       
6.3 Plants for tanning of 
hides and skins (>12t/d)         0.13                         128       



Annex 5 – DRBM Plan  
 

 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 
12

Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N total P total 
As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pound 

Cu and 
com-

pounds 

Hg 
and 
com-

pound
s 

Ni and 
com-

pounds 

Pb 
and 
com-

pound 

Zn and 
com-

pounds 

Dichloro-
ethane-

1,2 
(DCE) 

Dichloro-
methane 
(DCM) 

Hexachloro-
benzene 

(HCB) 

Haloge-
nated 

organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 

ethyl-
benzene, 
xylenes 

(as 
BTEX) 

PAHs Phe-
nols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

6.4 Slaughterhouses 
(>50t/d), plants for the 
production of milk (>200t/d), 
other animal raw materials 
(>75t/d) or vegetable raw 
materials (>300t/d) 337.105 0.555       0.32       1.35               875.2 3820 4.93   
6.5 Installations for the 
disposal or recycling of 
animal carcasses and 
animal waste (>10t/d)                           4.34       200       
6.6 Installations for poultry 
(>40000), pigs (>2000) or 
sows (>750) 493 91.5                             0.311 190       
6.7 Installations for surface 
treatment or products using 
organic solvents (>200t/y)   0.073 0.002 0.0002   0.004 0.0001 0.129   0.864       0.03       5.59 81.42   1.61 

 DRB  7855.5 454.43 0.8234 99.338 23.408 24.875 0.9874 6.2481 137.51 171.122 226.9 326 0.021 501.157 1.099 0.1 8.005 43951.68 562195.1 7.551 308.2 
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Table 9: Indirect emissions per activity and pollutant in the DRB by 2006 

Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N -total P total 
As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pounds 

Cu and 
com-

pounds 

Ni and 
com-

pounds 

Pb and 
com-

pounds 

Zn and 
com-

pounds 

Dichloro-
ethane-1,2 

(DCE) 

Dichloro-
methane 
(DCM) 

Halo-
genated 
organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 

ethyl-
benzene, 
xylenes 

(as BTEX) 

Phenols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

1.1 Combustion installations >50 
MW   10.5                   11.7             

1.2 Mineral oil and gas refineries 116                         1.87 327       
2.1/2.2/2.3/2.4/2.5/2.6 Metal 
industry and metal ore roasting 
or sintering installations, 
installations for the production of 
ferrous and non-ferrous metals 

557.211 45.514 0.08 0.02 10.82 10.01 0.32 1.21 920.11         341.53 718.4 2190 57.1 14.12 

3.1/3.3/3.4/3.5 Installations for 
the production of cement klinker 
(>500 t/day), glass (>20t/d), 
mineral substances (>20t/d) or 
ceramic products (>75t/d) 

0.006             0.63 0.22         0.04         

4.1 Basic organic chemicals 881 102.8     0.54 1.11 0.3205 0.39 0.48     6.38 0.87 108.64 4670.6 3650   5.82 
4.2/4.3 Basic inorganic 
chemicals or fertilisers 0.731 0.007               70.4     0.25 0.03 807       

4.4/4.6 Biocides and explosives           0.31     0.13     5.01 11.79   425.1 3350     
4.5 Pharmaceutical products 310.21 14.52         0.004   0.62   0.04 0.031   0.03 4527.26 43.98 0.08   
5.1/5.2 Installations for the 
disposal or recovery of 
hazardous waste (>10t/d) or 
municipal waste (>3t/h) 

82           0.0209   1.14         0.2658       2.15 

5.3/5.4 Installations for disposal 
of non-hazardous waste (>50t/d) 
and landfills (>10t/d) 

261.2   0.029       0.0539             0.425 461.7       

6.1 Industrial plants for pulp from 
timber or other fibrous materials 
and paper or board production 
(>20t/d) 

53.851 19.101       0.158   0.02 1.79     1.56     10682.5       

6.2 Plants for the pre-treatment 
of fibres or textiles (>10t/d) 1.839 0.033       0.35     3.5           1196.2       

6.3 Plants for tanning of hides 
and skins (>12t/d)         0.35                   304       
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Danube Basin Pollutants; loads (in t/a) 

Annex 1 activity N -total P total 
As and 
com-

pounds 

Cd and 
com-

pounds 

Cr and 
com-

pounds 

Cu and 
com-

pounds 

Ni and 
com-

pounds 

Pb and 
com-

pounds 

Zn and 
com-

pounds 

Dichloro-
ethane-1,2 

(DCE) 

Dichloro-
methane 
(DCM) 

Halo-
genated 
organic 
com-

pounds 
(AOX) 

Benzene, 
toluene, 

ethyl-
benzene, 
xylenes 

(as BTEX) 

Phenols 

Total 
organic 
carbon 
(TOC) 

Cl CN F 

6.4 Slaughterhouses (>50t/d), 
plants for the production of milk 
(>200t/d), other animal raw 
materials (>75t/d) or vegetable 
raw materials (>300t/d) 

242.446 343.61     0.0002 0.0502     0.0002         0.04 10488.4       

6.5 Installations for the disposal 
or recycling of animal carcasses 
and animal waste (>10t/d) 

52.2                     2.17     73.3       

6.6 Installations for poultry 
(>40000), pigs (>2000) or sows 
(>750) 

816.014 314.00                       0.15 216       

6.7 Installations for surface 
treatment or products using 
organic solvents (>200t/y) 

2.268 16.546         0.0908             0.1101 427.6     9.67 

 DRB: 3377 866.64 0.11 0.02 11.71 11.99 0.81 2.25 927.99 70.4 0.04 26.85 12.91 453.13 35325.06 9233.98 57.18 31.76 
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5 Future activities in relation to E-PRTR implementation  
For the third reporting year, EPER was replaced by the European Pollutant Release and Transfer 
Register (E-PRTR) in 2007. Since the E-PRTR Regulation includes more pollutants and activities 
than those contained in EPER and, since, in addition to releases into air and water, releases to 
land and off-site transfers of waste have to be reported by the facilities, it is necessary to upgrade 
and extend the EPER into a fully comprehensive E-PRTR. 
For the development of industrial and agricultural wastewater treatment, the national PRTR systems 
compatible with the E-PRTR approach is the basis for future pressure analysis.  
An update of the templates for data collection is needed in accordance with the new E-PRTR 
Regulation.  
For most Danube countries, emission data is provided along with information on technical 
performance based on IPPC BAT (for EU MS) or ICPDR BAT Recommendations (for non EU MS). 
Most of the facilities are owned by private companies and it is difficult to obtain the information on 
possible measures and estimated costs. 
Full compliance with IPPC/BREFs and ICPDR BAT; strengthening of self-monitoring and control by 
authorities, and full implementation of the “polluter pays principle” in all Danube countries are 
possible measure to reduce water pollution caused by industry. 
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Evaluation of EPER, E-PRTR and IPPC implementation in the Danube River Basin* 
Country EPER status PRTR preparation (status, responsibility, 

deadlines) IPPC Problems identified 

AT EPER was implemented in line with the 
EPER Ordinance (26th July 2002). Since 
2005, Austria has collected the data for 
EPER II that were published in 2006. In 2003 
(EPER I), 368 reports were made by the 
industry, from which 128 exceeded the 
threshold values for air or water. The EPER I 
data are at: www.umweltbundesamt.at. 

The PRTR as further development of EPER is 
currently under preparation in Austria. According 
to the timeframe of the PRTR Protocol, it will take 
several more years before the PRTR is available 
via internet for the public.  

The IPPC Directive demands the adaptation of 
existing facilities to its requirements by 30th 
October 2007 at the latest and intends regular 
inspection and updating of approval conditions 
by competent authorities. The IPPC fully 
implements: the Industrial Code 1994, the 
Waste Management Act 2002, the Mineral 
Materials Act 1999 and the Water Act 1959 as 
being in the framework of some provincial laws. 
Operating permits for industrial plants apply to 
production sites and include provisions for 
environmental protection and procedural 
regulations, as well as rules to ensure health 
and safety. Demands on plants and any 
established emission standards are based on 
the implementation of BAT. 

 

DE Germany is now collecting the data for the 
EPER 2 round. At the end of 2005, the data 
were transferred from the Federal State 
authorities to the UBA and its consultant LfU 
BW where the complete dataset will be 
generated. The work is on schedule. 

Germany is currently preparing the PRTR. 
Presentation of the EPER data is improving as a 
prototype for the PRTR. Preparation of legal 
implementation in accordance with the EPER 
Protocol and the E-PRTR Regulation is taking 
place as well as: the streamlining of data 
collection and data flows with the E-PRTR, using 
the experiences of EPER as much as possible 
(see www.eper.de and www.prtr.de); and 
integration of available information on diffuse 
sources. 

IPPC Directive has been fully implemented into 
national legislation. Details can be taken from 
the last article 16(1) and 16(3) reports to the 
European Commission (EC). 

 

CZ In 2003, Act No. 76/2002 Coll. on IPPC and 
the Integrated Register of Pollution entered 
into force. It has been supplemented by the 
Government Decree No. 368/2003 Coll. On 
the Integrated Pollution Register which 
already considers provisions of the Protocol 

In 2008, Act No. 25/2008 Coll. entered into force. 
This Act has regulated the conditions of the 
Integrated Pollution Register (IRZ) and at the 
same time implements EC Regulation No. 
166/2006. First data according to regulation No. 
166/2006 has been reported for the reporting 

The IPPC Directive has been fully implemented 
in the CZ by Act No. 76/2002 Coll. on 
Integrated Pollution Prevention and Control and 
on the Integrated Register of Pollution which 
entered into force in 2003 and has been 
supplemented by other executive legislation. 
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Country EPER status PRTR preparation (status, responsibility, 
deadlines) IPPC Problems identified 

on PRTR. The legislation also covers issues 
of release of information to the public, 
penalties etc. The Report for 2004 has been 
sent to EC. The Report for the year 2007 will 
be sent to EC in June 2009. 

year 2007. Also in 2008, new government 
regulation No. 145/2008 Coll. was adopted. This 
regulation contains thresholds for air pollutants 
(styrene, formaldehyde) and pollutants in waste, 
which does not contain EC Regulation No. 
166/2006. All reported data are available on 
Integrated pollution register website: www.irz.cz.     

Details can be taken from the last article 16 (1) 
and 16 (3) reports to the EC (September 2006). 

The second implementation report will be sent 
to the EC in September 2009 (covering years 
2006-2008). 

HU Hungary took part in the first EPER reporting 
on a voluntary basis as the first 
representative of the new Member States. 
Hungary prepared for the second reporting 
of EPER data for reporting year 2004 in June 
2006. The 2004 emission data was reported 
by the facilities in the first quarter of 2005 
and they are checked and recorded to the 
databases by the responsible authorities. 
The quality assessment of the data was 
finalised in 2005. 

The final text of the new EU regulation on E-
PRTR was published in September 2005 and 
reviewed in 2006.  The databases concerning 
waste transfers and emissions to land already 
exist; they need to be slightly modified and 
included to the integrated software system. The 
whole system will be established for 2007 as the 
first year of reporting. 

The Directive was transposed into national law 
by October 2001 and established the 
necessary institutional framework for the 
permitting procedure ensuring that new 
installations cannot start their operation without 
an integrated permit from that date. The 
number of installations falling under the IPPC is 
approx. 1000; the number of permits issued by 
the end of July 2005 is more than 300. All 
installations will be operated according to the 
integrated permits by October 2007. 

Some difficulties still exist 
concerning data collection. 
The software tool contain-
ing data on emissions to 
surface water still does not 
exist. New software tools 
querying data for EPER 
purposes are being tested. 
Problems occur with the 
calculations of agricultural 
diffuse emissions. For July 
2004 onwards: http://eper-
prtr.kvvm.hu. 

SK Data and information concerning facilities 
and emissions to air and water from 2004 
were reported to EPER. The register of 
facilities and their emissions to air and water 
are publicly accessible at the national level  
on the web site of the Ministry of the 
environment and Slovak 
Hydrometeorological Institute .  

The Slovak Republic is in the accession process 
for the PRTR Protocol (Slovakia is not a signatory 
country). Activities on the implementation of the 
requirements for the “Regulation of the European 
Parliament and of the Council 166/2006 
concerning the establishment of a PRTR and 
amending Council Directives 91/689/EEC and 
96/61 EC” (IPPC Directive) into national 
legislative are finalised. This relevant legislation 
came into force in September 2007.  SHMI, as 
the responsible institution for data collection, 
validation and data reporting, is at the stage of 
preparing first reporting to E-PRTR. 

The IPPC Directive is fully implemented into 
national legislation in Law No. 245/2003 Coll. 
regarding IPPC and public notice. 

For integrated permitting process in the Slovak 
Republic, the Slovak Inspectorate of 
Environments is responsible. This process was 
finalised in October 2007. 

Waste disposal operators 
have problems providing 
emission data into air and 
water. There is a need to 
prepare a methodology at 
the national level and 
inform operators with the 
calculation methodology for 
the amount of emissions. 
SHMI has experience with 
IPCC methodology (EC 
methodology for National 
Greenhouse Gas 
Inventories). SHMI states 
insufficient range of 
monitored and logically 
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Country EPER status PRTR preparation (status, responsibility, 
deadlines) IPPC Problems identified 

provided information about 
pollution substances at 
some point sources. 
Operators mainly provide 
data from self-monitoring 
(M-measured) and do not 
use expert judgement (E-
estimation). 

SI Data for the reference year 2004 were 
reported in June 2006 to EPER II on 93 
facilities that exceeded threshold values for 
air and water emissions. From those 
reported, 72 facilities had emissions to air, 
15 direct to water and 17 had indirect 
emissions to water. 

Slovenia was active in the process of adopting 
the E-PRTR regulation. The E-PRTR Protocol 
(Regulation 166/2006/EC) has been fully 
implemented into national legislation. Regulation 
on implementing Regulation 166/2006/ES (O.J. of 
the Republic of Slovenia, No. 77/06) was 
adopted. Slovenia will make its first E-PRTR 
report in 2009 for the reference year 2007. The 
national E-PRTR database is already established 
and is in the testing phase. 

The IPPC Directive was fully implemented in 
national legislation through the Environment 
Protection Act (O.J. of the Republic of Slovenia, 
No. 39/06, 49/06, 66/06 in 33/07) and the 
Regulation on Activities and Facilities that can 
cause Environment Pollution of a Greater 
Extent (O.J. of the Republic of Slovenia, No. 
97/04 and 71/07). The IPPC permits are issued 
for approx. 170 installations. For 17, a 
transitional period up to 2015 was allowed 
during accession negotiations.                     
See: www.arso.gov.si/ippc   

 

HR The Agency for Environmental Protection is 
responsible for establishing a reporting 
system for emissions to air. The Ministry of 
Agriculture, Forestry and Water Manage-
ment will be responsible for establishing a 
reporting system for emissions to water. The 
register to collate all individual reports will be 
established by the Agency for Environmental 
Protection on the basis of a governmental 
order. Target date for implementation: 2009. 

 

 

The Agency for Environmental Protection is 
responsible for establishing the Register. At the 
moment, the target date is 2009. 

 

The Ministry of Environmental Protection, 
Physical Planning and Construction is 
responsible for transposing and implementing 
the Directive. The State Inspectorate and 
inspectorate departments in various ministries 
will be involved in enforcement. A first inventory 
of the installations covered by the IPPC 
Directive was carried out by the Croatian 
Centre for Cleaner Production under the 
supervision of the Ministry of Environmental 
Protection, Physical Planning and Construction 
during 2006. The timing of the full 
implementation of the obligation to identify all 
relevant installations is approx. 2013. A draft 
timetable for the technical assessment of 
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Country EPER status PRTR preparation (status, responsibility, 
deadlines) IPPC Problems identified 

installations covered will be prepared during 
2008/2009. A new Regulation on the Procedure 
for Establishing Integrated Environmental 
Requirements (OG No. 114/08) is planned -
permitting for existing installations will be 
phased over several years.  

 

BA No obligation to provide data for EPER.  
  

No obligation to provide data for EPER.    The IPPC is conditionally reflected thorough the 
Law on Environmental Protection (LEP). This 
Law is harmonized for both Entities and Brcko 
District (BD). The Law is adopted in RS in 
2002, B&H in 2003 and in BD in 2004. LEP 
introduces the concept of the “environmental 
permit” and “environmental permitting”, 
equivalents of the terms “IPPC permit” and 
“IPPC permitting”. Principles of the IPPC are 
mentioned in Article 12 of each entity’s LEP 
defining integrated environmental protection. 
The EU CARDS project estimated 55 
installations under IPPC, of which 3 were 
granted.  

 

RS No obligation to provide data for EPER.  
  

A new Law on IPPC was adopted in Dec 2004. 
Permits are to be issued at the latest by 2015. (A 
program and time schedule exists for harmoni-
sing industrial sectors with this law.) There is still 
no national database on pollution emission either 
to water, air or land. At present there is a project 
under implementation on the national register of 
polluters (database with innovated data). 

  

RO The EPER Decision was transposed into 
Romanian law by the Order of the Minister of 
Waters and Environment Protection no. 
1144/2002. In order to facilitate the 
application of the EPER Decision provisions, 

From a legal point of view, the Ministry of 
Environment is implementing Regulation 
166/2006 of the European Parliament and 
European Council on the setting up of the 
European Pollutant Release and Transfer 

The IPPC Directive is fully transposed into 
Romanian legislation by Emergency 
Governmental Ordinance no. 152/2005 
amended and approved by Law no. 84/2006. 
Related to the Best Available Techniques 
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Country EPER status PRTR preparation (status, responsibility, 
deadlines) IPPC Problems identified 

"The EPER Implementation Guide" was 
transposed into Romanian law through the 
Order of the Ministry no. 1440/2003 for 
approving the National Guide for completion 
of the Pollutant Emission Register (RPE), in 
accordance with the provisions of Article 3 of 
the EPER. In June 2007, according to Article 
1, 2 and 3 of the EPER Decision, Romania 
has voluntarily decided to provide the 
"National EPER Report 2005 of Romania 
Emission Data of Individual Facilities" having 
in view the format of Annex 2 of the EPER 
Decision. The Ministry, in cooperation with 
the National Environmental Protection 
Agency (NEPA), has prepared the report and 
it has been sent to the DG ENV (EC) - EEA. 
This report is available to the public (on the 
internet).  

The total number of installations which have 
been reported under EPER is 260, 
representing approximately 40% of the total 
number of 638 IPPC installations 
inventoried. Out of a total of 260 reported 
EPER installations, 75 have reported 
emissions to water. Responsibility: Technical 
Secretariat for the elaboration of the EPER - 
Ministry of Environment and Sustainable 
Development, Interministerial Committee, 
Environmental authorities. 

Register (European PRTR). The EU Regulation 
has been transposed into Romanian legislation 
through Governmental Decision no.140/2008.  

Also, in the framework of Twining Projects for 
technical assistance, some efforts are being 
made for the drafting of the database and 
software endowment. 

Like all other MS, Romania is preparing the first 
E-PRTR report, using data and information for 
2007. The deadline for reporting is 30th June 
2009. The process is on-going. 

(BAT), there have been three Orders (37/2003, 
566/2003 and 169/2004) issued for the 
approval of the Guidelines on BAT and 
Reference Documents on BAT in some industry 
categories/types. In 2005, according to Minister 
Order no. 249/2005, the "National Centre for 
Coordination, Information and Updating of BAT 
Guidelines and Communication with the 
European IPPC Bureau and European Forum 
of Information" has been set up. 

In January 2008, Romania sent to EC the first 
report regarding the status of the environmental 
integrated permitting process for existing 
installations. 

Yearly, the inventory of IPPC installations is 
updated and the updated document is available 
on the website of the National Agency for 
Environmental Protection. In 2008 the total 
number of IPPC installations was 693. 

BG In September 2002, Bulgaria adopted the 
Environment Protection Act (EPA), which 
brought the requirement of integrated 
permitting for a wide range of installations.  

Article 130 of the EPA requires the Executive 
Environment Agency to maintain a public 

The information provided should be assimilated 
into databases that allow Bulgaria to meet its 
commitments under the IPPC Directive, the 
European Pollution Emission Register Decision 
and the Protocol on Pollution Release and 
Transfer Registers. 

In March 2003, the Bulgarian Council of 
Ministries issued a Regulation setting out the 
conditions and procedure for the issuing of 
IPPC permits for the construction of new, and 
the operation of both new and existing, 
industrial installations and equipment. These 
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register of the results of emissions 
monitoring as provided for in integrated 
permits and to transmit this data to the 
European Register of Noxious Substance 
Emissions. 

two pieces of legislation are designed to bring 
the EU IPPC Directive 61/96 into full force in 
Bulgaria.  Article 125 (5) of the EPA obliges 
operators of installations to “prepare and 
publish an annual report on implementation of 
the activities for which an integrated permit has 
been granted”. Article 21 of the IPPC 
Regulation requires an operator of an 
installation to submit an annual report.     

MD Currently some attempts to establish a 
national PRTR for the energy sector are 
being made. However, to establish the 
Register there is a need to review the 
national monitoring parameters and 
environmental quality standards: (1) to 
substantially limit the number of regulated 
parameters by making the remaining ones 
consistent with international standards and 
guidelines; (2) to introduce additional 
parameters and standards monitoring as 
required by multilateral environmental 
agreements and EU environmental 
directives, and to set time schedules for 
phasing-in of the new parameters and 
standards that could not be introduced 
immediately; and (3) to focus on a core set 
of parameters and standards  when planning   
the  upgrade of monitoring stations, 
equipment and devices, and analytical  
laboratories  including  relevant staff 
retraining; (4) to draft legislation and 
necessary by-laws to introduce an integrated 
permitting system for installations which 
have significant impact on the environment, 
following the approach of the EU IPPC 
Directive as a benchmark; (5) to ensure that 

The country signed the PRTRs to the Aarhus 
Convention in Kiev in 2003. Preparations for the 
protocol ratification need to be intensified by 
involving key monitoring institutions, compliance 
authorities, sectoral ministries, business and 
industry and NGOs in the development of a plan 
of action to set a legal, institutional and technical 
framework for the establishment of a national 
PRTR.  

There is widespread agreement on the need to 
introduce integrated permitting for large 
industry within the framework of convergence 
with the EU environmental legislation, in 
particular, the IPPC Directive. There have been 
several attempts in recent years to study and 
plan a transition to integrated permitting e.g. in 
2000-2001, an EC project on the country’s 
prospective approximation to EU legislation 
produced a draft strategy and 
recommendations and, also in 2001-2002, 
another EU-funded project on environmental 
approximation in the western NIS (Newly 
Independent States). A group of Ministry of 
Ecology officials and local experts developed a 
draft law on integrated environmental permitting 
(“On Regulation of Economic and Social 
Activities with an Environmental Impact”) in 
2001. However, the draft was not put in the 
context of other necessary legislative changes 
to enable the new system; it faced significant 
opposition from various key stakeholders, and 
as a result, was not approved by the 
government.  

There is a lack of 
integrated indicators on the 
industrial impact on the 
environment. Emissions of 
pollutants into the 
atmosphere and surface 
waters from industry are 
not reported in any official 
statistical data source. 
Industrial pollution is not 
being analysed and 
reduction targets are not 
established in industrial 
development programmes 
or environmental 
documents. Though 
enterprises must report 
annually on their air 
emissions, wastewater 
discharges and waste 
generation, industry does 
not always fulfil its 
obligations. Only waste 
generated by industries is 
reported on a regular basis 
in official information 
sources. The lack of 
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self-monitoring requirements for                                  
enterprises are included in the permits etc.
  

environmental indicators to 
monitor pollution in industry 
is related to environmental 
standards inherited from 
the past. A gradual 
implementation of the IPPC 
Directive would help 
improve the situation. The 
few existing data on 
industrial pollution, water 
and energy use show a 
slight increase in 
environmental efficiency - 
decreases in air polluting 
emissions and industrial 
waste generation have 
been sharper than the 
decrease in total industrial 
output. 

UA No obligation to provide data for EPER.  
   

The Committee on Water Management is 
responsible for the National Register on Pollutant 
Emissions to Water Bodies. At present these data 
are closed to the public.  

The major piece of legislation is the Water 
Code, June 1995. Article 70 of the Water Code 
mandates  conditions of pollution emission to 
water bodies.  Regulations concerning IPPC 
Directive include: Hygienic Requirements to 
Content and Properties of Waters at Sites of 
Industrial and Drinking, Cultural and Domestic 
Water Use (4.7.1988); The Maximum 
Permissible Concentrations of Hazardous 
Substances in Water of Water Bodies, Used for 
Industrial, Drinking, Cultural and Domestic 
Water Use (4.71988); Regulation on Protection 
of Surface Water (typical provisions) 
(1.3.1991); List of Maximum Permissible 
Concentrations (MPC) and Approximately Safe 
Impact Levels of Hazardous Substances on the 
Water of Fishery Water Bodies (relating to 

The software tool 
containing data on 
emissions to surface water 
is out-of-date (in DOS 
format). The national 
legislation on statistical 
data prohibits publishing 
data on pollution emission 
for the community. 
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Regulation on Protection of Surface Waters. 
1991); Rates of Maximum Permissible 
Discharges of Polluting Substances where 
Content is Normalized; Rules on the Protection 
of Surface Waters from Pollution by Return 
Waters. Operating permits for industrial plants 
are given by the State Ecological Inspection 
which is subordinated to the Ministry.  

 
* EPER: European Pollutant Emission Register; E-PTR: European Pollutant Release and Transfer Register; IPCC: Directive for Integrated Pollution Prevention 
and Control. 
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Explanations
SEA=Strategic Environmental Assessment
EIA= Environmental Impact Assessment
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1.  General overview 
 

Sediments are particulate inorganic materials transported by water from upstream sources to 
the downstream areas of deposition. Sediments are produced by the weathering and erosion of 
mountains/rocks and soils and are carried in rivers as suspended load or as bed-load. 
Sedimentation and remobilisation of material transported mainly in alluvial watercourses take 
place on the banks and beds of rivers, and in the floodplains usually during floods. In general, 
there is erosion in the upstream parts of the catchment; transfer, deposition and remobilisation 
in the middle parts and in the lower sections of most rivers, the majority of the remaining 
sediment transported from inland to sea is deposited within the estuary and in the coastal 
zone. Torrents and reservoirs of hydropower plants act as human-made sediment traps. 
Damming affects the hydrology and morphology of the river upstream and especially 
downstream, mainly by interrupting the continuity of sediment transport. The relatively clear 
water leaving reservoirs and the limited sediment supply cause the incision of the river bed 
into the terrain.   
 
Sediment acts as a potential sink for many hazardous chemicals. In river reaches with a long 
and undisturbed record of sedimentation, sediment cores may reflect the history of pollution 
in a given river basin. Where water quality is improving, the accumulated pollutants may still 
be present attached to sediment grains hidden at the bottom of rivers, behind dams, in lakes, 
estuaries and seas, as well as on floodplains. This annex provides a brief summary overview 
of the current knowledge on pressures and impacts related to sediment quantity and quality in 
the Danube River Basin (DRB). 
 
2. Sediment quantity  

2.1. Sediment balance 
 
At present the sediment balance of most of the large rivers within the Danube Basin can be 
characterised as disturbed or severely altered. Morphological changes due to river engineering 
works, torrent control, hydropower development and dredging, as well as the reduction of 
adjacent floodplains by nearly 90%, are the most significant impacts during the last 150 years.  
 
Bed-load material 
The hydropower plants in the upper Danube catchment trap almost 80-90% of the sediment 
bed-load. For example, significant reduction of bed-load material was recorded on the Inn: 
from approx. 540,000 t/yr close to zero1. Additionally, torrent control reduces erosion and 
transfer of material so that a deficit of bed-load exists at the majority of the free-flowing river 
sections in the Danube catchment. On the other hand, there exists a surplus of material in the 
reservoirs of hydropower plants. This diverting development is still ongoing. 
  
The middle Danube is characterised by the transition of the river from a gravel river into a 
sand river (due to a decreasing slope). Downstream of the Gabcikovo Dam, the fine gravel 
load (7-10 mm) currently amounts to approx. 250,000 m³/yr, while near Budapest the amount 
of transported bed-load declines considerably to approx. 50,000 m³/yr. In the lower Danube, 
the suspended load dominates the overall sediment transport. 
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Suspended sediments 
For the suspended load, the retention in the upper catchment by river barrages or any kind of 
impoundment is not as efficient as for the bed-load. In particular, during floods huge amounts 
of fine sediment are transported from the upper to the lower catchment. During an extreme 
(200 years) flood event in August 2005 on the Inn River at Innsbruck, the 5-day assessment 
showed that about 1.74 million tonnes of particulate matter in suspension had been 
transported across the gauging section. This was about twice as much as the annual sediment 
load reported for the same site for the whole year of 2004 (0.82 million tonnes). The 
comparison of both values clearly reveals the necessity for a continuous and more accurate 
monitoring of the transport of suspended sediments. At present the torrent control works and 
impoundments on the upper catchments in the Danube River Basin retain about 1/3 of the 
suspended load.. In impounded sections during much shorter periods of time (mainly during 
floods), large quantities of sediments are remobilised and deposited e.g. in the inundated 
floodplains. 
 
In the lower Danube, transport of the suspended load currently reaches only 30% of the 
original amount recorded before the construction of the Iron Gate Dams.  Moreover, many 
tributaries of the lower Danube deliver only a very small amount of sediment in comparison 
with that measured before the construction of dams and reservoirs in their upper stretches. In 
the Danube Delta region, the annual natural sediment load decreased from 53 million to 18 
million t/yr due to hydro-technical works in the entire DRB. 
 

2.2. Erosion & deposition 
 
Downstream of torrent control works and hydropower plants, river bed degradation is very 
intensive due to sediment deficit and is enhanced by river regulation (increase of slope, 
decrease of channel width, suppression of bank erosion). 
  
In Bavaria, the Danube reach from Straubing to Vilshofen has an overall incision tendency of 
1.5 cm/yr. Along the Austrian Danube, in the free-flowing stretch within the Wachau, a slight 
deepening of 0-1 cm/yr is observed, and the stretch downstream from Vienna has a 
degradation of 2-4 cm/yr. Along the Hungarian-Slovakian border, the channel incision 
downstream of the Gabcikovo power plant is 2-3 cm/yr; however it reduces downstream of 
Komárno to 1-2 cm/yr (including the impact of the Danube bend gorge, which is a regional 
erosion base). The overall riverbed incision in Hungary is estimated to be about 1-3 cm/yr. 
For the Serbian reach further downstream to the Iron Gate backwater (near the Tisza 
confluence) there is no clear evidence of channel incision. Downstream of the Iron Gate 
Dams, the rate of degradation along the Romanian-Bulgarian Danube reaches an average 
value of 2-3 cm/yr. 
 
Upstream of dams in reservoirs or impounded sections, the reduction of the sediment 
transport capacity of water results in sediment deposition. This retained sediment has often to 
be dredged in order to maintain the river depth for navigation, standard reservoir operation, as 
well as to limit the height of the water level in case of floods. However, the excavated 
material should be reinserted into the river to maintain the overall sediment balance. 
Downstream of dams, the loss of the sediment sometimes requires an artificial supply of bed-
load material or other engineering measures to stabilise the riverbed and prevent incision. 



Annex 8 – DRBM Plan 
 
 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org 3 

2.3. Dredging   
The extraction of sediment is mostly necessitated by navigation (minimum water depth), flood 
protection purposes, 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. 
 
Dredging is very common along the entire Danube River. In the upper Danube countries, 
commercial dredging is not allowed anymore and the situation in many new EU countries is 
changing towards more limitations and stronger requirements required by environmental 
impact studies. However, the total amount of maintenance dredging is still considerable and 
the amounts dredged in the past often cannot be compensated for by the river itself. If 
possible, sediments that are dredged at critical sections should be re-inserted into the river to 
decrease the sediment deficit. 
 
 
3. Sediment quality 
 
The characterisation of sediment quality in the Danube is primarily based on the results of the 
Danube Surveys (JDS1 and 2).  During JDS1, significant concentrations of 4-iso-nonylphenol 
and di[2-ethyl-hexyl]phthalate were found in bottom sediments as well as in suspended solids 
(from a few µg/kg up to more than 100 mg/kg).   
 
During JDS2, polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) and dioxin-
like polychlorinated biphenyls (PCBs) were more than one order of magnitude lower in all 
compartments when compared to the Elbe River and only one site (downstream of Pancevo) 
slightly exceeded the safe sediment value for PCDD/Fs. PCBs did not exceed the related 
German quality standards for sediment. Polybrominated diphenylethers (PBDEs) 
concentrations in the Danube suspended particulate matter (SPM) were an order of magnitude 
lower than in Dutch rivers.    
 
Comparing the concentrations of polyaromatic hydrocarbons (PAH) analysed during JDS2 
with the proposed EU environmental quality standards (EQS) for suspended solids, the results 
indicated that even the maximum concentrations recorded were far below the recommended 
limit values i.e. the maximum concentration of Benzo(a)pyrene was more than 20-times less 
than the EQS, and the concentration of Benzo(k)fluoranthene was about one-fifth of the 
proposed EQS for SPM. The most abundant PAH compounds in solid phase during JDS2 
were fluoranthene and pyrene. The results of the Aquaterra survey in 2004 for PAHs however 
showed that fluoranthene frequently exceeded the proposed EU freshwater quality standard 
for sediment in the upper part of the surveyed reach (down to rkm 1262).  
 
As regards pollution of the Danube sediment by the organochlorinated pesticides, JDS2 
results from 2007 show an improvement when compared to JDS1 in 2001, not only in terms 
of the maximum concentrations recorded but mainly regarding the number of detected 
pesticides. Only for aldrin, chlorpyrifos, o,p’-DDD, p,p’DDE, o.p’-DDT, p,p-DDT, dieldrin, 
isodrin and the sum of trichlorbenzenes could concentrations above the limit of quantification 
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be found at several JDS2 sampling sites. While aldrin and isodrin were detected in the upper 
Danube reach, elevated concentrations of other organochlorinated pesticides were found at 
only a few sampling sites in the mid and lower Danube reach. 
 
Besides the ongoing degradation of these compounds, their reduction can also be explained by 
“dilution” by less polluted or unpolluted fresh sediment and the re-suspension, mixing and 
transport processes during the flood event in the time span between the two surveys.  
Although the results of the two surveys provide insufficient data to derive a clear trend in 
sediment pollution of the Danube River, an improvement seems to be evident for the 
organochlorinated pesticides analysed in 2001 and 2007.  
 
The results of analysis of heavy metals in the sediment samples collected during the JDS1 
showed that the concentrations of arsenic, cadmium, copper, nickel, zinc and lead (in tribu-
taries only) were above the applied quality targets at more than one-third of the sampling 
points (German quality targets were used for this evaluation). Analysis of heavy metals in 
sediments and SPM during JDS2 revealed an influence from the Tisza and Sava increasing 
the concentration of cadmium and lead along the lower Danube reach. Increased 
concentrations of mercury were found in the tributaries Vah and Velika Morava.  The 
longitudinal profile of nickel clearly showed a significant increase downstream of the 
confluences of the Sava, Tisza and Velika Morava.  
 
4. Reference: 
 

1. WWF (2008): Assessment of the balance and management of sediments of the Danube 
Waterway (Final Draft) 
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1. Deep groundwater body – thermal water 

Member State code 
(MS_Code) DEGK11110, ATGK100158 

Description of 
important 
transboundary 
groundwater body 
(GWB) 

The thermal groundwater of the Malmkarst (Upper Jurassic) in the Lower Bavarian 
and Upper Austrian Molasse Basin is of transboundary importance. It is used for 
spa purposes and to gain geothermal energy. All the used geothermal water is 
reinjected into the same aquifer.  

The transboundary GWB covers a total area of 5900 km²; the length is 155 km and 
the width is up to 55 km. The aquifer is Malm (karstic limestone); the top of the 
Malm reaches a depth of more than 1000 m below sea level in the Bavarian 
(Germany, DE) part and 2000 m below in the Upper Austrian (AT) part. The 
groundwater recharge is mainly composed of subterranean inflow from the adjacent 
Bohemian Massif and infiltration of precipitation in the northern part of the GWB 
area. The total groundwater recharge was determined to be 820 l/s. The GWB is 
included in the Danube Basin Analysis (DBA) because of its intensive use. An 
expert group is responsible for bilateral exchange of information and sustainable 
transboundary use.  

Description of the 
status assessment 
methodology 

Basic remarks: As already presented previously, the access to information 
regarding deep GWBs is extremely difficult. This is first and foremost due to the fact 
that the establishment of measuring sites is technically very complicated and very 
expensive. Consequently it has not been possible for the water management 
administrations of both countries to set up and maintain a separate comprehensive 
measuring and monitoring network for the deep GWB in the Lower Bavarian – 
Upper Austrian Molasse Basin. Instead, wells (from which thermal water is 
abstracted for geothermal and balneological utilization) are used as measuring and 
sampling sites. Measurements and sampling are carried out by the private plant 
operators according to requirements laid down by the authorising bodies from both 
countries.  

Attention should be paid to the fact that in spite of the above-mentioned GWB 
sampling and additional studies carried out to identify the thermal-hydraulic 
conditions, the level of knowledge about the deep GWB is insufficient to describe its 
quantitative and qualitative status in analogy to a near-surface GWB. Therefore it 
was necessary to develop a procedure adapted to the given conditions for the 
identification of the quantitative and the qualitative status of the deep GWB.  

In future this procedure will have to be examined and, if necessary, adapted 
according to the extent and quality of data available. The procedure will have to be 
discussed and adopted by the “Permanent Commission after the Regensburg 
Treaty”. 

AT / DE: Chemical status 

The qualitative status of the deep GWB will be described on the basis of 
measurement and analysis data according to a procedure agreed between the two 
states. The decisive parameters for the evaluation of the qualitative status of near-
surface GWBs (such as nitrate and pesticides) are not relevant for deep GWBs. 

As expected, the parameters measured in the GWB extending over 5900 km² differ 
(in some cases considerably) from site to site. This is due to regionally different 
geo-hydraulic conditions. Therefore the description of the qualitative status cannot 
be made in the same way as that for near-surface GWBs (on the basis of 
aggregated data), but made on the basis of measurement and analysis data 
available at every individual measuring site. Contrary to near-surface GWBs, it 
should be considered that, due to the utilization of the waters (balneological and 
thermal uses), good status is not only not achieved if the concentration of certain 
contents rises above a certain level, but also if it falls below it.  

The available data is presently not sufficient to identify precisely enough the scope 
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1. Deep groundwater body – thermal water 

of fluctuations relevant for individual parameters at the individual measuring sites.   

Good qualitative status is considered to be reached if the threshold value (TV) of 
the decisive parameters neither exceed nor fall below the scope of fluctuations 
determined for every measuring site. It is planned to examine the current selected 
scope of fluctuations on the basis of many years of monitoring, (at least over a 
period of 10 years) and to adapt them, where required.   

In any case, the GWB is considered to be in a good qualitative status if at least 
75% of the measuring sites meet good status.  

The following parameters are used as a basis for the determination of the 
qualitative status of the deep GWB: temperature, electrical conductivity, total 
hardness, sulphate and chloride. 

The findings available at the individual measuring and sampling sites for the short 
period from 2005 to 2007 show comparable results. Thus the deep GWB in the 
Lower Bavarian  - Upper Austrian Molasse Basin is of good quantitative status. 

AT / DE: Quantitative status 
There is no interaction between deep groundwater and surface waters and/or 
terrestrial ecosystems.  

The quantitative status of the deep GWB can be described by means of: 
- the identification of trends over a period of many years monitoring of the 

level of hydraulic pressure at groundwater measuring sites and wells;  
- a balancing calculation: a comparison between the thermal water supply 

and thermal water abstractions. 

Apart from Bad Füssing (records since 1948), no long-term monitoring of pressure 
potentials that would be significant for a trend analysis is available.  

As early as in 1998, detailed thermal water balancing was carried out for the deep 
GWB. In the course of this balancing an exploitation of the available thermal water 
resources by thermal water abstractions of about 25% was recorded, which 
corresponds to a good quantitative status (at least 30% of the quantity available). 

In the meantime, the extent of utilisation has been considerably reduced due to 
successfully implemented management measures (among other things the 
obligation to reinject the used thermal water exclusively). Good quantitative status 
could be even further improved on the basis of the level of hydraulic pressure in the 
thermal waters of Bad Füssing which has risen again since then. 

With a view to the regionally uneven distribution of the available quantity, water 
abstraction points and abstracted water quantities, a sub-division of the balance 
area into sub-areas can be made. For these areas the decisive balance parameters 
can be determined separately. 

In the case of poor chemical status: 

Parameter(s) 
responsible for poor 
status 

AT: 

DE: 

Further information on 
TVs  

Procedure: Brief summary of the way the procedure set out in Annex II Part 
A of the Directive 2006/118/EC has been followed in order to derive TVs. [< 
5000 characters] 

AT: 

DE:  

Relationship: Brief summary of the relationship between TVs and 
background levels for naturally occurring substances. [< 2000 characters] 
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1. Deep groundwater body – thermal water 

AT: 

DE:  

GWB Pollutant / 
indicator 

TV (or 
range) 1 

(mg/l or 
µ g/l) 

Level at which the TV 
is established  

(national, RBD2, GWB) 

    

    

TVs per GWB 

    

 

                                                      
1 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 

 
2 River Basin District 
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2: Upper Jurassic – Lower Cretaceous groundwater body 

Member State Code 
MS_Code BG_DGW02 / RO_DL06 

Description of 
important 
transboundary GWB 

Criteria for delineation: the development of Upper Jurassic- Lower Cretaceous 
permeable deposits and water content in these deposits. 

Geological overview: stratigraphic age is Upper Jurassic- Lower Cretaceous. 

Lithological composition: limestones, dolomitic limestones and dolomites. Overlying 
strata consists of marls, clays, sands, limestones, pebbles and loess. The age of 
the above mentioned deposits is Hauterivian, Sarmatian, Pliocene and Quaternary. 
Excluding small cropped out areas, the GWB is very well protected.  

Main GWB use: drinking water supply, agriculture and industry supply. 

There is no significant impact on the GWB in either Bulgaria (BG) or Romania (RO). 

In Romania the GWB has an interaction with Lake Sintghiol situated near the Black 
Sea. 

The criterion for selection as ‘important’ is size, which exceeds 4000 km22. 

Description of status 
assessment 
methodology 

BG: Chemical status and quantitative status 
1. Comparison was made between total water abstraction according to permits 

and exploitation resources. 
2. Standards for groundwater quality were established using Annex 1 of the 

Regulation N-1/2007 for Research, Water Use and the Protection of 
Groundwater. 

3. TVs were defined according to the “Common methodology for groundwater 
threshold values” developed by the EU WFD CIS Working Group C (WGC). 

According to Article 4 of the GWD, a GWB is of good status when 
Groundwater Quality Standards (GW-QSs) or TVs are not exceeded at any 
monitoring point. Where a GW-QS or TV has been exceeded at one or more 
monitoring points, appropriate investigation (with appropriate aggregation of 
the monitoring results), is needed to estimate the extent to which the GWB (in 
terms of volume or spatial area) has an annual arithmetic mean concentration 
of a pollutant higher than a GW-QS or TV. This concerns the assessment of: 

- significant environmental risk from pollutants across a GWB; 

- no significant impairment of human uses; 

- saline and other intrusion. 

To satisfactorily carry out the appropriate investigation(s), additional data may 
be used to refine the conceptual model and/or confirm the extent of 
exceedance. 

4.  The ratio between the extent of exceedance of the GWB compared with the 
total area of the water body was calculated (< 20%: good; >20%: poor, 
according to guidance on groundwater chemical status, status and trends - 
WGC). The extent of exceedance of the GWB is the spatial area – part of the 
GWB, obtained by adding up the area of circles surrounding the monitoring 
points having an annual arithmetic mean concentration of a pollutant higher 
than a GW-QS.  

6.    Trends in pollutant concentrations were calculated. 

The present groundwater status assessment was made for every GWB on the 
basis of conceptual models of aquifers, chemical status data from the national 
monitoring system for the periods 2004-2006 and 2007-2008. Monitoring data 
from drinking water supply sources for the period 2004-2007 have also been 
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2: Upper Jurassic – Lower Cretaceous groundwater body 

used. 

Groundwater quantitative status was evaluated on the basis of a comparison 
between total water abstraction according to issued water use permits and 
exploitation resources established by “Orders of the Water Basin Directors”. All 
transboundary GWBs were determined to be not at risk.  

For groundwater status assessment, TVs were determined: 
- For GWBs at risk: TVs for nitrates, ammonia, total iron. 

- Sea water intrusion: for chlorides and sulphate TVs, the background values 
were used in compliance with the EU WFD CIS Guidance on Groundwater 
Chemical status and Threshold Values. 

Only one GWB was determined at risk (for nitrates content). There is no 
available methodology for assessment of groundwater pollution from diffuse 
sources at this moment. A procedure is underway to attempt to address these 
problems. 

RO: Chemical status 

The methodology for chemical status assessment generally followed 
recommendations of the WGC in the document “Towards a Guidance on 
Groundwater Chemical Status and Threshold Values”. The first step was to check 
for any exceedances of TVs. As no exceedance was present, the GWB was 
considered in good status. 

RO: Quantitative status 

Assessment was carried out after the chemical status assessment. As the chemical 
status was assessed as good and no sustained downward trend in water level was 
recorded across the water body (at any monitoring point), the water body was found 
to have good quantitative status. 

In the case of poor chemical status: 

Parameter(s) respon-
sible for poor status 

BG / RO: 

Further information on 
TVs 

Procedure: Brief summary of the way the procedure set out in Annex II Part 
A of the GWD has been followed in order to derive the TVs. [<5000 
characters] 
BG / RO:  

Relationship: Brief summary of the relationship between TVs and 
background levels for naturally occurring substances. [< 2000 characters] 

BG / RO:  

GWB Pollutant / 
indicator 

TV (or 
range) 3 

(mg/l or 
µ g/l) 

Level at which the TV 
is established  

(national, RBD, GWB) 

Threshold values per 
GWB 

    

 
                                                      
3 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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3: Middle Sarmatian – Pontian groundwater body 

Member State Code 
MS_Code RO_PR05/MD_PR01 

Description of 
important 
transboundary GWB 

The criterion for delineation of the Romanian (RO) - Moldovan (MD) GWB was the 
development of the Sarmatian aquiferous deposits in the territories of Neamt, 
Bacau and Vaslui districts, situated in the Siret and Prut River Basins. 
Lithologically, the water-bearing deposits are constituted of thin layers of sands and 
sandstones. The overlying stratum is represented by clay of about 50 m in 
thickness. The GWB is locally used for drinking water supply. The criterion for 
selection as “important” is its size, which exceeds 4000 km2. 

Description of status 
assessment 
methodology 

RO: Chemical status 

The methodology for the chemical status assessment followed the 
recommendations of WGC in the document “Towards a Guidance on Groundwater 
Chemical Status and Threshold Values”.  

The first step was to check for any exceedances of TVs. As exceedance of the TV 
for NH4 was recorded, the following relevant tests were carried out: 
- General assessment of the chemical status:  Data aggregation was carried out 

and it was checked whether the total area of exceedance was greater than 
20% of the total area of the GWB. The test showed a good status for the water 
body; 

- Saline or other intrusion: not relevant. 
- Significant diminution of associated surface water chemistry and ecology due 

to transfer of pollutants from the GWB: The exceedance of the TV was not 
found in areas where pollutants might be transferred to surface waters. The 
pollutant load transferred from the GWB to the surface water body compared 
to the total surface water body load does not exceed 50%. The test showed a 
good status for the water body. 

- Significant damage to groundwater dependent terrestrial ecosystems 
(GWDTE) due to transfer of pollutants from GWB: No GWDTE was found 
damaged. The test showed a good status for the water body. 

- Meets the requirements of Water Framework Directive (WFD) Article 7(3) – 
Drinking Water Protected Areas: There is no evidence of increased treatment 
due to changes in water quality. The test showed a good status for the water 
body 

MD: Chemical status: no data 

RO: Quantitative assessment  
This was carried out after the chemical status assessment. As the chemical status 
was assessed as good and no sustained downward trend in the water level was 
recorded across the water body (at any monitoring point), the water body was found 
to be in good quantitative status. 

MD: Quantitative status: no data 

In the case of poor chemical status: 

Parameter(s) 
responsible for poor 
status 

RO: 

MD: 
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3: Middle Sarmatian – Pontian groundwater body 

Further information on 
TVs 

Procedure: Brief summary of the way the procedure set out in Annex II Part 
A of the GWD has been followed in order to derive the TVs. [<5000 
characters] 
RO: 

MD:  

Relationship: Brief summary of the relationship between TVs and 
background levels for naturally occurring substances. [< 2000 characters] 

RO: 

MD:  

GWB Pollutant / 
indicator 

TV (or 
range) 4 

(mg/l or 
µ g/l) 

Level at which the TV 
is established 

(national, RBD, GWB) 

    

    

Threshold values per 
GWB 

    

 
4: Sarmatian Groundwater Body 

Member State Code 
MS_Code RO_DL04 / BG_BSGW01 

Description of 
important 
transboundary GWB 

Delineation criteria: development of Sarmatian permeable deposits and water 
resources in the deposits. The lithological composition of water-bearing deposits is 
as follows: 

Bulgaria: limestones, sands; Romania: oollitic limestones and organogenic 
limestones. The overlying strata consist of loess and clays.  

The GWB is well protected in clay-covered areas, but vulnerable to pollution in 
predom-inantly loess / sand-covered areas. This explains nitrate contamination in 
some areas. 

The main use of the GWB is for drinking water supply, and also in agricultural and 
industrial purposes. The main pressures are agriculture activities, waste landfills and 
small industrial plants. The GWB has an interaction with two small lakes in Bulgaria.  

The criterion for selection as “important” is size, which exceeds 4000 km2. 

Description of status 
assessment 
methodology 

BG: Chemical status and quantitative status 
1. A comparison was made between total water abstraction according to permits 

and exploitation resources. 
2. Standards for groundwater quality were established using Annex 1 of the 

Regulation N-1/2007 for Research, Water Use and the Protection of 
Groundwater. 

3. TVs were defined according to the “Common methodology for groundwater 

                                                      
4 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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4: Sarmatian Groundwater Body 
threshold values” developed by the EU WFD CIS Working Group C (WGC).. 
According to Article 4 of the GWD, a GWB is of good status when GW-QSs or 
TVs are not exceeded at any monitoring point. Where a GW-QS or TV has been 
exceeded at one or more monitoring points, appropriate investigation (with 
appropriate aggregation of monitoring results) is needed to estimate extent to 
which the GWB (in terms of volume or spatial area) has an annual arithmetic 
mean con-centration of a pollutant higher than a GW-QS or TV. This concerns 
assessment of: 

- significant environmental risk from pollutants across a GWB; 

- no significant impairment of human uses; 

- saline and other intrusion. 

To satisfactorily carry out the appropriate investigation(s) additional data may 
also be used to refine the conceptual model and/or confirm the extent of 
exceedance. 

5.    The ratio between the extent of exceedance of the GWB compared with the total 
area of the water body was calculated (< 20%: good; >20%: poor, according to 
guidance on groundwater chemical status, status and trends - WGC). The extent 
of exceedance of the GWB is the spatial area – part of the GWB, obtained by 
adding up the area of circles surrounding the monitoring points having an annual 
arithmetic mean concentration of a pollutant higher than a GW-QS.  

6.    Trends in pollutant concentrations were calculated. 

The present groundwater status assessment was made for every GWB on the 
basis of conceptual models of aquifers, chemical status data from the national 
monitoring system for the periods 2004-2006 and 2007-2008. Monitoring data 
from drinking water supply sources for the period 2004-2007 have also been 
used. 

Groundwater quantitative status was evaluated on the basis of a comparison 
between total water abstraction according to issued water use permits and 
exploitation resources established by “Orders of the Water Basin Directors”. All 
transboundary GWBs were determined to be not at risk.  

For groundwater status assessment, TVs were determined: 
- For GWBs at risk: TVs for nitrates, ammonia, total iron. 

- Sea water intrusion: for chlorides and sulphate TVs, the background values 
were used in compliance with the document “Towards a Guidance on 
Groundwater Chemical status and Threshold Values”. 

Only one GWB was determined to be at risk (nitrates content). There is no 
available methodology for assessment of groundwater pollution from diffuse 
sources at this moment. A procedure is underway to attempt to address these 
problems. 

RO: Chemical status 

The methodology for chemical status assessment generally followed the 
recommendations of WGC in the document “Towards a Guidance on Groundwater 
Chemical Status and Threshold Values”.  

The first step was to check for any exceedances of TVs. As no exceedance was 
present, the GWB was considered in good status. 

RO: Quantitative status 

Assessment was carried out after the chemical status assessment. As the chemical 
status was assessed as good and no sustained downward trend in water level was 
recorded across the water body (at any monitoring point), the water body was found 
to have good quantitative status. 
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4: Sarmatian Groundwater Body 

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

BG:  

RO: 

Further information 
on TVs 

Procedure: Brief summary of the way the procedure set out in Annex II Part 
A of the GWD has been followed in order to derive the TVs. [<5000 
characters] 
BG / RO: 

Relationship: Brief summary of the relationship between TVs and 
background levels for naturally occurring substances. [< 2000 characters] 

BG / RO:  

GWB Pollutant / 
indicator 

TV (or 
range)5 

(mg/l or µ g/l) 

Level at which the 
TV is established 

(national, RBD, GWB) 

    

    

Threshold values per 
GWB 

    

                                                      
5 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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5: Mures /Maros 

Member State Code 
MS_Code RO_MU20, RO_MU22 / HU_P.2.13.1, HU_P.2.13.2, HU_SP.2.13.1, HU_SP.2.13.2 

Description of 
important 
transboundary GWB 

Reasons for selection as an important transboundary GWB: 

The alluvial deposit of the Maros/Mures River lies along both sides of the southern 
Hungarian – Romanian border, to the north of the actual river bed of the 
Maros/Mures. In particular, it is an important water resource for drinking water 
purposes for both countries and water abstraction in one country influences the 
water availability in the other.  

General description:  

The basin of the SE part of the Great Hungarian Plain is filled up with more than 
2000 m thick deposits of different ages, which are progressively thinning in 
Romania. The alluvial fan of the Maros/Mures River forms the Pleistocene part of 
the strata.  

The aquifer is divided into several GWBs in both countries. Despite the differences 
in the delineation method of the two countries, it was possible to select the relevant 
water bodies from the transboundary point of view. Of the four water bodies 
containing cold water in Hungary (HU), two contain Quaternary strata from the 
surface to a depth of 30 m, namely the shallow GWBs (GWB HU_SP.2.13.1, GWB 
HU_SP.2.13.2). Underneath them are two porous GWBs (GWB HU_P.2.13.1, GWB 
HU_P.2.13.2), which, besides Quaternary strata, include some parts of the Upper-
Pannonian deposits as well (to a depth of 400–500 m corresponding to the surface 
separating cold and thermal waters). Two Quaternary water bodies have been 
selected in Romania. 

On the Romanian side, two water bodies are included in the transboundary 
evaluation because in the Romanian method there is a separating horizon at the 
limit of the Upper (GWB RO_MU20) and Lower Pleistocene (GWB RO_MU22) age 
of the strata. Both water bodies can be lithologically characterised by pebbles, 
sands and clayey inter-layers, but the upper part is significantly coarser with better 
permeability. Virtually following the same separation line on the Hungarian side, the 
lower 100 m of the 250-300 m thick Pleistocene strata is silty-sand, sandy-silt, sand 
and clay, and the upper part is mainly sand with gravel, so that permeability 
improves towards the surface (the hydraulic conductivity of the aquifers ranges 
between 5–30 m/day). The covering layer is mainly sandy silt and clay of 3-13 m 
thickness. On the Romanian side, the upper water body is unconfined and the lower 
is confined. 

In Hungary both confined and unconfined conditions occur in the southern water 
bodies (GWB HU_SP.2.13.1, GWB HU_P.2.13.1) and mainly confined conditions 
are characteristic for the water bodies of the upward flow system (GWB 
HU_SP.2.13.2, GWB HU_P.2.13.2). The area covered by these water bodies is 
4989 km2. The groundwater table is 2-4 m below the surface in Hungary. Recharge 
in sandy areas has only local importance (15 Mm3/year).  At present, because of the 
considerable amount of water abstracted from the deep layers, there is a permanent 
recharge from shallow groundwater to the deep groundwater system (app. 15 
Mm3/year) and large areas with sandy-silty covered layers also contribute to the 
recharge of the abstracted amount in Hungary. Another important element of the 
global recharge of the Hungarian part is the lateral flow across the border, estimated 
at 15-20 Mm3/d (uncertain value based on limited available knowledge). The 
direction of the groundwater flow is from the recharge area to the discharge areas 
(main river valleys and zones with groundwater level close to the surface) i.e. from 
SE to N and NW.  
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5: Mures /Maros 

Description of status 
assessment 
methodology 

RO: Chemical status  
The methodology for the chemical status assessment followed the 
recommendations of WGC in the document “Towards a Guidance on Groundwater 
Chemical Status and Threshold Values”.  

The first step was to check for any exceedances of TVs. As exceedance of the TVs 
for NO3 and NH4 was recorded,  the following relevant tests were carried out: 
- General assessment of the chemical status:  Data aggregation was carried out 

and it was checked whether the total area of exceedance was greater than 
20% of the total area of the GWB. The test showed a poor status for the water 
body, so the GWB was considered to be in poor status. 

HU: Chemical status 
1. Exceedance of TVs at monitoring points: 

This test is performed for all GWBs and for all chemical elements (for which 
standard or TV(s) have been determined) in the following steps: 

- Selection of WFD monitoring points where the average concentration for the 
period 2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background level, it 
is possible to detect an exceedance of natural origin). 

- Immediate classification as poor status for all those GWBs where a drinking 
water production well or captured spring shows exceedance of the drinking 
water standard to such an extent that changes in treatment technology are needed.  
GWB should be classified as poor in cases of danger of pollution to drinking water 
production wells. (see next point for potential impact on active abstractions).  

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to 50 years travel time, according to Hungarian 
legislation). The evaluation is carried out in the framework of the general status 
assessment of exploited drinking water resources, including all observation wells 
and information on sources of pollution.  If the result of evaluation shows that 
pollution is able to cause exceedance of the drinking water standard at the 
abstraction point, involving change in treatment technology, the GWB is classified 
as having poor status. 

- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and the 
type of aquifer), the GWB is classified as having poor status since it is likely that the 
exploitation would be difficult: not possible or would need treatment. 

- Analysis of the real impact of exceedances on ecosystems (according to points 3 
& 4.   

Where the NBL > DWS, the TV is taken into consideration. 

NBL: Natural Background Level 

DWS: Drinking Water Standard 

2. Delineation of polluted areas: 

This test is carried out for shallow and karstic GWBs regarding nitrate and 
ammonium.  

The delineation of the polluted area (where the concentration exceeds the threshold 
of the given GWB) is based on all information (not only WFD monitoring!).  

The GWB is classified in poor status if 20–30% of the total surface of the GWB is 
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5: Mures /Maros 
polluted. For a given GWB, the criterion is selected according to its vulnerability: 
i.e. for karstic aquifers and GWBs with a recharge character 20%,: for other shallow 
GWBs: 30%. 

3. Polluted surface water bodies: 

The test is applied to those GWBs where for a groundwater dependent surface 
water body, the physico-chemical or chemical test shows poor status, and its 
reason is not evidently sewage water discharges or diffuse pollution from surface 
runoff. Those cases shall also be analysed where a polluted monitoring well of a 
groundwater dependent surface water body of poor chemical status. can be found in 
the vicinity (closer than 5 km)  

The evaluation is special for each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the 
point or diffuse character of the pollution, (iii) estimated load from pollution sources, 
(iv) attenuation and dilution effect. If it is proved that the chemical status of the GWB 
is the cause of the observed pollution in the surface water body, the GWB is 
classified as having poor chemical status.  

The real impact of polluted springs on the quality of the supplied water course is 
also evaluated, at least until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as having poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems: 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
for evaluation of the real impact on ecosystems is performed in a similar way to the 
case of aquatic ecosystems (see point 3.). Monitoring of the status of wetlands and 
GWDTEs is not part of the WFD, so only scattered information on status is 
available. 

RO: Quantitative status  

The quantitative status assessment was carried out after the chemical status 
assessment. As the chemical status was assessed as poor, the water balance test 
was performed (see below). The test showed a good status for the water body. 

HU: Quantitative status 

1. Water balance test 

The water balance test is carried out in two steps: 

- The GWB has poor status if in 20% of its area, a continuous decreasing water 
level can be observed due to groundwater abstraction. The test is based on data for 
the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer type 
and depth) can be considered as significant. In mountainous regions, the rate of 
springs is also analysed; the significant trend depends on the average rate. Water 
abstractions causing the trend should be identified. (Trends caused by 
meteorological conditions or a short declining trend caused by new water 
abstractions are not considered.) If the designated area is in the vicinity of the 
country border, transboundary conciliation is needed. 

- The GWB is also considered to have poor status if groundwater abstraction 
exceeds the available groundwater resource. This test is applied for subsurface 
catchment areas, thus shallow and deeper GWBs (except porous thermal GWBs) 
and corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

The recharge consists of three components: (i) recharge from precipitation, (ii) 
recharge from surface water, (iii) flow from adjacent GWB or GWB-group.  
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The recharge from precipitation is calculated by a spatially distributed (1x1 km 
grid) water balance model including precipitation (period 1991-2000), interception, 
surface runoff, evapotranspiration and storage in the unsaturated zone. Local 
recharge is ignored in dominantly discharge areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case by case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of 
flow from adjacent GWB-group is still important (i) in the case of transboundary 
water bodies, (ii) between different types of GWBs, (iii) where the boundary in the 
deeper part does not represent the real no-flux boundary. The estimation is based 
on the results of regional groundwater flow models or simple calculations using 
maps of water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
courses (ii) a surplus of evaporation in shallow lakes and wetlands (iii) a surplus of 
transpiration from groundwater (supplying GWDTE).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and a surplus of evaporation. The required water 
surface is estimated considering landscape-ecological aspects.  

The water demand of vegetation in the discharge area is estimated as the 
product of the area (where the groundwater should contribute significantly to the 
water supply of the vegetation) and the amount of capillary flow needed for surviving 
periods without precipitation. The potential area is delineated using GIS procedure 
(convenient combination of soil type and groundwater level). The required part is a 
percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 

2.  Surface waters test 

The test is applied to those GWBs where, for a groundwater dependent water body, 
the hydromorphological classification shows a critical flow situation and its reason is 
not evidently the use of surface waters. The GWB is classified as poor status if: 

- the remaining spring rate in low flow period (either due to abstraction by wells or 
due to the capture of spring) is smaller than the ecologically required flow; 

- the decrease of baseflow caused by groundwater abstraction (in whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test  

The test (status evaluation) is applied to those GWBs where the available 
information shows significant damage in wetlands and GWDTE. 

- It is preferred that the real effect of groundwater status is determined by a case by 
case approach, including the analysis of the role of groundwater levels and flow 
conditions in damaging biota and the reason for it (e.g. groundwater abstraction 
or other water use, but climate change is not considered as a reason for bad 
status). 
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- In some cases, a detailed analysis is not possible because of limited available 
data. In these cases the GWB is classed as poor status if there are direct and 
indirect groundwater abstractions whose recharge area overlaps with the 
recharge area of the ecosystem by more than 30%.  

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

RO: 

HU: nitrates (HU_SP.2.13.2) 

Further information on 
TVs 

RO:  
 The procedure for NBL and TV derivation was established in the framework of the 
MATRA PPA06/RM/7/5 Project.  

The first step of the procedure was NBL-derivation based on each Water Directorate 
water quality database. Data quality was controlled through four different criteria: 
- Ionic balance of the sample; 
- Sampling depth; 
- Sample typology; 
- NaCl content of the sample. 

Selection of unpolluted samples based on anthropic originated substances content 
(pesticides or other inorganic substances), using the Cl>200 mg/l content and 
NO3>10 mg/l criteria. 

NBL was calculated as the 90 percentile of the remaining samples. When less than 
20 samples remained after applying Cl and NO3 content criteria, the NBL were 
calculated as the 50 percentile of all samples. 

Validation of the NBL was made through “expert judgment”. 

TVs were derived by comparing NBL’s with quality standard values. The quality 
standard values were established through Drinking Water Law no. 458/2002 
completed with Law no. 311/2004 and through Surface Water Quality Standards 
approved through Environment and Sustainable Development Ministry Order No 
161/2006. From these two standards, the most restrictive values were taken into 
account. 

If NBL was lower than the water quality standard, the TV was considered equal to 
the water quality standard.  If NBL was greater than the water quality standard, the 
TV was considered to be the NBL value multiplied with a multiplying coefficient of 
1.2. (according to the recommendations of WGC in the document “Towards a 
guidance on groundwater chemical status and threshold values” in order to avoid 
the problems of 90 percentile usage in the TV deriving methodology and also 
problems caused by the confidence level in the data quality (data sampled and 
analysed without using QA/QC (quality assurance and quality control) procedures 
and standards)). 

HU:  
TVs were established by following the guidelines given in Annex II Part A of the 
GWD. Substances considered for TVs are those listed in part B of GWD, as well as 
nitrates and pesticides. The TV of a given component was determined  by taking 
into account: 

- the 90% percentile value (NBL) of the available chemical data of non-polluted 
objects of a given water body (NBL established for nitrate, ammonium, conductivity 
and sulphate (SO4)); 
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- the geology and hydrodynamics of the water body; 

- Quality Standards (EQS surfacewater and DWS) of the given substance. 

In the case of water bodies where both EQS surfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in case of karstic water bodies feeding surface 
waters for example by springs. 

In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides took 
into account the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS Guidance Document  
No. 18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined conforming to EQSsurfacewater (25 mg/l). For other GWBs, nitrate TV 
equals DWS. In the case of sulphate and EC, TVs can be higher than the quality 
standard, considering the geology or hydrogeological regime of the water bodies. 

 

GWB Pollutant / 
indicator 

TV (or 
range) 6 

(mg/l or µ g/l) 

Level at which the TV 
is established 

(national, RBD, GWB) 

5-RO Nitrate 50 mg/l GWB 

5-RO NH4 0.5-2.2 mg/l GWB 

5-RO Cl 250 mg/l GWB 

5-RO SO4 250 mg/l GWB 

5-RO As 0.04mg/l GWB 

5-RO Cd 0.005 mg/l GWB 

5-RO Pb 0.01 mg/l GWB 

5-RO NO2 0.5 mg/l GWB 

5-RO PO4 0.5-0.8 mg/l GWB 

Threshold values per 
GWB 

HU_SP.2.13.2 Nitrate 50 mg/l GWB 

 

                                                      
6 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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Member State Code 
MS_Code RO_SO01, RO_SO13 / HU_P.2.1.2, HU_SP.2.1.2, HU_P.2.3.2, HU_SP.2.3.2 

Description of 
important 
transboundary GWB 

Reasons for selection as an important transboundary GWB: 

The alluvial deposit of the Somes/Szamos River extends on both sides of the 
northern part of the Hungarian-Romanian border. It is also connected to the aquifer 
system lying in Ukraine close to the borders. The aquifer system supplies drinking 
water to a population of approx. 170,000 inhabitants in Romania and 50,000 
inhabitants in Hungary. On the Hungarian side, due to the lowland character and 
upward flow system, the terrestrial ecosystems require surplus transpiration from 
groundwater; 7% of the area of the water body is under nature conservation. The 
recharge zone is in Romania and Ukraine, thus the available groundwater resource 
and the status of the terrestrial ecosystems on the Hungarian side depend on the 
lateral flow from the neighbouring countries. The Romanian and Hungarian parts of 
the water body complex are described below.   

General description:  

The Somes/Szamos River has formed a 30–250 m thick alluvial deposit. The 
aquifer is divided into several GWBs in both countries. Despite the differences in 
the delineation method of the two countries, it was possible to select the relevant 
water bodies from the transboundary point of view. Four water bodies containing 
cold water occur in Hungary. Two of  them contain Quaternary strata from the 
surface to a depth of 30 m, namely the shallow GWBs (GWB HU_SP.2.1.2, GWB 
HU_SP.2.3.2). Underneath are the porous GWBs (GWB HU_P.2.13.1, GWB 
HU_P.2.13.2), which beside Quaternary strata include some parts of the Upper-
Pannonian deposits as well, to a depth of 400–500 m corresponding to the surface 
separating cold and thermal waters. Two Quaternary water bodies in Romania have 
been selected. 

The Holocene-Pleistocene formation is divided vertically in Romania by the horizon 
separating the Upper and Lower Pleistocene strata. In Romania two water bodies 
are considered, overlapping each other and covering a surface area of 1380 km2. 

The Hungarian part can be characterised only by an upward flow system, thus no 
further horizontal separation is applied. The area covered by the water body is 1035 
km2.  

In Romania, the shallow (Holocene-Upper-Pleistocene) aquifer is unconfined, 
consisting of  sands, argillaceous  sands, gravels and even boulders in the eastern 
part, and has a depth of 25-35 m. The silty-clayey covering layer is 5–15 m thick.  

The deeper (Lower-Pleistocene) aquifer is confined (it is separated from the Upper-
Pleistocene part by a clay layer); its bottom is declining from 30 m to 130 m below 
the surface from East to West. The gravel and sandy strata (characteristic 
westwards of the town of Satu-Mare) represent the main aquifer for water supply in 
the region. 

In Hungary (as part of the cold water body), the Quaternary (Pleistocene) and 
Holocene strata are 50 m thick at the Ukrainian border and its continuously 
declining bottom is around 200 m below the surface at the western boundary.  
Mainly confined conditions characterise the Hungarian part, with a silty clayey 
covering layer of 1–6 m (increasing from the NE to the SW).  The Quaternary 
aquifer is sand or gravelly sand, and the hydraulic conductivity ranges between 10-
30 m/d. It should be noted that the Hungarian water body includes the cold water 
bearing part of the Upper-Pannonian formation as well, to a depth of 400–500 m 
(under this level, thermal water of a temperature greater than 30 ºC can be found).  

Depth of the groundwater level (mainly pressure in confined area) below the 
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surface ranges between 2 and 5 m in Hungary.  The flow direction is from the ENE 
to the WSW in both countries, corresponding to the recharge and main discharge 
zones (rivers and area with groundwater level close to the surface).   

The recharge area is in the Romanian part of the water body (and in Ukraine). In 
Hungary the infiltrated amount from local recharge zones supplies neighbouring 
discharge zones and cannot be considered as part of the available groundwater 
resources. 

Description of status 
assessment 
methodology 

RO: Chemical status  
The methodology for the chemical status assessment followed the 
recommendations of WGC in the document “Towards a Guidance on Groundwater 
Chemical Status and Threshold Values”.  

The first step was to check for any exceedances of TVs. As exceedance of the TVs 
for the following parameters: NH4, NO3, NO2 and PO4, Pb, and As, were recorded, 
the following tests were carried out: 
- General assessment of the chemical status:  Data aggregation was carried 

out and it was checked whether the total area of exceedance was greater than 
20% of the total area of the GWB. The test showed a good status for the water 
body; 

- Saline or other intrusion: was not relevant; 
- Significant diminution of associated surface water chemistry and 

ecology due to transfer of pollutants from the GWB: The location of the 
exceedance of the relevant threshold values where not found in areas where 
pollutants might be transferred to the surface water. The load of the pollutant 
transferred from the GWB to the surface water body compared to the total load 
in the surface water body did not exceed 50%. The test showed a good status 
for the water body. 

- Significant damage to GWDTEs due to transfer of pollutants from the 
GWB: No GWDTE was found damaged. The test showed demonstrated a 
good status;  

- Meeting the requirements of WFD Article 7(3) – Drinking Water Protected 
Areas: there is no evidence of increased treatment due to changes in water 
quality. The test showed a good status for the water body. 

HU: Chemical status  
1. Exceedance of TVs at monitoring points: 

This test is performed for all GWBs and for all chemical elements (for which 
standard or TV(s) have been determined) in the following steps: 

- Selection of WFD monitoring points where the average concentration for the 
period 2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background level, it 
is possible to detect an exceedance of natural origin). 

- Immediate classification as poor status for all those GWBs where a drinking 
water production well or captured spring shows exceedance of the drinking 
water standard to such an extent that changes in treatment technology are needed.  
GWB should be classified as poor in cases of danger of pollution to drinking water 
production wells. (see next point for potential impact on active abstractions).  

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to 50 years travel time, according to Hungarian 
legislation). The evaluation is carried out in the framework of the general status 
assessment of exploited drinking water resources, including all observation wells 
and information on sources of pollution.  If the result of evaluation shows that 
pollution is able to cause exceedance of the drinking water standard at the 
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abstraction point, involving change in treatment technology, the GWB is classified 
as having poor status. 

- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and 
the type of aquifer), the GWB is classified as having poor status since it is likely that 
the exploitation would be difficult: not possible or would need treatment. 

- Analysis of the real impact of exceedances on ecosystems (according to points 3 
& 4.   

Where the NBL > DWS, the TV is taken into consideration. 

2. Delineation of polluted areas: 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium.  

The delineation of the polluted area (where the concentration exceeds the threshold 
of the given GWB) is based on all information (not only WFD monitoring!).  

The GWB is classified in poor status if 20–30% of the total surface of the GWB is 
polluted. For a given GWB, the criterion is selected according to its vulnerability: 
i.e. for karstic aquifers and GWBs with a recharge character 20%,: for other shallow 
GWBs: 30%. 

3. Polluted surface water bodies: 

The test is applied to those GWBs where for a groundwater dependent surface 
water body, the physico-chemical or chemical test shows poor status, and its 
reason is not evidently sewage water discharges or diffuse pollution from surface 
runoff. Those cases shall also be analysed where a polluted monitoring well of a 
groundwater dependent surface water body of poor chemical status. can be found 
in the vicinity (closer than 5 km)  

The evaluation is special for each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the 
point or diffuse character of the pollution, (iii) estimated load from pollution sources, 
(iv) attenuation and dilution effect. If it is proved that the chemical status of the 
GWB is the cause of the observed pollution in the surface water body, the GWB is 
classified as having poor chemical status.  

The real impact of polluted springs on the quality of the supplied water course is 
also evaluated, at least until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as having poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems: 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
for evaluation of the real impact on ecosystems is performed in a similar way to the 
case of aquatic ecosystems (see point 3.). Monitoring of the status of wetlands and 
GWDTEs is not part of the WFD, so only scattered information on status is 
available. 

RO: Quantitative status  

The quantitative status assessment was carried out after the chemical status 
assessment. The water balance test was performed as well. The test showed a 
good status for the water body. 

HU: Quantitative status 
1. Water balance test 
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The water balance test is carried out in two steps: 

- The GWB has poor status if in 20% of its area, a continuous decreasing water 
level can be observed due to groundwater abstraction. The test is based on data 
for the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer 
types and depth) can be considered as significant. In mountainous regions, the rate 
of springs are also analysed; the significant trend depends on the average rate. 
Water abstractions causing the trend should be identified. (Trends caused by 
meteorological conditions or a short declining trend caused by new water 
abstractions are not considered.) If the designated area is in the vicinity of the 
country border, transboundary conciliation is needed. 

- The GWB is also considered to have poor status if groundwater abstraction 
exceeds the available groundwater resource. This test is applied for subsurface 
catchment areas, thus shallow and deeper GWBs (except porous thermal GWBs) 
and corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) 
recharge from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km grid) 
water balance model including precipitation (period 1991-2000), interception, 
surface runoff, evapotranspiration and storage in the unsaturated zone. Local 
recharge is ignored in dominantly discharge areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of 
flow from adjacent GWB-group is still important (i) in the case of transboundary 
water bodies, (ii) between different types of GWBs, (iii) where the boundary in the 
deeper part does not represent the real no-flux boundary. The estimation is based 
on the results of regional groundwater flow models or simple calculations using 
maps of water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
courses (ii) a surplus of evaporation in shallow lakes and wetlands (iii) a surplus of 
transpiration from groundwater (supplying GWDTE).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and a surplus of evaporation. The required water 
surface is estimated considering landscape-ecological aspects.  

The water demand of vegetation in the discharge area is estimated as the 
product of the area (where the groundwater should contribute significantly to the 
water supply of the vegetation) and the amount of capillary flow needed for 
surviving periods without precipitation. The potential area is delineated using GIS 
procedure (convenient combination of soil type and groundwater level). The 
required part is a percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 

2.  Surface waters test 
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The test is applied to those GWBs where, for a groundwater dependent water body, 
the hydromorphological classification shows a critical flow situation and its reason is 
not evidently the use of surface waters. The GWB is classified as poor status if: 

- the remaining spring rate in low flow period (either due to abstraction by wells or 
due to the capture of spring) is smaller than the ecologically required flow; 

- the decrease of baseflow caused by groundwater abstraction (in whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test  

The test (status evaluation) is applied to those GWBs where the available 
information shows significant damage in wetlands and GWDTE. 

- It is preferred that the real effect of groundwater status is determined by a case by 
case approach, including the analysis of the role of groundwater levels and flow 
conditions in damaging biota and the reason for it (e.g. groundwater abstraction 
or other water use, but climate change is not considered as a reason for bad 
status). 

- In some cases, a detailed analysis is not possible because of limited available 
data. In these cases the GWB is classed as poor status if there are direct and 
indirect groundwater abstractions whose recharge area overlaps with the 
recharge area of the ecosystem by more than 30%. 

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

RO: 

HU: 

Further information on 
TVs 

 

Procedure: Brief summary of the way the procedure set out in Annex II Part A of 
the GWD has been followed to derive TVs 
< 5000 characters  

RO:  

HU: 
TVs were established by following the guidelines given in Annex II Part A of the 
GWD. Substances considered for TVs were those listed in part B of the GWD, as 
well as nitrates and pesticides. The TV of a given component for a water body was 
determined  by taking into account: 

- the 90% percentile value (NBL) of the available chemical data of non-polluted 
objects of a given water body (NBL was established for nitrates, ammonium, EC, 
sulphates); 

- the geology and the hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) of the given substance. 

In the case of water bodies where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 

In the case of trichloroethylene and tetrachloroethylene the DWS for pesticides took 
into account the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking 
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into account these higher values, as described in EU WFD CIS Guidance 
Document  No. 18. 

To achieve EQ objectives in cold karstic GWBs with springs, the TV for nitrates was 
defined to conform with EQSsurfacewater (25 mg/l). For other GWBs, the nitrate TV 
equals the DWS. In the case of sulphate and EC, TVs can be higher than the 
quality standard, considering the geology or hydrogeological regime of the water 
bodies. 

 

Relationship: Brief summary of the relationship between TVs and background 
levels for naturally occurring substances< 2000  characters 

RO: 

HU: see the description above 

GWB Pollutant / 
indicator 

TV (or 
range) 7 

(mg/l or 
µ g/l) 

Level at which the TV 
is established 

(national, RBD, GWB) 

    

    

Threshold values per 
GWB 
 

    

 

                                                      
7 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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Tisza köze déli rész 

Member State Code 
MS_Code 

RO_BA18 / RS_TIS_GW_I_1, RS_TIS_GW_SI_1, RS_TIS_GW_I_2, 
RS_TIS_GW_SI_2, RS_TIS_GW_I_3, RS_TIS_GW_SI_3, RS_TIS_GW_I_4, 
RS_TIS_GW_SI_4, RS_TIS_GW_I_7, RS_TIS_GW_SI_7, RS_D_GW_I_1, 
RS_D_GW_SI_1 / HU_SP.1.15.1, HU_P.1.15.2, HU_SP.1.15.2, HU_P.1.15.2, 
HU_SP.2.11.1, HU_P.2.11.1, HU_SP.2.11.2, HU_P.2.11.2, HU_SP.2.16.1, 
HU_P.2.16.1. 

Description of 
important 
transboundary GWB 

RO: Delineation 

The criterion for delineation of this regional body was the development of fluvial-
lacustrine Pannonian-Pleistocene aquiferous deposits, in the Bega and Timis River 
Basins. Lithologically, the water-bearing deposits are comprised of thin layers with a 
fine to medium grain-size (sands, rarely gravels), sometimes with a lens aspect, and 
are situated at a depth of 30-350 m. The overlaying strata are predominantly 
represented by detritic Quaternary deposits. The GWB is mainly used for drinking 
water, agricultural and industrial supplies. The criterion for selection as “important” 
is size: exceeding 4000 km2. 

RS: Delineation 

The criteria for the identification of water bodies were the following: 

Horizontal delineation was carried out by:  
1.  Separating the discharge and recharge areas of the water bodies; 
2.  Using existing hydrodynamic boundary conditions;  
3.  Identifying direction of flow and association to the immediate DRB and Tisza RB. 

Vertical delineation (shallow/deep) was carried out by:  
1.   Separating the shallow GWBs by geological boundary- aquitard;  
2.   Identifying transmissivity and effective porosity of the aquifers (if no aquitard 
exists);  
3.   Looking at groundwater chemical characteristics. 

HU: Delineation 

The following procedure was carried our to re-delineate GWBs in Hungary in 2007:  
1. Separation of the main geological features based on recent information: porous 

aquifers in the basins, karstic (Triassic) aquifers, mixed formations of the 
mountainous regions, other than karstic aquifers.  

2. Vertical separation of shallow groundwater (generally to the first aquitard below 
the surface, or approx. the first 30 m below the water table where there is no 
aquitard)  in the case of  porous aquifers in the basins and in mountainous 
regions other than Triassic karsts and fractured rocks.  

3. Thermal water bodies are separated according to a temperature of 30 ºC. In the 
case of porous aquifers, it is done vertically, while in karstic aquifers, 
horizontally. There are no thermal aquifers in the mountainous regions other 
than karstic ones. 

4. Further division is related to the subsurface catchment areas and vertical flow 
system (in the case of porous aquifers) and to structural and hydrological units 
(in the case of karstic aquifers and mountainous regions).  

Reasons for selection as an important transboundary GWB 

The porous aquifer system between the Danube and Tisza Rivers is the biggest 
geological unit of the Pannonian Basin. It lies mainly in Hungary and Serbia, with a 
smaller part in Croatia and Romania. Serbia and Hungary have selected it as an 
important transboundary GWB complex because: (i) size, (ii) importance in 
supplying drinking water for the population and (iii) the need to satisfy the water 
demand of agriculture and industry, (iv) protected areas cover a large part of the 
GWB complex (protection zones for vulnerable drinking water resources, nature 
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conservation areas and nitrate-sensitive areas).   

General description  

The whole aquifer system of the Danube-Tisza region stretches from the foothills of 
the northern mountainous region of Hungary to the Danube in Serbia, where the 
river flows to the south-east. The western boundary is the Danube itself 
downstream of Budapest in Hungary but after crossing the Hungarian border it 
enlarges towards Slavonia (western part of Backa in Croatia). The eastern 
boundary is somewhat east from the Tisza River in Hungary and in Serbia it 
includes the Banat as well, whose eastern part is in Romania. The Danube, Tisza 
and Timis Rivers are important discharge-lines but cannot be considered as pure 
hydrodynamic boundaries, since there is some flow under the river in the deeper 
aquifer that is not discharged into the river.  

The aquifer system is divided into several GWBs. Despite the differences in the 
delineation method of the three countries, it was possible to select the relevant 
water bodies from the transboundary point of view: 

In Serbia, the area of the whole Dunav aquifer system is 17,435 km2 (the areas of 
Backa and Banat). However, the transboundary importance is related only to the 
GWBs adjacent to the state borders with Hungary (a total of 6 GWBs: 3 shallow 
(RS_TIS_GW_SI_1; RS_TIS_GW_SI_2; RS_TIS_GW_SI_3) and 3 deep 
(RS_TIS_GW_I_1; RS_TIS_GW_I_2; RS_TIS_GW_I_3)) and with Romania (a total 
of 6 GWBs: 3 shallow (RS_TIS_GW_SI_4; RS_TIS_GW_SI_7; RS_D_GW_SI_1) 
and 3 deep (RS_TIS_GW_I_4; RS_TIS_GW_I_7; RS_D_GW_I_1)). The area of 
water bodies situated towards Hungary is 5647 km2 and towards Romania 4859 
km2, with a total aggregated area of 10,506 km2 for the Vojvodina GWB. 

In Hungary, the aquifer system is divided into several water bodies according to 
major subsurface catchment areas and downward-upward flow systems. For the 
transboundary conciliation, only the southern part of the aquifer system is 
considered, which includes 10 cold water bodies. Five of them contain Quaternary 
strata from the surface to a depth of 23-30 m, i.e. shallow GWBs (GWB 
HU_SP.1.15.1, GWB HU_SP.1.15.2, GWB HU_SP.2.16.1, GWB HU_SP.2.11.1, 
GWB HU_SP.2.11.2). Beneath these are five porous GWBs (GWB HU_P.1.15.1, 
GWB HU_P.1.15.2, GWB HU_P.2.16.1, GWB HU_P.2.11.1, GWB HU_P.2.11.2). 
Besides Quaternary strata, these include part of the Upper-Pannonian deposits as 
well, to a depth of 400–500 m corresponding to the surface and separating cold and 
thermal water bodies. The Hungarian part can be characterised by both upward and 
downward flow systems that are the basis for the horizontal separation of the 
GWBs. The area covered by these water bodies is 7098 km2. The aquifer can be 
considered unconfined in the shallow GWBs, despite a considerable area where the 
water level is in the semi-permeable covering layer, and confined in the deeper 
ones. 

The depth of the groundwater level below the surface ranges between 3 and 5 m in 
Hungary, with a maximum depth of 7-12 m in the main recharge zones (GWB 
HU_SP.1.15.1, GWB HU_SP.2.16.1 and GWB HU_SP.2.11.1). 

In Romania, the aquifer system covers around 11,408 km2 and is adjacent to the 
state border with Serbia. The GWB is generally confined, its covering strata being of 
Quaternary age. The depth of the groundwater level below surface ranges from 3-
20 m. The protection degree of the GWB is very good.   

The main aquifer is the Quaternary alluvial deposit of the Danube lying on the 
Pannonian strata. Its thickness is a few tens of meters at the northern, western and 
southern boundary and increases up to 700 m in the middle of the basin (in the 
lower Tisza-valley). At the eastern boundary, the thick Quaternary deposit is a 
mixture of the alluvial deposits of the Danube and the Carpathian rivers. In respect 
to lithology, the aquifer consists of medium and coarse sands and gravely sands 
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with inter-layers and lenses of silty sands and silty clays. Average hydraulic 
conductivity ranges between 5–30 m/d. The topographically elevated ridge between 
the Danube and the Tisza is formed of eolian sand with relatively good recharge 
conditions and phreatic groundwater. In the river valleys and east of the Tisza, 
mainly confined conditions appear. The depth of the fluvial-swamp silty clays and 
swamp clays overlying strata varies from 10-20 m in the western and southern part, 
and up to 100-125 m in the north-eastern part of Backa and in Banat. Here, prior to 
intensive groundwater abstraction, an artesian type of groundwater occurred.  

The main recharge area is in Hungary, in the eolian sand ridge, and in Romania. In 
Hungary, the estimated value of the recharge is approx. 220 Mm3/year. In Serbia, 
only local recharge areas exist (areas of the Deliblat Sands and the 
Subotica/Horgos Sands), thus the lateral flow crossing the border from the 
neighbouring country - as a component of the overall recharge - is very important.  

The groundwater is mainly discharged by the rivers (and drainage canals) and by 
the surplus of evapotranspiration from vegetation in the areas characterised by 
groundwater levels close to the surface. Small lakes and marshes in locally deeper 
areas (i.e. in topographic depressions) must be considered as local discharge areas 
– they are important from the nature conservation point of view. Besides natural 
discharge, there is also significant groundwater tapping for various uses (drinking 
water, agriculture, industry, irrigation etc.). In Vojvodina, the entire public water 
supply relies exclusively on groundwater from aquifers formed at different depths, 
from 20 m to more than 200 m.    

The direction of the groundwater flow in the upper part of the aquifer-system follows 
the topography and recharge-discharge conditions. At the Hungarian-Serbian 
border, the flow direction is almost parallel to the border (flowing slightly from 
Hungary towards Serbia). In the deeper part, the general flow direction is NW to SE 
i.e. from the Danube to the Tisza in Hungary and in Backa, while in northern Banat, 
the piezometric surface subsides from the frontier zone towards the Tisza and the 
Timis, and in southern Banat, from the Deliblat Sands, it dips to the south and 
towards the Danube. 

Description of status 
assessment 
methodology 

RO: Chemical status  

The methodology for the chemical status assessment generally followed the 
recommendations of the WGC in the document “Towards a guidance on 
groundwater chemical status and threshold values”. The first step was to check any 
exceedances of TVs. As exceedances of TVs were recorded for the following 
parameters: NH4, NO3, NO2, PO4, Pb, and As, the following relevant tests where 
carried out: 
- General assessment of the chemical status:  Data aggregation was 

performed  and it was checked whether the total area of exceedance was 
greater than 20% of the total area of the GWB. The test showed a good status 
for the water body. 

- Saline or other intrusion: not relevant. 
- Significant diminution of associated surface water chemistry and ecology 

due to transfer of pollutants from the GWB: The location of the exceedance 
of the relevant TVs was not found in areas where pollutants might be 
transferred to surface waters. A comparison of the pollutant load transferred 
from the GWB to the surface water body with the total load in the surface water 
body did not exceed 50%. The test showed a good status for the water body. 

- Significant damage to GWDTEs due to transfer of pollutants from the 
GWB: No GWDTE  was found to be damaged. The test showed a good status 
for the water body; 

- Meets the requirements of WFD Article 7(3) – Drinking Water Protected 
Areas: there is no evidence of increased treatment due to changes in water 
quality. The test showed a good status for the water body 
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RS: Chemical status:  

Description of methodology for assessing chemical status. [< 5000 characters]  no 
data 

HU: Chemical status  

1. Exceedance of threshold values at monitoring points 

This test is performed for all GWBs and all chemical elements, for which standard or 
TV(s) have been determined, according to the following steps: 

- Selection of WFD monitoring points where the average concentration of the period 
2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background levels, it 
is possible to detect an exceedance of natural origin). 

- Immediate classification of poor status for all those GWBs where a drinking water 
production well or captured spring shows exceedance of the drinking water 
standard to such an extent that changes in treatment technology are needed.  The 
GWB should be classified as poor in the case of the danger of pollution to drinking 
water production wells. (See next point for potential impact on active abstractions.)  

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to a 50-year travel time according to Hungarian 
legislation). The evaluation is carried out in the framework of a general status 
assessment of the exploited drinking water resources, including all observation 
wells, and information on the sources of pollution. If the result of the evaluation 
shows pollution is able to cause exceedance of the drinking water standard at the 
abstraction point (involving a change in treatment technology), the GWB is 
classified as being of poor status. 

- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and the 
type of aquifer), the GWB is classified as being of poor status since it is likely that 
the exploitation would be difficult: not possible or would require treatment. 

The real impact of exceedances on ecosystems is analysed according to points 3.& 
4.   

Where the NBL > DWS, the TV is taken into consideration. 

2. Delineation of polluted areas 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium.  

The delineation of the polluted area (where the concentration exceeds the threshold 
of the given GWB) is based on all information (not only WFD monitoring!).  

The GWB is classified as being of poor status if 20–30% of the total surface of the 
GWB is polluted. For a given GWB, the criterion is selected according to its 
vulnerability i.e. for karstic aquifers and GWBs with a recharge character: 20 % and 
for other shallow GWBs: 30%. 

3. Polluted surface water bodies 

This test is applied to those GWBs where the physico-chemical or chemical test 
for a groundwater dependent surface water body shows poor status and its 
cause is not evidently sewage water discharge or diffuse pollution from surface 
runoff. Cases where a polluted monitoring well can be found in the vicinity (closer 
than 5 km) of a groundwater dependent surface water body of poor chemical status 
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will also be analysed.  

The evaluation is special to each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the 
point or diffuse character of the pollution, (iii) estimated load from pollution sources, 
(iv) attenuation and dilution effects. If it is proved that the chemical status of the 
GWB is the cause of the observed pollution in the surface water body, the GWB is 
classified as being of poor chemical status.  

The real impact of polluted springs on the quality of the supplied water course is 
also evaluated, at least up until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as being of poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
for the evaluation of the real impact on the ecosystems is performed in a similar way 
as in the case of aquatic ecosystems (see point 3.). Monitoring of the status of 
wetlands and GWDTEs is not part of the WFD, so only scattered information on 
status is available. 

RO: Quantitative status  

The quantitative status assessment was carried out after the chemical status 
assessment. As the chemical status was assessed as good and no sustained 
downward trend in water levels was recorded across the water body (at any 
monitoring point), the water body was found to be in good quantitative status 

RS: Quantitative status 
Description of methodology for assessing quantitative status. [< 5000 characters]  
no data 

HU: Quantitative status  

1. Water balance test 

The water balance test was carried out in two steps: 

- The GWB is in poor status if continuous decreasing water levels can be 
observed in 20% of its area due to groundwater abstraction. The test is based on 
data for the period 2001-2007. A declining trend of 5-15 cm/year (depending on 
aquifer type and depth) can be considered as significant. In mountainous regions, 
the rate of springs is also analysed: the significant trend depends on the average 
rate. Water abstractions causing the trend should be identified. (Trends caused by 
meteorological conditions or short declining trends caused by new water 
abstractions are not considered.) If the designated area is near the country border, 
transboundary conciliation is needed. 

- The GWB is also in poor status if groundwater abstraction exceeds the 
available groundwater resource. This test is applied for subsurface catchment 
areas, thus shallow and deeper GWBs (except porous thermal GWBs) and 
corresponding dominantly recharge and discharge GWBs are merged into GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) 
recharge from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km grid) 
water balance model including precipitation (period 1991-2000), interception, 
surface runoff, evapotranspiration and storage in the unsaturated zone. Local 
recharge is ignored in dominantly discharge areas.  
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Recharge from surface water (as a long-term average) is rare in Hungary; it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of the 
flow from adjacent GWB-groups is still important (i) in the case of transboundary 
water bodies, (ii) between different types of GWBs, (iii) where the boundary in the 
deeper section does not represent a real no-flux boundary. The estimation is based 
on the results of regional groundwater flow models or simple calculations using 
maps of water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
courses, (ii) surplus of evaporation from shallow lakes and wetlands, (iii) surplus of 
transpiration from groundwater (supplying GWDTEs).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and surplus of evaporation. The required water 
surface is estimated considering landscape-ecology aspects.  

The water demand of vegetation in the discharge area is estimated as the 
product of the area (where the groundwater should contribute significantly to the 
water supply of the vegetation) and the amount of capillary flow needed for 
surviving periods without precipitation. The potential area is delineated using a GIS 
procedure (convenient combination of soil type and groundwater level). The 
required part is a percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 

2.  Surface waters test 

This test is applied on those GWBs where, for a groundwater dependent water 
body, the hydromorphological classification shows a critical flow situation and its 
cause is not evidently the use of surface waters. The GWB is classified as poor 
status if: 

- the remaining spring rate in a low flow period (either due to abstraction by wells 
or the capture of springs) is smaller than the ecologically required flow; 

- the decrease of the baseflow caused by groundwater abstraction (in the whole 
surface water body catchment) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test 

This test (status evaluation) is applied to those GWBs where the available 
information shows significant damage to wetlands and GWDTEs.  

- It is preferable if the real effect of groundwater status is determined on a case-by-
case basis, including analysis of the role of groundwater levels and flow 
conditions in damage to biota and its causes (e.g. groundwater abstraction or 
other water use; climate change is not considered as a reason for poor status). 

- A detailed analysis may not be possible due to limited available data. In this case 
the GWB is of poor status if there are direct and indirect groundwater 
abstractions whose recharge area overlaps by > 30% with the recharge area 
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of the ecosystem. 

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

RO / RS: 

HU: nitrates (HU_SP.2.16.1; HU_SP.1.15.1);  

         

Further information on 
TVs 

Procedure:  

HU: 

TVs were established by following the guidelines given in Annex II Part A of the 
GWD. Substances considered for TVs are those listed in part B of GWD, as well as 
nitrates and pesticides. The TV of a given component for a water body was 
determined by taking into account: 

- the 90% percentile value (NBL) of available chemical data of non-polluted objects 
for a given water body (NBL was established for nitrates, ammonium, EC and 
sulphate); 

- the geology and hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) of the given substance. 

In the case of water bodies where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 

In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides 
took into account the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS  Guidance Document  
No. 18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined in conformity with EQSsurfacewater (25 mg/l). For other GWBs, nitrate TV 
equals DWS. In the case of sulphate and EC, TVs can be higher than the quality 
standard, considering the geology or hydrogeological regime of the water bodies. 

Relationship: (Brief summary of the relationship between TVs and background 
levels for naturally occurring substances < 2000 characters)  

HU: see the description above 

Threshold values per 
GWB GWB Pollutant / 

indicator 
TV (or 

range) 8 
Level at which the TV 

is established 
                                                      
8 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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(mg/l or 
µ g/l) 

(national, RBD, GWB) 

HU_SP.1.15.1 

HU_SP.2.16.1 
Nitrate 50 mg/l GWB 
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Member State Code 
MS_Code SK1000300P, SK1000200P / HU_P.1.1.1, HU_P.1.1.2, HU_SP.1.1.1, HU_SP.1.1.2 

Description of 
important 
transboundary GWB 

SK: Delineation 

Delineation of water bodies in Slovakia (SK) consists of the following steps: 
1. Aquifers are vertically divided into three levels: Quaternary sediments, Pre-

quaternary strata containing cold waters and thermal aquifers (with temperature 
>25oC or considered thermal by classification). 

2. The pre-quaternary strata are further divided horizontally by the geological type 
of the aquifer: volcanic rocks, other fissured rocks, karstic rocks or porous 
sediments. 

3. Further separation is the result of surface catchment area borders (river basin 
management units). 

HU: Delineation 

Re-delineation of GWBs in Hungary in 2007 was carried out as follows:  
1. Separation of the main geological features (based on recent information): porous 

aquifers in the basins, karstic (Triassic) aquifers, mixed formations of the 
mountainous regions, aquifers other than karstic.  

2. Vertical separation of shallow ground water (generally to the first aquitard below 
the surface or approx. the first 30 m below the water table where an aquitard is 
not present) in the case of porous aquifers in the basins and mountainous 
regions, other than Triassic karsts and fractured rocks.  

3. Separation of thermal water bodies according to a 30 ºC temperature. In the case 
of porous aquifers it is done vertically, while in karstic aquifers horizontally. There 
are no thermal aquifers in the mountainous regions other than karstic ones. 

4. Further division is related to the subsurface catchment areas and vertical flow 
systems (in the case of porous aquifers) and to structural and hydrological units 
(in the case of karstic aquifers and mountainous regions).  

For transboundary water bodies, more detailed further characterisation was carried 
out. (N.B. Due to the numerous transboundary water bodies and the expected 20–
30% at risk of failing good status, Hungary decided to apply this methodology of 
further characterisation to all water bodies). 

Reasons for selection as an important transboundary GWB 

The large alluvial deposit of the River Danube downstream of Bratislava lies in three 
countries: Slovakia (Podunajská lowland and the Žitný ostrov area), Hungary 
(Northern part of Kisalföld including Szigetköz) and Austria. The aquifer system was 
considered by Slovakia and Hungary as an important transboundary aquifer because 
of (i) its size, (ii) the unique amount of available groundwater resource and its 
important actual use for drinking water and other purposes, (iii) the GDTE of the 
floodplain, (iv) the majority of the area is protected (protection zones for drinking 
water abstraction sites, nitrate sensitive areas and nature conservation areas),  (v) 
the existence of the Gabcikovo Hydropower System. The sections situated in 
Slovakia and Hungary will be described in the following.  

General description  

The Danube has played the decisive role in the formation of the aquifer system. The 
main aquifer is made up of 15-500 m thick Quaternary alluvia: a hydraulically 
connected mixture of sands and gravels, intercalated with numerous clay and silt 
lenses. The average hydraulic conductivity is in the range of 100–500 m/day 
providing extremely high transmissivity, especially in the centre of the basin. Here, 
the bottom of the underlying Pannonian deposits is at a depth of 3500 m.  

The aquifer is divided into several GWBs in both countries. Despite the differences in 
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the delineation method of the two countries, it was possible to select the relevant 
water bodies from the transboundary point of view. Of the four water bodies 
containing cold water in Hungary, two of  them contain Quaternary strata from the 
surface to a depth of 30 m, i.e. shallow GWBs (GWB HU_SP.1.1.1, GWB 
HU_SP.1.1.2). Beneath these are two porous GWBs (GWB HU_P.1.1.1, GWB 
HU_P.1.1.2), which beside the Quaternary strata include a part of the Upper-
Pannonian deposits as well, to a depth of 400–500 m corresponding to the surface 
separating cold and thermal waters (1152 km2). Two Quaternary water bodies in 
Slovakia (2193 km2) have been selected, making a total  of 3345 km2 in both 
countries (see the summary table above). 

The aquifer can be considered as unconfined, despite a considerable area where the 
water level is in a semi-permeable covering layer. 

Due to the high transmissivity of the aquifer, the groundwater regime and quality 
mainly depend on surface water. The flow system and type of covering layer provide 
surplus recharge conditions in the majority of the area, but the main source of 
groundwater recharge is the Danube. Before the construction of the hydropower 
system (1992), the riverbed was the infiltration surface, and the Danube had been the 
hydraulic boundary between the countries as well. (In the upper parts of the Danube 
stream between Devín and Hrušov, since around the1970’s, the river bed started to 
drain groundwater.) In the actual situation, the artificial recharge system is the main 
source for the vicinity of the Danube, but a remaining part of the aquifers in 
Hungarian territory is recharged by the �unovo reservoir. Where the reservoir is near 
the main channel (between Rajka and Dunakiliti), considerable transboundary 
groundwater flow appears under the Danube. The Danube’s river bed downstream of 
the reservoir – due to the derived flow and the consequently decreased average 
water level - drains the neighbouring groundwater, causing a considerable drop of 
groundwater level in the immediate vicinity of the river bed. Both the quantity and the 
quality of the recharge from the reservoir is highly dependent on the continuously 
increasing deposits in the reservoir and the developing physico-chemical processes. 
Deposits in the reservoir are extracted. Signs of long-term changes in quantity and 
quality of recharge caused by continuously increasing deposits in the reservoir have 
not yet been observed in the Slovak part of the aquifer. 

The depth of the groundwater table varies from between 2 and 5 m. The wetting 
conditions of the covering layer have substantially changed along the Danube and in 
lower Szigetköz, where prior to the derivation of the Danube, the groundwater 
fluctuated in the covering layer and the existing artificial recharge system did not 
sufficiently compensate the former influence of the Danube. In the Slovak territory, 
annual artificial flooding of the river branch system in the high water periods seems to 
be able to efficiently supply groundwater as well as soil moisture resources. 

Description of status 
assessment 
methodology 

SK: Chemical status  
To assess chemical status, the proposed methodology stems from the feasibility of 
the input information, conceptual model and the hydrogeochemical and 
hydrogeological interpretation of conditions in the Slovak Republic. Article 3.2 of the 
Groundwater Directive offers the possibility to establish TVs at: the national level; the 
river basin district level; the level of the area of the international river basin district 
falling within the territory of a Member State; or at the level of a GWB or group of 
GWBs. In the Slovak Republic, the NBL and TVs were established at the level of the 
GWB. 

Determination of natural background levels:  

The input data consists of the database from the Geochemical Atlas of the Slovak 
Republic (spatial factor, 16 359 samples) and the results of national monitoring of 
groundwater quality (time factor, 16 475 samples) in Slovakia. The next step was to 
eliminate each sample with anthropogenic impacts (pre-selection method with half the 
DWS for each compound). Sample elimination was also done in cases where just one 
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compound failed to satisfy this principle. For determination of the NBL, a statistical 
method was used (NBL=median+2*median absolute deviation). For the treatment of 
less than LOQ (limit of quantification), measurements were applied according to the 
following system: simple substitution (LOQ*0.5, when <40% values are below LOQ), 
40-60% - Kaplan-Meier´s analysis was used and over 60% NBL=LOQ). NBL were 
estimated for: NO3, As, Cd, Pb, Hg, NH4, Cl, SO4, Na, K, Ca, Mg, Sr, PO4, HCO3, Fe, 
Mn, Cr, Cu, Se and Al. For synthetic organic compounds (not originating in a natural 
way) the NBL was “zero concentration” and this is practically the value of the LOQ of 
a single organic compound. 

Threshold values: 

The TV is a half the interval between the determined NBL and the reference (drinking 
water standard). As the TV can be below the geogenic concentration in groundwater, 
for example in the case of heavy metals, the TV will be assessed on the basis of the 
natural background level (TV = NBL).  

Chemical status: 

For chemical status assessment, general assessment of the chemical status of the 
GWB as a whole was applied. Input data results from the quality monitoring network 
from 2007 were used. Criteria for assessing the groundwater chemical status for this 
test were drinking water standards and TVs. The annual arithmetic mean 
concentration of the relevant pollutant at each monitoring point was the basis for 
aggregation on the level of a GWB. In the case of non exceedances, the GWB is 
recommended to be of good chemical status for the relevant parameters. The next 
step was to calculate the extent of exceedance of mean values by using the Kriging 
method - in the case of quaternary GWB (porous permeability and over five 
monitoring points). An acceptable extent of exceedance would not exceed 20% of the 
total GWB. In the case of pre-quaternary GWBs with fissure, karst, karst-fissure 
permeability, annual average concentrations with 20% confidence intervals were 
used. The final assessment of the chemical status of the GWB and its verification was 
performed using a GIS technique via comparison with maps of land use, 
hydrogeological and hydrogeochemical conditions in the GWB.     

HU: Chemical status  

1. Exceedance of TVs at monitoring points 

This test is performed for all GWBs and all chemical elements for which standards or 
TV(s) have been determined, in the following steps: 

- Selection of WFD monitoring points where the average concentration for the period 
2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering the natural background level, 
it is possible to detect an exceedance of natural origin). 

- Classification of poor status for all those GWBs where a drinking water production 
well or captured spring shows exceedance of the drinking water standard to such 
an extent that changes in treatment technology are needed. The GWB should be 
classified as poor in the case of danger of pollution to drinking water production wells. 
(See next point for potential impact on active abstractions.) 

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to a 50-year travel time according to Hungarian 
legislation). The evaluation is carried out in the framework of a general status 
assessment of exploited drinking water resources, including all observation wells and 
information on sources of pollution.  If the result of evaluation shows that pollution is 
able to cause exceedance of the drinking water standard at the abstraction point 
involving a change in treatment technology, the GWB is classified as being in poor 
status. 
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- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and type 
of aquifer), the GWB is classified as poor status since it is likely that the exploitation 
would be difficult: not possible or would need treatment. 

- The real impact of exceedances on ecosystems is analysed according to points 3. & 
4.   

Where the NBL > DWS the TV is taken into consideration. 

2. Delineation of polluted areas 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium. The delineation of the polluted area (where the concentration exceeds 
the threshold of the given GWB) is based on all information (not only WFD 
monitoring!).  

The GWB is classified as having poor status if 20–30% of the total surface of the 
GWB is polluted. For a given GWB, the criterion is selected according to its 
vulnerability i.e. for karstic aquifers and for GWBs of recharge character: 20 %; for 
other shallow GWBs: 30%. 

3. Polluted surface water bodies 

This test is applied in those GWBs where the physico-chemical or the chemical 
test shows poor status for a groundwater dependent surface water body and its 
reason is not evidently sewage water discharges or diffuse pollution from surface 
runoff. Cases where a polluted monitoring well can be found in the vicinity (closer 
than 5 km) of a groundwater dependent surface water body of poor chemical status 
will also be analysed  

The evaluation is special to each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the point 
or diffuse character of the pollution, (iii) estimated load from pollution sources, (iv) 
attenuation and dilution effects. If it is proved that the chemical status of the GWB is 
the cause of the observed pollution in the surface water body, the GWB is classified 
as having poor chemical status.  

The real impact of polluted springs on the quality of the relevant water course is 
also evaluated, at least up until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as having poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems 

This test is applied to those GWBs where it is likely that the documented damage to 
certain wetlands or GWDTE is due to polluted groundwater. The methodology of the 
evaluation for the real impact on ecosystems is performed in a similar way to the case 
of aquatic ecosystems (see point 3.). Monitoring of the status of wetlands and 
GWDTEs is not part of the WFD, so only scattered information on status is available. 

 

SK: Quantitative status 
To determine the overall quantitative status for GWBs, four tests were applied: 

1. Water balance test: Long-term annual abstraction from the GWB must not exceed 
80% of available groundwater resources. Quantification of available groundwater 
resources was based on national quantification and categorization of exploitable 
groundwater amounts in individual GWBs: 8 categories with different accuracies for 
determined amounts varying from 100% (water balance evaluation)  to 30% (less 
then 1 year of groundwater monitoring data); available groundwater resources for 
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GWB is the sum of groundwater amount in the individual category multiplied by the 
different significance from 1 to 0.3). 

2. Groundwater level and discharge test: Identifying the presence of sustained long-
term declines in groundwater levels or groundwater discharge caused by long-term 
groundwater abstraction using long-term groundwater monitoring data from the 
national groundwater monitoring network and the Mann-Kendall test (95% and 99% 
probability, z varying from absolute min to -3.0). 

3. Surface water flow test: Evaluation of surface water discharge in surface water 
balance profiles (inside of surface water bodies failing their WFD environmental flow 
objectives). The sum of the long-term average groundwater abstraction in the balance 
area above the surface water balance profile must not exceed 50% from Q180 (2007) or 
100% from Q355 (whole monitoring period). 

4. Groundwater dependent terrestrial ecosystems test: Expert judgment on GWDTEs 
and the influence of groundwater abstraction - groundwater pressures (and 
subsequently indication of flow or groundwater level changes due to groundwater 
abstraction) on GWDTEs. The assessments were made on the basis of selected 
ecological criteria established according to the common depended terrestrial 
ecosystems. 

HU: Quantitative status 

1. Water balance test 

The water balance test is carried out in two steps: 

- The GWB is in poor status if in 20% of its area, continuous decreasing water 
levels can be observed due to groundwater abstraction. The test is based on data for 
the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer type 
and depth) can be considered as significant. In mountainous regions, the rate of 
springs is also analysed; the significant trend depends on the average rate. Water 
abstractions causing the trend should be identified. (Trends caused by meteorological 
conditions or short declining trends caused by new water abstractions are not 
considered.). If the designated area is near the country border, transboundary 
conciliation is needed. 

- The GWB is also in poor status if the groundwater abstraction exceeds the 
available groundwater resource. This test is applied to subsurface catchment 
areas, thus shallow and deeper GWBs (except porous thermal GWBs) and 
corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) recharge 
from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km grid) 
water balance model including precipitation (period 1991-2000), interception, surface 
runoff, evapotranspiration and storage in the unsaturated zone. Local recharge is 
ignored in dominantly discharge areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of flow 
from adjacent GWB-group is still important (i) in the case of transboundary water 
bodies, (ii) between different types of GWBs, (iii) where the boundary in the deeper 
part does not represent a real no-flux boundary. The estimation is based on the 
results of regional groundwater flow models or simple calculations using maps of 
water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
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courses, (ii) a surplus of evaporation in shallow lakes and wetlands, (iii) a surplus of 
transpiration from groundwater (supplying GWDTE).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and the surplus of evaporation. The required water 
surface is estimated considering landscape-ecology aspects.  

The water demand of vegetation in the discharge area is estimated as the product 
of the area (where the groundwater should contribute significantly to the water supply 
of the vegetation) and the amount of capillary flow needed for surviving periods 
without precipitation. The potential area is delineated using a GIS procedure 
(convenient combination of soil type and groundwater level). The required part is a 
percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 

2. Surface waters test 

This test is applied for those GWBs where the hydromorphological classification 
shows a critical flow situation for a groundwater dependent water body and its reason 
is not evidently the use of surface waters. The GWB is classified as poor status if: 

- the remaining spring rate in low flow period (either due to abstraction by wells or 
the capture of springs) is smaller than the ecologically required flow; 

- the decrease in baseflow caused by groundwater abstraction (in the whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test 

This test (status evaluation) is applied to those GWBs where the available information 
shows significant damage to wetlands and GWDTEs. 

- It is preferred, that the real effect on groundwater status is determined on a case-by-
case approach, including the analysis of the role of groundwater levels and flow 
conditions in damage to biota and the reason for it (e.g. groundwater abstraction or 
other water use; climate change is not considered as a reason for poor status). 

- A detailed analysis may not be possible because of limited available data. In this 
case, the GWB is of poor status if there are direct and indirect groundwater 
abstractions whose recharge area overlaps by more than 30% with the 
recharge area of the ecosystem.   

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

SK:  

HU: nitrates (HU_SP.1.1.2) 
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Further information 
on TVs  

SK: Procedure and relationship to background levels  

To establish TVs as criteria, usage criteria were considered (drinking water 
standards). TVs were set by comparing natural background levels to the criteria value 
(CV). When NBLs and CVs are compared, two situations may arise: 

- NBL is below the CV. In this case the TV was established above the NBL. 

- NBL is higher than the CV. In this case, the TV should be equal to the NBL. 

The TV is half of the interval between the determined NBL and the reference (drinking 
water standards). As the TV can be below geogenic concentrations in groundwater, 
for example in the case of heavy metals, the TV will be assessed on the basis of the 
natural background level (TV = NBL).  

HU: Procedure and relationship to background levels 

TVs were established by following the guidelines given in Annex II Part A of the 
GWD. Substances considered for TVs were those listed in part B of the GWD, as well 
as nitrates and pesticides. The TV of a given component for a water body was 
determined  by taking into account: 

- the 90% percentile value (NBL) of available chemical data on non-polluted objects 
for a given water body (NBL was established for nitrates, ammonium, EC and 
sulphate); 

- the geology and hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) of the given substance. 

In the case of water bodies, where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 

In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides took 
into account the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS Guidance Document  No. 
18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined to conform with EQSsurfacewater (25 mg/l). For other GWBs, nitrate TV 
equals DWS. In the case of sulphate and EC, TVs can be higher than the quality 
standard, considering the geology or hydrogeological regime of the water bodies. 

  

GWB Pollutant / 
indicator 

TV (or 
range) 9 

(mg/l or 
µ g/l) 

Level at which the 
TV is established 

(national, RBD, GWB) 

TVs per GWB 

 

 

- NO3 50 national 

                                                      
9 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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SK 1000300P Na 104.45 GWB 

SK 1000300P F 0.85 GWB 

SK 1000300P Cl 62.30 GWB 

SK 1000300P SO4 157.60 GWB 

SK 1000300P NH4 0.26 GWB 

SK 1000300P Cr 0.026 GWB 

SK 1000300P Cu 0.502 GWB 

SK 1000300P As 0.006 GWB 

SK 1000300P Cd 0.002 GWB 

SK 1000300P Se 0.006 GWB 

SK 1000300P Pb 0.007 GWB 

SK 1000300P Hg 0.00075 GWB 

- atrazine 0.05 �g/l national 

- simazine 0.05 �g/l national 

- tetrachloroethylene 5 �g/l national 

- trichloroethylene 5 �g/l national 

SK1000200P Na 105.75 GWB 

SK1000200P F 0.755 GWB 

SK1000200P Cl 60.75 GWB 

SK1000200P SO4 148.90 GWB 

SK1000200P NH4 0.255 GWB 

SK1000200P Cr 0.0255 GWB 

SK1000200P Cu 0.501 GWB 

SK1000200P As 0.006 GWB 

SK1000200P Cd 0.002 GWB 

SK1000200P Se 0.0055 GWB 

SK1000200P Pb 0.0065 GWB 

SK1000200P Hg 0.0007 GWB 

 HU_SP.1.1.1 Nitrate 50 mg/l GWB 
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Member State Code 
MS_Code SK1001500P / HU_P.2.5.2, HU_SP.2.5.2 

Description of 
important 
transboundary GWB 

SK / HU: Delineation  

See GWB no. 8. for details. 

SK / HU: Reasons for selection as an important transboundary GWB 

At the common eastern border of Slovakia and Hungary, the alluvial aquifer system 
corresponding to the Bodrog River catchment area in Slovakia and the Tisza-valley 
between Záhony and Tokaj (confluence with the Bodrog River) has been selected as 
important due to: (i) its significance in meeting the water demand of the region, (ii) the 
contamination threat of groundwater in the vicinity of state border between Slovakia 
and Hungary. A part of the water aquifer system is located in Ukraine.  

SK / HU: General description  

The aquifer is the alluvial deposit of the Bodrog River and its tributaries. The Tisza 
divides the lowland area in Hungary into Bodrogköz (northern part) and Rétköz 
(southern part). Holocene silty-clayey layers cover the surface, along with peaty 
areas. The Quaternary aquifer is around 60 m thick on the Slovakian side and its 
thickness gradually increases in Hungary towards the south (50-200 m). The fluvial 
sediments (from sandy gravels in the north to sands in the south with intercalated silt 
and clay lenses) can be characterised by 5–30 m/d hydraulic conductivity.  

In the Slovakian part, only the Quaternary aquifer system is part of the transboundary 
water body-complex, while in Hungary the upper part of the Pannonian formation is 
also attached (depth is approx. 500 m, corresponding to a water temperature of < 
30oC). The horizontal extension of the water body on the Slovak side is 1466 km2, 
while in Hungary the two water bodies cover an area of 1300 km2.  

The main recharge area is in Slovakian territory. The rain waters infiltrate at the 
marginal mountains and penetrate into permeable deep aquifers. In the upstream part 
of the catchment area, surface waters also contribute to the recharge. On the 
Slovakian side, the water bodies are mainly unconfined or in some places partly 
confined. In Hungary both water bodies are in a discharge position and the main 
aquifers can be considered as confined. Here the groundwater level lies close to  the 
surface (between 2 and 4 m below). Where it is around 2 m below the surface, the 
groundwater can considerably contribute to the transpiration needs vegetation, which 
are adapted to these conditions, and consequently are very sensitive to the status of 
the groundwater. The surplus of evapotranspiration and the artificial drainage system 
(canals) collect the upward groundwater flow. From the south, the sandy hills of 
Nyírség contribute to the discharged groundwater as well, but the boundary of the 
waters of different origin is not known exactly (that is why both discharge areas in 
Hungary have been attached to the transboundary aquifer). The general direction of 
the groundwater flow is N-S (NE-SW) to the north of the Tisza River, SE-NW in the 
Rétköz and uncertain below the Tisza.   

The regional hydrogeochemical picture follows the flow system. Close to the river bed 
sections, recharging groundwater quality is almost the same as in surface streams. 
Generally low total dissolved solids, Ca-Mg-HCO3 type waters occur in the recharge 
areas, Na-HCO3 waters dominate in the middle and western part of Rétköz, and a 
mixture of these two types in the western part of the Bodrogköz region. At the centre 
of Bodrogköz, elevated Cl content indicates strong upward migration from the deeper 
zones.  

The major water quality problem of natural origin in the Bodrogköz Quaternary aquifer 
complex is the high iron and manganese content (reducing conditions). In the Rétköz 
elevated arsenic levels occur (10-30 µ/l). 
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The estimated amount of available groundwater resources is almost 50 Mm3/year in 
the Slovakian part. From that 10–15 Mm3/year should be maintained as lateral flow 
towards the Hungarian part. It should be mentioned that the southern part of the 
Hungarian discharge area receives water from the southern recharge areas as well, 
but no local recharge can be considered available for abstraction in Bodrogköz and 
Rétköz.  

SK / HU: Major pressures and impacts 

Groundwater is mainly used for drinking water supply, but partially for industrial and 
agricultural purposes (including irrigation) as well. The use ratio is quite low in 
Slovakia: only 10%. The development is limited by the occurrence of technologically 
inappropriate substances in the water (Mn and Fe) and sometimes also by 
groundwater pollution from surface waters, industry, agriculture and transport 
infrastructure (Strážske, Hencovce, Michalovce, �ierna nad Tisou).  

In Hungary, the available groundwater resources of the two water bodies are quite 
different. In the northern part, which is closely related to the Slovakian part, the water 
demand of groundwater dependent aquatic and terrestrial ecosystems can be 
estimated at 5–8 Mm3/d, thus the available groundwater resource is in the range of 
5–7 Mm3/year. The abstracted amount of groundwater is 3 Mm3/year, so the use ratio 
is around 50 %, but the majority is concentrated in the Ronyva/Ro�ava river valley. In 
the southern part the lateral flow from the recharge zone of the Nyírség (approx. 30 
Mm3/year) provides sufficient water for the minimum water demand of ecosystems 
(8–12 Mm3/year) and for the 8 Mm3/year required for abstraction.  

Groundwater quality in the Slovakian part (mainly alluvial sediments along the 
Laborec) is strongly influenced by potential risks from diffuse (mainly agricultural 
activities) and point sources (chemical industry Chemko Strážske etc.). In Hungary, 
10 significant point sources of pollution have been registered. The shallow 
groundwater usually has high nitrate levels under the settlements, because of 
inappropriate handling of manure and the total or partial absence of sewerage 
systems. Agriculture contributes to the pollution as well, through the use of chemicals. 
The estimated amount of surplus nitrogen is 15 kgN/ha/year originated from the use 
of 88 kgN/ha/year fertilizer and 13 kgN/year manure. 

The groundwater quality in Slovakia is monitored at 21 sampling sites; groundwater 
samples are taken from the first aquifer once a year (in the autumn). In agricultural 
areas, nitrogen substances and micropollutants have been found exceeding limit 
values. Hungarian water quality monitoring concentrates on the surrounding 
waterworks. The quality of the Ronyva/Ro�ava aquifer close to the Sátoraljaújhely 
waterworks shows increasing tendency for nitrate pollution: the average 
concentration is around 30 mg/l, and in one production well the nitrate-concentration 
exceeded the limit value of 50 mg/l. Information on pollution in arable lands is 
practically missing in this region.  

The high vulnerability of groundwater and the expected future development in water 
demand requires a high level of protection in the Slovakian part of the region, mainly 
oriented on measures focused on industrial pollution sources. In Hungary the 
protection zones around waterworks (5%) need special attention.  

Description of status 
assessment 
methodology 

SK: Chemical status 

To assess chemical status, the proposed methodology stems from the feasibility of 
the input information, conceptual model and the hydrogeochemical and 
hydrogeological interpretation of conditions in the Slovak Republic. Article 3.2 of the 
Groundwater Directive offers the possibility of establishing TVs at the national level, 
at the river basin district level, the level of the area of the international river basin 
district falling within the territory of a Member State; or at the level of a GWB or group 
of GWBs. In the Slovak Republic, the NBL and TVs were established at the level of 
the GWB. 
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Determination of natural background levels 

The input data consists of the database from the Geochemical Atlas of the Slovak 
Republic (spatial factor, 16 359 samples) and the results of national monitoring of 
groundwater quality (time factor, 16 475 samples) in Slovakia. The next step was the 
elimination of each sample with anthropogenic impacts (pre-selection method: half of 
the DWS for each compound). The sample elimination was also done in the case 
where only one compound didn’t satisfy this principle. For determination of the NBL, 
statistical methods were used (NBL=median+2*median absolute deviation). For the 
treatment of less than LOQ, measurements were applied according to the following 
system: simple substitution (LOQ*0.5, when <40% values are below LOQ), 40-60% - 
Kaplan-Meier´s analysis was used and over 60% NBL=LOQ). NBL were estimated 
for: NO3, As, Cd, Pb, Hg, NH4, Cl, SO4, Na, K, Ca, Mg, Sr, PO4, HCO3, Fe, Mn, Cr, 
Cu, Se and Al. For synthetic organic compounds (not originating in a natural way) the 
NBL is zero concentration and this is practically the value of the LOQ of a single 
organic compound. 

TVs 

The TV is half the interval between the determined NBL and the reference (drinking 
water standards). As the TV can be below the geogenic concentrations in 
groundwater, for example in the case of heavy metals, the TV will be assessed on the 
basis of the natural background level (TV = NBL).  

Chemical status 

For chemical status assessment, a general assessment of the chemical status of the 
GWB as a whole was applied. The input data results from the quality monitoring 
network from 2007 were used. The criteria for assessing groundwater chemical status 
for this test were drinking water standards and TVs.  The annual arithmetic mean 
concentration of the relevant pollutant at each monitoring points was the basis for 
aggregation at the level of a GWB. In the case of non exceedances, the GWB is 
recommended to be of good chemical status for the relevant parameters. The next 
step was to calculate the extent of exceedance of mean values by using the kriging 
method in the case of quaternary GWB (porous permeability and over 5 monitoring 
points). An acceptable extent of exceedance would not exceed 20% of the total GWB. 
In the case of pre-quaternary GWBs with fissure, karst or karst-fissure permeability, 
annual average concentrations with 20% confidence intervals were used. The final 
assessment of the chemical status of the GWB and its verification was performed 
using a GIS technique via comparison with maps of land use, hydrogeological and 
hydrogeochemical conditions in the GWB.     

HU: Chemical status 

1. Exceedance of TVs at monitoring points 

This test is performed for all GWBs and all chemical elements, for which standards or 
TV(s) have been determined, using the following steps. 

- Selection of WFD monitoring points, where the average concentration for the period 
2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background level, it is 
possible to detect an exceedance of natural origin). 

- Classification of poor status for all those GWBs where a drinking water production 
well or captured spring shows exceedance of the drinking water standard to such 
an extent that changes in treatment technology are needed. The GWB should be 
classified as poor in the case of danger of pollution to drinking water production wells. 
(See next point for potential impact on active abstractions.)  

- Evaluation of data on groundwater quality inside the drinking water source 
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protection area (corresponding to a 50-year travel time, according to Hungarian 
legislation). The evaluation is carried out in the framework of the general status 
assessment for exploited drinking water resources, including all observation wells and 
information on sources of pollution.  If the result of the evaluation shows that pollution 
is able to cause exceedance of the drinking water standards at the abstraction point, 
involving a change in treatment technology, the GWB is classified as having poor 
status. 

- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and type 
of aquifer), the GWB is classified as being of poor status since it is likely that the 
exploitation would be difficult: not possible or would need treatment. 

- The real impact of exceedances on ecosystems is analysed according to points 3. & 
4.   

Where the NBL > DWS the TV is taken into consideration. 

2. Delineation of polluted areas 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium. The delineation of the polluted area (where the concentration exceeds 
the threshold of the given GWB) is based on all information (not only WFD 
monitoring!).  

The GWB is classified as having poor status if 20–30% of the total surface of the 
GWB is polluted. For a given GWB, the criterion is selected according to its 
vulnerability i.e. for karstic aquifers and GWB of recharge character: 20%: for other 
shallow GWBs: 30%. 

3. Polluted surface water bodies 

This test is applied in those GWBs where the physico-chemical or the chemical 
test shows poor status for a groundwater dependent surface water body and its 
reason is not evidently sewage water discharges or diffuse pollution from surface 
runoff. Cases where a polluted monitoring well can be found in the vicinity (closer 
than 5 km) of a groundwater dependent surface water body of poor chemical status 
will also be analysed  

The evaluation is special to each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the point 
or diffuse character of the pollution, (iii) estimated load from pollution sources, (iv) 
attenuation and dilution effects. If it is proved that the chemical status of the GWB is 
the cause of the observed pollution in the surface water body, the GWB is classified 
as having poor chemical status.  

The real impact of polluted springs on the quality of the relevant water course is 
also evaluated, at least up until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as having poor status. 

 

4. Damaged groundwater dependent wetland and terrestrial ecosystems 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
of the evaluation of the real impact on ecosystems is performed in a similar way to 
the case of aquatic ecosystems (see point 3.). Monitoring of the status of wetlands 
and GWDTEs is not part of the WFD, so only scattered information on status is 
available. 

SK: Quantitative status 
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To determine the overall quantitative status for the GWB, four tests were applied: 

1. Water balance test – Long-term annual abstraction from the GWB must not exceed 
80% of the available groundwater resources. Quantification of available groundwater 
resources was based on the national quantification and categorization of exploitable 
groundwater amounts in individual GWBs (8 categories with different levels of 
accuracy for determined amounts varying from 100% (water balance evaluation) to 
30% (less then 1 year groundwater monitoring data); available groundwater 
resources for GWBs is the sum of groundwater amount in the  individual category  
multiplied by different significances from 1 to 0.3). 

2. Groundwater level and discharge test: Identifying the presence of sustained long-
term declines in groundwater levels or groundwater discharge caused by long-term 
groundwater abstraction using long-term groundwater monitoring data from national 
groundwater monitoring network and the Mann-Kendall test (95% and 99% 
probability, z varying from absolute min to -3.0). 

3. Surface water flow test: Evaluation of surface water discharge in surface water 
balance profiles (inside of surface water bodies failing their WFD environmental flow 
objectives). Sum of the long-term average groundwater abstraction in the balance 
area above the surface water balance profile must not exceed 50% from Q180 (2007) or 
100%  fromQ355 (whole monitoring period). 

4. Groundwater dependent terrestrial ecosystems test: Expert judgment of GWDTEs 
and the influence of groundwater abstraction - groundwater pressures (and 
subsequently indication of flow or groundwater level changes due to groundwater 
abstraction) on GWDTEs. The assessments were made on the basis of selected 
ecological criteria established according to the common depended terrestrial 
ecosystems 

HU: Quantitative status 
1. Water balance test 

The water balance test is carried out in two steps: 

- The GWB is in poor status if in 20% of its area, continuous decreasing water 
levels can be observed due to groundwater abstraction. The test is based on data for 
the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer type 
and depth) can be considered as significant. In mountainous region, the rate of 
springs is also analysed, the significant trend depends on the average rate. Water 
abstractions causing the trend should be identified. (Trends caused by meteorological 
conditions or a short declining trend caused by new water abstractions are not 
considered.). If the designated area is near the country border, transboundary 
conciliation is needed. 

- The GWB is also in poor status, if groundwater abstraction exceeds the 
available groundwater resource. This test is applied for subsurface catchment 
areas, thus shallow and deeper GWBs (except porous thermal GWB) and 
corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) 
recharge from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km 
grid) water balance model including precipitation (period 1991-2000), 
interception, surface runoff, evapotranspiration and storage in the unsaturated 
zone. Local recharge is ignored in dominantly discharging areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of 
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flow from adjacent GWB-group is still important (i) in the case of 
transboundary water bodies, (ii) between different types of GWBs, (iii) where the 
boundary in the deeper part does not represent a real no-flux boundary. The 
estimation is based on the results of regional groundwater flow models or simple 
calculations using maps of water levels and transmissibility.   

The water demand of the groundwater dependent ecosystems also has 
three components: (i) baseflow and spring rates supplying aquatic ecosystems in 
water courses, (ii) surplus of evaporation in shallow lakes and wetlands, (iii) 
surplus of transpiration from groundwater (supplying GWDTEs).  

The water demand of aquatic ecosystems in rivers is considered for small 
and medium water courses, where springs are frequent in the catchment or 
where the average groundwater level is above the bottom of the riverbed. 
Ecologically necessary low flow is estimated on the basis of required water 
depth, width and velocity.  

The water demand of shallow lakes and wetlands is estimated as the product 
of required water/wetland surface and surplus of evaporation. The required water 
surface is estimated considering landscape-ecology aspects.  

The water demand of vegetation in the discharge area is estimated as the 
product of the area (where the groundwater should contribute significantly to the 
water supply of the vegetation) and the amount of capillary flow needed for 
surviving periods without precipitation. The potential area is delineated using a 
GIS procedure (convenient combination of soil type and groundwater level). The 
required part is a percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses 
(e.g. drainage canals, gravel pits, decreased surface water level). 

2  Surface waters test 

This test is applied to those GWBs where the hydromorphological classification 
shows a critical flow situation for a groundwater dependent water body and its reason 
is not evidently the use of surface waters. The GWB is classified as being of poor 
status if: 

- the remaining spring rate in low flow period (either due to abstraction by wells or 
the capture of springs) is smaller than the ecologically required flow; 

- the decrease of the baseflow caused by groundwater abstraction (in the whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test 

This test (status evaluation) is to be applied for those GWBs where the available 
information shows significant damage to wetlands and GWDTEs. 

- It is preferred, that the real effect on groundwater status is determined on a case-by-
case basis, including analysis of the role of groundwater levels and flow 
conditions in damage to biota and the reason for it (e.g. groundwater abstraction or 
other water use; climate change is not considered as a reason for poor status). 

- Maybe a detailed analysis is not possible because of limited available data. In that 
case the GWB is in poor status if there are direct and indirect groundwater 
abstractions whose recharge area overlaps in more than 30% with the recharge 
area of the ecosystem. 

In the case of poor chemical status 
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Parameter(s) 
responsible for poor 
status 

SK:  

HU: 

Further information 
on TVs  

SK: Procedure and relationship to background levels 
For establishing TVs as criteria, usage criteria were considered (drinking water 
standards). TVs were set by comparing the natural background level to the criteria 
value (CV). When NBLs and CVs are compared, two situations may arise: 

- NBL is below the CV. In this case, the TV were established above the NBL. 

- NBL is higher than the CV. In this case, the TV should equal the NBL. 

The TV is half of the interval between the determined NBL and the reference (drinking 
water standards). As the TV can be below the geogenic concentrations in 
groundwater, for example in the case of heavy metals, the TV will be assessed on the 
basis of the natural background level (TV = NBL).  

HU: Procedure and relationship to background levels 
TVs were established by following the guidelines given in Annex II Part A of the 
GWD. Substances considered for TVs are those listed in part B of GWD, as well as 
nitrates and pesticides. The TV of a given component for a water body was 
determined by taking into account: 

- the 90% percentile value (NBL) of  the available chemical data of non-polluted 
objects of a given water body (NBL was established for nitrates, ammonium, EC and 
sulphate); 

- the geology and hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) for the given substance. 

In the case of water bodies, where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 

In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides took 
account of the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS Guidance Document  No. 
18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined to conform with EQSsurfacewater (25 mg/l). For other GWBs, nitrate TVs 
equal DWS. In the case of sulphate and EC, TVs can be higher than the quality 
standard, considering the geology or hydrogeological regime of the water bodies. 

TVs per GWB 

 

 
GWB Pollutant / 

indicator 

TV (or 
range) 10 

(mg/l or 
µ g/l) 

Level at which the 
TV is established 

(national, RBD, 
GWB) 

                                                      
10 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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SK1001500P- NO3 50 national 

SK1001500P Na 111 GWB 

SK1001500P F 0.85 GWB 

SK1001500P Cl 72.35 GWB 

SK1001500P SO4 167.35 GWB 

SK1001500P NH4 0.295 GWB 

SK1001500P Cr 0.027 GWB 

SK1001500P Cu 0.504 GWB 

SK1001500P As 0.006 GWB 

SK1001500P Cd 0.002 GWB 

SK1001500P Se 0.006 GWB 

SK1001500P Pb 0.009 GWB 

SK1001500P Hg 0.0007 GWB 

SK1001500P- atrazine 0.05 �g/l national 

SK1001500P- simazine 0.05 �g/l national 

SK1001500P- tetrachloroethylene 5 �g/l national 

SK1001500P  trichloroethylene 5 �g/l national 
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10: Slovensky kras / Aggtelek 

Member State Code 
MS_Code SK200480KF / HU_K.2.2 

  

Description of 
important 
transboundary GWB 

SK / HU: Delineation 

See GWB no. 8. 

SK / HU: Reasons for selection as an important transboundary GWB 

The Aggtelek Mountain and Slovensky kras form a large common karstic aquifer 
system in the eastern part of each country. It has been selected as an important 
transboundary water body for this Danube Basin report because: (i) the National Park 
covers the majority of its surface, where the role of groundwater is presented by 
springs and stalactite caves, (ii) it forms a significant drinking water resource in 
Slovakia and regionally important in Hungary (iii) it is a vulnerable area requiring 
protection.   

SK / HU: General description  

The GWB is in a Mesozoic complex with morphologically visible karstic plateau and 
canyon-like valleys of water courses, separating different units. Hydrogeological units 
are very different according to permeability, groundwater circulation, groundwater 
regime, and also in the resulting yield of groundwater springs. From the 
hydrogeological point of view, the most important tectonic unit in the area is the 
Silicicum unit, mainly its Middle Triassic and Upper Triassic parts. The most important 
aquifer here is the Middle and Upper Triassic limestone and dolomites with karst-
fissure type permeability. Similarly important hydrogeological units on the Hungarian 
side are Alsóhegy, Nagyoldal, Hasagistya and Galyaság, which contain the Aggtelek-
Domica cave system. Tertiary basins act as a regional impermeable barrier for the 
groundwater accumulated in Triassic limestone. 

The transboundary karstic aquifer is divided into two water bodies by the state-
border. The horizontal extensions are 598 km2 and 471 km2 in Slovakia and Hungary 
respectively, thus the total size is 1069 km2. 

Groundwater circulation in these rocks is controlled by extreme heterogeneity of 
carbonate rocks, following tectonic development. These tectonically pre-destined 
drainage structures show the major influence on the direction of groundwater flows. 
The majority of groundwater is drained towards big karstic springs. Areas between 
such tectonic faults are less karstified and also less permeable. If not drained by cave 
systems or permeable tectonic faults, groundwater usually feeds the Quaternary 
coverage. A specific hydraulic feature of the karstified carbonate complex with 
preferred drainage structures is that no continuous groundwater table can be defined 
within the rock mass. Groundwater in many cases only fills up karstic openings – 
conduits, sometimes enlarged into cave systems, while segments between the 
preferred groundwater routes are unsaturated. On the other hand, groundwater level 
changes in these zones are sharp and show quick response to the meteorological 
situation. The typical amplitude of groundwater level change is from 5 to 15 m. In 
such levels above the erosion base, perennial springs occur after intensive rainfall 
events or sudden snowmelts. Hidden outflow to the deeper structures within and 
outside the area of territory (generally of westward direction under the Tertiary 
sediments of the Rimavská kotlina Basin) is considered to be quite important from the 
water management point of view. Groundwater abstraction for various purposes is 
concentrated at the natural outflows of springs – a relatively small portion is 
abstracted by pumping from boreholes and wells. 

SK / HU: Major pressures and impacts 

The estimated amount of available resources in Slovenský kras is 40.4 Mm3/year; 
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actual use is estimated at 21% of available resources, mainly for drinking water 
purposes. 

On the Hungarian side, only the karstic water is utilized, which flows out naturally 
from karstic springs in Jósvaf�, Szögliget, Komjáti, Égerszög and Aggtelek. There are 
enough data about karst spring discharge. Observed discharge data are available for 
a period of nearly 30 years. No important karstic water abstraction will be planned in 
the area because of the National Park.   

On the plateau, forestry is predominant, with some agriculture, settlements and 
related economic activities concentrated in the basins and river valleys. In both 
countries, only a few point sources of pollution occur and intensive agriculture is also 
insignificant.   

National Parks cover the majority of the area. In addition, in Hungary, the total area of 
the GWB is considered as Nitrate-sensitive.  

Groundwater quality on the Slovakian side has been monitored in 16 sampling sites: 
groundwater samples are taken from the first aquifer once a year (in the autumn). 
Quality monitoring shows no deterioration of the water quality compared to drinking 
water standards.  

6 karst-springs are monitored four times per year for quality sampling in Hungary; 
they do not show signs of pollution.  

Description of status 
assessment 
methodology 

SK: Chemical status  
To assess chemical status, the proposed methodology stems from the feasibility of 
the input information, conceptual model and the hydrogeochemical and 
hydrogeological interpretation of conditions in the Slovak Republic. Article 3.2 of the 
Groundwater Directive offers the possibility of establishing TVs at the national level, 
at the river basin district level, the level of the area of the international river basin 
district falling within the territory of a Member State; or at the level of a GWB or group 
of GWBs. In the Slovak Republic, the NBL and TVs were established at the level of 
the GWB. 

Determination of natural background levels 

Input data consists of the database from the Geochemical Atlas of the Slovak 
Republic (spatial factor, 16 359 samples) and results from national monitoring of 
groundwater quality (time factor, 16 475 samples) in Slovakia. The next step was 
elimination of samples with anthropogenic impacts (pre-selection method: half of 
DWS for each compound). Sample elimination was also done in the case where only 
one compound didn’t satisfy this principle. For determination of the NBL, the following 
statistical method was used: NBL=median+2*median absolute deviation. For the 
treatment of less than LOQ measurements, the following system was applied: simple 
substitution (LOQ*0.5, when <40% values are below LOQ), 40-60% - Kaplan-Meier´s 
analysis was used and over 60% NBL=LOQ). NBLs were estimated for: NO3, As, Cd, 
Pb, Hg, NH4, Cl, SO4, Na, K, Ca, Mg, Sr, PO4, HCO3, Fe, Mn, Cr, Cu, Se and Al. For 
synthetic organic compounds (not originating in a natural way) the NBL is zero 
concentration and this is practically the value of the LOQ of a single organic 
compound. 

TVs 

The TV is half of the interval between the determined NBL and the reference (drinking 
water standards). As the TV can be below geogenic concentrations in groundwater, 
for example in the case of heavy metals, the TV will be assessed on the basis of the 
natural background level (TV = NBL).  

Chemical status 

For chemical status assessment a general assessment of the chemical status of the 
GWB as a whole was applied. Input data results for the quality monitoring network 
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from 2007 were used. Criteria for assessing groundwater chemical status for this test 
were drinking water standards and TVs. The annual arithmetic mean concentration of 
the relevant pollutant at each monitoring point is the basis for aggregation on the level 
of a GWB. In the case of non exceedances, the GWB is recommended to be of good 
chemical status for the relevant parameters. The next step was to calculate the extent 
of exceedance of mean values by using the kriging method, in the case of quaternary 
GWBs (porous permeability and over five monitoring points). An acceptable extent of 
exceedance would not exceed 20% of the total GWB. In the case of pre-quaternary 
GWBs with fissure, karst or karst-fissure permeability, annual average concentrations 
with 20% confidence interval were used. The final assessment of the chemical status 
of GWB and its verification was performed using a GIS technique via comparison with 
maps of land use, hydrogeological and hydrogeochemical conditions in the GWB. 

HU: Chemical status  
1. Exceedance of threshold values at monitoring points 

This test is performed for all GWBs and all chemical elements, for which standard or 
TV(s) have been determined, according to the following steps: 

- Selection of WFD monitoring points where the average concentration of the period 
2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background levels, it 
is possible to detect an exceedance of natural origin). 

- Classification of poor status for all those GWBs where a drinking water production 
well or captured spring shows exceedance of the drinking water standard to such 
an extent that changes in treatment technology are needed.  The GWB should be 
classified as poor in the case of the danger of pollution to drinking water production 
wells. (See next point for potential impact on active abstractions.)  

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to a 50-year travel time according to Hungarian 
legislation). The evaluation is carried out in the framework of a general status 
assessment of the exploited drinking water resources, including all observation wells, 
and information on the sources of pollution. If the result of the evaluation shows 
pollution is able to cause exceedance of the drinking water standard at the 
abstraction point (involving a change in treatment technology), the GWB is classified 
as being of poor status. 

- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and the 
type of aquifer), the GWB is classified as being of poor status since it is likely that the 
exploitation would be difficult: not possible or would require treatment. 

The real impact of exceedances on ecosystems is analysed according to points 3.& 
4.   

Where the NBL > DWS, the TV is taken into consideration. 

2. Delineation of polluted areas 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium.  

The delineation of the polluted area (where the concentration exceeds the threshold 
of the given GWB) is based on all information (not only WFD monitoring!).  

The GWB is classified as being of poor status if 20–30% of the total surface of the 
GWB is polluted. For a given GWB, the criterion is selected according to its 
vulnerability i.e. for karstic aquifers and GWBs with a recharge character: 20 % and 
for other shallow GWBs: 30%. 



Annex 9 – DRBM Plan 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org   49 

10: Slovensky kras / Aggtelek 

3. Polluted surface water bodies 

This test is applied to those GWBs where the physico-chemical or chemical test 
for a groundwater dependent surface water body shows poor status and its 
cause is not evidently sewage water discharge or diffuse pollution from surface 
runoff. Cases where a polluted monitoring well can be found in the vicinity (closer 
than 5 km) of a groundwater dependent surface water body of poor chemical status 
will also be analysed.  

The evaluation is special to each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the point 
or diffuse character of the pollution, (iii) estimated load from pollution sources, (iv) 
attenuation and dilution effects. If it is proved that the chemical status of the GWB is 
the cause of the observed pollution in the surface water body, the GWB is classified 
as being of poor chemical status.  

The real impact of polluted springs on the quality of the supplied water course is 
also evaluated, at least up until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as being of poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
for the evaluation of the real impact on the ecosystems is performed in a similar way 
as in the case of aquatic ecosystems (see point 3.). Monitoring of the status of 
wetlands and GWDTEs is not part of the WFD, so only scattered information on 
status is available. 

SK: Quantitative status 

To determine the overall quantitative status for GWBs, four tests were applied: 

1. Water balance test: Long-term annual abstraction from the GWB must not exceed 
80% of available groundwater resources. Quantification of available groundwater 
resources was based on national quantification and categorization of exploitable 
groundwater amounts in individual GWBs: 8 categories with different accuracies for 
determined amounts varying from 100% (water balance evaluation) to 30% (less then 
1 year of groundwater monitoring data); available groundwater resources for GWB is 
the sum of groundwater amount in the individual category multiplied by the different 
significance from 1 to 0.3). 

2. Groundwater level and discharge test: Identifying the presence of sustained long-
term declines in groundwater levels or groundwater discharge caused by long-term 
groundwater abstraction using long-term groundwater monitoring data from the 
national groundwater monitoring network and the Mann-Kendall test (95% and 99% 
probability, z varying from absolute min to -3.0). 

3. Surface water flow test: Evaluation of surface water discharge in surface water 
balance profiles (inside of surface water bodies failing their WFD environmental flow 
objectives). The sum of the long-term average groundwater abstraction in the balance 
area above the surface water balance profile must not exceed 50% from Q180 (2007) or 
100% from Q355 (whole monitoring period). 

4. Groundwater dependent terrestrial ecosystems test: Expert judgment on GWDTEs 
and the influence of groundwater abstraction - groundwater pressures (and 
subsequently indication of flow or groundwater level changes due to groundwater 
abstraction) on GWDTEs. The assessments were made on the basis of selected 
ecological criteria established according to the common depended terrestrial 
ecosystems. 

HU: Quantitative status 
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1. Water balance test 

The water balance test is carried out in two steps: 

- The GWB is in poor status if in 20% of its area, continuous decreasing water 
levels can be observed due to groundwater abstraction. The test is based on data for 
the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer type 
and depth) can be considered as significant. In mountainous regions, the rate of 
springs is also analysed; the significant trend depends on the average rate. Water 
abstractions causing the trend should be identified. (Trends caused by meteorological 
conditions or short declining trends caused by new water abstractions are not 
considered.). If the designated area is near the country border, transboundary 
conciliation is needed. 

- The GWB is also in poor status if the groundwater abstraction exceeds the 
available groundwater resource. This test is applied to subsurface catchment 
areas, thus shallow and deeper GWBs (except porous thermal GWBs) and 
corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) recharge 
from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km grid) 
water balance model including precipitation (period 1991-2000), interception, surface 
runoff, evapotranspiration and storage in the unsaturated zone. Local recharge is 
ignored in dominantly discharge areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of flow 
from adjacent GWB-group is still important (i) in the case of transboundary water 
bodies, (ii) between different types of GWBs, (iii) where the boundary in the deeper 
part does not represent a real no-flux boundary. The estimation is based on the 
results of regional groundwater flow models or simple calculations using maps of 
water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
courses, (ii) a surplus of evaporation in shallow lakes and wetlands, (iii) a surplus of 
transpiration from groundwater (supplying GWDTE).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and the surplus of evaporation. The required water 
surface is estimated considering landscape-ecology aspects.  

The water demand of vegetation in the discharge area is estimated as the product 
of the area (where the groundwater should contribute significantly to the water supply 
of the vegetation) and the amount of capillary flow needed for surviving periods 
without precipitation. The potential area is delineated using a GIS procedure 
(convenient combination of soil type and groundwater level). The required part is a 
percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 
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2. Surface waters test 

This test is applied for those GWBs where the hydromorphological classification 
shows a critical flow situation for a groundwater dependent water body and its reason 
is not evidently the use of surface waters. The GWB is classified as poor status if: 

- the remaining spring rate in low flow period (either due to abstraction by wells or 
the capture of springs) is smaller than the ecologically required flow; 

- the decrease in baseflow caused by groundwater abstraction (in the whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test 

This test (status evaluation) is applied to those GWBs where the available information 
shows significant damage to wetlands and GWDTEs. 

- It is preferred, that the real effect on groundwater status is determined on a case-by-
case approach, including the analysis of the role of groundwater levels and flow 
conditions in damage to biota and the reason for it (e.g. groundwater abstraction or 
other water use; climate change is not considered as a reason for poor status). 

- A detailed analysis may not be possible because of limited available data. In this 
case, the GWB is of poor status if there are direct and indirect groundwater 
abstractions whose recharge area overlaps by more than 30% with the 
recharge area of the ecosystem.   

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

SK:  

HU: 

Further information 
on TVs  

SK: Procedure and relationship to background levels 
For establishing TVs as criteria, usage criteria were considered (drinking water 
standards). TVs were set by comparing the natural background levels to the criteria 
value (CV). When NBLs and CVs are compared, two situations may arise: 

- NBL is below the CV. In this case, the TV was established above the NBL. 

- NBL is higher than the CV. In this case, the TV should be equal to the NBL. 

The TV is half of the interval between the determined NBL and the reference (drinking 
water standards). As the TV can be below the geogenic concentrations in 
groundwater, for example in the case of heavy metals, the TV will be assessed on the 
basis of the natural background level (TV = NBL). 

HU: Procedure and relationship to background levels 

TVs were established following the guidelines given in Annex II Part A of the GWD. 
Substances considered in the TV establishment are those listed in part B of GWD, as 
well as nitrates and pesticides. The TV of a given component for a water body was 
determined  by taking into account: 

- the 90% percentile value (NBL) of  the available chemical data of non-polluted 
objects for a given water body (NBL was established for nitrate, ammonium, EC and 
sulphate); 

- the geology and the hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) for the given substance. 

In the case of water bodies where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
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EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 

In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides took 
account of the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS Guidance Document  No. 
18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined to conform to EQSsurfacewater (25 mg/l). For other GWBs, nitrate TV equals 
DWS. In the case of sulphate and EC, TVs can be higher than the quality standard, 
considering the geology or hydrogeological regime of the water bodies.  

GWB Pollutant / 
indicator 

TV (or 
range) 11 

(mg/l or 
µ g/l) 

Level at which the 
TV is established 

(national, RBD, 
GWB) 

SK200480KF- NO3 50 national 

SK200480KF Na 52.30 GWB 

SK200480KF F 0.8 GWB 

SK200480KF Cl 56.75 GWB 

SK200480KF SO4 167.55 GWB 

SK200480KF NH4 0.265 GWB 

SK200480KF Cr 0.0252 GWB 

SK200480KF Cu 0.5 GWB 

SK200480KF As 0.0055 GWB 

SK200480KF Cd 0.0017 GWB 

SK200480KF Se 0.0055 GWB 

SK200480KF Pb 0.0055 GWB 

SK200480KF Hg 0.00055 GWB 

SK200480KF- atrazine 0.05 �g/l national 

SK200480KF- simazine 0.05 �g/l national 

SK200480KF- tetrachloroethylene 5 �g/l national 

TVs per GWB 

 

 

SK200480KF- trichloroethylene 5 �g/l national 

 

                                                      
11 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB 
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11: Komarnanska Vysoka Kryha / Dunántúli – középhegység északi rész 

Member State Code 
MS_Code SK300010FK, SK300020FK / HU_K.1.2, HU_K.1.4, HU_KT.1.2 

  

Description of 
important 
transboundary GWB 

SK / HU: Delineation 

See GWB no. 8 

SK / HU: Reasons for selection as an important transboundary GWB 

The Middle and Upper-Triassic karstic dolomite and limestone formation of the 
northern part of the Transdanubian Mountain (Hungary) and the Komarnanská 
Výsoká Kryha (Slovakia) belong to one of the largest karstic aquifer systems in 
Central Europe. It provides good quality drinking water for the population of the 
region in Hungary; it contributes to the characteristic landscape by supplying springs; 
and the deeper part of the aquifer system comprises a very important thermal water 
resource in both countries.   

SK / HU: General description  

The karstic formation of the northern part of the Transdanubian Mountains is 
composed mainly of Upper-Triassic dolomite and limestone. The considerable matrix 
porosity of the dolomite is due to its dense fissure-system, while in the limestone 
large fractures are characteristic along the faults. The elevated open karstic zones 
are separated by sunken basins, where the thickness of the covering layer is several 
hundred metres. Above the thermal part it exceeds 500 m in thickness (in some 
places it reaches up to 2500 m) consisting of different types of sediments: sand, 
clay, marl, sandstone and Eocene karstic formation with brown coal.  

The Slovakian part (the Komarno block) extends between Komarno and Sturovo. It 
is fringed by the Danube River in the south and by the east-west Hurbanovo fault in 
the north. The southern limit along the Danube is tectonic as well and therefore the 
Komarno block is a sunken tract of the northern slope of the Gerecse and Pilis 
Mountains. The Komarno block consists largely of Triassic dolomites and limestones 
up to 1000 m in thickness. The surface of the pre-Tertiary substratum plunges 
towards the north from a depth of approximately 100 m near the River Danube to as 
much as 3000 m near the Hurbanovo fault.   

The karstic aquifer is divided into six water bodies. In Hungary, where the recharge 
area appears, two water bodies bearing cold waters (HU_K.1.2 and HU_K1.4) have 
been delineated according to the flow system. The thermal water bodies are in close 
hydraulic connection with the cold ones. (in Hungary waters with a temperature > 
30oC are considered as thermal, while in Slovakia the limit is 25oC  HU_Kt.1.2,  
SK_300010FK and SK_300020FK.) To be noted is the fact that the missing 
continuation of the cold water bodies in the Slovakian part is mainly due to the 
differing considerations of the temperature limit. Taking into account, 
hydrogeothermal aspects, the deep Slovakian karstic aquifer is divided into the 
Komarno high block (SK300010FK) and the Komarno marginal block 
(SK300020FK).  The total area of the transboundary water body-complex is 3811 
km2 (563 km2 in Slovakia and 3248 km2 in Hungary).  

The Danube River is the regional erosion base of the water bodies. The water level 
fluctuation is in strong relation to the water level changes in the river. The water 
bodies are hydraulically connected.  

The recharge area is on the Hungarian side and the total recharge is estimated at 60 
Mm3/y. Without abstraction this amount of water is discharged by springs and the 
upward flow towards the covering layer, and some part infiltrates to the deeper, 
thermal part. 
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The temperature of the water abstracted (captured) from the Hungarian thermal 
water body does not exceed 50 ºC. Heat-flow densities suggest that the Komarno 
high block can be characterised by a fairly low thermal spring at Sturovo and Patince 
(39ºC and 26ºC) and the marginal block by medium geothermal activity (40–68 ºC). 
Heat flow given in mW/m2 is 50-60 in the Komárno high block and 60–70 mW/m2 in 
the Komárno marginal block, both considered as low values. 

The coefficient of transmissivity in the high block varies from 13 to 100 m2/d, while in 
the marginal block between 4 to 20 m2/d. Prognostic recoverable amounts for 
thermal water in the high block is estimated at 12,000 m3/d water at 20 to 40 ºC. In 
the marginal block the abstracted thermal water should be reinjected after use. 

SK / HU: Major pressures and impacts 

In Hungary, the actual abstractions are approx. 30 Mm3/y from the cold part and 2 
Mm3/y from the thermal part. In Slovakia, the thermal water abstraction is 0.6 Mm3/y 
mainly in the Komárno-Patince-Štúrovo area. The cold karstic water is used for 
drinking water, while the thermal water for balneology (in Hungary and also in 
Slovakia) and for energetical purposes (in Slovakia). Disposal of used geothermal 
water is resolved in Slovakia by discharge into surface water (River Danube and 
Váh) after dilution with groundwater on acceptable qualitative parameters. 

Due to mining activities in the 20th century, the actual water levels - especially in the 
cold water bodies on the Hungarian side - are significantly lower than the long-term 
natural averages and as a consequence all cold and lukewarm karstic springs have 
dried out. On the Slovak side, the regime of geothermal water (decreasing 
discharges of wells) was also affected by extensive pumping of karstic water from 
coal mines in Tatabánya and Dorog (Hungary). After the mining was stopped (in 
1993), water levels have been showing an increasing trend and the gradual 
reappearance of the springs is forecasted in the coming 5-15 years.  

The abandoned cuts and fields of mines submerged by the rising karstic waters 
represent a potential pollution source. Water quality monitoring has been installed, 
but data are not sufficient for estimating future impacts.  

In extremely vulnerable open karstic areas, a few settlements should be considered 
as potential sources of pollution.  A relatively high number of significant pollutants 
exist in the area (40). The majority lie above the not vulnerable covered part. The 
average amount of nitrogen fertilizer is 86 kgN/ha/year, the use of manure is 
insignificant (3 kgN/ha/year). The surplus nitrogen from agriculture is 17 
kgN/ha/year, but in the majority of the area the thick covering layers provide natural 
protection. (Localities in real danger should be assessed at a smaller scale, focusing 
on open karstic zones).  

Description of status 
assessment 
methodology 

SK: Chemical status  

To assess chemical status, the proposed methodology stems from the feasibility of 
the input information, conceptual model and the hydrogeochemical and 
hydrogeological interpretation of conditions in the Slovak Republic. Article 3.2 of the 
Groundwater Directive offers the possibility of establishing TVs at the national level, 
at the river basin district level, the level of the area of the international river basin 
district falling within the territory of a Member State; or at the level of a GWB or 
group of GWBs. In the Slovak Republic, the NBL and TVs were established at the 
level of the GWB. 

Determination of natural background levels 

Input data consists of the database from the Geochemical Atlas of the Slovak 
Republic (spatial factor, 16 359 samples) and results from national monitoring of 
groundwater quality (time factor, 16 475 samples) in Slovakia. The next step was 
elimination of samples with anthropogenic impacts (pre-selection method: half of 
DWS for each compound). Sample elimination was also done in the case where only 
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one compound didn’t satisfy this principle. For determination of the NBL, the 
following statistical method was used: NBL=median+2*median absolute deviation. 
For the treatment of less than LOQ measurements, the following system was 
applied: simple substitution (LOQ*0.5, when <40% values are below LOQ), 40-60% - 
Kaplan-Meier´s analysis was used and over 60% NBL=LOQ). NBLs were estimated 
for: NO3, As, Cd, Pb, Hg, NH4, Cl, SO4, Na, K, Ca, Mg, Sr, PO4, HCO3, Fe, Mn, Cr, 
Cu, Se and Al. For synthetic organic compounds (not originating in a natural way) 
the NBL is zero concentration and this is practically the value of the LOQ of a single 
organic compound. 

TVs 

The TV is half of the interval between the determined NBL and the reference 
(drinking water standards). As the TV can be below geogenic concentrations in 
groundwater, for example in the case of heavy metals, the TV will be assessed on 
the basis of the natural background level (TV = NBL).  

Chemical status 

For chemical status assessment a general assessment of the chemical status of the 
GWB as a whole was applied. Input data results for the quality monitoring network 
from 2007 were used. Criteria for assessing groundwater chemical status for this test 
were drinking water standards and TVs. The annual arithmetic mean concentration 
of the relevant pollutant at each monitoring point is the basis for aggregation on the 
level of a GWB. In the case of non exceedances, the GWB is recommended to be of 
good chemical status for the relevant parameters. The next step was to calculate the 
extent of exceedance of mean values by using the kriging method, in the case of 
quaternary GWBs (porous permeability and over five monitoring points). An 
acceptable extent of exceedance would not exceed 20% of the total GWB. In the 
case of pre-quaternary GWBs with fissure, karst or karst-fissure permeability, annual 
average concentrations with 20% confidence interval were used. The final 
assessment of the chemical status of GWB and its verification was performed using 
a GIS technique via comparison with maps of land use, hydrogeological and 
hydrogeochemical conditions in the GWB. 

HU: Chemical status  
1. Exceedance of threshold values at monitoring points 

This test is performed for all GWBs and all chemical elements, for which standard or 
TV(s) have been determined, according to the following steps: 

- Selection of WFD monitoring points where the average concentration of the period 
2004-2007 exceeds the determined standard or the TV. 

- Exclusion of monitoring sites where the higher concentration is due to natural 
conditions (although the TV is determined considering natural background levels, it 
is possible to detect an exceedance of natural origin). 

- Classification of poor status for all those GWBs where a drinking water 
production well or captured spring shows exceedance of the drinking water 
standard to such an extent that changes in treatment technology are needed.  The 
GWB should be classified as poor in the case of the danger of pollution to drinking 
water production wells. (See next point for potential impact on active abstractions.)  

- Evaluation of data on groundwater quality inside the drinking water source 
protection area (corresponding to a 50-year travel time according to Hungarian 
legislation). The evaluation is carried out in the framework of a general status 
assessment of the exploited drinking water resources, including all observation 
wells, and information on the sources of pollution. If the result of the evaluation 
shows pollution is able to cause exceedance of the drinking water standard at the 
abstraction point (involving a change in treatment technology), the GWB is classified 
as being of poor status. 
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- Selection of monitoring wells inside aquifers designated for future drinking 
water abstraction. If the number of wells exceeding the drinking water standard is 
higher than a given value (determined as a function of the chemical element and the 
type of aquifer), the GWB is classified as being of poor status since it is likely that 
the exploitation would be difficult: not possible or would require treatment. 

The real impact of exceedances on ecosystems is analysed according to points 3.& 
4.   

Where the NBL > DWS, the TV is taken into consideration. 

2. Delineation of polluted areas 

This test is carried out for shallow and karstic GWBs regarding nitrates and 
ammonium. The delineation of the polluted area (where the concentration exceeds 
the threshold of the given GWB) is based on all information (not only WFD 
monitoring!).  

The GWB is classified as being of poor status if 20–30% of the total surface of the 
GWB is polluted. For a given GWB, the criterion is selected according to its 
vulnerability i.e. for karstic aquifers and GWBs with a recharge character: 20 % and 
for other shallow GWBs: 30%. 

3. Polluted surface water bodies 

This test is applied to those GWBs where the physico-chemical or chemical test 
for a groundwater dependent surface water body shows poor status and its 
cause is not evidently sewage water discharge or diffuse pollution from surface 
runoff. Cases where a polluted monitoring well can be found in the vicinity (closer 
than 5 km) of a groundwater dependent surface water body of poor chemical status 
will also be analysed.  

The evaluation is special to each case, taking into account (i) all available data on 
groundwater and surface water quality, (ii) information on pollution sources - the 
point or diffuse character of the pollution, (iii) estimated load from pollution sources, 
(iv) attenuation and dilution effects. If it is proved that the chemical status of the 
GWB is the cause of the observed pollution in the surface water body, the GWB is 
classified as being of poor chemical status.  

The real impact of polluted springs on the quality of the supplied water course is 
also evaluated, at least up until the first water body (considering possible dilution). If 
the physico-chemical or chemical status of the surface water body  is not good 
because of this pollution, the GWB is classified as being of poor status. 

4. Damaged groundwater dependent wetland and terrestrial ecosystems 

This test is applied for those GWBs where it is likely that the documented damage 
of certain wetlands or GWDTEs is due to polluted groundwater. The methodology 
for the evaluation of the real impact on the ecosystems is performed in a similar way 
as in the case of aquatic ecosystems (see point 3.). Monitoring of the status of 
wetlands and GWDTEs is not part of the WFD, so only scattered information on 
status is available. 

SK: Quantitative status 
 No data 

HU: Quantitative status 
1. Water balance test 

The water balance test is carried out in two steps: 

- The GWB is in poor status if in 20% of its area, continuous decreasing water 
levels can be observed due to groundwater abstraction. The test is based on data 
for the period 2001-2007. A declining trend of 5-15 cm/year (depending on aquifer 
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type and depth) can be considered as significant. In mountainous regions, the rate of 
springs is also analysed; the significant trend depends on the average rate. Water 
abstractions causing the trend should be identified. (Trends caused by 
meteorological conditions or short declining trends caused by new water 
abstractions are not considered.). If the designated area is near the country border, 
transboundary conciliation is needed. 

- The GWB is also in poor status if the groundwater abstraction exceeds the 
available groundwater resource. This test is applied to subsurface catchment 
areas, thus shallow and deeper GWBs (except porous thermal GWBs) and 
corresponding dominantly recharge and discharge GWBs are merged in GWB-
groups.  

Recharge consists of three components: (i) recharge from precipitation, (ii) recharge 
from surface water, (iii) flow from adjacent GWB or GWB-group.  

Recharge from precipitation is calculated by a spatially distributed (1x1 km grid) 
water balance model including precipitation (period 1991-2000), interception, surface 
runoff, evapotranspiration and storage in the unsaturated zone. Local recharge is 
ignored in dominantly discharge areas.  

Recharge from surface water (as a long-term average) is rare in Hungary, it is 
determined on a case-by-case basis. 

Although GWBs are grouped according to subsurface catchments, estimation of flow 
from adjacent GWB-group is still important (i) in the case of transboundary water 
bodies, (ii) between different types of GWBs, (iii) where the boundary in the deeper 
part does not represent a real no-flux boundary. The estimation is based on the 
results of regional groundwater flow models or simple calculations using maps of 
water levels and transmissibility.   

The water demand of groundwater dependent ecosystems also has three 
components: (i) baseflow and spring rates supplying aquatic ecosystems in water 
courses, (ii) a surplus of evaporation in shallow lakes and wetlands, (iii) a surplus of 
transpiration from groundwater (supplying GWDTE).  

The water demand of aquatic ecosystem in rivers is considered for small and 
medium water courses, where springs are frequent in the catchment or where the 
average groundwater level is above the bottom of the riverbed. Ecologically 
necessary low flow is estimated on the basis of required water depth, width and 
velocity.  

The water demand of shallow lakes and wetlands is estimated as the product of 
required water/wetland surface and the surplus of evaporation. The required water 
surface is estimated considering landscape-ecology aspects.  

The water demand of vegetation in the discharge area is estimated as the 
product of the area (where the groundwater should contribute significantly to the 
water supply of the vegetation) and the amount of capillary flow needed for surviving 
periods without precipitation. The potential area is delineated using a GIS procedure 
(convenient combination of soil type and groundwater level). The required part is a 
percentage of the potential one (default is 30%). 

The amount of abstracted water is the sum of the amount abstracted by wells 
(average for the period 2004-2007) and the outflow related to other water uses (e.g. 
drainage canals, gravel pits, decreased surface water level). 

2. Surface waters test 

This test is applied for those GWBs where the hydromorphological classification 
shows a critical flow situation for a groundwater dependent water body and its 
reason is not evidently the use of surface waters. The GWB is classified as poor 
status if: 
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- the remaining spring rate in low flow period (either due to abstraction by wells or 
the capture of springs) is smaller than the ecologically required flow; 

- the decrease in baseflow caused by groundwater abstraction (in the whole 
catchment of the surface water body) exceeds half of the available surface water 
resource. 

3. Groundwater dependent wetlands and terrestrial ecosystems test 

This test (status evaluation) is applied to those GWBs where the available 
information shows significant damage to wetlands and GWDTEs. 

- It is preferred, that the real effect on groundwater status is determined on a case-
by-case approach, including the analysis of the role of groundwater levels and 
flow conditions in damage to biota and the reason for it (e.g. groundwater 
abstraction or other water use; climate change is not considered as a reason for 
poor status). 

- A detailed analysis may not be possible because of limited available data. In this 
case, the GWB is of poor status if there are direct and indirect groundwater 
abstractions whose recharge area overlaps by more than 30% with the 
recharge area of the ecosystem.   

In the case of poor chemical status 

Parameter(s) 
responsible for poor 
status 

SK:  

HU: 

Further information 
on TVs  

SK: Procedure and relationship to background levels 

For establishing TVs as criteria, usage criteria were considered (drinking water 
standards). TVs were set by comparing the natural background levels to the criteria 
value (CV). When NBLs and CVs are compared, two situations may arise: 

- NBL is below the CV. In this case, the TV was established above the NBL. 

- NBL is higher than the CV. In this case, the TV should be equal to the NBL. 

The TV is half of the interval between the determined NBL and the reference 
(drinking water standards). As the TV can be below the geogenic concentrations in 
groundwater, for example in the case of heavy metals, the TV will be assessed on 
the basis of the natural background level (TV = NBL). 

HU: Procedure and relationship to background levels 
TVs were established following the guidelines given in Annex II Part A of the GWD. 
Substances considered in the TV establishment are those listed in part B of GWD, 
as well as nitrates and pesticides. The TV of a given component for a water body 
was determined  by taking into account: 

- the 90% percentile value (NBL) of  the available chemical data of non-polluted 
objects for a given water body (NBL was established for nitrate, ammonium, EC and 
sulphate); 

- the geology and the hydrodynamics of the water body; 

- Quality Standards (EQSsurfacewater and DWS) for the given substance. 

In the case of water bodies where both EQSsurfacewater and DWS are applicable 
(e.g. for nitrates), TVs were established considering the more stringent criteria (i.e. 
EQSsurfacewater). 

EQSsurfacewater is applicable only in the case of karstic water bodies feeding 
surface waters, for example by springs. 
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In the case of trichloroethylene and tetrachloroethylene, the DWS for pesticides took 
account of the GW-QS. 

For those GWBs where the NBL was higher than the DWS due to natural hydro-
geological reasons, the TVs for ammonium, SO4 and EC were defined by taking into 
account these higher values, as described in EU WFD CIS Guidance Document  No. 
18. 

To achieve EQ objectives in cold karstic GWBs with springs, TVs for nitrates were 
defined to conform to EQSsurfacewater (25 mg/l). For other GWBs, nitrate TV 
equals DWS. In the case of sulphate and EC, TVs can be higher than the quality 
standard, considering the geology or hydrogeological regime of the water bodies. 

GWB Pollutant / 
indicator 

TV (or 
range) 12 
(mg/l or 

µ g/l) 

Level at which the 
TV is established 

(national, RBD, GWB) 

TVs per GWB 

 

 

    

 

                                                      
12 Insert the range of TVs if different TVs are applied within the national aggregated ICPDR 
GWB. 
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Annex 10 of the DRBM Plan 
 
 

 

 

 

 

 



Explanations
Types:
H = Habitat (FFH) Directive
B = Bird Protection Directive
O = Others (Non EU MS)

Water relevant according to EU WFD:
Y = Yes
Z = Unknown
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B �-I�1 ��C 2

��� ����C3�-���(
4�	��� O;!�!�� �H7:9;� ,%������� � � ���>� &�P;,*7%��# #%����� � ��� ��� ��� B ��1 03� 2
��� ����C3�-��0(
4��I(/ <3&�������������� � . D B �-C�1 � 2
��� ����C3�-��0(
4�	��� O;&�����L &�# # � &�# B �-��1 ��� 2
��� ����C3�-��C(
4�	��/ O;!�!�� �G��PS_T&�����# � ��� B �-I�1 /	C 2
��� ����C3�-���(
4�	��� �c� P;,*,%����������� ��� B �-I�1 �	/ 2
��� ����C3�8��I(
4�	��� O;!�!�� �H,(K���# � ���@���(,@EF��� ��P;,%���(, B ����1 0	� 2
��� ����C3�8��I(
4�	��/ EF��� ��P;,%��� B C3�(1 �3� 2
��� ����C3�8��I(

����� EF��� ��P;,%����������� ����P?� � V # 7 . �-I���1 ��� 2
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���� !��� ����C3�8�=�:

����� O;!�!�� �H,(K���# � ���@���(,@EF��� ��P;,%���(, . /���1 /�� 2
��� ����C3�8�	/�
4�	��� O;!�!�� �G� Pb��&�# 7%&���� 
oB K�����# # &���� B �-��1 I�C 2
��� ����C3�8�	/�
4�	��/ ` ����� �(,;�c��� � &�#*����� J � ,-�>� !�PX� &�# B M���# 9"M�� �>� B C�1 �(C 2
��� ����C(/�/���
4�	�(� deK��>��&���������56&�# � B /���1 0 2
��� ����C(/�/	C(
4��I3� d���P?)*� ����56&�# �GP?� � ` ����� ��PS_T!(� � &����*� &�# B ��I�1 ��0 2
��� ����C(/	�(/�
4�	��� �;� &(,(# ��� �>�����3O;!�!��># &����(,%����&�L � B /��(1 ��C 2
��� ����C(/	���(
4��I3� O;!�!�� 
 ����� � �>��P?# � ��# &����(,%����&�L ��7:9;� ,%������� B !�������$:&(,-� ���

����� V �*� ��!�� L
B �8��1 �:/ 2

��� ����C(/	���	
4�	��� O;!�!�� �G��P f ���%7(����� � B ���(1 0(/ 2
��� ����C(/	���(
4��I3� � # # ��&���� 
 �����Zde� � ���%,%����P@!�!�� B ���(1 ��/ 2
��� ����C(/	���(
4�	��� V � � ����# !������ + � # 7%���?�����ZO;&��>� ���%,*� ��� �����3O;!�!�� � B 0�1 �3� 2
��� ����C(/	��0(
4�	��� + # [%,%��������� ���G����� . &��@5A� �(,*,%��� B ��1 ��� 2
��� ����C(/	�	��
4�	��� R%��� � 7%&����*� &�# B /�/31 ��� 2
��� ����C(/	���(
4�	���wB !������>� �(,%������� ��������� B &����%9"Q�# �	����� P V ,%����&������	<3&�# B �-C�1 /	0 2
��� ����C(/	���(
4�	��/ �"��� ����# ,-� ��� �?����� V �������*� &�# ����� �(�����>����� B �(/31 I	� 2
��� ����C(/	���(

��I3� �"��� ����# ,-� ��� � . �(/31 I�C 2
��� ����C(/(�=�:
4�	��/ r ,-�># � ����� EF��� ��P@��&������ V # )���� B �:/	��1 /	� 2
��� ����C��(/���
4��I�� _T!�� � &���������� �G�����Z_T!�� � &����%,%����# �(���*� B ��1 /�� 2
��� ����C��(/	�(
4��I3� 56��� � &���������� �������>����� . D B C�1 �(0 2
��� ����C��(/	�(
4��I�� �c��# 7*,%��������� �����3O;!�!�� � B �*��1 ��� 2
��� ����C�����I(
4�	��� J � ,()��>� ������� + � # 7�D f � ��P@��� + � # 7H���(� N � ���-9"��� ����� B ��1 ��C 2
��� ����C�����I(

����� V P?P@��� ������� � ���GP?� �3de� ��������� �G�	���?�����-9"&�� 7%��������� �

,%!%9;� � + &�# $:���%,-� ��� �
. ��I3�(1 I�� 2

��� ����C����3�:
4��I(/ V P?P@����W�!�P V # )������ &����G� 1 7(��PxYT�T�vj N !�����# L>� ��� ,-� Q�� � �V P?P@��� ,%��� 
 �cK����*L ��� j
B /	��1 �3� 2
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���� !��� ����C����3�:
4��I�� <=� &������������ ����� V ���	D�O;!�!�� �G�����H56Q�# ������&�PSYT!�� ��� &����
���(, V P?P@��� ������� � ���(,

B ���(1 /	� 2
��� ����C����(/�
4��I3� OH���>��&������3O;!�!(, B �	/31 � 2
��� ����C����(/�
4�	��� O;!�!�� �G� Pb!������ ��� V P?P@��� � &�# B 0�1 /	� 2
��� ����C����(/�
4�	��/ O;!�� Q�������# &����(,%����&�L �	7:9;� ,%�������H�=� &�L L ��# ,%���G�����. &�� ��� ,%!�� ���

B /	��1 �(/ 2
��� ����C����(/�

����� OH���>��&�K��3O;!�!(,H����� f L>�>K���# P@!�!�, . ��/31 C(/ 2
��� ����C������	
4�	��� R%!�� ,%&���� 
 d�!�������# ,%��� 
 O;!�!�� � B �-� 2
��� ����C������	
4�	�(� d��(,*,%��# ����� ��������� ��� B 0�1 ��C 2
��� ����C������	

����� R%!�� ,%&���� 
 d�!�������# ,%��� 
 O;!�!�� � . �=�(1 C�� 2
��� ����C�����0(
4�	��� O;&�����L &�# # ������� � ��� B �8��C�1 ��/ 2
��� ����C����	/�
4��I3� YT&��>� !���&�# )�&��>$ . ��� ���*� �(,%��&������ . D Bh/��-��1 0�� 2
��� ����C����	/�
4��I(/ YT�T�vj V ,%����&���j D�YT�T�vj �����-9"&�� 7���&�����j*�����

�����-9;� P?P@�������(,?O;!�!(,
B C�1 I�� 2

��� ����C������(
4��I�� J �*� ��� ,(����� � B ����1 �8� 2
��� ����C��	/	0(
4��I(/ YT&�����# L># ����$:��� � � B !�������� &�� 
 �=� ��� �(������� � B �-��1 ��� 2
��� ����C��	/	�(
4��I�� de� ��������� �GP?� �3O;&������>� &(,%���?� Py<�&�#:�������=� ��� ��&�������� V ��� B 0�1 /(� 2
��� ����C�����I(
4��I3� YT&��>��� ,%�����*� 7%������� ����j . &����-9"&�# �(,�����j B ��1 ��C 2
��� ����C�����I(
4��I�� + &�# $:���%,-� ��� �	D V # &�� ,%����D + &���# �����(&�������� 
 �����ZR%�����*� &�# B ��1 C	� 2
��� ����C����3�:
4�	��� V P?P@��� ������� � ��� B /��(��1 C(/ 2
��� ����C����(/�
4��I3� R%!�� ,%&����*� &�#87:9;� ,%������� + &�� ����&��*�3����� � ,%��������# !���� B 0�1 �(/ 2
��� ����C������(
4��I3� d�&�� 9"��������#*P?� ��k ,%&�� . D B �-����1 � 2
��� ����C������(
4�	��� � ,-� ��� ������� � ��� B 0�I�1 ��� 2
��� ����C������	
4�	��/ n%&���������&��?����� ��z � ���%,(� W-9;� �(,%��� ����� + # ����$ B �8��1 �(/ 2
��� ����C��(/���
4��I3� B M��>����� ���>��)�)�� B ���(1 C�� 2
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���� !��� ����C��(/	C(
4��I3� V # # ��Q������ B !�����&�# )���� B /��:/31 /�� 2
��� ����C����(/�
4�	��� 56��� � ��� ,-� ��� ��������� � ��� B �	/31 �	� 2
��� ����C����(/�

����� YT&��>��� ,%�����*� 7%������� ����t]������&�������� �����Z_T��� �*� &�# t . ����1 0�� 2
��� ����C������(
4��I3� OH� � � ���-9"&�# ����� . ����$:��# 9;� �(,%��� B �-��1 /	� 2
��� ����C�0(/	0(
4��I3� B !�������k L ��� B /(��1 �3� 2
V < V < �����-I3�-�	� YT���%,(� ����# ��� ,%��� 
 �����%9;� ��$:��# . D B ��I���1 ��� 2
V < V < ���:/�/	�3�-0 R%&�L>��� � 7%&������ B ��1 ��0 2
V < V < �:/	I(/	I�I�I O;&�� ��� 
 <=��&�[�& 
 V ����� B C���1 ��� 2
V < V < �:/	I(/�NiI�I O;&�� ��� 
 <=��&�[�& 
 V �����?{ � f�Vi| . �-��I�1 �-0 2
V < V < �:/	I���I�I�I � !���&�� 
 V �����@M(,-�># � ���XW�!��X5A� ��� B ����1 � 2
V < V < �:/	I��(NiI�I � !���&�� 
 V �����@M(,-�># � ���XW�!��X5A� ��� { � f�Vi| . ���*��1 ��� 2
V < V < �:/	I�C%ViI�I <=��&�[�&�� &�#*����� B &�� ������� B ����1 �-0 2
V < V < �-��I3�-I�I�I YT&��>� !���&�# )�&��>$ � !���&�� 
 V �����?{ 5}� �������	<3��� # | . D B /�/31 �	� 2
V < V < /��-I3�-I�I�I YT&��>� !���&�# )�&��>$ B !����H<3&������>�?{4d=���>�%7%!����mk������

��!�������� ,%�����*� 7%������� ��� � |
B /	����1 ��� 2

V < V < /��-I(/	I�I�I YT&��>� !���&�# )�&��>$;YT!���$*����� ���G{4d����>��7%!���� | B ����1 ��C 2
V < V < /��-I�C�I�I�I k ������� �(, f M�# # &�� &�# B �3�(1 ��0 2
V < V < /��-I���I�I�I 56!�# &�[���� ,%���G����� J P@����������� B �-��1 ��0 2
V < V < /����8��I�I�I ` ����� � � � &�� B ��1 /(� 2
V < V < /����-0�I�I�I �"M�� � ,%����&��������3O;!�!(, 
]` �����>P@!�!�,H� P~�"&�� # � &�# . D B ���(1 ��� 2
V < V < /��:/	I�I�I�I ������K*� � 
 �;� &(,%������# � � 7%��� . D B /	��1 I�� 2
V < V < /��:/	��I�I�I Y f�B !����H<3&������>�?{4d����>�%7%!����mk k������

��!�������� ,%�����*� 7%������� ��� � | D�d�Q��>�*� ���
. /	����1 I�� 2

V < V < /�/	I���I�I�I
f K�� �(,%����&�������� 
 O;!�!(,H�����?������,(��&���� . ��� ��� �����
7:9;� ,%�������@����# 7-�>��&�#*�����?����P~�X�(,%Q��%,%����� ����&����

. D B �-0�1 �*� 2
V < V < /�/	I�C�I�I�I R%&�L>��� � 7-� &�# 
 YT������&������	<3��� ����� . D B C�1 �(0 2
V < V < /�/��-I�I�I�I � ���%,-� &�# ��� V # )����"'��"�(,%Q��%,%� . D B �8����1 �:/ 2
V < V < /�/��-��I�I�I �=� ��� �>� ,%����� �;� ���%7(P?����P?� ���"&�P # � � 7(��&����?����� �;��&(,(��&���� . D B /�/31 ��C 2
V < V < /�/��-��I�I�I <3��� # �?����� � � ,%������� 7%��� V # )���� B ����1 C	� 2
V < V < /�/�/	I�I�I�I pe� �>��� � 7($:!�����# . /�/31 �	� 2
V < V < /�/�/	��I�I�I

� ��P?P@���>$:!�����# 
 �cK�����Q��������-56M�# # � ������� &������?P?� ���c��# P D
��&�����&��?�����ZR%&�U���� � 7%&��%,%������� � �
���?����� f M�U�� 1

. D B /	I�1 �3� 2
V < V < /�/�/	0�I�I�I + ��� �>�����	<3��� ��� 
e� K��>������� ����� 
 O@!�!�� . �-I�1 C�� 2
V < V < /�/�/	��I�I�I <3��� # �?���(,;�=� ��� �>� ,%�������;n%!���# 
 ���(�@56�����%,%��# # &������(, . ������1 ��� 2
V < V < /�/	��I�I�I�I <3��� # �?���(,X,(K���!(,-� ,-� ��� �>� ,%������� B K�����# # &������(,H� ��$*# �%,(� W��B M�# #*����� �;� &�������# &�������Q������

. D B �-��0�1 �(/ 2
V < V < /�/	����I�I�I _T&�&���$*# &�P?P . D B ��1 ��C 2
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���� !V < V < /�/	��0�I�I�I
` ����� 
 �����ZOH� � � ��# # &��*L������3OH����P � � f � z ��� V �-9"&�# ��D f � z ���

56&����G����� �;��# ,%���
B �:/31 C�� 2

V < V < /�/(����I�I�I <3!�� �(,@�"����� � ���GP?� � V # � &��%,*,%����������� . D B /(�=�(1 0	� 2
V < V < �3�-I3�-I�I�I � &����%,-� ��� � . D B �8��0�1 �*� 2
V < V < �3�-I���I�I�I J �*� ��� ����k ��� . D B C�1 0�� 2
V < V < �3���-I�I�I�I � � � ����&�� . D B ��1 �%� 2
V < V < �3�����-I�I�I YT&��>� !���&�# )�&��>$;d�&�# $:&�# )����	D �(18N ��� !�� ���������(,%&��%,%������� � � . D B /��8��1 ��0 2
V < V < �3���:/	I�I�I ` ����� �(, � !���&��*� &�# . D B ��1 /(� 2
V < V < �3���-��I�I�I J �*� ��� �H<=� &���� . /(��1 ��� 2
V < V < �3���8��I�I�I <=� &���� 
o� !���&�� 
 V ����� . D B 0�1 0�� 2
V < V < �3���*�(I�I�I O;!���� 
 ����� V � � ��� ,%��� B 03�(1 �3� 2
V < V < �3���-��I�I�I V �-9"Q�# ������&�P J �*� ��� ���Gk ��� B ��1 ��C 2
V < V < �3�:/	I�I�I�I 56&�# ��&�� ,-�������ZYT&�&��>� B �=�(1 ��� 2
V < V < �3�:/��-I�I�I . M���P@��� 9"&�# �G�����ZOHK���# � Q�# ��� B ��C�1 ��0 2
V < V < �3�:/�/	I�I�I ` ����� �(, � !���&�� 
 ����� V ,%����&����*�
&�# B 03�(1 0�� 2
V < V < �3�:/	��I�I�I 5A� �(,%����������� ��� �G�����?�������?� P V # )����*W�!��># &���� B �-��1 ��/ 2
V < V < �3�:/(��I�I�I 5A� �(,%����������� ��� �G� P + � ��� 9"&�# � . /(��1 I�� 2
V < V < �(/	I���I(/�/ ��&�# 7%&�����&������	D%��&�# 7(����� �G{ � f�Vi| . 0 2
V < V < �(/��-I�I�I3� B !����H<3&������>�	D%��&�# 7(����� � . D B C�I���1 �3� 2
V < V < �(/����-I3�:/ d�&�# $*��!�����&�# )����	D%��&�# 7(����� � B /	����1 /	� 2
V < V < ����I(/	I�I�I N � # ,%&�# )%,%��� . D B �-C�1 /	0 2
V < V < ����I���I�I�I R%�����*� &�# . D B �=�(1 ��� 2
ETp ETp I��3�8��I(/(� � ��P@&�W�& B �-I(/31 C�0 2
ETp ETp I��(/	I3�-C�I � ��� ����!�W%,($��?# �(, B /��(1 �(� 2
ETp ETp I��(/	�3�-�3� d�&�� �(��� �%,($��@&ZYi� W��	�()�!�� !�$ B ��1 C 2
ETp ETp I�����I3�8��0 de� ��# � ��$��@�c���(�(�	� $ B �-0�1 C(/ 2
ETp ETp I�0(/��-I(/	� . 7%��������$:� � !������ &�W�& 
 �=�>� �(�(��� ��$:� f !�P@!�� &�W	� . ���-��1 � 2
ETp ETp I�0(/��-I(/�� ��!��*� !�$ 
 <�W�� ��!���� ��$:! . ��0�1 03� 2
ETp ETp I�0(/��-I(/	C R%������� ��$:�G� [����	� $�[ . ��1 I�0 2
ETp ETp I�0(/��-I(/	� f ��# &�W�& . C���1 �3� 2
ETp ETp I�0(/��-I���I �=� �4�����	�(������� � N !����	� ��! � � # &ZYc!�W��ZOH# ���*[ . �-I�1 ��� 2
ETp ETp I�0(/(��I�0�� de�>��P?# !�W%,($��?# �(, B �-��1 ��0 2
ETp ETp I�0(/(��I�0�C �=�>� �(�(��� ��$:�ZO;!�� &�W�& B 0�1 ��� 2
ETp ETp I�0(/(��I	�(I B !���!��	� �%,($:�?��!������ &�W�& B ��I�1 /	� 2
ETp ETp I�0(/(��I	��/ � ��� � !�� [��
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o. &�$:!��%[ . D Bh/	��C�1 I�� 2 D p
B�J B�J�.�+	��I�I�I(/ . &�# &�� !�� . D B ��C�C�1 � 2
B�J B�J�.�+	��I�I�I�� de� , 
o. &�# &�� !�� . D B �:/	C�1 I�� 2
B�J B�J�. Y �-I�I�I3� . !���� !��(7(��� 
 d�!�)�&(,*7 
 ������[ 
 <�&�$�� &�$ . /�/�/31 ��� 2
B�J B�J�. Y �-I�I�I(/ . !�� ,%!���� 
 ,�� $ . �	���(1 � 2
B�J B�J�. Y �-I�I�I�� . K�$*$X������[%,%���?�(,H)���� ��PX� ���>K�# �(� ��� . 0�0�� p
B�J B�J�. Y �-I�I�I�� B ��W��(,(� 
 ,�� $ . ���(��1 ��� p
B�J B�J�. Y �-I�I�I�� d��(,*7(�*[���� �����:��&8� �(
 M���M�# . 0���1 ��� 2
B�J B�J�. Y �-I�I�I�0 O;���>� &G������[%,%���?�(,H)���� ��PX� ���>K�# ��� ��� . �	�%��1 � p
B�J B�J�. Y �-I�I�I	� p���P?)�# ���?������[%,%����D%&?�e7%��� �����*,(� 
 ��!�P . ���-�(/ p
B�J B�J�. Y /	I�I�I3� . K�$*$ 
 L �����%,�� $��(,;&ZR%M�$ 
 W�M�# ��[ B �8��I�1 �(� 2
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���� !B�J B�J�. Y /	I�I3�-� k 7(� & 
 W�M�# ��[@�(,;&(7 V �># � � 
 � � B �:/31 ��C 2
B�J B�J�. Y /	I�I3�-C J )�)�!��*[�� 
 ,*7%!�� !(, B ���(1 ��� 2
B�J B�J�. Y /	I�I���� . !�� ,%!���� 
 O;�(7%�(,%��� B �8����1 ��C 2
B�J B�J�. Y /	I�I���� f !�� !(,*7(# � �8,*7(� $:�(,%��$ B ��1 � 2
B�J B�J�. Y /	I�I���I YT&���[ 
 L ��� � �;�?�;��# [�& 
 ��[���)"� B &�PXW�&8�
��� �(,X,*7(� $:�(,H)��%,*7-� ��� B �-C�1 /	� 2
B�J B�J�. Y /	I�I��=� f ��# [��8,*7(� $:�(,%��$ B /���1 �(� 2
B�J B�J�. Y /	I�I���� O;���>� &?�(,*7%&�$*�*# ��� M�� �(,%� B ��1 ��/ 2
B�J B�J�. Y /	I�I��	� . �(7(P@& B C�1 I�� 2
B�J B�J�. Y /	I�I�0(/ d�M(7%��) 
 k )�!�# [ 
 W�M�# ��[ B �-0 2
B�J B�J�. Y /	I�I�0�� d��(,*7(�*[���� �����:��&8� �(
 M���M�# B ��0�1 �(/ 2
B�J B�J�. Y /	I�I	��� . !���� !��(7(���?�(, . !���� !��G����# # ��PX�
��� � B ��/31 /�� 2
B�J B�J�. Y /	I�I�C3� R%!���� 
 ��� ��� B ��I�1 ��� 2
B�J B�J�. Y /	I�I�C�� d�M(7()�!��*�>� 
 p���P?)�# ����� 
 ������[%,%��� B C�0�1 ��� 2
B�J B�J������-I�I�I(/ Ye[�����&�� 
o� � ��W�& . �-�(/31 I�C 2
B�J B�J������-I�I�I�� �"��P@����� . �-����1 �-� 2
B�J B�J������-I�I�I�� . ����& 
 d�&�� &�)�&����-,%& . C	��1 /	� 2
B�J B�J������-I�I�I�� de� ,*,*7%��$:��# [�� 
 ��!�P?�%,%��� . /	0�1 ��� p
B�J B�J������-I�I�I	� O;���-,%��$ . /	I�C�1 I�� p
B�J B�J������-I�I�I�C . ��# ,%� 
 ��!�P@!���[ . ������1 ��� p
B�J B�J������-I�I3�:/ . &�# &�� !����*�����>$:��$ . ��I�1 �-� 2
B�J B�J�����/	I�I�I	� d���# ��� 
o� � ��W�& B 0���1 I�� 2
B�J B�J�����/	I�I�I�C ` �>P@���%,%�����:��� ����$ B �-I(/31 � 2
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���� !B�J B�J�����/	I�I3�8� n%����!(,(���(7(� 
 ��� ���?�(, � ����� � 
 ����� ��$ B ��1 �3� 2
B�J B�J�����/	I�I3�-� de� ,(��&8�
!�P?�:��� ����$ B �:/31 C3� 2
B�J B�J�����/	I�I(/	� <3!�# ��&�� � ����& B �	��1 I(/ 2
B�J B�J�����/	I�I���I O;���-,%��$ B /	03�(1 ��� 2
B�J B�J�����/	I�I��3� + ������� W	� 7 B �-��1 � 2
B�J B�J�����/	I�I��(/ �"��P@����� B �-��C�1 �(C 2
B�J B�J�����/	I�I���� f !������*[ 
 W�M�# ��[��*� ��� ��$ B �-C�1 /�/ 2
B�J B�J�����/	I�I���0 ` � ��&��-,%�����*����� ��$ B ��1 C3� 2
B�J B�J�����/	I�I���� . !�� !���$:& 
 P@��# # ��$:� B �-I�0�1 ��� 2
B�J B�J�����/	I�I���� . ����& 
 d�&�� &�)�&����-,%& B ���:/31 I�� 2
B�J B�J�����/	I�I��3� � &�� ���*[��*��!�� � $:�(, B ����1 ��� 2
B�J B�J�����/	I�I��(/ ` �>P@���%,%������W�� 7%�(,;��# ������# [���$��(,@��[���)���$ B �-��1 �(0 2
B�J B�J�����/	I�I���0 d�M(7%��) 
o� � ��W�& B 03�(1 ��� 2
B�J B�J�����/	I�I���C R%���>� ���*[�� 
 )��%,*7-� & B C�1 0 2
B�J B�J�����/	I�I���� . &�# &�� !���$:��� �(,*7-�>���>�*� ��� ��$ B ��1 �	� 2
B�J B�J�����/	I�I�0�I _i� �*[�&(,*7%���*�>$*� � ��# [�� 
 ��� ��� B ��1 /	� 2
B�J B�J�����/	I�I�0(/ Ye[�����&�� 
o� � ��W�& 
 ,�� $ B �(/31 �(/ 2
B�J B�J�����/	I�I�0�� �e7%���*� &�� 
 ��� ��� B �-C�� 2
B�J B�J�����/	I�I	�(� �e7%����� �(,(�-��, 
 ����� W	� 7 B ��1 I�0 2
B�J B�J�� k �-I�I�I(/ . M�� 7*,%M��*[@�(, N � ,%����� ����� 
 ������[%,���� . ���	��1 �(� pB�J B�J�� k �-I�I�I�� �"��� ���-,%� . ��I���1 ��� pB�J B�J�� k �-I�I�I�� n%�(,*7($:&�� &8�
�������*)��%,*7-� ��$ . ��0�1 ��� pB�J B�J�� k �-I�I�I�� ����� W	� 7"W�M�# ��[�� . �(C�1 ��� 2
B�J B�J�� k �-I�I�I�0 <3&�� &�� r � ��� 
 � � . /	I�1 ��� 2
B�J B�J�� k �-I�I�I	� N ��# �����*��� 
 � � �(, � � ���*[��(,(� 
 L ��� � � . /��(1 �-C 2
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���� !B�J B�J�� k �-I�I�I�C k )�!�# [XW�M�# ��[�� . 0���1 �	/ 2
B�J B�J�� k /	I�I�I�C . M�� 7*,%M��*[ B ��I���1 /(� 2
B�J B�J�� k /	I�I3�-� + ��# ,%� 
 <3��)�� � B /	I�1 �3� 2
B�J B�J�� k /	I�I(/�� �"��� �
�GP@���*� � B ����1 �(/ 2
B�J B�J�� k /	I�I(/�/ � � �����*[ 
 �(,?d���� M(, 
 ����P@���*� � B C�1 /(� 2
B�J B�J�� k /	I�I(/(� <3��)�� � ��[�M�� ��[�� 
 ��� ,*7(� # W��(,(�8,*7(� $:�(,���$ B �*��1 ��� 2
B�J B�J�� k /	I�I(/	� B &8� � &GP@���*� � B �	��1 C�� 2
B�J B�J�� k /	I�I(/	0 V # , �(
 k )�!�# [ 
 W�M�# ��[ B /	��1 ��� 2
B�J B�J�� k /	I�I���� � ����&?�(,;��� � ��� � B �-0�0�1 �	/ 2
B�J B�J�� k /	I�I���� f � # � ,;�(, N � ,%����� ����� 
 ������[%,%��� B �3���(1 C�C 2
B�J B�J�� k /	I�I��	/ _T����$:��W���� � ����& 
 ��� B ����1 ��� 2
B�J B�J�� k /	I�I���� �����>� ��� B ����1 �3� 2
B�J B�J�� k /	I�I���I V # , �(
 <3��)�� � �(,H)�&�� &�$�W�M�# ��[���$ B �-C�1 � 2
B�J B�J�� k /	I�I��3� <=��� �
���*W�� ����$ B �-I�0�1 �3� 2
B�J B�J�� k /	I�I���� N ��# �����*��� 
 � � B ��1 �	� 2
B�J B�J�� k ��I�I�I3� N ��� � �(, . /	����1 ��� pB�J B�J�� k ��I�I�I(/ p���P@!�# [�� 
 P@���������*� . D B /	��1 ��0 2
B�J B�J�+�B��-I�I�I3� + ��� � � 
 � � . C���1 ��� 2
B�J B�J�+�B��-I�I�I�� O;!(,%!���� 
 ,�� $ . �-�3�(1 ��� p
B�J B�J�+�B�/	I�I�I3� _T����&�$:M(7 B ����1 0�� 2
B�J B�J�+�B�/	I�I�I(/ + ��� � �@� � B ���-��1 / 2
B�J B�J�+�B�/	I�I�I�� + ��� � ��P@��# # ��$*�:��!�P?�%,%!�� B /	��1 ��0 2
B�J B�J�+�B�/	I�I3�-I _T��)��*�GP@���*� � B �-��1 �-� 2
B�J B�J�+�B�/	I�I3��� _T����& B �	/31 /	C 2
B�J B�J�+�B�/	I�I3�:/ ��!�)�� !���� 
 ������[%,%��� B ����1 ��� 2
B�J B�J�+�BT��I�I�I�� �e7(� �����>$:M(7 . D B �*�(��1 �(/ 2
B�J B�J�+�BT��I�I�I�� B &��%,%��� . D B �-����1 C 2
B�J B�J�B Y �-I�I�I3� �e7%&��>P@��� 
o. ��� ��� . �(/���1 ��� 2
B�J B�J�B Y �-I�I�I(/ B !�� � !�������[ . �:/	I	��1 � 2
B�J B�J�B Y �-I�I�I�� . � ��&�� . �(����1 0�C p
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���� !B�J B�J�B Y �-I�I�I�� d�M(7%��) 
 <=� ,*7%& . �-�3�(1 ��0 2
B�J B�J�B Y �-I�I�I�� n%�(,*7*,%��� . �-0���1 C	� p
B�J B�J�B Y �-I�I�I�C + ��# ,%� 
 <=� ,*7%& . �8��0�1 �-0 2
B�J B�J�B Y /	I�I�I3� + ��# ,%� 
 <=� ,*7%& B /�����1 ��� 2
B�J B�J�B Y /	I�I�I(/ B !�� � !�������[ B �-I���I�1 0 2
B�J B�J�B Y /	I�I�I�� <=� ,*7%& 
 � � B �*�(C�1 �-� 2
B�J B�J�B Y /	I�I�I�� + ��# ,%� 
 �������(, 
 d�M�� M(, B C�1 �(� 2
B�J B�J�B Y /	I�I�I	� �e7%���*�>)���� ��� ,*7%��� 
 ��������� ��&��:��[���)(��$ B ��1 �=� 2
B�J B�J�B Y /	I�I�I�C de� ,(P@&�� �
&%� f !��-,%&8� �(�(,*7-� ���>�:��[���)(��$ B /	��1 �(0 2
B�J B�J�B Y /	I�I�I�� � ��� ���-,($:�%�	$:!��*[����>�:��[���)���$ B ��0�1 �-C 2
B�J B�J�B Y /	I�I3�-� d�M(7%��) 
o. � ��&�� B �:/�/31 C	� 2
B�J B�J�B Y /	I�I3�8� de� ,(P@&�� �
&��%YT&���[ 
 ,*7(� $ B 0�1 �(/ 2
B�J B�J�B Y /	I�I3�-� d�M(7%��) 
 <=� ,*7%& B �-��C�1 C	� 2
B�J B�J�B Y /	I�I3�-0 d���$ 
 d���# # �(
 W�M�# ��[�� B �8��1 ��� 2
B�J B�J�B Y /	I�I���� r P?��M�# [�� 
 ��� ���?�(, + ���*[�� 
 ��� ��� B �8��1 ��0 2
B�J B�J�B Y /	I�I���� d�&(,*7%!��*[�� 
 ������["� � ����&�� 
 ��� ��� B �8��1 ��� 2
B�J B�J�B Y /	I�I���0 �"��# �����(,:� . ��� ������&�� � � B ���(1 ��� 2
B�J B�J�B Y /	I�I���� N ��P@!(,%&�� [�& 
 Ec,%&�� !���& B �-C�1 0	� 2
B�J B�J�B Y /	I�I���C <3&��>)�& 
 <3��$:!(, B 0���1 I�� 2
B�J B�J�B Y /	I�I���� R � �*[�&%��<=� ,*7%&(,*7%&�# $:& B �	��1 � 2
B�J B�J�B Y /	I�I���I d�M�P@M�� �%� + K�# �(,%� B �-��1 0�� 2
B�J B�J�B Y /	I�I���� O;&���!(,(# � �����>� 
 ��� ���?�(,;��[���)���$ B ��1 0	� 2

�
����
������



����������	��
�

������� ��	
���
	 �
�	��������	��	
�
�	

���	��

�

��	
����

���

�
�	��

�	�	�
���


����
�������

���� !B�J B�J�B Y /	I�I���� Ec,%&���!�# �8���"&��>��!�# � B ��I�1 ��� 2
B�J B�J�B Y /	I�I���C <3��� ��P?� 
 ��� ��� B ��1 ��C 2
B�J B�J�B Y /	I�I�0�� . &�$�� &�� 
 ����� B �-I�1 �*� 2
B�J B�J�B Y /	I�I�0�� B &8�
���%,*7%!���!(,*7(# � �8,*7(� $:�(,;��[���)���$ B ��1 �3� 2
B�J B�J�B Y /	I�I	�(0 . !�� , � ��&�# P?� 
 # ������# � B �8��1 ��� 2
B�J B�J�B Y /	I�I���� d�&���& 
 L M�# ���(,(�:��[���)���$ B ����1 �	� 2
B�J B�J�B Y /	I�I���C � ��# 
 �(,-W����*[��:��[���)���$ B �-��1 ��� 2
B�J B�J�B Y /	I3�-I�I �"&�� ��# [ B ��1 0�� 2
B�J B�J�B Y /	I3�-I3� . � ��&��>� 
 # ������# � B /	��1 /(� 2
B�J B�J�B Y /	I3�-I�� . ��� ��$*��M(,*7%M��>P@���*[-�	$:M��>P@M(,%��)���,*7-� &��*# ������# ��$ B �-��1 ��0 2
B�J B�J�B Y /	I3�-I�� Ec,%M�$*P@���:��[���)���$ B 0�1 I�� 2
B�J B�J�B Y /	I3���-� de� ,-W���� ��&��:��[���)���$ B ��1 �(C 2
B�J B�J�B Y /	I3���8� <=� ,*7%&�# M�$*�8,*7(� $:�(,%��$ B �-��1 ��C 2
B�J B�J�B Y /	I3�8�=� <=� ,*7%&�� ��&�� ��<=� ,*7%&�M�� ,(�%d�M�� � W���# [���, B 0�1 �-� 2
B�J B�J�B Y /	I3�8��� d����-,($:���>� 
 )��%,*7-� &?�(,H$:M��>�*[���$:� B �8��1 �	� 2
B�J B�J�B Y /	I3�8��0 B ����[��(,(��!�� B �-��1 �-� 2
B�J B�J d�O �-I�I�I� d�� ��[ � ,(� 
 )��%,*7-� & . C�C�1 ��� 2
B�J B�J d�O �-I�I�I/ de� , 
 �����>� ��� . C���1 � 2
B�J B�J d�O �-I�I�I� � ��W�&�W����*[�&�� 
 ,�� $ . /	�3�(1 �*� p
B�J B�J d�O �-I�I�I� N �(,%���>����# [�� 
 �(,@Ec,%&�������� 
 )��%,*7-�
��$ . /��-��1 ��� 2
B�J B�J d�O �-I�I�I� Ec,%��� ����M�$:���*[�� 
 )��%,*7-� & . /��(��1 0 p
B�J B�J d�O /	I�I�I� BT� ��P@�(7%��W��(,%���>����# [?$:M��>�*[���$*�:��,;�-,%&�������� 
 �����>�:��[���)���$ B �-0�I�1 ��C 2
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���� !B�J B�J d�O /	I�I�I� �e7%��� &(7 
 ��� B �-��1 ��C 2
B�J B�J d�O /	I�I�IC O;&�� !(, B ��C�1 /	� 2
B�J B�J d�O /	I�I3�I �F[���# &%��,*7%&���&���$%� ��[ � ,(�:��[���)���$ B ���8��1 �(� 2
B�J B�J d�O /	I�I3�� d�M�� M(,($:M(7(�:��� ����$ B �	��1 C�� 2
B�J B�J d�O /	I�I3�/ + ��$:��� � 
 B �-0�1 �	/ 2
B�J B�J d�O /	I�I3�� . ��# P@����[����>� + �(, 
 )��%,*7-� & B 0�1 ��� 2
B�J B�J d�O /	I�I3�� � ��W�&�W����*[�&G$:M��>�*[���$*�:��[���)���$ B �-����1 �-C 2
B�J B�J d�O /	I�I3�� B !�� � !�������[-� . ��� ��� � [ � B ��I�1 �-C 2
B�J B�J d�O /	I�I3�0 �������(, 
 d�M�� M(, B ���(1 /�� 2
B�J B�J d�O /	I�I3�� B ���>P@&(, 
 d�M�� M(, B �(0�1 ��� 2
B�J B�J d�O /	I�I3�C B !�# � 
 �������(, 
 d�M�� M(, B ��1 � 2
B�J B�J d�O /	I�I3�� � ��# 
o. � ��&��>�8,*7(� $:�(,%��$ B �(I�1 �:/ 2
B�J B�J d�O /	I�I(/� Ec,%��� ����M�$:���*[ B ��C�1 �	� 2
B�J B�J d�O /	I�I(/C <3��$:���:��[���)���$ B /	��1 C�� 2
B�J B�J d�O /	I�I(/� �e7%���*� �(,(�:��[���)���$ B 0�1 �8� 2
B�J B�J d�O /	I�I��I R%&�)�� ,-� � � + ��� � � B �-C�1 C�0 2
B�J B�J d�Y �-I�I�I3� + ��# ,%�Zde� ,($*���%,%�����*)��%,*7-� ��$��(,"�4��� � . ��0(/31 �-0 p
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B�J B�J d�Y �-I�I�I�� <=� ,*7%& V # )���� 
o. !�$*� !(,(�:��� � ���>�:M���# M�7 . ����1 ��C 2
B�J B�J d�Y �-I�I�I	� V # , �(
 <=� ,*7%&�W�M�# ��[ . ��0���1 ��� 2
B�J B�J d�Y �-I�I�I�C . &�# �(,-� [�& 
 �e7%&�� [�P@&(7H$:M��>�*[���$*�*�(!�P@!�$ . 03�(1 �(C p
B�J B�J d�Y /	I�I�I3� + ��# ,%� 
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B�J B�J d�Y /	I�I�I�� � ��# 
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B�J B�J d�Y /	I�I�I�� + ��# ,%� 
 $*� ,($*���%,%�����8,*7(� $:�(,"� &�W�&�$"�(,?OH� $*# &�)��%,*7-� & B �-����1 �(C 2
B�J B�J d�Y /	I�I3��� + K�# M�)����(7(�*��!�P@!�$*������$:��$ B /��(1 ��� 2
B�J B�J d�Y /	I�I3�-� + K�# M�)%,*7%��# # �(,:�(��!�# � ,*7%���*�>� P?� �%�(�*,%�����������*# ��)�!�$ B �3�(1 �-0 2
B�J B�J d�Y /	I�I3�-� � ��&(,%����[����(7%&%�(!�� ��!�W����*[��*� ��� ��$ B ����1 I�� 2
B�J B�J d�Y /	I�I3�*� d�M(7%��) 
 �-,%!������ �����8,*7(� $:�(,%��$ B ���(1 �	/ 2
B�J B�J d�Y /	I�I3�-C n%����!(,(��&�# P@& 
 $*���*L ������� � � �:��� ����$ B ��1 �=� 2
B�J B�J d�Y /	I�I3�-� . &�$8,(� 
 )��%,*7-� & B ��C�1 0�0 2
B�J B�J d�Y /	I�I(/	I B &��>$:&�� 
 � � B 0�1 ��C 2
B�J B�J d�Y /	I�I(/�� r $:M�� ��� �(��� ����� ��# ��$��	$:���*��# �*# ��)�!�$ B /	��1 /	C 2
B�J B�J d�Y /	I�I(/�/ de� ,($:��� M(,(���>��� �
����!(, B /	C�1 C�� 2
B�J B�J d�Y /	I�I(/	� <3�(7(# ��� �	$*� ,($*������&�# &(,(�*��!�P@!�$*���(��$:��$ B �-��1 �*� 2
B�J B�J d�Y /	I�I(/(� .�� �-,%& 
 ������&����*��!�P@!�$*)��%,*7-� & B ���-0�1 ��� 2
B�J B�J d�Y /	I�I(/	0 O � �>� �*�����>�*# ��)�!�$ B ��1 0 2
B�J B�J d�Y /	I�I(/�� f ��� ���>� 
 � � B ��1 C3� 2
B�J B�J d�Y /	I�I(/	C <=� ,*7%&�&�# )���� 
 ��!�$*� !(,(�:��� � ���>�:M���# M(7���� B �(/31 C�C 2
B�J B�J d�Y /	I�I��3� V # , �(
 <=� ,*7%&G����# # ��PX� ��� B �(0�1 � 2
B�J B�J d�Y /	I�I��(/ � ��# 
 �;� �
��� B ����1 0�� 2
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���� !B�J B�J d�Y /	I�I���0 k P?� � 
 ������[ B �-��1 ��/ 2
B�J B�J d�Y ��I�I�I3� Ec,%!������ ��� 
o. !�$*� !(,(�8, � ,-� � . D B ��1 � 2
B�J B�J d�Y ��I�I�I(/ �"��� ���>� + ������� 
 � � D �"��� ���>� 
o+ ������� � � . D B C�1 �-� 2
B�J B�J d�Y ��I�I�I�� k 7*,%��$*�%d�!�# !�� 
 � � . D B ����1 �(C 2
B�J B�Jc` Y �-I�I�I� �;� ,%��� . ���%��1 0	� p
B�J B�Jc` Y /	I�I�I/ d��(,*7%����� 
 ������[%,%��� B �=�(1 �-� 2
B�J B�Jc` Y /	I�I�I� V ��# �����@)�&�� &�$�W�M�# ��[�� B �-��1 0�0 2
B�J B�Jc` Y /	I�I�IC _T����&?�(,@Ec,%M��>��M�� 
 W�M�# ��[ B ���*��1 C(/ 2
B�J B�Jc` Y /	I�I3�C �;� ,%��� B ������1 �3� 2

��k ��k ��k ��I�I�I�I��0 . ��# &Zde� &8�4� ��& B ��1 ��C 2

��k ��k ��k ��I�I�I�I��� de� &�$:!�W%,($*�:��!(7%� B ����1 �:/ 2

��k ��k ��k ��I�I�I�I��� N �>�*�>� �������
� 
 �=W 18V ��& B 0�1 �3� 2

��k ��k ��k ��I�I�I�I��� OH� �>��& B ��1 �*� 2

��k ��k ��k ��I�I�I�I�0/ �;� &���&�� B �8��1 �3� 2

��k ��k ��k ��I�I�I�I	�� R%&���� ���
& B C�1 /(� 2

��k ��k ��k ��I�I�I3�-II �"!(7%�Zde� &���� 
3� $:!�L �
&ZR%!�$:& B �-��1 �3� 2

��k ��k ��k ��I�I�I3�-I� �"!(7%� ` # �%��W���$ 
�V ����� ��&(, B C�1 ��� 2

��k ��k ��k ��I�I�I3�:/0 YT&���!(�%��� �*& B 0�1 0�� 2

��k ��k ��k ��I�I�I3�8�� ` ��� �(� B ��1 �	� 2

��k ��k ��k ��I�I�I3�-00 _T&(7(��!�� B �8��1 0	� 2

��k ��k ��k ��I�I�I3�*�� _T&������%,($:!G)�!�# �
� 
�N � � �(��� �*& B � 2

��k ��k ��k ��I�I�I3�*�/ p���!��>���
& � � &�W�&H,H)��>� � !�$*� B ����1 ��� 2
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��k ��k ��k ��I�I�I3�*�� . # !(�%��� �*& B ��1 C�� 2

��k ��k ��k ��I�I�I3�*�� d�!�# )�& B C�1 � 2

��k ��k ��k ��I�I�I3�-CC V �
��!�W%,($:&G)�# &���!�� & B /(��1 ��� 2

��k ��k ��k ��I�I�I3�-�� V �
��!�W%,($:&F�
&�P@& B �*��1 I�0 2

��k ��k ��k ��I�I�I3�-�/ _T&�����# �
& B �:/31 /	� 2

��k ��k ��k ��I�I�I3�-�� _T&�����!��%,($:! 
 d�&�)���# ,($:� �"!��>� �*� B �-I�1 � 2

��k ��k ��k ��I�I�I3�-�� �c# &�W�� �%,($*�%_T&�W���� $ B ���(1 �3� 2

��k ��k ��k ��I�I�I(/	I� d�&������ �%� B �-��1 /	� 2

��k ��k ��k ��I�I�I(/	I0 O;&��>� �4� ��!G��� �(7(��! B �:/31 ��C 2

��k ��k ��k ��I�I�I(/��� R(� �*�����*&G)��>� f !�# �
�*&���&�� B /���1 /�� 2

��k ��k ��k ��I�I�I(/��� OH��� & B C(/31 ��� 2

��k ��k ��k ��I�I�I(/��� �;� &�� . � ��! 
ef � ������W�!�� B ��1 C 2

��k ��k ��k ��I�I�I(/�/I � � &�W�& B ��0�1 /	� 2

��k ��k ��k ��I�I�I(/�/� �"!��>� ��$:! B ����C�1 /	� 2

��k ��k ��k ��I�I�I(/�/� B ����&G# ��$*���
& B ��I�1 �-� 2

��k ��k ��k ��I�I�I(/�/� de�>$:& B �-��1 ��� 2

��k ��k ��k ��I�I�I(/	�� n%&�W�!��>��� $*� 
 �c���(�(��� $ B ����C�1 /�� 2

��k ��k ��k ��I�I�I(/	�/ YT!��>� &���� ,($*���>�>� $:!��>��� $ B �-�(/31 I(/ 2

��k ��k ��k ��I�I�I(/	�� n(��# � � ,($:� V # )�� B �%�=�(1 ��� 2

��k ��k ��k ��I�I�I(/	�� <=�>��!�W%,($*�:��!(7%� 
 YT&���!(, B �(/	0�1 ��0 2

��k ��k ��k ��I�I�I(/	�0 de�>� P;,($:!G���>� ��!�W��
� 
 O;����� �(� �
& B /	I3�(1 I	� 2

��k ��k ��k ��I�I�I(/	�� _T&���$*�*�>� ����� $*� 
ef !(�%��� B ��1 I�0 2
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��k ��k ��k ��I�I�I(/	0� d�!��*��W%,($:! B �-I�0���1 � 2

��k ��k ��k ��I�I�I(/	0� d�&�P?��� �($:! 
 ��&�W�� ��� ,($:� V # )�� B �8����1 �-� 2

��k ��k ��k ��I�I�I(/	0� �"!�� �
&������ 
 _T&���!���& B ���-0�1 I	� 2

��k ��k ��k ��I�I�I(/	0C � !���� &�W�& 
 n%!�W%,(� B /	��1 I(/ 2

��k ��k ��k ��I�I�I(/��I f !���!�� �
� B /	0�C�1 /	0 2

��k ��k ��k ��I�I�I(/��� R��4����# �
&��%,($:!G��&�� �
� B �:/	0�1 0�0 2

��k ��k ��k ��I�I�I(/��� ` �># � �*& B �	��1 �(� 2

��k ��k ��k ��I�I�I(/��� . !���!�� B 0	��1 ��� 2

��k ��k ��k ��I�I�I(/��� _T&(�(� �*& B /�/31 �:/ 2

��k ��k ��k ��I�I�I(/��C f !�$*# �4�%�($:&G��&�� �
& B C�1 ��/ 2

��k ��k ��k ��I�I�I(/	C� d�&�� &�W�&���$:� B /	��I�1 0�0 2

��k ��k ��k ��I�I�I�I�I� n%��# !�W�� �*& . ��C 2

��k ��k ��k ��I�I�I�I�I/ �c���(�(��� $ 
ef � W�$:& . ������1 I�0 2

��k ��k ��k ��I�I�I�I�I� �c# !�W����%,($:�?��!��>� �*� . ����1 ��� 2

��k ��k ��k ��I�I�I�I�I� � � &�W�� ��� ,($:&?��!�# � ��& . �-��1 03� 2

��k ��k ��k ��I�I�I�I�I0 f !���!�� �
� . �-�	��1 �3� 2

��k ��k ��k ��I�I�I�I�I� �"!��>� ��$:! . ��0���1 ��� 2

��k ��k ��k ��I�I�I�I3�I OH��� & . �8����1 �(/ 2

��k ��k ��k ��I�I�I�I3�� � � &�W�& . �-I�C�1 I�0 2

��k ��k ��k ��I�I�I�I3�/ de� &�$:!�W%,($*�:��!(7%� 
3� ���*� �
���>���8� ,($-!G)�!�# �
� . ����1 ��� 2

��k ��k ��k ��I�I�I�I3�� d�!��*��W%,($:! 
 d�!�# )�& . �	�(C�1 ��� 2

��k ��k ��k ��I�I�I�I3�� R��4����# �
&��%,($:!G��&�� �
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��k ��k ��k ��I�I�I�I3�� Ei���>$*��� �($:!F�
�(7%��� ! . ����1 �	� 2

��k ��k ��k ��I�I�I�I3�0 f # &���� �%,($:!G)�!�# �
� . �-I�1 �	/ 2

��k ��k ��k ��I�I�I�I3�� YT&���!(�%��� �*& 
 )�!�� ��� �
� . �-��1 �=� 2

��k ��k ��k ��I�I�I�I3�� n(��# � � ,($:� V # )�� 
 <=�>� ��# &�W . C�����1 � 2

��k ��k ��k ��I�I�I�I(/� <=�>��!�W%,($*�:��!(7%� 
 �4�%�(���*� !��?� � YT&���!(,�D <=�>��!�W%,($*�:��!(7%�G� �
YT&���!(, 
 �4�%�(���*� !��

. �:/�/31 �	/ 2

��k ��k ��k ��I�I�I�I(// d�!(7��
&��%,($:! 
e� !���� &�W�& 
 n%!�W%,(� . ���-��1 ��� 2

��k ��k ��k ��I�I�I�I(/� d�&�P?��� �($:! 
 ��&�W�� ��� ,($:� V # )��G� �;W%7(��!������Zd�&�� &�W�&���$:� . /	�(/31 C�� 2

��k ��k ��k ��I�I�I�I(/0 f !(,%&�W%,($:!G���>� ��!�W��
� . /	0�1 �(� 2
B _ B _ �-I�I�I�I�I3� f !�$*��)%,($*�*��&(7%��� . ������1 �3� 2
B _ B _ �-I�I�I�I�I(/ ��&�W�&G$:!�� B �>�%�%��� �*�G{ ,;!�$:!�# ��� Pb�(# �4�����*&�� &�P@& | . �*��1 ��C 2
B _ B _ �-I�I�I�I�I�� <=��� !�)�!�# �
� . /�/���1 ��� 2
B _ B _ �-I�I�I�I�I�� � !����
& f !(,%&�W�� ��& . �:/	��0�1 / 2
B _ B _ �-I�I�I�I�I�� n%��# &(,H)�!�# �
�H,H�>� �����
&���� P@&G�*)�!�)�# &�W���� Pg)�&(�(���
&���� P@&G�%7

��&�W��
. �=�*��1 ��� 2

B _ B _ �-I�I�I�I�I�0 �c)�&��:W�&��%,($*�*��&(7%��� . �	/	��1 I(/ 2
B _ B _ �-I�I�I�I3��� _i� �����
&����-�;�>�������
&�$X�%YT&(�(� ��$*�*�>� �	���
&�$F,H$:!�P?)�# ��$8,%!�P

# �%�(���
&�$:!�W�� �;�(��P@&
. /	I���1 ��C 2

B _ B _ �-I�I�I�I3�-� � � &�W%,($:�?&�$*��P?��# &���� �
� . �-����1 0(/ 2
B _ B _ �-I�I�I�I3�8� �"!��>���4��� !�$ � � &�W��G{ !�� � !����
� � �	��� &�W��?��!H<3��� �(7(� ��!��

)�!�# �
& |
. ����I�1 C�� 2

B _ B _ �-I�I�I�I3�-� �c� �������4��� !�$ � � &�W��G{ !��H<3��� �(7(� �(!��G)�!�# �
&?��! � !����
���
OH� ��!�# �
�*& |

. �*���(1 ��C 2
B _ B _ �-I�I�I�I3�-0 f !�������&�W�# �
�G�:��!����
� f !���� &�W�# �
� . C3�-0�1 �(� 2
B _ B _ �-I�I�I�I(/�� R(� ��$:&G$*� �($:&G)�!�# �
& . �(I�0�1 �-0 2
B _ B _ �-I�I�I�I���I f &�)���$ . ��0(/31 ��C 2
B _ B _ /	I�I�I���0�� OH��� & B �8����1 � 2
B _ B _ /	I�I�I���0�� f # � � W�� �*& B /��(1 ��� 2
B _ B _ /	I�I�I���0�0 . �������
& B �	/31 /	� 2
B _ B _ /	I�I�I��	��/ � ����&�W 
�N ��$:!�W�&�� B 0�I�1 ��� 2
B _ B _ /	I�I�I���C(/ f !�� !�$�pe����# B ��1 ��� 2
B _ B _ /	I�I�I���C�C �c# &����
� B 0�1 �(0 2
B _ B _ /	I�I�I������ d�!�)�&���$*�*�>� � B /�/	��1 0�� 2
B _ B _ /	I�I�I�����C _i� �����
&���� f !�������&�W�# �
� B C�1 /�� 2
B _ B _ /	I�I�I���I3� J �%¡s� f # � � W�� �*�G� . �������
� B �-��1 ��� 2
B _ B _ /	I�I�I���I�� de�>� �(��� �*& B ��1 I�0 2
B _ B _ /	I�I�I��=�8� k 7-W�!��>� �(��!G)�!����>��� �
� ` ��� � B ��1 I�� 2
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���� !B _ B _ /	I�I�I��=�-� ` ��� &��%,($:!G)�!�# �
� B C���1 ��� 2
B _ B _ /	I�I�I��=�-0 R%!���� ,($:!G)�!�# �
� B ��I3�(1 �	� 2
B _ B _ /	I�I�I��	/	I �c����� ,($:!G)�!�# �
� B /	I���1 �(/ 2
B _ B _ /	I�I�I��	/(� N # &�$:&���&�� 
 _T&���� ���
� B �3�(1 ��� 2
B _ B _ /	I�I�I��	/	0 � W�!��>� ��& B /	I�1 ��� 2
B _ B _ /	I�I�I��	/�� �"&8�4��& B ��1 0�� 2
B _ B _ /	I�I�I����3� ��&�W�& 
3� �>� � &�� B �*��1 �-C 2
B _ B _ /	I�I�I������ � !�# � ��& . � �
��# � B ��1 �-0 2
B _ B _ /	I�I�I����(/ pe�>� �%,($:&?��!�� & B ����0�1 ��� 2
B _ B _ /	I�I�I���0�� ��!�# � ��& J ��� B ��0�1 ��C 2
B _ B _ /	I�I�I���0�� ¢ �*�>� �*& B ��0�1 ��� 2
B _ B _ /	I�I�I���0�� N ��$:& B ��1 /	� 2
B _ B _ /	I�I�I���C�I f &�)���$ B ����I�1 / 2
B _ B _ /	I�I�I���C�� O;����W�������� �*& B /�/	0�1 I3� 2
B _ B _ /	I�I�I����(/ ` ����# � �%,($:! 
 )�# &(�%�*&��%,($:!G)�!����>�����
� B ������1 03� 2
B _ B _ /	I�I�I������ OH� �(�(��� �*& 
 <3!������
��� �*& B �-��1 / 2
B _ B _ /	I�I�I������ d�!�� &���& B /	��1 �-� 2
B _ B _ /	I�I�I�0�I�� � !�# � ��& � � ���>��# �
� B ��1 C3� 2
B _ B _ /	I�I�I�03�-� �=� &��>��� !�$ � � &�W��mk B /	0�1 I	� 2
B _ B _ /	I�I�I�03�8� �=� &��>��� !�$ � � &�W��mk k B /(��1 � 2
B _ B _ /	I�I�I�0(/	I O;&�# &G� N ��# � $:& J �>� ���
& B /��(1 ��� 2
B _ B _ /	I�I�I�0��3� ` ��� & B ��1 I(/ 2
B _ B _ /	I�I�I�0��(/ de�>��&�W%,($:!G)�!�# �
� B ���8��1 � 2
B _ B _ /	I�I�I�0��	/ de��)�& B 0(/31 C(/ 2
B _ B _ /	I�I�I�C	�(� R%&�)�&���$:!G)�!�# �
� B /�/31 /�/ 2
B _ B _ /	I�I3�����-0 ��&�W�& B ���-��1 ��� 2
B _ B _ /	I�I3�����-C f &��>$F�(��P@&Hn%&���$:!�W�&�� B 0�1 ��C 2
B _ B _ ��I�I�I�I�I�0 �c)�&��:W�&��%,($*�*��&(7%��� B �	/	��1 I(/ 2
B _ B _ ��I�I�I�I3�-� � � � �G)�!����>��� �
� � � &�W�� B �-�(/	��1 � 2
B _ B _ ��I�I�I�I(/	I YT&���� !���&�# ���*)�&��>$ f # � � W�� ��$:&F�
�(7%��� &G{ , N �>��!�W�� �%,($*� P

)�!�# �
��P |
B /	0�0�1 ��� 2

.�V .�V�. &�� ��&��*& p�&(,-�>� �*����!G)�!����>��� �
� .�V _ �=V E V . ���
_T� _T� �:/�� + �>�%,($:&?��!�� & ` /	����1 ��� 2
_T� _T� �3�8� � �
��� ��&�) ` 0���0�1 I�C 2
_T� _T� ��C�� �"!��>���
� f !�������&�W�# �
� ` �-��0�1 ��C 2
_T� _T� ��I ` �����(,($:&G��&�� & ` ��C�1 / 2
_T� _T� ����� p�&(,%&�W�� �*& ` 0�1 ��� 2
_T� _T� 0�I(/ d�&�� &��8�
!�� �8�
��W�! ` /	��1 ��� 2
_T� _T� 0�I�� <=� $�W�&�� & ` ��1 I�C 2
_T� _T� 0�I�C d�!�W�� # � ,($:! 
of ���>� !�W�&�� &���� �%,($*�*�>� � ` ��C�1 �=� 2
_T� _T� 03�-� �c# &���!Zd�!�)�!�W�! ` ��1 �(0 2
_T� _T� 0�� R(����&(,($:!F�
�(7%��� ! ` C�1 ��� 2
_T� _T� 0�0�� n%�����>� ��$:& ` ���(1 ��� 2
_T� _T� 0�0�0 N # &(,(� ��& ` �:/	C�1 �-� 2
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���� !_T� _T� 0�� �=� &��>� . �����8� 
 Ei&�� ,($:&G��&�� & ` �-0�1 �(0 2
_T� _T� �������	� R%&�������!�W�!?!�$*��! ` �	��1 ��� 2
_T� _T� ��������� f �(,-� ��� ` ����1 ��� 2
_ ` _ ` �TE"k I�I�I(/ V )��%,%����� B �(03�(1 � 2
_ ` _ ` �TE"k I�I�I�� . &���&�� B �(/31 �	� 2
_ ` _ ` �TE"k I�I�I�� . &�# � & V # ��& 
�V P@&�� & 
 n(� �># &�� 
 R�&�����#:��&�� &�� B 0���1 I�� 2
_ ` _ ` �TE"k I�I�I�0 . &�# � &ZOH� �*&?& . � &�� # ��� B /	I���1 0 2
_ ` _ ` �TE"k I�I�I	� . &(7(� ����#-EF� ������# ���:���Hn%!(, B /	0�1 C�0 2
_ ` _ ` �TE"k I�I�I�C . ��� L>� & B �*��1 ��C 2
_ ` _ ` �TE"k I�I3�:/ . � &��>��#%O;&���� � B �-I���1 I�� 2
_ ` _ ` �TE"k I�I3�-� . ���*����� B ��C	��1 ��� 2
_ ` _ ` �TE"k I�I3�-� . ��� # & 
�N &��*�>��� &��>� � & B ����1 � 2
_ ` _ ` �TE"k I�I3�-� Ei&�# � P@&���� 
 �;��� ����� � B �-��0�0�1 0 2
_ ` _ ` �TE"k I�I(/	I Ei&�P?)�� & Ei&�� ��� ��# ��� B /(�	/31 /(� 2
_ ` _ ` �TE"k I�I(/�� Ei&�P?)�� &mk ���>��# ��� B /��*��1 C�� 2
_ ` _ ` �TE"k I�I(/�/ Ei&���&�� &�# ��# � � ����&��>� � B /	0�I�1 0�� 2
_ ` _ ` �TE"k I�I(/(� Ei��&���# &�� B ����1 ��� 2
_ ` _ ` �TE"k I�I(/	� Ei��L & B ����1 �-� 2
_ ` _ ` �TE"k I�I(/�� EF����� # � . � �*&(7(��# ��� 
eB &(,(P@&(, B �(0�1 ��� 2
_ ` _ ` �TE"k I�I(/	C EF����� # � Ei���>����� B ��1 ��� 2
_ ` _ ` �TE"k I�I(/	� EF����� # � �;# !�����# ��� D�EF� ����# ���8,(�%O;&�7(� � B ��1 �:/ 2
_ ` _ ` �TE"k I�I���I EF����� # �ZR%&�)��%,(��# ��� B �8��1 C	� 2
_ ` _ ` �TE"k I�I��3� EF����� # �ZYT��� ��� 
e. ���%,(��� � & B �	��/31 C�� 2
_ ` _ ` �TE"k I�I���0 EF����� # � N &�� ����� ,(��# ��� B C�1 � 2
_ ` _ ` �TE"k I�I��	� EF� !�P@&�� 
e. &�# W�&��*[�!(, B 0�I�1 /	� 2
_ ` _ ` �TE"k I�I���C EF� ���*&(, B /��-��1 � 2
_ ` _ ` �TE"k I�I���� EF� ��)���� �*����� 
e� �(,%& B ��I�C�1 ��� 2
_ ` _ ` �TE"k I�I���I Ei!�&(,-� &ZR(����� � B C�1 � 2
_ ` _ ` �TE"k I�I��	/ Ei!����>� 
 O;!�P@& B /(�	/31 ��� 2
_ ` _ ` �TE"k I�I���� Ei!�P@&���& B /	����1 /	0 2
_ ` _ ` �TE"k I�I���� Ei!�� &���� & 
 <=���>��� O;&������ ��# � B �(I�1 /(� 2
_ ` _ ` �TE"k I�I���� Ei!��>� ��!��>��#8n(� ��# ��� B ���-��1 ��� 2
_ ` _ ` �TE"k I�I���0 Ei!(7(� & B �-0	��1 / 2
_ ` _ ` �TE"k I�I���� EF� ��&(,-� &ZYT��P?� � ��� B ����1 � 2
_ ` _ ` �TE"k I�I���C EF�>� ,(��# V # � B C�1 /	0 2
_ ` _ ` �TE"k I�I���� EF�>� ,(��#%YT�����>� B �-C�1 ��� 2
_ ` _ ` �TE"k I�I���I EF�>� ,(��#%_T��)������?&�P@!��*� �?��� ` � &	����& B /	I�1 I�0 2
_ ` _ ` �TE"k I�I��3� EF�%,(P@& B ����0�1 ��0 2
_ ` _ ` �TE"k I�I���0 � ��&�# ��#-EF� !��*&(, 
e� ��&�# ��# N � � ��# ��# �	� B ��1 � 2
_ ` _ ` �TE"k I�I���C � ��&�# ��#*# ��� � ��P?���(7%��� B ��1 � 2
_ ` _ ` �TE"k I�I�03� � ��L>� # ����#-EF�>� ,(��# ���%YT�����>� B /	��1 /�� 2
_ ` _ ` �TE"k I�I�0(/ � ��L>� # ����#-EF�>� ,(��# ���%_T��)������ 
ef &������ ��& EF� &�� ��# ��� B ��C�C�1 �-� 2
_ ` _ ` �TE"k I�I�0�� � ��L>� # ����#8n(� ��# ��� B �����(1 ��0 2
_ ` _ ` �TE"k I�I�0�� � ��L>� # ����#%OH��� �(,(��# ��� B �(/	I�1 I�� 2
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���� !_ ` _ ` �TE"k I�I�0�� � ��# � & � ����&��>� � B ����I���1 � 2
_ ` _ ` �TE"k I�I�0�0 � ��# � & � ����&��>� � 
 7%!���&GP@&��>� ��& B �:/��*� 2
_ ` _ ` �TE"k I�I�0�� � !�P@!���# ��� 
�N &�# ��& Ei���>����� B 0(/	I�1 �8� 2
_ ` _ ` �TE"k I�I	�(I � � !��*��& B /	��0�1 �=� 2
_ ` _ ` �TE"k I�I	��� � ��P?��� &�W������ 
�N &�# ��& J �># ��� & 
 R�&�����# N ������� !�& B �-C	��1 �8� 2
_ ` _ ` �TE"k I�I	�%� + &������>��#-EF# ���4��# ��� 
�N &�# ��&ZO;!��>� � B �-0�1 ��� 2
_ ` _ ` �TE"k I�I	�(� + &���&�� ��# �?���G)�� � ��&�# ��#-Ei!��>��&�� 
 ��&������ B ��1 �-� 2
_ ` _ ` �TE"k I�I�C�� + ���>� �*� 
ef # &�� B �-��1 ��� 2
_ ` _ ` �TE"k I�I�C�� + �>��P@!�&(,%& B �-�	���(1 / 2
_ ` _ ` �TE"k I�I�C�0 �"&�� ��& 
 R(����� ��& B C�1 ��0 2
_ ` _ ` �TE"k I�I�C	� �;� &���� ,-� ��&ZOH�����*��# ��# ��� 
 EF� ��# !�W	� ��& B ��I�I�1 I�� 2
_ ` _ ` �TE"k I�I�C�C �;��� & N ������� 
 ��&�� �*& 
 �c# !���!(7(� & B ��C�1 �-� 2
_ ` _ ` �TE"k I�I�C�� �;�*� &�� 
 EF� ��&(,-� & Ei!��*!(,(��# ��� B 0�1 ��� 2
_ ` _ ` �TE"k I�I���I B &�� ����� � &ZO;&���&�� &(, B �-����1 ��� 2
_ ` _ ` �TE"k I�I��3� B ��� ����# � &�� B �:/	C�1 ��0 2
_ ` _ ` �TE"k I�I��(/ k ����� , B �-��0�1 I(/ 2
_ ` _ ` �TE"k I�I���� R%&�����#:�=�>� ����� # !�� 
 �c� � 
ef ��� ��� 
�N &�# ��&ZR%��� B �*��1 C�� 2
_ ` _ ` �TE"k I3�-I3� R%&��>� !�� B ��I�1 �-0 2
_ ` _ ` �TE"k I3�-I(/ R%��&�!�� & B �8� 2
_ ` _ ` �TE"k I3�-I�� R(�����*& . �%7%&���# ��� B ����1 �3� 2
_ ` _ ` �TE"k I3�-I�� R(�����*&mk �*L ���>� !�&�� &?& EF�>� ,(��# ���%_T��)������ B C�1 ��� 2
_ ` _ ` �TE"k I3�-I�� R(�����*&Hn%!�&(,%&?& f �>�*�>��# ��� B ��0�1 /�� 2
_ ` _ ` �TE"k I3�-I�0 R(�����*&ZOH� �4# !���� �?& V � ���(,(��# ��� B ��0�1 ��� 2
_ ` _ ` �TE"k I3�-I�C R(�����*&ZOH��� �(,(��# ����k �*L ���>� !�� B �*�%��1 /	C 2
_ ` _ ` �TE"k I3�-I�� R(�����*&H<=� P?� ,(��# ��� B �	��1 0�C 2
_ ` _ ` �TE"k I3����� O;�(,-� ���*&���� ,(��#:���G# &Z_T����� B /��(1 �:/ 2
_ ` _ ` �TE"k I3���-� OH# &(,-�>� ��&?��&�� ����� ���(7 B /	��1 �-� 2
_ ` _ ` �TE"k I3���-0 O;!�# ��&(,(���>� # � Ei&�)�&�� &������ B C�1 �-0 2
_ ` _ ` �TE"k I3���-� OH���*� ��# �ZO;&�� � B �-0�1 ��� 2
_ ` _ ` �TE"k I3�:/�/ OH���*�>� � + &���&�� &(, B �-��C�� 2
_ ` _ ` �TE"k I3�:/	� OH���*�>� �%O;&���� ����# ��� B �-C���1 ��0 2
_ ` _ ` �TE"k I3�:/(� OH���*�>� �%O;&�� &�P?��� �(,(��# ��� B �-I�����1 � 2
_ ` _ ` �TE"k I3�:/	� OH���*�>� �%_T!�������� B ���(��1 �(� 2
_ ` _ ` �TE"k I3�:/	0 OH���*�>� �8<3&�� ��� B ��C�C�1 � 2
_ ` _ ` �TE"k I3�:/	C YT!�� ����#-�"!�� �4��# ���:��� � ,-� B ���3�(1 �8� 2
_ ` _ ` �TE"k I3�:/	� YT!�� ����#-�"!�� �4��# ���:��� N �(,-� B C	�(��1 /�/ 2
_ ` _ ` �TE"k I3�-��I ` � �>�%7 
�` �
����# & B �-�(/31 ��/ 2
_ ` _ ` �TE"k I3�-�3� ` # � ����� � & 
 O;!(,-�>� ,-� ��& 
 EF��� ��� � B ���-��1 � 2
_ ` _ ` �TE"k I3�-�(/ ` # �>��#%OH� �4# !���� � 
 EF� ��� � 
eB &�� �>� ��&��(� � B /	I�1 ��� 2
_ ` _ ` �TE"k I3�-��� f &������ ��& . &��>��!�W�& 
 _T��)�������& B �:/(��1 /	0 2
_ ` _ ` �TE"k I3�-�	� f &������ ��& . !���&��>� � B 0���1 /	� 2
_ ` _ ` �TE"k I3�8��� f &������ ��& � ,%������� !�� 
 R%&�����# . ���	��&�� B �(/31 ��C 2
_ ` _ ` �TE"k I3�-��� f &������ ��& �;# !�������� B �-I�1 �3� 2
_ ` _ ` �TE"k I3�-��� f &������ ��& �"!�� !���� ,-� � B C�1 I	� 2
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���� !_ ` _ ` �TE"k I3�-�	� f &������ ��& B &���� ����� 
 Ei!��>��# N &�� � B ��0�1 �(/ 2
_ ` _ ` �TE"k I3�-0(/ f &������ ��&ZO;���>� ,%!�� 
 Ei!��>��#�p�&��>��&�����# ��� B ��1 �(� 2
_ ` _ ` �TE"k I3�-0�0 f &������ ��&Z_T�(,%�*& B !�� &�� &���� B �-0�1 �(/ 2
_ ` _ ` �TE"k I3�-0�C f &������ ��&?��&��>��# ��� B �(I�1 I�0 2
_ ` _ ` �TE"k I3�*��/ f &������ ��&H,(� N &�# ��& Ei&���&�� &���& + ���>� � 
 k !�� �>P@&�� B �8����1 �(� 2
_ ` _ ` �TE"k I3�-C�C f &�� &���� B /	����1 I	� 2
_ ` _ ` �TE"k I3�-��� f � &��>� & EF� &�� ��# ��� B �-0�I�1 ��/ 2
_ ` _ ` �TE"k I3�-��� f � &��>� &ZO;&�� � B �	/31 C�� 2
_ ` _ ` �TE"k I3�-��C f # &�� !���#%O;��������� �*�>� B ����C�1 �(/ 2
_ ` _ ` �TE"k I(/	I�I f # &�� !���# N &(,%�*&�� B ��C�1 �-� 2
_ ` _ ` �TE"k I(/	I3� f !���� ,(��#%YT!�� � � !���� !�����&�� B C	��/31 /	� 2
_ ` _ ` �TE"k I(/	I�0 f !�� �>� # �?��� + � ��� B �:/(�	/31 0 2
_ ` _ ` �TE"k I(/	I	� f !(,-� &�W�&��>��# B �:/31 C 2
_ ` _ ` �TE"k I(/	I�C f �*�>��& 
�N � &����*��& B ��C3�(1 � 2
_ ` _ ` �TE"k I(/��:/ _T&�� &�� 
 �;� ��P@&�# &�� B /(��1 ��C 2
_ ` _ ` �TE"k I(/��-� _T&���# f �>�*� B �:/	��1 I�0 2
_ ` _ ` �TE"k I(/��8� _T&���#8<=��� B /	I���1 ��� 2
_ ` _ ` �TE"k I(/��*� _T��� �(7%&�� B ���3�(1 ��C 2
_ ` _ ` �TE"k I(/��-C _T!�W�� ��&mk ����� B C�1 �%� 2
_ ` _ ` �TE"k I(/��-� _i�%,%�*&ZO;!��*� &���& B �:/���1 / 2
_ ` _ ` �TE"k I(/�/	I ��&���������� B 0�1 ��C 2
_ ` _ ` �TE"k I(/�/�/ ��&�� &��>���>� # �Hn(� �4� &mk �*L ���>� !�&�� & 
ef �>�%� B �-I���1 �(0 2
_ ` _ ` �TE"k I(/�/(� ����� !�W�� ,-� ��& B ����1 �%� 2
_ ` _ ` �TE"k I(/�/	� ����&��*& 
�` )*� &(,%&���� B /��(1 ��0 2
_ ` _ ` �TE"k I(/�/	0 ����P@����� � 
 EF����� # � Ei&�� &(,(��# ��� B �	����1 /	� 2
_ ` _ ` �TE"k I(/�/�� �c� ����� ,%!�&�� & 
 <3&��>��&�W�&ZO;&�� � B C�����1 �%� 2
_ ` _ ` �TE"k I(/�/	C �c� �����>� # � � & B C�1 C�� 2
_ ` _ ` �TE"k I(/�/	� �c� �>� � B �	��1 ��� 2
_ ` _ ` �TE"k I(/	��I �c# &���� � B �-��1 �(/ 2
_ ` _ ` �TE"k I(/	��� ��!�P@�(,(��#%_T���*� B C���1 0(/ 2
_ ` _ ` �TE"k I(/	��0 �=�>� ��� 
eB &�� ��� B /	����1 �=� 2
_ ` _ ` �TE"k I(/	��� <3&��>��!�W�� O;&�� � 
 R%&�� !��>� � & B �-��1 I�� 2
_ ` _ ` �TE"k I(/(��I <3&(,%&�� B �-��1 �	� 2
_ ` _ ` �TE"k I(/(��� <=� ��!�W���#%O;&�� � f !�� &���&?�=� &�P?)���� B 0�1 ��� 2
_ ` _ ` �TE"k I(/	��I <=� ���*�>��# f &������ ����� # !�� B ����1 �-C 2
_ ` _ ` �TE"k I(/	�3� <=� ,%&?�c��)����>� !�&�� & B 0���1 �(/ 2
_ ` _ ` �TE"k I(/	�(/ <3!�)�# � � & 
 ���*&�������#%_T!��>����� . !�� ,���� B ����1 ��0 2
_ ` _ ` �TE"k I(/	��� <=� &(,%�*&�� B ��I3�(1 I(/ 2
_ ` _ ` �TE"k I(/	0�I N &�# ��& Ei��)���# !�� B ��1 03� 2
_ ` _ ` �TE"k I(/	0(/ N &�# ��&mk &������ B /	C�1 �=� 2
_ ` _ ` �TE"k I(/	0�� N &�# ��&mk ���>� � B 03�(1 ��� 2
_ ` _ ` �TE"k I(/	0�� N &�# ��&mk 7%���8,(� � ��&�# ��#:��!�# !�W�&�� B ���(0�1 �(� 2
_ ` _ ` �TE"k I(/	0�0 N &�# ��& ` # � ���>��# ��� B �-��1 � 2
_ ` _ ` �TE"k I(/	0	� N &�# ��&Z_T!(,(� � B C�1 / 2
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���� !_ ` _ ` �TE"k I(/	0�C N &�# ��& N &�# ,%&�����# ��� B ��0�1 I(/ 2
_ ` _ ` �TE"k I(/	0�� N &�P@& N ������� 
�/ O;&�� B �(/31 ��/ 2
_ ` _ ` �TE"k I(/��(I N &���&�� !��>� 
 YT��&�PX� B ��I�C�1 �=� 2
_ ` _ ` � f�ViI�I�I� V # � P@&�� 
�V ��&�P@��# � ,(� . �-����1 0	� 2

_ ` _ ` � f�ViI�I�I/ V # # &�� . &�� � 
 Ei&�)�� ��&�W�& . ���-0�1 ��� 2

_ ` _ ` � f�ViI�I�I� V W��>� � 
 ���*!�� ��� 
e+ &���&�� &(, . /���1 C�C 2

_ ` _ ` � f�ViI�I�I� . &�# � & V # ��& 
�V P@&�� & 
 n(� �># &�� . ����1 I�� 2

_ ` _ ` � f�ViI�I�I� . &�# � &ZOH� �*&?& . � &�� # ��� . /	I���1 0 2

_ ` _ ` � f�ViI�I�I0 . &�# � &H<3&�� &��>� . ��1 /�� 2

_ ` _ ` � f�ViI�I�I� . &�# � & N ������� !�&(,%& . /��(1 I�� 2

_ ` _ ` � f�ViI�I�IC . &�����&(,%& 
 Ei&���&�� &���& + ��� ��� . �3�(1 I�0 2

_ ` _ ` � f�ViI�I�I� . �(,-� ��)�� 
 O;&���P?����� & . ��0�1 0(/ 2

_ ` _ ` � f�ViI�I3�I . � ,-�>� ��� . �-��1 �-� 2

_ ` _ ` � f�ViI�I3�� . # &������ � & . ���(/31 C�0 2

_ ` _ ` � f�ViI�I3�/ . � &��>��# . !�� �*��& . �-��I�1 ��0 2

_ ` _ ` � f�ViI�I3�� Ei&�# &�L &�� 
 EF� ��)���� �*����� 
e� ����&�� � . /	��I�1 /(� 2

_ ` _ ` � f�ViI�I3�� Ei&�P?)�� & Ei���>P@��� ��# ��� . �-����1 �(0 2

_ ` _ ` � f�ViI�I3�� Ei&�P?)�� & EF�>� ,(��# ��� V # �;,(�-EF�>� ,(��# �	�%YT�����>� . �(/��(1 ��0 2

_ ` _ ` � f�ViI�I3�0 Ei&�P?)�� &ZYi� �>��# ��� 
�N &�# ��&mk ���>��# ��� . ��C�0�1 C(/ 2

_ ` _ ` � f�ViI�I3�� Ei&���&�� &�# ��# �?���G# & B &�� ,%!�W�& . �%��1 I�0 2

_ ` _ ` � f�ViI�I3�C EF����� # � . � �*&(7(��# ��� 
eB &(,(P@&(, . �(��1 0 2

_ ` _ ` � f�ViI�I3�� EF����� # � � !���� !������ . �-I���1 /	� 2

_ ` _ ` � f�ViI�I(/I EF����� # �ZYT��� ��� 
e. ���%,(��� � & . �	���(1 C�� 2
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_ ` _ ` � f�ViI�I(/� EF� !��*&����(,-�>� 
e� ����&�� � . ��1 I�� 2

_ ` _ ` � f�ViI�I(// Ei!�P@&���& . /(����1 ��0 2

_ ` _ ` � f�ViI�I(/� Ei!��*L># �����*� &Hn(� � 
e� ����&�� � . /��-��1 ��� 2

_ ` _ ` � f�ViI�I(/� Ei!��*L># �����*� & ` # � 
e� ����&�� � . /��:/31 C�� 2

_ ` _ ` � f�ViI�I(/� Ei!(7(� & 
e. ��� # & 
�N &��*�>��� &��>� � & . /��*��1 0�� 2

_ ` _ ` � f�ViI�I(/0 EF��� ,(��# � ����&��>� � 
e. &(7(� &(, 
ef !�� �4� # �?��� + � ��� . C�0�1 /	C 2

_ ` _ ` � f�ViI�I(/� � ��&�# ���>� # � B !�P@!�� !�&�����# !�� . ��0�C�1 C3� 2

_ ` _ ` � f�ViI�I(/C � ��&�# ���>� # �H<3&��>��&�W���# !��	,(� N &�# ��&mYi� � &8�4��# ��� . C��(/31 �*� 2

_ ` _ ` � f�ViI�I(/� � ��L>� # ����#%OH��� �(,(��# ����k �*L ���>� !�� 
e� �	&�# ���>� # �ZR(� )�!�W���� . ����0�1 0 2

_ ` _ ` � f�ViI�I��I � ��L>� # ����#%OH��� �(,(��# ���:�c��)����>� !�� . ����1 � 2

_ ` _ ` � f�ViI�I��� � ��# � & � ����&��>� �8,(�-Ei!�P?)�# � z ��#%_T&�7(� P 
 �c� ��!�� � . �3�:/	��1 C 2

_ ` _ ` � f�ViI�I��/ � ����� 7X<3��)�� . �-C�1 �3� 2

_ ` _ ` � f�ViI�I��� � ��)�� �(,(� ������&H,(�%OH���*�>� �-�;� ��� �����	# ��� . ��C3�(1 �(0 2

_ ` _ ` � f�ViI�I��� � ��)�� �(,(� ������&H,(�%OH���*�>� �-EF� ������# �	� . �*���(1 C�� 2

_ ` _ ` � f�ViI�I��� � !�P@!���# ��� 
�N &�# ��& Ei���>����� . 03���(1 �3� 2

_ ` _ ` � f�ViI�I��0 � ��P?��� &�W������ . /	I�1 ��� 2

_ ` _ ` � f�ViI�I��� � ��P?��� &�W�� � & 
 _T!��>��&�W 
 O;&������ &GEi!���# ��� . ����1 ��0 2

_ ` _ ` � f�ViI�I��C � ����&�� � 
�` # � ����� � & . ����1 �3� 2

_ ` _ ` � f�ViI�I��� � ����&�� � 
�` ,-�>� !�&�W�� . �-0(/31 /	� 2

_ ` _ ` � f�ViI�I��I � ����&�� ��& N ������� 
e. � &��>��#%O;&���� � . �-C	��1 ��� 2

_ ` _ ` � f�ViI�I��/ � # �(,-� ����# �Hn(� �4� ���8,(�%OH� # ���>� ����# ��� . �-����1 /	� 2

_ ` _ ` � f�ViI�I��� + �>��P@!�&(,%& . �-�3���(1 C 2
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_ ` _ ` � f�ViI�I��� �;� &���� ,-� ��& 
 Ei&�# ��&��>�%,%&���� 
e� �>� ��� . 0�0�1 �	/ 2

_ ` _ ` � f�ViI�I��� �;� &���� ,-� ��&ZOH�����*��# ��# ��� 
 EF� !���# !(W�� ��& . ��C3�(1 �-0 2

_ ` _ ` � f�ViI�I��0 �;�>��� & 
 �"&��># &ZO;&�� � . /���1 ��0 2

_ ` _ ` � f�ViI�I��� B ��������!�&�� &H<=� P?� ,%&���& . �-��1 ��0 2

_ ` _ ` � f�ViI�I��C k &����*& 
ef # !�)�� 
 ��&�� &�� . �-��1 C(/ 2

_ ` _ ` � f�ViI�I��� k &(7(���>� # �?���G)��@W�&�# ��&mk ��&����(,%��� 
e. &(,%����# ��� 
ef !����>� ��&�� . /	��1 �:/ 2

_ ` _ ` � f�ViI�I��I k &(7(���>� # �ZOH� ���(,(�@��� Ei&�P?)�� � 
 <�&���� ����� . �:/31 I�C 2

_ ` _ ` � f�ViI�I��� k �(7%���>��#-Ei&�# &�� &(,(� . ��I�1 /	� 2

_ ` _ ` � f�ViI�I��� R%&�����# . ������&�� . �-��1 �3� 2

_ ` _ ` � f�ViI�I��� R%&�����# � ����&�� ����� . �-I�1 I�� 2

_ ` _ ` � f�ViI�I��� R%&�����#-�"&�# &��>��� . ��1 I	� 2

_ ` _ ` � f�ViI�I��0 R%&�����# ` # �>� ��& . ����1 �	/ 2

_ ` _ ` � f�ViI�I��� R%&�����#:�c� �*� ����� !�# . /	I�1 /	� 2

_ ` _ ` � f�ViI�I��C R%&�����#:�=� &����*& Ei!(,-� �(,-�>� . /	I�1 �3� 2

_ ` _ ` � f�ViI�I��� R%&�����#:�=�>� &������ ��& . �-I�1 0�� 2

_ ` _ ` � f�ViI�I�0I R%&������>� # �H<3&(,%&���# 
 Ei!��>��� . /���1 I3� 2

_ ` _ ` � f�ViI�I�0� R%&�����#8<3������� � ����� !�# . ��I�1 ��� 2

_ ` _ ` � f�ViI�I�0/ R%&������>� # �?���?&�����P?��# &�� �?���G)�� V � ���(, . /��(1 C 2

_ ` _ ` � f�ViI�I�0� R%&������>� # �?���?&�����P?��# &�� � . �����%,�� 
e. &��*&�� 
e. ��� �(,-�>� . ����1 �(� 2

_ ` _ ` � f�ViI�I�0� R%&������>� # � + &�# �>� �*����� . 0�1 ��� 2

_ ` _ ` � f�ViI�I�0� R%&������>� # � + ������&�� & 
�V P@&�� & . ��1 I�� 2

_ ` _ ` � f�ViI�I�0� R(�����*& . &�� �*&���# ��� . /	0�1 0�0 2
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_ ` _ ` � f�ViI�I�0C R(�����*&mk �*L ���>� !�� &?&H<=���>��# ��� . /	I3�(1 /	0 2

_ ` _ ` � f�ViI�I�0� R(�����*&ZOH��� �(,(��# ���*� �*L ���>� !�� . �*�%��1 /	C 2

_ ` _ ` � f�ViI�I	�I R(�����*& f �>�*�>��# ��� 
�N # &����(,-�>� 
e+ �>�	P?�%,(� � & . �(0�1 �	� 2

_ ` _ ` � f�ViI�I	�� R(�����*&?�c� � ���>��# ����k �*L ���>� !�� . ��C���1 ��0 2

_ ` _ ` � f�ViI�I	�/ R(�����*&?�c� � ���>��# ���%OH� �4# !���� � . �-I���1 ��� 2

_ ` _ ` � f�ViI�I	�� O;&���� � 
 Yi� ����# � � ��# . 0	�(��1 03� 2

_ ` _ ` � f�ViI�I	�� O;&���# &�W�� � . ����1 0(/ 2

_ ` _ ` � f�ViI�I	�� O;&������ & ` ��!����(,-�>� . �:/���1 ��� 2

_ ` _ ` � f�ViI�I	�0 O;&�� ��&ZYT��&���� & . �8����/31 � 2

_ ` _ ` � f�ViI�I	�� O;& z � ������� . �-��1 I�� 2

_ ` _ ` � f�ViI�I�CI OH���*�>� � V # P@&8�4��# ��� 
 R%!��:W���� . ���*�(C�1 � 2

_ ` _ ` � f�ViI�I�C� OH���*�>� � V )��%,%����� 
�N # &�����&(,%& . ��0(/31 /	� 2

_ ` _ ` � f�ViI�I�C/ OH���*�>� � . !���!�� . &�� &�!�# � . ��C�I�1 /�� 2

_ ` _ ` � f�ViI�I�C� OH���*�>� �%_T&�� &�� 
 �;� ��P@&�# &�� . /��(1 �	� 2

_ ` _ ` � f�ViI�I�C� OH���*�>� �%_T��� �(7%&�� . ��C�I�1 I�� 2

_ ` _ ` � f�ViI�I�C� OH���*�>� �%_T!�������� . ����/31 I	� 2

_ ` _ ` � f�ViI�I�C0 OH���*�>� �:����P@����� � 
 EF����� # � Ei&�� &�,(��# ��� . ��03�(1 ��0 2

_ ` _ ` � f�ViI�I�C� OH���*�>� �8<=� &(,%�*&���# ��� . ��C	��1 ��� 2

_ ` _ ` � f�ViI�I�CC OH���*�>� � N � &����*��� . ��C3�(1 � 2

_ ` _ ` � f�ViI�I�C� ` ����� ��& + ��� ��������# ��� . 0�����1 C�� 2

_ ` _ ` � f�ViI�I��I ` ,-�>� !�W�� R(����� 
 �"!(,-�>� ��� . /(��1 C�C 2

_ ` _ ` � f�ViI�I��� f &������ ��& . &���&���&�� . ��C���1 �(� 2
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_ ` _ ` � f�ViI�I��/ f &������ ��& . &��>��!�W�& . �:/	C�1 C�0 2

_ ` _ ` � f�ViI�I��� f &������ ��& . !���&�� & . 0���1 /	� 2

_ ` _ ` � f�ViI�I��� f &������ ��&ZO;&��*����!���� & . ��0�1 /	� 2

_ ` _ ` � f�ViI�I��0 f &������ ��&ZOH� ��# �(,-�>� . C���1 �(� 2

_ ` _ ` � f�ViI�I��� f �(,%�*&��>� & Ei��L & 
ef &������ ��&Z_T&��(W�&���� . �:/�/31 ��� 2

_ ` _ ` � f�ViI�I��C f � ��P@!��*�>��# + &���&�� &(, . ���:/31 ��0 2

_ ` _ ` � f�ViI�I��� f !���� ,(��# B &�� �>� ��&���� ��# ��� . /(��0���1 0 2

_ ` _ ` � f�ViI3�-II �=� ��)�& Ei&(,(� P@�*��& . /�/�/31 /	0 2

_ ` _ ` � f�ViI3�-I� �=� ��)�&?��&�� &�� � 
eB !�� ��& . �=�(1 C�� 2

_ ` _ ` � f�ViI3�-I/ �c����&�� & . �:/31 � 2

_ ` _ ` � f�ViI3�-I� N &�# ��& V # �*����# ��� . �-I�1 ��/ 2

_ ` _ ` � f�ViI3�-I� N &�# ��& + � 7%�(,(��# ��� 
 �c� � 
 R%&�����#:�e�>� ����� # !�� . �-0�1 /�� 2

_ ` _ ` � f�ViI3�-I� N &�# ��&ZO;!(,-�>� ,-� ��& . ����1 �(� 2

_ ` _ ` � f�ViI3�-I0 N &�# ��& ` # �>��# ����k �*L ���>� !�� . ����I�1 �%� 2

_ ` _ ` � f�ViI3�-I� N &���&�� !��>� 
 YT��&�PX� . ��I�C�1 � 2

_ ` _ ` � f�ViI3�-IC N ������& 
e� ����&�� � . /�/	C�1 �%� 2
. � . � I�I�I�I3�-I�0 B &�� ,%!�W%,($:&G� ��$:& B ��0	��1 ��0 2
. � . � I�I�I�I3�-I	� �c����&G� ��$:& B 0(/(��1 C3� 2
. � . � I�I�I�I3���-� N � � !(,(��& . D B �-��C�1 � 2
. � . � I�I�I�I3���*� d�!��># ���%,($:&G)�# &���� ��& B �8����1 �-C 2
. � . � I�I�I�I3�-0�� R%!(7%���%,($:&G)�# &���� ��& B �:/31 ��0 2
. � . � I�I�I�I3�-0�0 N � &�����&��%,($*� . &�# $:&�� B ��0�I�1 /	� 2
. � . � I�I�I�I3�-0�C R(����!���!��>� � B ������1 ��� 2
. � . � I�I�I�I3�-0�� R(����!���!��>� � 
 �c� ����&��>��& B �(/31 /(� 2
. � . � I�I�I�I3�*��� R(����!���!��>� � 
e. !���# &�� & B ��C�1 ��� p. � . � I�I�I�I3�*�(� ` ,-�>� !�W������ B ��C�1 ��� 2
. � . � I�I�I�I3�-C�I . !���# &�� & B �(/31 �*� 2
. � . � I�I�I�I3�-C3� _T��$:& N � � B �	��1 �-C 2
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DRBM Plan Data Collection - Groundwater

The basis for the Data Collection is the 11 nominated transboundary groundwater bodies and groups of groundwater 
bodies. The focus of the data collection is on the whole national part of the Transboundary Groundwater Body. 

Please use one document for the whole national part of the transboundary groundwater (GW) body and fill in the 
required information asked for in the templates on GW_Status, GW_Measures and GW_Pressures

In case there are changes or amendments concerning the delineation of the 11 nominated transboundary 
groundwater bodies and groups of groundwater bodies, please update: Roof Report -  Annex 12 List of nominated 
transboundary groundwater bodies and groups of groundwater bodies. 
In case there are changes in the Monitoring Network, please update: Summary Report to EU on monitoring 
programmes in the DRBD designed under Article 8 - Part II - Table 1 and Table 2



Name of the Groundwater Body (GWB)
Locally used name of the GWB e.g. 
Maros

Deep Groundwater Body - 
Thermal Water

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros)

DEGK1110
ATGK100158

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transboundary GWB) e.g. HU5

Chemical Status Good If Poor, list the Pollutants/Indicators: 

Quantitative Status Good

If Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality No
Quantity No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … No
Impact (deterioration) on quality of waters for 
human consumption due to … No

Exemptions will be needed for … No

Name of the Groundwater Body 
Deep Groundwater Body - Thermal 
Water

EuropeantransboundaryGWBCode 
DEGK1110
ATGK100158

EuropeanAGWBCode

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Wastewater Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
including those to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

AT / DE (Austria / Germany)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transboundary GWB) e.g. HU5

Measures (Basic and Other basic measures)



Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of GWBs
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 
Deep Groundwater Body - Thermal 
Water

ATGK100158
DEGK1110
ATGK100158

EuropeanAGWBCode

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality:  No

Posing Risk/Poor status for 
Quantity:  No

Where relevant, give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
Due to agricultural activities
Due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

 No

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 

 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros

Karst groundwater in Malm-
Valanginian basin

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 2

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5

BG1G0000J3K0511

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality Yes,No
Quantity Yes,No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … No
Impact (deterioration) on quality of waters for 
human consumption due to …

Exemptions will be needed for … No

Name of the Groundwater Body 
Karst groundwater in Malm-
Valanginian basin

EuropeantransboundaryGWBCode 2

EuropeanAGWBCode
BG1G0000J3K051

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

BG (Bulgaria)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and Other basic measures)



Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 
Karst groundwater in Malm-
Valanginian basin

EuropeantransboundaryGWBCode 2

EuropeanAGWBCode
BG1G0000J3K051

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality:  No

Posing Risk/Poor status for 
Quantity:  No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Yes

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros

Porous groundwater in Neogene 
(Sarmatian)

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 4

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5

BG1G00000N1049

Chemical Status Good

Quantitative Status Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … No
Impact (deterioration) on quality of waters for 
human consumption due to … No

Exemptions will be needed for … No

Name of the Groundwater Body 
Porous groundwater in Neogene 
(Sarmatian)

EuropeantransboundaryGWBCode 4

EuropeanAGWBCode

BG1G00000N1049

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)



Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 
Porous groundwater in Neogene 
(Sarmatian)

EuropeantransboundaryGWBCode 4

EuropeanAGWBCode

BG1G00000N1049

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality:  No

Posing Risk/Poor status for 
Quantity:  No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Maros

EuropeantransboundaryGWBCode 
Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros)

5

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU5

Chemical Status Poor Nitrate

Quantitative Status Good
if Poor,  please select (multi-
selection possible):  

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … Quantity, Quality, both, No Quality

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Szamos

EuropeantransboundaryGWBCode 
Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros)

6

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU6

Chemical Status Good

Quantitative Status Good
if Poor,  please select (multi-
selection possible): 

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown No

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown No
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown No

Exemptions will be needed for … Quantity, Quality, both, No No

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Duna-Tisza közi hátság déli rész

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 7

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU7

Chemical Status Poor Nitrate, Ammonium

Quantitative Status Poor

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to terrestrial ecosystem

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown

HU (Hungary)

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))



Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown Quantity
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown Quantity
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … Quantity, Quality, both, No Both

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Szigetköz, Hanság-Rábca

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 8

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU8

Chemical Status Poor Nitrate

Quantitative Status Good
if Poor,  please select (multi-
selection possible): 

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown
Impact (deterioration) on quality of waters for 
human consumption due to …

 Quantity, Quality, both, No, 
unkNown 

Exemptions will be needed for … Quantity, Quality, both, No Quality

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Bodrog

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 9

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU9

Chemical Status Good

Quantitative Status Good
if Poor,  please select (multi-
selection possible):  

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown No

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown No
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown No
Impact (deterioration) on quality of waters for 
human consumption due to …

 Quantity, Quality, both, No, 
unkNown No

Exemptions will be needed for … Quantity, Quality, both, No No

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Aggtelek

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 10

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU10

Chemical Status Good

Quantitative Status Good
if Poor,  please select (multi-
selection possible):  

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Status

(Risk: only in case there is No status assessment available)

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))



Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown No

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown No
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown No
Impact (deterioration) on quality of waters for 
human consumption due to …

 Quantity, Quality, both, No, 
unkNown No

Exemptions will be needed for … Quantity, Quality, both, No No

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros

Dunántúli-középhegység északi 
rész

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 11

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 HU11

Chemical Status Good

Quantitative Status Poor

if Poor,  please select (multi-
selection possible):  damage to 
surface waters (springs)

Quality Yes, No
Quantity Yes, No

Impact to aquatic ecosystems due to … Quantity, Quality, both, No, unkNown Quantity

Impact to terrestrial ecosystems due to … Quantity, Quality, both, No, unkNown
Impact to actual or potential legitimate uses 
due to … Quantity, Quality, both, No, unkNown
Impact (deterioration) on quality of waters for 
human consumption due to …

 Quantity, Quality, both, No, 
unkNown 

Exemptions will be needed for … Quantity, Quality, both, No Quantity

Name of the Groundwater Body Maros

EuropeantransboundaryGWBCode 5

EuropeanAGWBCode HU5

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities Yes
due to Non-sewered population Yes
Urban land use Yes
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))



Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Szamos

EuropeantransboundaryGWBCode 6

EuropeanAGWBCode HU6

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Duna-Tisza közi hátság déli rész

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode HU7

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)



Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities Yes
due to Non-sewered population Yes
Urban land use Yes

Water abstractions

Yes

construction project; abstraction 
controls; rehabilitation projects; 
demand management measures, 
inter alia, promotion of adapted 
agricultural production such as low 
water requiring crops in areas 
affected by drought

Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Szigetköz, Hanság-Rábca

EuropeantransboundaryGWBCode 8

EuropeanAGWBCode HU8

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities Yes
due to Non-sewered population Yes
Urban land use Yes
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body Bodrog

EuropeantransboundaryGWBCode 9

EuropeanAGWBCode HU9

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Aggtelek

EuropeantransboundaryGWBCode 10

EuropeanAGWBCode HU10

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5



Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Dunántúli-középhegység északi r.

EuropeantransboundaryGWBCode 11

EuropeanAGWBCode HU11

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources  
due to agricultural activities
due to Non-sewered population
Urban land use

Water abstractions
Pressures have stopped (mining 
activities closed)

Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Other intrusion (specify) If Yes, specify the intrusion
Name of the Groundwater Body Maros

EuropeantransboundaryGWBCode 5

EuropeanAGWBCode HU5

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)

x

Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC) x
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Yes

Name of the Groundwater Body Szamos

EuropeantransboundaryGWBCode 6

EuropeanAGWBCode HU6

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Yes, No

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Locally used name of the GWB e.g. Maros



Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Yes

Name of the Groundwater Body Duna-Tisza közi hátság déli rész

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode HU7

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)

x

Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC) x
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Yes

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Yes, No

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)



Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Quantity

Name of the Groundwater Body Szigetköz, Hanság-Rábca

EuropeantransboundaryGWBCode 8

EuropeanAGWBCode HU8

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC) x
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC) x
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Yes

Name of the Groundwater Body Bodrog

EuropeantransboundaryGWBCode 9

EuropeanAGWBCode HU9

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Yes, No

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

no

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)



Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Yes

Name of the Groundwater Body Aggtelek

EuropeantransboundaryGWBCode 10

EuropeanAGWBCode HU10

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Yes, No

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)



Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures Yes

Name of the Groundwater Body Dunántúli-középhegység északi r.

EuropeantransboundaryGWBCode 11

EuropeanAGWBCode HU11

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

No measures needed as the pressures 
have stopped.

Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures YesYes, No

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Yes, No

Locally used name of the GWB e.g. Maros

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Platforma Valaha

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 2

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO2

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … No

Name of the Groundwater Body Platforma Valaha

EuropeantransboundaryGWBCode 2

EuropeanAGWBCode RO2

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

RO (Romania)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)



Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body Platforma Valaha

EuropeantransboundaryGWBCode 2

EuropeanAGWBCode RO2

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Podisul Central Moldovenesc

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 3

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO3

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Status

(Risk: only in case there is No status assessment available)

Yes

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)



Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … No

Name of the Groundwater Body Podisul Central Moldovenesc

EuropeantransboundaryGWBCode 3

EuropeanAGWBCode RO3

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body Podisul Central Moldovenesc

EuropeantransboundaryGWBCode 3

EuropeanAGWBCode RO3
International code for an aggregated GWB (for the whole national part of 

the transb. GWB) e.g. HU5
Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 

 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Yes

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros



Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Cobadin - Mangalia

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 4

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO4

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … No

Name of the Groundwater Body Cobadin - Mangalia

EuropeantransboundaryGWBCode 4

EuropeanAGWBCode RO4

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros



Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body Cobadin - Mangalia

EuropeantransboundaryGWBCode 4

EuropeanAGWBCode RO4

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Yes

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)



Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Mures

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 5

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO5

Chemical Status Poor Nitrates

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … Yes

Name of the Groundwater Body Mures

EuropeantransboundaryGWBCode 5

EuropeanAGWBCode RO5

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)

x

Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC) x
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros



Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body Conul aluvial al Muresului

EuropeantransboundaryGWBCode 5

EuropeanAGWBCode RO5

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources

due to agricultural activities Yes

research, development and 
demonstrations projects regarding 
mathematical modeling of nitrate fate

due to Non-sewered population Yes
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Somes

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

No

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)



EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 6

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO6

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No
Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … No

Name of the Groundwater Body Somes

EuropeantransboundaryGWBCode 6

EuropeanAGWBCode RO6

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros



Will the basic measures identified above be 
sufficient to address the significant Pressures 
Name of the Groundwater Body Somes

EuropeantransboundaryGWBCode 6

EuropeanAGWBCode RO6

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Banat

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 7

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RO7

Chemical Status Good if Poor, list the Pollutants/Indicators: 

Quantitative Status

Good

if Poor,  please select (multi-
selection possible): exceeding 
available groundwater resource, 
damage to surface waters, damage 
to terrestrial ecosystem, saline or 
other intrusion

Quality
Quantity

Impact to aquatic ecosystems due to …  No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to …  No

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Yes

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5



Impact (deterioration) on quality of waters for 
human consumption due to … Quantity, Quality, both, No, unkNown

Exemptions will be needed for … No

Name of the Groundwater Body Banat

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode RO7

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)
Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body Banat

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode RO7

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Yes

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Explanatory Keywords: for Non EU-
Member States - add information on 

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)
Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)



Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture
Abstractions for public water supply
Abstractions by industry
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify) If Yes, specify the abstractions
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes
Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify) If Yes, specify the recharges
Other significant pressures
Saltwater intrusion
Other intrusion (specify) If Yes, specify the intrusion



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros Vojvodina

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) 7

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 RS7

Chemical Status
Quantitative Status

Quality No
Quantity Yes

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No

Impact to actual or potential legitimate uses 
due to … Yes

overabstraction (lowering of GW 
levels increases pumping costs and 
poses threat to intrusion of deep 
mineralized water) 

Impact (deterioration) on quality of waters for 
human consumption due to … No

Exemptions will be needed for … Yes/No

can Not be defined at this stage due 
to lack of information on status 
assessment

Name of the Groundwater Body Vojvodina

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode RS7

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

x

No corresponding national legislation 
covers measures that should be 
implemented to address quantity risk.  

Urban Waste-water Treatment Directive 
(91/271/EEC)
Plant Protection Products Directive 
(91/414/EEC)
Nitrates Directive (91/676/EC)
Habitats Directive (92/43/EEC)
Integrated Pollution Prevention Control 
Directive (96/61/EC)

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies
Requirement for prior regulation of point 
source discharges liable to cause pollution
Prohibition of direct discharge of pollutants 
into groundwater

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Measures (Basic and other basic measures)
Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-

Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Basic measures (Directive listed in Annex 
VI Part A)

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

Status

RS (Republic of Serbia)

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Locally used name of the GWB e.g. Maros



Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Additional measures needed,  (WFD 
Annex VI, part B), including 
investigation, development and 
construction projects. Measures include 
further activities on construction of 
regional water supply systems, based 
on water sources in Danube aluvium. 

Name of the Groundwater Body Vojvodina

EuropeantransboundaryGWBCode 7

EuropeanAGWBCode RS7

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources
Leakages from contaminated sites
Leakages from waste disposal sites (landfill 
and agricultural waste disposal)
Leakages associated with oil industry 
infrastructure
Mine water discharges
Discharges to ground such as disposal of 
contaminated water to soakways
other relevant point sources (specify)
Diffuse Sources
due to agricultural activities
due to Non-sewered population
Urban land use
Water abstractions
Abstractions for agriculture Yes

Abstractions for public water supply Yes

Measures include further activities on 
construction of regional water supply 
systems or Ba�ka and Banat, based on 
groundwater sources in the Danube 
alluvion.  These sources will Not only 
solve the problem of providing an 
adequate supply of quality drinking 
water, but will also improve the 
quantitative status of the RS7 group of 
GWBs, since they will reduce the 
current rate of abstraction from deep 
aquifers by more than 3 m3/s. 
According to the WFD, these measures 
can be classified as »supplementary« 
measures (Annex VI, Part B), which 
include: research, development and 
demonstration projects and 
construction designs for new gw 
sources. Based on Serbia’s investment 
potential, it is expected that project 
documentation can be completed by 
2015, but the timeframe for the 
construction of these systems is still 
uncertain. 

Abstractions by industry Yes
IPPC activities
Non-IPPC activities

Abstractions by quarries/open cast coal sites
Other major abstractions (specify)
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

No

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5



Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)
Mine water rebound
Other major recharges (specify)
Other significant pressures
Saltwater intrusion
Other intrusion (specify)



Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros 8

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros)

Podunajska Basin/Zitny 
ostrov/Szigetkoz, Hanság-Rabca

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5

SK1000300P                                     
SK1000200P

Chemical Status Good
Quantitative Status Good  

Quality No
Quantity No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … quality
Impact (deterioration) on quality of waters for 
human consumption due to … quality

Exemptions will be needed for … no

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros 9

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) Bodrog

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 SK1001500P

Chemical Status Good
Quantitative Status Good  

Quality No
Quantity No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … quality
Impact (deterioration) on quality of waters for 
human consumption due to … quality

Exemptions will be needed for … no

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros 10

EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros) Slovensky kras/Aggtelek hgs.

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5 SK200480KF

Chemical Status Good  
Quantitative Status Good  

Quality No
Quantity No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … No
Impact (deterioration) on quality of waters for 
human consumption due to … No

Exemptions will be needed for … No

Name of the Groundwater Body 
Locally used name of the GWB e.g. 
Maros 11

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))

SK (Slovakia)

Status

(Risk: only in case there is No status assessment available)

Status

(Risk: only in case there is No status assessment available)



EuropeantransboundaryGWBCode 

Internationally agreed code for a 
transboundary GWB e.g. 5 (Mures / 
Maros)

Komarnanska Vysoka 
Kryha/Dunántúli-khgs. északi r.

EuropeanAGWBCode

International code for an aggregated 
GWB (for the whole national part of 
the transb. GWB) e.g. HU5

SK300010FK                                     
SK300020FK

Chemical Status Good  
Quantitative Status Good  

Quality No
Quantity No

Impact to aquatic ecosystems due to … No
Impact to terrestrial ecosystems due to … No
Impact to actual or potential legitimate uses 
due to … quantity
Impact (deterioration) on quality of waters for 
human consumption due to … No

Exemptions will be needed for … No

Name of the Groundwater Body 8

EuropeantransboundaryGWBCode 
Podunajska Basin/Zitny 
ostrov/Szigetkoz, Hanság-Rabca

EuropeanAGWBCode
SK1000300P                                     
SK1000200P

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

Yes No

Urban Waste-water Treatment Directive 
(91/271/EEC)

Yes No

Plant Protection Products Directive 
(91/414/EEC)

Yes No

Nitrates Directive (91/676/EC) Yes No
Habitats Directive (92/43/EEC) Yes No
Integrated Pollution Prevention Control 
Directive (96/61/EC) Yes No

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Yes No

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

No No

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies

No No

Requirement for prior regulation of point 
source discharges liable to cause pollution

Yes No

Prohibition of direct discharge of pollutants 
into groundwater

Yes No

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Yes No

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 9

EuropeantransboundaryGWBCode Bodrog
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Locally used name of the GWB e.g. Maros

Other basic measures as required by 
Article 11(3)(b-I)

Yes

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)
International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)
Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 

Status

(Risk: only in case there is No status assessment available)

Review of the impact of human activity on groundwaters

Less stringent environmental objectives & exemptions (WFD Art. 4 (4) and 4 (5))



EuropeanAGWBCode SK1001500P

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

Yes No

Urban Waste-water Treatment Directive 
(91/271/EEC)

Yes No

Plant Protection Products Directive 
(91/414/EEC)

Yes No

Nitrates Directive (91/676/EC) Yes No
Habitats Directive (92/43/EEC) Yes No
Integrated Pollution Prevention Control 
Directive (96/61/EC) Yes No

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Yes No

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

No No

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies

No No

Requirement for prior regulation of point 
source discharges liable to cause pollution

Yes No

Prohibition of direct discharge of pollutants 
into groundwater

Yes No

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Yes No

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 10

EuropeantransboundaryGWBCode Slovensky kras/Aggtelek hgs.

EuropeanAGWBCode SK200480KF

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

Yes No

Urban Waste-water Treatment Directive 
(91/271/EEC)

Yes No

Plant Protection Products Directive 
(91/414/EEC)

Yes No

Nitrates Directive (91/676/EC) Yes No
Habitats Directive (92/43/EEC) Yes No
Integrated Pollution Prevention Control 
Directive (96/61/EC) Yes No

Poor status/risk for Quality Poor status/risk for Quantity

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Measures (Basic and other basic measures)

Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 
corresponding national legislation

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Measures (Basic and other basic measures)
Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 

Other basic measures as required by 
Article 11(3)(b-I)

Yes

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes) Explanatory Keywords: for Non EU-
Member States - add information on 



Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

Yes No

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

No No

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies

No No

Requirement for prior regulation of point 
source discharges liable to cause pollution

Yes No

Prohibition of direct discharge of pollutants 
into groundwater

Yes No

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

Yes No

Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 11

EuropeantransboundaryGWBCode 
Komarnanska Vysoka 
Kryha/Dunántúli-khgs. északi r.

EuropeanAGWBCode
SK300010FK                                     
SK300020FK

Poor status/risk for Quality Poor status/risk for Quantity
Drinking Water Directive (80/778/EEC) as 
amended by Directive (98/83/EC)

No Yes

Urban Waste-water Treatment Directive 
(91/271/EEC)

No No

Plant Protection Products Directive 
(91/414/EEC)

No No

Nitrates Directive (91/676/EC) No No
Habitats Directive (92/43/EEC) No No
Integrated Pollution Prevention Control 
Directive (96/61/EC) No No

Poor status/risk for Quality Poor status/risk for Quantity
Measures for the protection of water 
abstracted for drinking water (Article 7) 
includingthose to reduce the level of 
purification required for the production of 
drinking water (Note: these basic measures 
may Not apply to the whole territory)

No No

Controls over the abstraction of fresh surface 
water and groundwater and impoundment of 
fresh surface waters including a register or 
registers of water abstractions and a 
requirement for prior authorisation of 
abstraction and impoundment

No Yes

Controls, including a requirement for prior 
authorisation of artificial recharge or 
augmentation of gwbodies

No Yes

Requirement for prior regulation of point 
source discharges liable to cause pollution

No No

Prohibition of direct discharge of pollutants 
into groundwater

No No

Any measures required to prevent significant 
losses of pollutants from technical 
installations and to prevent and/or reduce the 
impact of accidental pollution incidents

No No

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Yes

Locally used name of the GWB e.g. Maros

Explanatory Keywords: for Non EU-
Member States - add information on 

Explanatory Keywords: for Non EU-
Member States - add information on 

Measures (Basic and other basic measures)
Basic measures (Directive listed in Annex 
VI Part A)

Measures implemented to adress … (tick if Yes)

Need for Supplementary/Additional Measures WFD Article 11(4) and 11(5)

Other basic measures as required by 
Article 11(3)(b-I)

Measures implemented to adress … (tick if Yes)

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)



Will the basic measures identified above be 
sufficient to address the significant Pressures 

Name of the Groundwater Body 8

EuropeantransboundaryGWBCode 
Podunajska Basin/Zitny 
ostrov/Szigetkoz, Hanság-Rabca

EuropeanAGWBCode
SK1000300P                                     
SK1000200P

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites Yes No
Leakages from waste disposal sites (landfill 
and agricultural waste disposal) Yes No

Leakages associated with oil industry 
infrastructure Yes No

Mine water discharges No No
Discharges to ground such as disposal of 
contaminated water to soakways No No

other relevant point sources (specify) Yes No
septic tanks, discharge of used 
thermal water

Diffuse Sources  
due to agricultural activities Yes No
due to Non-sewered population Yes No
Urban land use Yes No
Water abstractions
Abstractions for agriculture No No
Abstractions for public water supply No No
Abstractions by industry No No
IPPC activities No No
Non-IPPC activities No No

Abstractions by quarries/open cast coal sites No No

Other major abstractions (specify) No No  
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes No No

Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)

No No

Mine water rebound No No
Other major recharges (specify) No No  
Other significant pressures
Saltwater intrusion No No
Other intrusion (specify) No No  

Name of the Groundwater Body 9

EuropeantransboundaryGWBCode Bodrog

EuropeanAGWBCode SK1001500P

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from Point sources  

Leakages from contaminated sites No No
Leakages from waste disposal sites (landfill 
and agricultural waste disposal) Yes No

Leakages associated with oil industry 
infrastructure No No

Mine water discharges No No
Discharges to ground such as disposal of 
contaminated water to soakways No No

other relevant point sources (specify) Yes No septic tanks 
Diffuse Sources  

Yes

 Please select all relevant pressures and provide information on Supplementary and Additional Measures

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

Locally used name of the GWB e.g. Maros
Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)



due to agricultural activities Yes No
due to Non-sewered population Yes No
Urban land use No No
Water abstractions
Abstractions for agriculture No No
Abstractions for public water supply No No
Abstractions by industry No No
IPPC activities No No
Non-IPPC activities No No

Abstractions by quarries/open cast coal sites No No

Other major abstractions (specify) No No  
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes No No

Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)

No No

Mine water rebound No No
Other major recharges (specify) No No  
Other significant pressures
Saltwater intrusion No No
Other intrusion (specify) No No  

Name of the Groundwater Body 10

EuropeantransboundaryGWBCode Slovensky kras/Aggtelek hgs.

EuropeanAGWBCode SK200480KF

Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites No No
Leakages from waste disposal sites (landfill 
and agricultural waste disposal) No No

Leakages associated with oil industry 
infrastructure No No

Mine water discharges No No
Discharges to ground such as disposal of 
contaminated water to soakways No No

other relevant point sources (specify) No No
Diffuse Sources  
due to agricultural activities No No
due to Non-sewered population No No
Urban land use No No
Water abstractions
Abstractions for agriculture No No
Abstractions for public water supply No No
Abstractions by industry No No
IPPC activities No No
Non-IPPC activities No No

Abstractions by quarries/open cast coal sites No No

Other major abstractions (specify) No No  
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes No No

Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)

No No

Mine water rebound No No
Other major recharges (specify) No No  
Other significant pressures
Saltwater intrusion No No
Other intrusion (specify) No No  
Name of the Groundwater Body 11

EuropeantransboundaryGWBCode 
Komarnanska Vysoka 
Kryha/Dunántúli-khgs. északi r.

EuropeanAGWBCode
SK300010FK                                     
SK300020FK

 Please select all relevant pressures and provide information on Supplementary and Additional Measures

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 

Locally used name of the GWB e.g. Maros

Internationally agreed code for a transboundary GWB e.g. 5 (Mures / 
Maros)

International code for an aggregated GWB (for the whole national part of 
the transb. GWB) e.g. HU5



Significant Pressures for Groundwater 
Posing Risk/Poor status for 
Quality: Yes, No

Posing Risk/Poor status for 
Quantity: Yes, No

Where relevant give details of 
supplementary measures (Art 11(4)) 
put in place (Type of measure from 
pick list of Annex VI part B and 
details) and additional measures (Art 
11(5)) (Type of measure from pick list 
and details

Point sources  
Leakages from contaminated sites No No
Leakages from waste disposal sites (landfill 
and agricultural waste disposal) No No

Leakages associated with oil industry 
infrastructure No No

Mine water discharges No No
Discharges to ground such as disposal of 
contaminated water to soakways No No

other relevant point sources (specify) No No
Diffuse Sources  
due to agricultural activities No No
due to Non-sewered population No No
Urban land use No No
Water abstractions
Abstractions for agriculture No No
Abstractions for public water supply No No
Abstractions by industry No No
IPPC activities No No
Non-IPPC activities No No

Abstractions by quarries/open cast coal sites No No

Other major abstractions (specify) No Yes abstraction for spa, swimming pools
Artificial recharge
Discharges to groundwater for artificial 
recharge purposes No No

Returns of groundwater to GWB from which it 
was abstracted (e.g. for sand and gravel 
washing)

No No

Mine water rebound No No
Other major recharges (specify) No No  
Other significant pressures
Saltwater intrusion No No
Other intrusion (specify) No No  

Significant Pressures and Measures Checklist for Groundwater Quality and Quantity- incl. Supplementary Measures and Additional Measures 
 Please select all relevant pressures and provide information on Supplementary and Additional Measures



Lists of Measures to be included within the Programmes of Measures

The basis for the data collection are the 11 nominated transboundary groundwater bodies and groups of groundwater bodies. The 
focus of the data collection is on the whole national part of the Transboundary Groundwater Body. 
administrative instruments
economic or fiscal instruments
negotiated environmental agreements
emission controls
codes of good practice
recreation and restoration of wetland areas
abstraction controls
demand management measures, inter alia, promotion of adapted agricultural production such as low water requiring crops in areas 
affected by drought
efficiency and reuse measures, inter alia, promotion of water-efficient technologies in industry and water-saving irrigation techniques
construction projects
desalination plants
rehabilitation projects
educational projects
research, development and demonstrations projects
other relevant measures
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Table 1:  List of nominated transboundary groundwater bodies (GWBs) and groups of GWBs 
Aquifer 

characteri-
sation Name MS_CD 

Size  

(km²) 

Na
tio

na
l s

ize
  

(k
m

²) 

ui
fe

r Ty
p

e Co nf
in

ed
: 

Main use 

 

Ov
er

ly
in

g 
st

ra
ta

 

(m
) 

Cr
ite

ria
 fo

r 
im

po
rta

nc
e 

 

Bi
la

te
ra

lly
 

ag
re

ed
 w

ith
 

DEGK1110 4250 1: Deep 
Groundwater Body 
– Thermal Water ATGK100158 

5900 
1650 

K Yes SPA, CAL 100 – 
1000 Intensive use AT, DE 

BG1G0000J3K051 13 034 2: Upper Jurassic 
– Lower 
Cretaceous GWB RO_DL06 

24 465 
11,427 

F, K Yes DRW, AGR, 
IND 0 - 600 >4000 km² RO, BG 

ROPR05 11,964 3: Middle 
Sarmatian - 
Pontian GWB MDPR01 

21,626 

 9662 
P Yes 

DRW, 
AGR/DRW, 
AGR, IND 

0 - 150 >4000 km² MD, RO 

RODL04 2178 4: Sarmatian GWB 

BG1G00000N1049 
5486 

3308 

K, 

F-P 
No 

DRW, AGR, 

IND 
0 - 60 >4000 km² BG, RO 

RO_MU20 

RO_MU22 

2710 

 

5: Mures / Maros  

HU_sp.2.13.1 

HU_p.2.13.1 

HU_sp.2.13.2 

HU_p.2.13.2 

7699 4989 

 

 

P 
No/ 

Yes 
DRW, IRR, 

IND 2 - 30 

Important GW 
resource, 

protection of 
DRW res. 

RO, HU 

RO_SO01 

RO_SO13 
1440 

6: Somes / 
Szamos  

HU_sp.2.1.2 

HU_p.2.1.2 

HU_sp.2.3.2 

HU_p.2.3.2 

275 

1035 

P 
No/ 

Yes 
DRW, IRR 2 - 30 

Important GW 
resource, 

protection of 
DRW res. 

RO, HU 

ROBA18 11,408 

RS_TIS_GW_I_1, 
RS_TIS_GW_SI_1, 
RS_TIS_GW_I_2, 
RS_TIS_GW_SI_2, 
RS_TIS_GW_I_3, 
RS_TIS_GW_SI_3, 
RS_TIS_GW_I_4, 
RS_TIS_GW_SI_4, 
RS_TIS_GW_I_7, 
RS_TIS_GW_SI_7, 
RS_D_GW_I_1, 
RS_D_GW_SI_1 

10,506 

7: Upper 
Pannonian – 
Lower Pleistocene 
/Vojvodina/ Duna-
Tisza köze deli r. 

HU_sp.1.15.1 

HU_p.1.15.1 

HU_sp.1.15.2 

HU_p.1.15.2 

HU_sp.2.11.1 

HU_p.2.11.1 

HU_sp.2.11.2 

HU_p.2.11.2 

HU_sp.2.16.1 

HU_p.2.16.1 

29,012 

7098 

P 

Yes/ 

Yes/ 

No 

DRW, AGR, 
IND, IRR 

0 - 30,  

4 -190,  

2 -125 

> 4000 km², 
GW use, 

Important GW 
resource, 

protection of 
DRW res. 

RO, RS, 
HU 

8: Podunajska 
Basin, Zitny Ostrov 
/ Szigetköz, 
Hanság-Rábca 

SK1000300P 

SK1000200P 
3363 2211 P No DRW, IRR, 

AGR, IND 2 - 5 
Important GW 

resources, 
protection 

drinking water 

SK, HU 
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HU_sp.1.1.1 

HU_p.1.1.1  

HU_sp.1.1.2 

HU_p.1.1.2 

1152 

SK1001500P 1466 9: Bodrog 

HU_sp.2.5.2 

HU_p.2.5.2 

2216 750 

 

P Yes DRW,IRR 2 - 10 Important GW 
resource SK, HU 

SK200480KF 598 10: Slovensky kras 
/ Aggtelek-hgs. 

HU_k.2.2 
1090 

492 

K,F 

 

K 

Yes/ 

No 
DRW, OTH 0 - 500 

Protection of 
drinking water 

resources, 
GW depend. 
ecosystems 

(springs, 
caves) 

SK, HU 

SK300010FK 

SK300020FK 

250 

313 

11: Komarnanska 
Vysoka Kryha / 
Dunántúli-khgs. 
északi r. HU_k.1.2 

HU_kt.1.2 

HU_k.1.4 

3811 

3248 

F,K 

 

K 

Yes/ 

No 
DRW, SPA, 

CAL 0 - 2500 Thermal water 
resource SK, HU 

Name 
Name of the important transboundary groundwater body.  Max. 100 digits, no 
restrictions concerning language, central European encoding (CEE), different national 
names divided by slash.  

MS_CD 
Member State Code which is a unique identifier. ISO-Code 2-digits & max. 22 digits. 
National codes from all countries sharing the GWB have to be named to identify the 
bodies in the respective part B (National Reports). 

Size: km² Whole area of the transboundary groundwater body covering all countries concerned (in 
km²). 

National size: km² Each country indicates size of national territory (in km²). 

Aquifer characterisation 

[Aquifer Type: Predominantly P = porous; K = karst; F = fissured]. 

Multiple selections 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 selections possible. 

Overlying strata: m Range in metres. Indicates a range of thickness, minimum and maximum (in m). 

Criteria for importance If size <4000 km² criteria for importance of the GWB should be listed; they have to be 
bilaterally agreed upon. 

Bilaterally agreed with Country which has been bilaterally agreed with should be indicated: two digit country 
code (after ISO 3166).  
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Table 2: Number of monitoring stations and density per GWB 
Chemical Quantity Associated with 

 
 
 
Trans-
boundary 
GWB 

 
Country 

 
 

Area 
(km²) Sites 

 
Area / 
site 

(km²) 

No. of sites 
bilaterally 

agreed 
upon for 

data 
exchange 

Sites 
Area / 
site 

(km²) 

No. of sites 
bilaterally 

agreed 
upon for 

data 
exchange 

 
Drinking 

water 
protected 

areas 

Eco-
systems 

DE 4250 4 1063  5 850    
AT 1650 4 413  1 1650    

1. 
Deep 
Thermal TOTAL 5900 8 738  6 983    

BG 13,034 6 2173  13 1103    
RO 11,427 13 879  13 879    

2. 
Upper 
Jurassic – 
Lower 
Cretaceous 

TOTAL 24,461 19 1287  26 941    

RO 11,964 35 342  35 342    
MD 9662         

3. 
Sarmatian 
– Pontian TOTAL 21,626         

RO 2178 7 311  7 311    
BG 3308 4 827  6 551    

4. 
Sarmatian 

TOTAL 5486 11 499  13 422    

RO 2710 56 48 5 56 48 5   
HU 4989 138 36  109 46  56 3 

5. 
Mures/Mar
os TOTAL 7699 194 40  165 47 5 56 3 

RO 1440 44 33 3 44 33 3   
HU 1035 27 38  19 54  7 2 

6. 
Somes/Sza
mos TOTAL 2475 71 35  63 39 3 7 2 

RO 11,408 40 285  40 285    
RS 10,506 16 656  39 269    
HU 7098 150 47  147 48  44 10 

7. 
Upper 
Pannonian 
– Lower 
Pleistocene 
/Vojvodina/ 
Duna-Tisza 
köze deli r. 

TOTAL 29,012 206 141  226 128  44 10 

SK 2211 63 35  283 8    
HU 1152 54 21  101 11  38 15 

8. 
Podunajska 
Basin, Zitny 
Ostrov / 
Szigetköz, 
Hanság-
Rábca 

TOTAL � 3363 117 29  384 9  38 15 

SK 1466 30 49  102 14    
HU 750 10 75  17 44  5 3 

9. 
Bodrog 

TOTAL 2216 40 55  119 19  5 3 
SK 598 4 150  35 17  11  
HU 492 14 35  17 29  8 9 

10. 
Slovensky 
kras 
/Aggtelek-
hsg. 

� 1090 18 61  52 21  19 9 

SK 563 0   0     11. 
Komarnans HU 3248 24 135  37 88  17 9 
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Chemical Quantity Associated with 

ka Vysoka 
Kryha / 
Dunántúli-
khgs. 
Északi r. 

TOTAL 3811         

 

Table 3: Parameters and frequency for the surveillance monitoring programme 

 
AT / DE BG RS HU MD RO SK 

Transboundary GWB 1 2, 4 7 5, 6, 7, 8, 9, 
10, 11 3 2, 3, 4, 5, 

6, 7 8, 9, 10 

CHEMICAL (with estimation of frequency) 
Oxygen 1/a >1/a 1/a 1/6a  1/a 1/a 
pH-value 1/a >1/a 1/a 1/a  1/a 1/a 
Electrical conductivity 1/a >1/a 1/a 1/a  1/a 1/a 
Nitrate 1/5a1 >1/a 1/a 1/a  1/a 1/a 
Ammonium 1/a >1/a 1/a 1/a  1/a 1/a 
Temperature continuous >1/a 1/a   1/a >1/a (selected stations) 
Further parameters e.g. major 
ions x x x x  x x 

 
Operational  x  x  x x 

QUANTITY 
GW levels/well-head pressure x x x x  x x 
Spring flows  x    x  
Flow characteristics        
Extraction (not obligatory) x       
Reinjection (not obligatory) x       

 

Notes: 

Transboundary GWB:  Number code of transboundary GWB according to chapter 5 of the WFD Roof Report 2004. 
>1/a: More than 1 per year. 
x: Parameter is measured. 
 

                                                      
1 Both a yearly programme and a five-year monitoring programme were established. 



  

 

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

Basic criteria: 
Final HMWB 
designation for the 
Danube River 

 

 

 

 

 

 

 

A joint and harmonised approach 
 
 

 

 

Annex 13 of the DRBM Plan 
 
 

 

 

 

 

 Document number: ICWD/346 
  



Annex 13 – DRBM Plan 
 

 
 

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

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Imprint 
 
This document was prepared by:  

ICPDR Secretariat and the HYMO TG chairperson with support from Fluvius. 

Editor: Birgit Vogel 

© ICPDR 2008 

 

Contact: 

ICPDR Secretariat 

Vienna International Centre / D0412 

P.O. Box 500 / 1400 Vienna / Austria 

T: +43 (1) 26060-5738 / F: +43 (1) 26060-5895 

icpdr@unvienna.org / www.icpdr.org 

 
 

 

 

 



Annex 13 – DRBM Plan 
 

 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org - 1 - 

Table of Contents 

1. Introduction 2 

2. Step-by-step approach 3 

2.1. Basic principles for the joint final HMWB designation for the Danube River 3 

2.2. Step-by-step approach for the joint final HMWB designation for the Danube River 3 

2.2.1.Development of criteria for the final HMWB designation for the Danube River 3 

2.2.2.Performance of the joint final HMWB designation based on the agreed criteria 4 

3. Flow Diagrams - WFD Article 4(3) HMWB test for the Danube River 5 

 



Annex 13 – DRBM Plan 
 

 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org - 2 - 

1. Introduction 
The final designation of Heavily Modified Water Bodies (HMWB) is required by the EU Water 

Framework Directive’s (WFD) Article 4 and has to be part of national as well as international River 

Basin Management Plans 2009. 

As an outcome of the meetings of the Task Group for Hydromorphology (HYMO TG) and the River 

Basin Management Expert Group (RBM EG), the preparation of a joint and harmonized approach to 

undertaking the final designation of HMWBs for the Danube River was agreed. The harmonized 

approach presented in this document is based on both Joint Danube Survey 2 (JDS2) data and 

available WFD-compliant status assessment results. The Standing Working Group was informed 

about this agreement in June 2008 by the RBM EG and supported the exercise. The procedure on the 

final HMWB designation was also discussed with the Monitoring and Assessment Expert Group (MA 

EG): they agreed on the approach and supported all necessary information. 

The RBM EG and HYMO TG mandated the ICPDR Secretariat to elaborate this document together 

with the HYMO TG chairperson, specifically elaborating the criteria and a proposal for the final 

HMWB designation for the Danube River to be discussed with the Danube countries in the framework 

of the HYMO TG and RBM EG. The proposal should follow the requirements of the WFD and the 

respective European Commission (EC) CIS2 guidance on HMWB designation. The results of the joint 

approach will be compared with the national final HMWB designation for harmonization. 

The final HMWB designation was performed by the Danube countries and reported to the EC. The 

exercise should support the countries in the process toward the final HMWB designation and ensure 

the harmonized designation of the Danube River for the international DRBM Plan. 

As a first step, this document proposes draft criteria for the joint approach toward a 

harmonised HMWB designation according to WFD Article 4(3). 

As soon as the criteria have been agreed upon, the ICPDR Secretariat and the HYMO TG will prepare 

a proposal for the final HMWB designation for the Danube River based on the agreed criteria and the 

(WFD-compliant) data available. Results of this joint exercise will be discussed in the framework of 

the HYMO TG, at the RBM EG meetings and in the framework of the MA EG. 

                                                      
2 EC Common Implementation Strategy 
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2. Step-by-step approach 

The joint approach for a final HMWB designation for the Danube River is based on some basic 
principles and a step-by-step approach, which is briefly described below. 

2.1. Basic principles for the joint final HMWB designation for the Danube River 
The joint and harmonised HMWB designation for the Danube River will be based on JDS2 data 
(hydromorphological assessment results, biological monitoring results, status indications) and 
available WFD-compliant status assessment results (TNMN data, national monitoring assessment 
results if provided by the countries). 

The principle of three confidence classes (high, medium and low confidence) for ecological 
monitoring assessment results – as agreed by the MA EG – will be applied. 

Only those water bodies, which, with high confidence, fail good ecological status due to 
hydromorphological alterations resulting in a change of character, can be considered for a final 
HMWB designation. 

2.2. Step-by-step approach for the joint final HMWB designation for the Danube River 
The step-by-step approach should ensure a joint understanding of the respective Danube countries 
throughout the entire exercise of the joint/harmonised approach. It consists of two components: 

1. Development of criteria for the final HMWB designation for the Danube River; 

2. Performance of the joint final HMWB designation based on the agreed criteria. 

2.2.1. Development of criteria for the final HMWB designation for the Danube River 

Step 1: Development of criteria for the joint final HMWB designation of the Danube River water bodies 

When criteria for the final HMWB designation for the Danube River (according to Art. 4(3) of the 
WFD) are developed, it is necessary to firstly clarify which water bodies should undergo the Art. 
4(3) test. Therefore the following question has to be answered: “When is a surface water body not 
only significantly impacted but “changed in character” due to hydromorphological alterations?. This 
refers directly to the required WFD Article 4(3) test, which is adapted to the conditions of the Danube 
River in this proposal. 

Step 1a: Criteria: for which water bodies can the WFD Article 4 (3) test be applied?3 

Proposal: The water body is: 

� Significantly physically altered (not only in hydrology but also in morphology). This has lead 
to a change in character: the alteration is profound, widespread and permanent (according to 
the HMWB guidance) and  

� Fails good ecological status. This has to be proven with high confidence (= the biological 
monitoring result is based on a WFD-compliant assessment method and is less than good). 

                                                      
3 Precondition according to the WFD (as mentioned in 2.1): high confidence in failing good status due to 
hydromorphological changes which lead to a change in character. 
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Step 1b: Criteria: which main measures would be needed to restore good ecological status? 
Measures are proposed for “types” of pressures and impacts that are of relevance for the Danube 
River. Listed below are pressure/impact types that are assumed to alter hydromorphological 
character specifically for the Danube River: 
i. Impoundments (Driver: hydropower generation use). 
ii. Water abstraction (Driver: hydropower generation use. Regarding the Danube River relevant 

only for the Gabcikovo Hydropower Plant). 
iii. Water level fluctuation >1m or <1m/day but significant for failing good ecological status 

(Driver: hydropower generation use). 
iv. Continuity interruption (Driver: hydropower generation use). 
v. Disconnection of groundwater (Driver: Hydropower generation use). 
vi. Channel patterns, riparian zone (banks), flow pattern - riverine anthropogenic uses with 

respect to bank and channel structure, lateral disconnection (wetlands/floodplains; 
groundwater bodies), river bed deepening (through hydropower and dredging) (Drivers: 
flood protection, navigation etc.) 

 

Step 1c: Criteria: which of these main measures would have a significant impact on specific uses/ the 
wider environment? 

Step 1d: Criteria: when is a better environmental option not applicable due to technical feasibility and 
disproportionate cost? 

Flow diagrams illustrate the steps of the WFD Article 4(3) test in the form of decision trees for each 
pressure/impact type relevant for the Danube River (see Chapter 3). The diagrams should serve the 
clear reconstruction of the WFD Article 4(3) steps and thereby facilitate review through the Danube 
countries. 
 
Step 2: Comments and revision of the above criteria for the WFD Article 4(3) test 

The above proposal and its criteria were open for comments by the Danube countries and 
have been revised accordingly. 
 

Step 3: Integration of received comments and finalisation of above criteria as agreed by the countries 
Discussion and further development of the proposal at the 4th HYMO TG meeting and the 
27th RBM EG meeting. 

2.2.2. Performance of the joint final HMWB designation based on the agreed criteria 
Step 5: Elaboration of the proposal for general water body delineation for the Danube River based on 

JDS2 hydromorphological findings. Discussion of delineation with the Danube countries – 
agreement on water bodies. 

The HYMO TG will discuss at its 4th meeting if a revision of the water body delineation of 
the Danube River according to the HYMO results of JDS2 and other available status 
assessment results is needed to perform the joint final HMWB designation of the Danube 
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River. If so, the HYMO TG will elaborate criteria on when and how to transparently revise 
the water body delineation for the Danube River as the basis for the HMWB designation.4 

The final delineation of water bodies will be performed by the Danube countries and 
reported to the EC. 

Step 6: Elaboration of a proposal for the joint and final designation of HMWB for the Danube River 
water bodies by applying the agreed criteria 
Based on the previous steps, the joint and harmonised designation of HMWB in the 
Danube River will be performed. All results and comparison with the national HMWB 
designations of the Danube River will be discussed with and between the Danube countries 
in the framework of the HYMO TG, RBM EG and MA EG in order to complete the 
harmonised approach. 

3. Flow Diagrams - WFD Article 4(3) HMWB test for the 
Danube River 

The flow diagrams of this chapter illustrate the steps of the WFD Article 4(3) test using decision trees 
for each pressure/impact type relevant to the Danube River. The diagrams should provide a clear 
reconstruction of the WFD Article 4(3) steps and thereby facilitate review through the Danube 
countries. 

                                                      
4 E.g. The water body delineation can be based on JDS2 HYMO evaluation stretches (stretches qualified as being 
“not good” according to JDS 2 (continuous longitudinal hydromorphological assessment) and is estimated to fail 
good ecological status; definition minimum length of water body for the Danube River. 



Annex 13 – DRBM Plan 
 

 
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org - 6 - 

Annex 1: Flow diagram for the WFD Article 4(3) test: hydropower generation (Danube River) 
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Annex 2: Flow diagram for the WFD Article 4(3) test: Riverine anthropogenic uses with respect to bank 
and channel structures (Danube River) 
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Explanations

Labels in the table Descripton Possible values
Water body code
with country code

as in Article 5 Roof Report 

Name of river as in Article 5 Roof Report 

Fish Status Class for the Water Body

Benthic invertebrates Status Class for the Water Body

Phytobenthos and Macrophytes Status Class for the Water Body

Phytoplankton Status Class for the Water Body

Overall Biological Status
Status Class for the Water Body  = worst case of the status classes of all 
biological quality elements (acc. to one-out-all-out principle)

Hydromorphology Hydromorphology - High Status Only if biological quality elements are in high status hydromorphology must 
also be in high status

Y = Yes, N = No

General Physical and 
Chemical conditions

General Physical and Chemical 
conditions SUPPORTIVE to the 
Ecological Status

Status Class for the Water Body
1 = high, 2 = good, 3 = moderate, 

4 = poor, 5 = bad

Specific pollutants Specific pollutants (good or failing for 
Ecological Status)

Status Class for the Water Body for specific pollutants based on national 
quality standards; relevant for the assessment of Ecological Status. Specific 
pollutants are those pollutants that are regulated at the national level (and not 
included in the List 

G = good, F = failing

Overall Ecological Status
Worst case of the Biological Quality Class and Specific pollutants Status 
Class. For High Ecological Status additionally the General Physical and 
Chemical Parameters and the Hydromorphology have to be in high status. 

1 = high, 2 = good, 3 = moderate, 
4 = poor, 5 = bad

Confidence class (high, medium, low for 
Overall Ecol.Status)

Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

Artificial Water Body (Y/N) Is the water body artificial? Y = Yes, N = No

HMWB (Y/N) Is the water body heavily modified? 
Y = Yes, N = No, 

PN = provisionally no, 
PY = provisionally yes

Ecological Potential Class
If the water body is artificial or heavily modified - please give the information 
of the Ecological Potential Class

2 = good and above, 3 = 
moderate, 4 = poor, 5 = bad

Confidence class (Ecological Potential) Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

1 = high, 
2 = good, 

3 = moderate,
 4 = poor, 
5 = bad

Biological Quality 
Elements

OVERALL 
ECOLOGICAL STATUS

Artificial and HMWB 

1
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Labels in the table Descripton Possible values

CHEMICAL STATUS CLASS Chemical Status Class for all pollutants that are regulated by the EU G = good, F = failing

Confidence (Chemical Status) Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

Ecological Status Risk Class for the Water Body

Chemical Status Risk Class for the Water Body

Organic pollution Risk Class for the Water Body

Nutrient pollution Risk Class for the Water Body

Hazardous substances Risk Class for the Water Body

Hydromorphological alterations Risk Class for the Water Body

Exemption Art. 4(4) Y = Yes, N = No

Exemption Art. 4(5) Y = Yes, N = No
Exemptions

Y = at risk, P = possibly at risk, N 
= not at risk

Risk assessment  for 
Non EU MS and also 
for EU MS in case of 

low confidence

CHEMICAL STATUS 
CLASS

2
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RSD9 Dunav N L N L Y Y Y Y

RORW14.1_B1 Dunarea 3 3 N 2 G N Y 3 L F M Y Y N N Y Y Y N
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Annex 14 of the DRBM Plan Danube River
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RORW14.1_B4 Dunarea 3 3 N 2 G N Y 3 L F M Y Y N N Y Y Y N

RORW14.1_B5 Dunarea 3 3 N 2 G N Y 3 L F M Y Y N N Y Y Y N

RORW14.1_B6 Dunarea 3 3 2 3 N 2 G 3 M N N F M N Y N N Y N N N

RORW14.1_B7 Dunarea 3 3 2 3 N 2 G 3 M N N F M N Y N N Y N N N
BG1DU000R00
1 Dunav N F N Y 3 M F M N Y
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Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
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DEBY_IL333 Lech 3 3 2 3 N 3 G N Y 3 H G H Y N

DEBY_IL335 Lech 3 3 2 3 N 3 G N Y 3 M G H N N

DEBY_IL336 Lech 3 2 3 N 3 G N Y 3 H G H Y N
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Annex 14 of the DRBM Plan DRBD Tributaries
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Specific 
pollu-
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Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
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DEBY_IN157 Inn 3 2 2 3 N 3 G 3 M N N G H N N

DEBY_IN158 Inn 3 2 2 3 N 3 G 3 H N N G H Y N

DEBY_IN159 Inn 2 2 2 2 N 2 G N Y 2 H G H N N

DEBY_IN162 Inn 3 3 2 3 N 3 G N Y 3 H G H Y N

DEBY_IN408 Salzach 3 1 2 3 N 3 G 3 H N N G H Y N

DEBY_ISS11 Isar 2 2 N 2 G N Y 2 H G H N N

DEBY_IS082 Isar 3 4 3 4 N 3 G N Y 4 M G H Y N

DEBY_IS083 Isar 3 2 2 3 N 3 G 3 M N N G H N N

DEBY_IS084 Isar 3 2 2 3 N 3 G N Y 3 M G H N N

DEBY_IS085 Isar 3 3 3 3 N 3 G 3 H N N G H Y N

DEBY_IS086 Isar 2 1 1 2 N 2 G 2 H N N G H N N

DEBY_IS087 Isar 2 2 1 2 N 2 G 2 H N N G H N N

DEBY_IS090 Isar 4 2 1 4 N 3 G 4 H N N G H Y N

DEBY_IS091 Isar 3 2 2 3 N 3 G N Y 3 H G H N N

DEBY_IS092 Isar 2 2 1 2 N 2 G 2 H N N G H N N

DEBY_IS093 Isar 3 2 2 3 N 3 G 3 H N N G H Y N
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Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
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DEBY_IS094 Isar 3 2 2 3 N 3 G 3 M N N G H N N

DEBY_IS095 Isar 3 2 3 N 3 G 3 H N N G H Y N

DEBY_NRS08 Naab 4 4 4 N 3 G N Y 4 H G H Y N

DEBY_NR020 Naab 3 2 2 3 N 3 G 3 M N N G H N N

DEBY_NR021 Naab 2 2 3 3 3 N 3 G 3 H N N G H Y N

DEBY_NR023 Naab 4 2 3 4 N 3 G 4 H N N G H Y N

DEBY_NR024 Naab 5 3 3 5 N 3 G 5 H N N G H N N

AT4500500 Traun N G 2 H N N G H N N N N N N

AT4500900 Traun N G 1 H N N G H N N N N N N

AT4501000 Traun N G 1 H N N G H N N N N N N

AT4501200 Traun N G 1 H N N G H N N N N N N

AT301500000 Lech N G 3 L N N G H N N N N N Y N

AT301860000 Isar Y G 1 H N N G H N N N N N N N

AT302340000 Isar 1 1 1 N G 3 L N N G H Y N N N Y Y N

AT302370006 Lech N G 3 H N N G H Y N N N Y Y N

AT302370007 Lech N G 2 H N N G H Y N N N Y N N
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Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
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Art. 4(4)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence
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AT302370009 Lech N G N Y 4 H G H Y N N N Y Y N

AT302370010 Lech N G N Y 4 H G H Y N N N Y Y N

AT302370011 Lech N G 2 H N N G H N N N N N N N

AT302370013 Lech N G 2 H N N G H N N N N N N N

AT302370014 Lech N G 2 H N N G H N N N N N N N

AT304690001 Salzach 5 5 N G 5 L N N G H Y N N N N Y N N

AT304690002 Salzach 5 2 2 5 N G N Y 5 H G H Y N N N N Y N N

AT304690003 Salzach N G 3 H N N G H Y N N N N Y Y N

AT304690004 Salzach N G N Y 4 H G H Y N N N N Y Y N

AT304690005 Salzach 2 2 N G 2 L N N G H Y N N N N Y N N

AT304690006 Salzach N G N Y 3 H G H N N N N N N Y N

AT304690007 Salzach Y G 1 H N N G H N N N N N N N N

AT304690078 Salzach N G 3 H N N G H Y N N N N Y Y N

AT304980001 Inn N G N Y 4 H G H Y N N N Y N N

AT304980003 Inn N G N Y 4 H G H Y N N N Y Y N

AT304980005 Inn N G N Y 4 H G H Y N N N Y N N
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Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
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AT305850003 Inn N G N Y 4 H G H Y N N N Y Y N

AT305850004 Inn N G N Y 4 H G H Y N N N Y N N

AT305850005 Inn N G N Y 4 H G H Y N N N Y N N

AT307030000 Inn 4 3 4 N G N Y 4 H G H Y N N N Y N N

AT307080000 Lech 1 2 2 N G N Y 3 H G H Y N N N Y Y N

AT307200001 Salzach 2 2 2 N G N Y 4 H G H Y N N N N Y Y N
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AT307210000 Inn N G N Y 4 H G H Y N N N Y N N

AT400240027 Enns N G 3 H N N G H Y N N Y Y N

AT400240089 Enns N G 2 H N N G H N N N N N N N

AT400240090 Enns N G 2 H N N G H N N N N N N N

AT400240092 Enns N G 3 L N N G H Y N N N Y Y N

AT400240103 Enns N G 2 H N N G H N N N N N N N N

AT400240104 Enns Y G 1 H N N G H N N N N N N N N

AT400240105 Enns N G N Y 3 H G H Y N N N N Y Y N

AT400240106 Enns N G 4 H N N G H Y N N N N Y Y N
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AT400780000 Traun Y G 1 H N N G H N N N N N N N

AT400780002 Traun Y G 1 H N N G H N N N N N N N

AT401220004 Traun N G 2 H N N G H N N N N N N N

AT401220006 Traun N G 2 H N N G H Y N N N N Y Y N

AT401220012 Traun N G 3 H N N G H Y N N N N Y Y N

AT409920001 Traun N G 3 H N N G H Y N N N N Y Y N

AT409970000 Enns N G N Y 3 H G H Y N N N Y Y N

AT411130001 Traun N G 4 H N N G H Y N N N N Y Y N

AT411130003 Traun N G 2 H N N G H N N N N N N N N

AT411130005 Traun Y G 2 H N N G H N N N N N N N N

AT411130013 Traun N G N Y 4 H G H Y N N N N Y Y N

AT411130014 Traun N G N Y 4 H G H Y N N N N Y Y N

AT411130016 Traun N G N Y 4 H G H Y N N N N Y Y N

AT411130018 Traun N G 3 H N N G H Y N N N N Y Y N

AT411130020 Traun N G N Y 4 H G H Y N N N N Y Y N

AT411130024 Traun N G 4 H N N G H Y N N N N Y Y N
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HyMo
Specific 
pollu-
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
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Status 
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AT411130027 Traun 2 2 2 N G 3 H N N G H Y N N N N Y Y N

AT411130028 Traun 2 2 2 N G 3 H N N G H Y N N N N Y Y N

AT411130030 Traun N G N Y 4 H G H Y N N N N Y N N

AT411130031 Traun N G N Y 4 H G H Y N N N N Y N N

AT411130032 Traun N G N Y 4 H G H Y N N N N Y N N

AT411130034 Traun N G 3 H N N G H Y N N N N Y N N

AT411130035 Traun N G N Y 4 H G H Y N N N N Y Y N

AT411250006 Enns N G N Y 4 H G H Y N N N Y Y N

AT411250008 Enns N G N Y 4 H G H Y N N N Y Y N

AT411250009 Enns N G 2 H N N G H N N N N N N N

AT411250010 Enns N G 2 H N N G H N N N N N N N

AT411250012 Enns N G N Y 4 H G H Y N N N Y Y N

AT411250014 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250016 Enns N G N Y 3 H G H Y N N N N Y Y N

AT411250018 Enns 2 2 2 N G N Y 4 H G H Y N N N N Y N N

AT411250020 Enns N G 3 L N N G H Y N N N N Y Y N
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Specific 
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Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s
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AT411250021 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250023 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250025 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250027 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250029 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250031 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250035 Enns N G N Y 4 H G H Y N N N N Y Y N

AT411250036 Enns N G N Y 4 H G H Y N N N Y Y N

AT411250037 Enns N G 3 L N N G H Y N N N N Y Y N

AT411970000 Traun N G 4 H N N G H Y N N N Y Y N

AT411980001 Traun N G 3 L N N G H Y N N N Y Y N

AT411980002 Traun N G 4 H N N G H Y N N N Y Y N

AT412090000 Traun N G 2 H N N G H N N N N N N N N

AT412100001 Traun N G 3 L N N G H Y N N N N Y Y N

AT412100002 Traun N G N Y 4 H G H Y N N N N Y Y N

AT500010030 Thaya N G N Y 4 H G H Y N N N Y Y N
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AT500010031 Thaya N G N Y 4 H G H Y N N N Y Y N

AT500010036 Thaya 2 2 2 N G N Y 3 H G H Y N Y Y Y Y N

AT500010038 Thaya N G 3 H N N G H Y N N N Y Y N

AT500010043 Thaya 3 3 3 N G N Y 3 H G H Y N N N Y Y N

AT500020001 March 2 4 4 N G 3 H N N G H Y Y Y Y Y N Y N
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AT801180004 Mur N G 3 H N N G H Y N N Y Y N
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AT801180005 Mur 2 2 N G 2 L N N G H N N N N N N N

AT801180006 Mur 2 2 N G 2 L N N G H Y N N N Y N N

AT801180007 Mur 3 3 N G N Y 3 H G H Y N N N Y N N

AT801180008 Mur 3 3 N G N Y 3 H G H Y N N N Y Y N

AT801180009 Mur 2 2 N G 2 L N N G H N N N N N N N

AT801180028 Mur N G 2 H N N G H Y N N N Y N N

AT801180029 Mur N G N Y 4 H G H Y N N N Y Y N

AT801180055 Mur N G 2 H N N G H Y N N N Y N N

AT802710002 Mur 2 2 2 2 N G N Y 3 H G H Y Y N N N Y Y N

AT802710008 Mur N G N Y 4 H G H Y Y N N Y Y Y N

AT802710009 Mur N G N Y 4 H G H Y Y N N Y Y Y N

AT802710010 Mur N G 3 L N N G H Y N N N Y Y N

AT802710012 Mur 2 2 2 N G 3 L N N G H Y N N N Y Y N

AT802710014 Mur 4 3 2 4 N G N Y 4 H G H Y N N N Y Y N

AT802710015 Mur 4 3 2 4 N G 3 L N N G H Y N N N Y Y N

AT802720001 Mur N G N Y 3 H G H Y N N N Y Y N
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Risk assessment  for Non EU MS 
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confidence
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Status 
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AT802720002 Mur N G 3 L N N G H Y N N N Y Y N

AT802720003 Mur N G N Y 4 H G H Y N N N Y Y N

AT802720004 Mur N G 2 H N N G H N N N N N N N

AT802720005 Mur N G N Y 4 H G H Y N N N Y Y N

AT802720006 Mur N G 2 H N N G H N N N N N N N

AT803280000 Mur 2 2 N G 2 L N N G H N N N N N N N N

AT803280001 Mur 1 1 Y G 1 L N N G H N N N N N N N N

AT804000000 Mur 2 3 2 3 N G 3 L N N G H Y N N N Y Y N

AT900470001 Drau 2 2 2 N G 2 H N N G H N N N N N N N

AT900470003 Drau N G N Y 4 H G H Y N N N Y N N

AT900470021 Drau N G 2 H N N G H N N N N N N N

AT900470022 Drau 4 4 N G N Y 4 H G H Y N N N Y Y N

AT900470051 Drau 4 3 2 4 N G N Y 4 H G H Y N N N Y Y N

AT900470055 Drau N G N Y 4 H G H Y N N N Y Y N

AT900470056 Drau 2 2 2 2 N G 2 H N N G H N N N N N N N

AT900470057 Drau N G N Y 4 H G H Y N N N Y N N
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Specific 
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class
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AT903540001 Drau N G N Y 4 H G H Y N N N Y Y N

AT903540002 Drau N G N Y 3 H G H Y N N N Y Y N

AT903540003 Drau N G 3 L N N G H Y N N N Y Y N

AT903770000 Drau 4 3 2 4 N G N Y 3 H G H Y N N N Y N N

AT1000960015 Raab N G 3 H N N G H Y N N N Y Y N

AT1000960017 Raab N G 2 H N N G H N N N N N N N

AT1000960019 Raab N G 3 L N N G H Y N N N Y Y N

AT1000960020 Raab N G 3 L N N G H Y N N N Y Y N

AT1001040041 Raab 2 2 2 2 N G 3 H N N G H N N N N N N N N

AT1001040042 Raab 3 3 3 N G 3 H N N G H Y Y N N Y Y N N

AT1001040098 Raab N G N Y 4 H G H Y N Y Y Y Y N

AT1001040102 Raab 2 3 3 3 N G 3 H N N G H Y N N N Y Y N

AT1001040105 Raab 3 3 N G N Y 4 H G H Y N Y Y Y Y N

AT1001040108 Raab N G 3 H N N G H Y N Y Y Y Y N

AT1001040109 Raab N G 3 H N N G H Y N Y Y Y Y N

AT1001760000 Rabnitz N G 3 L N N G H Y N N N Y N N
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
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Status 
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AT1001790012 Rabnitz N G 4 H N N G H Y N N N Y N N

AT1001790013 Rabnitz N G 2 H N N G H N N N N N N N

AT1001790035 Rabnitz N G 4 H N N G H Y N N N Y N N

AT1001790039 Rabnitz N G 3 L N N G H Y N N N Y N N

AT1002140000 Raab N G 3 H N N G H Y N N N N Y Y N

AT1002160000 Raab N G 3 L N N G H Y N N N Y Y N

AT1002370000 Rabnitz Y G 1 H N N G H N N N N N N N

AT1002370003 Rabnitz N G 2 H N N G H N N N N N N N

CZ40121000 Morava 3 2 3 N 2 3 M N N G H Y N

CZ40163020 Morava 2 2 2 N 2 2 M N N F H Y N

CZ40202000 Morava 3 2 2 3 N 2 3 M N N G H Y N

CZ40263000 Morava 3 2 2 3 N 2 3 M N N F H Y N

CZ40440000 Morava 2 2 2 2 N 2 2 M N N F H Y N

CZ40660000 Morava 4 2 2 4 N 2 N Y 4 M G H Y N

CZ40794000 Morava 4 4 4 N 2 N Y 4 M F H Y N

CZ40875000 Morava 4 4 4 N 4 N Y 4 M F H Y N
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CZ40939110 Morava 3 2 2 3 N 2 3 M N N F H Y N

CZ41049000 Morava 4 2 4 4 N 4 N Y 4 M F H Y N

CZ41126000 Dyje 2 2 4 4 N 2 4 M N N F H Y N

CZ41172000 Dyje N N Y 3 M G H N Y N Y Y N

CZ41174000 Dyje 3 2 2 3 N 2 N Y 3 M F H Y N

CZ41180000 Dyje 3 2 2 3 N 2 N Y 3 M G H Y N

CZ41192000 Dyje 4 3 3 4 N 3 N Y 4 M F H N Y Y Y Y N

CZ41214030 Dyje 4 4 4 4 N 4 N Y 4 M F H Y N

CZ41272040 Dyje 4 4 4 4 N 4 N Y 4 M F H Y N

CZ41277001 Dyje N N Y 3 M G H N Y N Y Y N

CZ41287000 Svratka 3 4 4 N 4 4 M N N G H Y N

CZ41311000 Svratka 3 2 3 N 2 3 M N N F H Y N

CZ41315000 Svratka N N Y 3 M G H N Y N Y Y N

CZ41344000 Svratka 3 3 3 N 3 N Y 3 M F H N Y Y Y Y N

CZ41410000 Svratka 3 2 2 3 N 2 3 M N N F H Y N

CZ41416000 Svratka N N Y 3 M G H N Y N Y Y N
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CZ41428000 Svratka 4 2 4 4 N 2 N Y 4 M F H Y N

CZ41559030 Svratka 4 4 2 4 N 4 N Y 4 M F H Y N

CZ41651080 Svratka 4 2 2 4 N 4 N Y 4 M F H Y N

CZ41948000 Dyje N N Y 3 M G H N Y N Y Y N

CZ41958000 Dyje N N Y 3 M G H Y Y N Y Y N

CZ41990040 Dyje 4 3 3 4 N 3 N Y 4 M F H Y Y Y Y Y N

CZ41993000 Dyje 3 2 2 3 N 4 4 M N N F H Y N

CZ42020000 Dyje 3 3 3 3 N 3 3 M N N G H N Y N Y Y N

SKB0001 Bodrog 4 3 1 4 N 3 G 4 M N N F M Y N

SKB0140 Latorica 3 1 1 3 N 2 G 3 M N N F M Y N

SKB0141 Laborec N 2 L N N G L N N N N N N

SKB0142 Laborec 3 3 3 N 3 G 3 M N N F M N N

SKB0144 Laborec 1 2 1 2 N 2 G 2 M N N F M N N

SKD0015

Prívodný 
kanál (VN 

Gab�íkovo) - 
Odpadový 

kanál

2 2 N 2 G Y N 2 L F L N Y N N N N Y N
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SKH0001 Hornád 2 2 2 N 3 G 2 M N N F M N N

SKH0002 Hornád N 2 L N N G L N N N N N N

SKH0003 Hornád 2 3 3 N 2 G 3 M N N G M Y N

SKH0004 Hornád 3 3 1 3 N 3 G 3 M N N G M Y N

SKH1001 Hornád N N Y 4 L G L Y N N Y Y Y Y N

SKI0001 Ipe� 2 2 2 N F 3 M N N G M N N

SKI0003 Ipe� 3 2 3 N 2 L N N G L N N N N N N

SKI0004 Ipe� 3 3 2 3 N 2 G 3 M N N G M Y N

SKI1001 Ipe� N N Y 2 L G L N N N N N N

SKM0001 Morava 2 3 2 3 N 2 G N Y 3 M F M Y N

SKM0002 Morava 3 3 2 3 N 3 F 3 M N N F M Y N

SKN0001 Nitra 1 1 N G 1 M N N G L N N N N N N

SKN0002 Nitra 2 2 2 N G 2 M N N G L N N N N N N

SKN0003 Nitra 3 3 3 N 3 F 3 M N N F M Y N

SKN0004 Nitra 2 2 3 3 N 3 G 3 M N N F M Y N

SKR0001 Hron 2 2 N G 2 L N N G M N N N N N N

23



Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class

C
on

fid
en

ce
 c

la
ss

 (h
ig

h,
 m

ed
iu

m
, l

ow
 fo

r 
O

ve
ra

ll 
E

co
l.S

ta
tu

s)

SKR0002 Hron 3 2 3 N 2 3 M N N G L N N N N N N Y N

SKR0003 Hron 3 3 3 N 3 G 3 M N N F M Y N

SKR0004 Hron 3 3 3 N 3 G 3 M N N F M Y N

SKR0005 Hron 2 3 2 3 N 2 G 3 M N N G M Y N

SKS0001 Slaná N 1 L N N G L N N N N N N

SKS0002 Slaná 3 2 3 N 2 G 3 M N N G M Y N

SKS0003 Slaná 4 3 4 N 3 F 4 M N N G M Y N

SKT0001 Tisa 4 3 2 4 N 3 G 4 M N N F M Y N

SKV0003 �ierny Váh 1 1 Y 2 G 2 M N N F M N N

SKV0004 �ierny Váh N 2 L N N G L N N N N N N

SKV0005 Váh 2 2 2 N 2 2 M N N G L N N

SKV0006 Váh 3 2 3 Y 2 G 3 M N N F M Y N

SKV0007 Váh 2 2 2 N 2 G N Y 2 M F M N N

SKV0008 Váh 3 3 3 N 3 N Y 3 M G L N Y N

SKV0019 Váh 3 3 3 N 2 G N Y 3 M G M Y N

SKV0027 Váh 3 3 2 3 N 2 G N Y 3 M F M Y N
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confidence
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SKV1001 Váh N G N Y 3 L F M Y Y Y Y Y Y Y N

SKV1002 Váh 2 2 N G N Y 3 L G L Y N Y Y Y Y Y N

SKV1003 Váh N G N Y 3 L F M Y Y Y Y Y Y Y N

HUAEP322 Berettyó 2 3 3 2 3 N 2 F N Y 3 M F M Y N

HUAEP334 Bodrog 2 1 3 2 3 N 1 G N Y 3 M Y N

HUAEP438 Dráva 1 2 2 2 2 N 1 G N Y 2 M G M N N

HUAEP439 Dráva 3 2 3 N 1 G 3 M N N Y N

HUAEP471 Fehér-Körös 2 2 2 2 2 N 1 G N Y 3 M F M Y N

HUAEP475
Fekete-
Körös

2 2 2 2 2 N 1 G N Y 2 M G M N N

HUAEP567
Hármas-

Körös
2 2 2 2 2 N 2 G N Y 2 M G M N N

HUAEP579 Hernád 3 3 3 3 N 3 G 3 M N N G M Y N

HUAEP580 Hernád 2 3 3 N 2 G 3 M N N Y N

HUAEP594
Hortobágy-

Berettyó
2 2 2 3 3 N 3 G N Y 3 M F M Y N

HUAEP595
Hortobágy-
fõcsatorna

2 2 1 3 3 N 3 F N Y 3 M Y N

HUAEP596
Hortobágy-
fõcsatorna

3 3 1 2 3 N 3 N Y 3 M Y N

25



Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
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HUAEP597
Hortobágy-
fõcsatorna

3 1 2 3 N 3 F N Y 3 M Y N

HUAEP614 Ipoly 3 3 3 3 N 2 G 3 M N N F M Y N

HUAEP668 Kettõs-Körös 2 3 2 2 3 N 1 G N Y 3 M Y N

HUAEP783 Maros 1 2 2 3 3 N 2 N Y 3 M Y N

HUAEP784 Maros 1 2 2 3 3 N 2 F N Y 3 M F M Y N

HUAEP810
Mosoni-

Duna
3 3 3 1 3 N 2 F N Y 3 M F M Y N

HUAEP811
Mosoni-

Duna
3 1 2 3 N 1 N Y 3 M N N

HUAEP812
Mosoni-

Duna
3 1 2 1 3 N 2 G N Y 3 M G M Y N

HUAEP816 Mura 2 3 2 1 3 N 2 G 3 M N N G M Y N

HUAEP898 Rába 1 2 2 2 N 2 G N Y 2 M F M Y N

HUAEP899 Rába 1 2 2 2 N 2 N Y 2 M N N

HUAEP900 Rába 3 2 2 3 N 2 G 3 M N N Y N

HUAEP901 Rába 1 1 4 4 N 2 N Y 2 M Y N

HUAEP902 Rába 2 3 3 1 3 N 2 G N Y 3 M F M Y N

HUAEP903 Rába 2 2 3 3 N 2 G 3 M N N F M Y N

HUAEP904 Rábca 3 3 2 3 N 3 G N Y 3 M Y N
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HUAEP919 Répce 2 3 4 4 N 2 G 4 M N N G M Y N

HUAEP920 Répce N N Y Y N

HUAEP921 Répce 3 3 N 2 3 L N N Y N

HUAEP931 Sajó 2 3 3 3 N 2 G 3 M N N Y N

HUAEP932 Sajó 2 4 3 4 N 3 G 3 M N N F M Y N

HUAEP953 Sebes-Körös 1 3 3 2 3 N 2 G N Y 3 M F M Y N

HUAEP954 Sebes-Körös 1 2 2 2 N 2 N Y 2 M N N

HUAEP958 Sió 2 3 3 N 3 Y N 3 L Y N

HUAEP959 Sió 3 3 3 3 N 3 G Y N 3 M G M Y N

HUAEP971 Szamos 2 4 2 3 4 N 2 F 3 M N N F M Y N

HUAEQ054 Tisza 2 3 2 2 3 N 2 F 3 M N N Y N

HUAEQ055 Tisza 2 2 2 1 2 N 1 F 3 M N N F M Y N

HUAEQ056 Tisza 2 2 3 2 3 N 1 F N Y 3 M F M Y N

HUAEQ057 Tisza 2 3 2 2 3 N 2 F 3 M N N Y N

HUAEQ058 Tisza 2 1 3 3 3 N 1 F N Y 3 M Y N

HUAEQ059 Tisza 2 2 3 3 N 1 G N Y 3 M F M Y N
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HUAEQ060 Tisza 2 3 3 3 N 1 G 3 M N N F M Y N

HUAEQ137
Zagyva-

patak
3 2 2 3 N 3 G 3 M N N Y N

HUAEQ138
Zagyva-

patak
4 2 4 N 2 4 L N N Y N

HUAEQ139 Zagyva 2 2 2 N 3 N Y 3 M Y N

HUAEQ140 Zagyva 2 3 2 3 3 N 3 G N Y 3 M G M Y N

HUAEQ144 Zala 2 2 N 2 2 L N N N N

HUAEQ146 Zala 3 2 3 3 N 3 G 4 M N N G M Y N

HUAEQ147 Zala 4 3 2 4 N 3 4 M N N Y N

HUAIW389 Tisza 2 2 N 1 N Y 2 M N N

SISI1VT137 Sava 3 1 3 N 2 G 3 M N N G M N N N N N N N N

SISI1VT150 Sava 1 2 2 N 2 G 2 M N N G M N N N N N N N N

SISI1VT170 Sava N N Y G H Y N N N N Y Y N

SISI1VT310 Sava 3 2 3 N 2 G 3 M N N G H N N N N N N N N

SISI1VT519 Sava 2 3 3 N 2 G 3 M N N G H N N N N N N N N

SISI1VT557 Sava 1 3 3 N 2 G 3 M N N G H N N N N N N N N

SISI1VT713 Sava N N Y F H Y Y N N N Y Y N
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SISI1VT739 Sava 1 2 2 N 2 G 2 M N N G M Y N N N N Y N N

SISI1VT913 Sava 2 2 2 N 2 G 2 M N N G M N N N N N N N N

SISI1VT930 Sava 2 2 2 N 2 G 2 M N N G H N N N N N N N N

SISI3VT197 Drava N N Y G H N N N N N N N N

SISI3VT359 Drava N N Y G H Y N N N N Y Y N

SISI3VT930 Drava N N Y G H N N N N N N N N

SISI3VT950 Drava N N Y G M Y N N N N Y Y N

SISI3VT970 Drava N N Y G M N N N N N N N N

SISI3VT5171 Drava N N Y G H Y N N N N Y Y N

SISI3VT5172 Drava N N Y G M Y N N N N Y Y N

SISI21VT13 Kolpa 1 1 1 N 1 G 1 M N N G H N N N N N N N N

SISI21VT50 Kolpa 1 3 3 N 2 G 3 M N N G H Y N N Y N N N N

SISI21VT70 Kolpa 2 2 2 N 2 G 2 M N N G H N N N N N N N N

SISI43VT10 Mura 1 1 1 N 2 G 2 M N N G H N N N N N N N N

SISI43VT30 Mura 1 1 1 N 2 G 2 M N N G H N N N N N N N N

SISI43VT50 Mura 2 2 2 N 2 F 3 M N N G M Y N N N Y N Y N
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SISI111VT5 Sava 2 2 2 N 1 G 2 M N N G H N N N N N N N N

SISI111VT7 Sava N N Y G H Y N N Y N Y Y N

HRBID_T0001 Sava N L N L N N Y

HRBID_T0002 Sava N L N L N N Y

HRCES_T0001 Sava N L N L N N P

HRDRA_S0002 Drava N L N L N N Y

HRDRA_S0011 Drava N L N L P N Y

HRDRA_S0012 Drava N L N L N N Y

HRDRA_T0003 Drava N L N L N N Y

HRDRA_T0004 Drava N L N L N N P

HRDRA_T0005 Drava N L N L N N P

HRDRA_T0006 Drava N L N L N N Y

HRDRA_T0007 Drava N L N L N N Y

HRDRA_T0008 Drava N L N L N N N

HRDRA_T0009 Drava N L N L N N Y

HRDRA_T0010 Drava N L N L N N Y
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HRDRA_T0011 Drava N L N L N N Y

HRDRA_T0013 Drava N L N L N N N

HRDRA_T0016 Mura N L N L N N P

HRILO_T0001 Sava N L N L N N Y

HRKRA_T0001 Sava N L N L N N Y

HRKRA_T0002 Sava N L N L N N N

HRKUP_T0001 Sava N L N L P P Y
HRKUP_T0002

A
Kupa N L N L N N N

HRKUP_T0003
A

Kupa N L N L N N N

HRKUP_T0004 Kupa N L N L N N N

HRKUP_T0005 Kupa N L N L N N N

HRKUP_T0006 Kupa N L N L N N N

HRKUP_T0007 Kupa N L N L N P N

HRSTR_T0001 Sava N L N L N N Y

HRUNA_T0001 Una N L N L N N N

HRUNA_T0002 Una N L N L N N N
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HRUNA_T0004 Una N L N L N N N

BABOS_1 Bosna N N PY L

BABOS_2 Bosna N L N PN L

BABOS_3 Bosna N L N PN L

BABOS_4 Bosna N L N PN L

BABOS_5 Bosna N L N PN L

BABOS_6 Bosna N L N PN L

BABOS_7 Bosna N L N PN L

BADR_1 Drina N N PY L

BADR_2 Drina N N PY L

BADR_3 Drina N N PY L

BADR_4 Drina N N PY L

BADR_5 Drina N N PY L

BADR_6 Drina N N PY L

BADR_7 Drina N N PY L

BALIM_1 Lim N N PY L
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BAVRB_4 Vrbas N N PY L
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BAVRB_8 Vrbas N L N PN L
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RSCAN_BAJ Bajski kanal N Y N L L P P Y P

RSCAN_BEC-
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DTD 
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RSCAN_KOS-
MS
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Kosancic-

Mali Stapar
N Y N L L

RSCAN_NS-SS
DTD Novi 

Sad-Savino 
selo

N Y N L L P P Y P

RSCAN_OD-
SO

DTD Odzaci-
Sombor

N Y N L L

RSCAN_PR-
BEZ

DTD 
Prigrevica-

Bezdan
N Y N L L

RSCAN_VR-
BEZ

DTD Vrbas-
Bezdan

N Y N L L P Y Y P

RSDR_1 Drina N L N L P N P P

RSDR_2 Drina N N PY L P P P P Y

RSDR_3 Drina N L N L P P N P

RSDR_4 Drina N N PY L P P P P Y

RSIB_1 Ibar N L N PN L P P Y P

RSIB_2 Ibar N L N PN L P P Y P

RSIB_3 Ibar N L N PN L P P Y P
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RSIB_4 Ibar N L N PN L

RSIB_5 Ibar N N PY L Y

RSIB_6 Ibar N L N PN L

RSJMOR_1
Juzna 

Morava
N L N PN L P P P P

RSJMOR_2
Juzna 

Morava
N L N L P P P P

RSJMOR_3
Juzna 

Morava
N L N L

RSJMOR_4
Juzna 

Morava
N L N L P P P P

RSJMOR_5
Juzna 

Morava
N L N PN L P P P P

RSJMOR_6
Juzna 

Morava
N L N L P P P P

RSLIM_1 Lim N L N PN L

RSLIM_2 Lim N L N PN L P P N P

RSLIM_3 Lim N N PY L P P P P Y

RSLIM_4 Lim N L N PN L P P N P

RSNIS_1 Nisava N L N L P P P P

RSNIS_2 Nisava N L N L

RSNIS_3 Nisava N L N PN L P P P P
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RSPLBEG Plovni Begej N Y N L L Y Y Y Y

RSSA_1 Sava N N PY L P N N P Y

RSSA_2 Sava N L N L P N Y P

RSSA_3 Sava N L N L P P N P

RSTAM_1 Tamis N N PY L Y P Y Y Y

RSTAM_2 Tamis N L N L Y P Y Y

RSTIM_1 Timok N L N PN L

RSTIM_2 Timok N L N PN L P P P P

RSTIM_3 Timok N L N PN L P P Y P

RSTIM_4 Timok N L N PN L

RSTIS_1 Tisa N N PY L Y P Y Y Y

RSTIS_2 Tisa N N PY L Y P Y Y Y

RSVMOR_1
Velika 

Morava
N N PY L P P P P Y

RSVMOR_2
Velika 

Morava
N L N L P P Y P

RSVMOR_3
Velika 

Morava
N L N L P P Y P

RSZMOR_1
Zapadna 
Morava

N L N PN L P P Y P
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RSZMOR_2
Zapadna 
Morava

N L N PN L P P

RSZMOR_3
Zapadna 
Morava

N N PY L P P Y P Y

ROLW2.1.31_B
1

Somesul Mic 1 1 N 2 G N Y 2 L G M N N N N N N
ROLW2.1.31_B

2
Somesul Mic N 1 G N Y 2 L G L N N N N N N N

ROLW2.1.31_B
3

Somesul Mic 1 1 N 1 G N Y 2 L G L N N N N N N N
ROLW2.1.31_B

4
Somesul Mic 1 1 N 2 G N Y 2 L G L N N N N N N N

ROLW3.1.44_B
5

Crisul 
Repede

3 3 N 1 G N Y 3 L G L Y N N N N Y Y N

ROLW4.1.96_B
2

Tarnava 
(Tarnava 

Mare)
1 1 N 2 G N Y 2 L G L N N N N N N

ROLW5.2_B1 Timis 2 2 N 2 G N Y 2 L G M N N N N N N

ROLW7.1_B26
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 N 2 G N Y 2 G L N N N N N N N

ROLW7.1_B56
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
3 3 N 2 G N Y 3 L G L Y N N N N Y Y N

ROLW7.1_B12
0

Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 N 3 G N Y 2 L G L N N N N N N N
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ROLW8.1_B7 Olt 2 2 N 3 F N Y 3 L G L Y N Y Y N Y N Y

ROLW8.1_B9 Olt 3 3 N 3 F N Y 3 L G L Y N Y Y N Y N Y

ROLW8.1_B10 Olt 3 3 N 2 F N Y 3 L G L Y N Y Y N Y N Y

ROLW8.1_B11 Olt 1 1 N 3 G N Y 3 L G L Y N Y Y N Y N Y

ROLW10.1_B1 Arges 1 1 N 2 G N Y 2 L G M N N N N N Y N N

ROLW10.1_B2 Arges 1 1 N 1 G N Y 2 L F M N Y N N Y N N

ROLW10.1_B3 Arges 1 1 N 2 G N Y 2 L F M N Y N N Y N N

ROLW10.1_B4 Arges 1 1 N 3 G N Y 3 L G M Y N N N N Y Y N

ROLW10.1_B5 Arges 1 1 N 2 G N Y 2 L G M N N N N N Y N N

ROLW10.1_B6 Arges 3 3 N 3 G N Y 3 L G M Y N N N N Y Y N

ROLW10.1_B7 Arges 1 1 N 3 G N Y 3 L G M Y N N N N Y Y N

ROLW11.1_B1 Ialomita 2 2 N G N Y 2 L G L N N N N N N N

ROLW11.1_B2 Ialomita 1 1 N G N Y 2 L G L N N N N N Y N N

ROLW11.1_B3 Ialomita 1 1 N G N Y 2 L G L N N N N N N N

ROLW12.1_B1 Siret 1 1 N 2 G N Y 2 L G M N N
ROLW12.1.82_

B1
Buzau 1 1 N G N Y 2 L G L N N N N N Y N N
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ROLW12.1.82_
B2

Buzau 1 1 N 2 G N Y 2 L G L N N N N N Y N N

ROLW12.1_B3 Siret 1 1 N 2 G N Y 2 L G M N N
ROLW12.1.53_

B3
Bistrita N 1 G N Y 2 L G M N N

ROLW12.1.53_
B5

Bistrita N 1 G N Y 2 L G M N N

ROLW12.1_B6 Siret N F N Y 3 L G M N N
ROLW12.1.53_

B7
Bistrita N 3 G N Y 3 L G M N N

ROLW12.1_B8 Siret 1 1 N 2 G N Y 2 L G M N N
ROLW13.1.15_

B2
Jijia 1 1 N 2 G N Y 2 L G L N N N N N N N

ROLW13.1_B2 Prut 1 1 N 2 F N Y 2 L G M N N N N N N N

RORW1.1_B1 Tisa 2 1 3 3 N 2 G 2 L N N G L N N

RORW2.1_B1
Somes 

(Somesul 
Mare)

2 1 2 2 N 2 F 3 L N N F M Y N Y N N N N

RORW2.1.31_B
1

Somesul Mic 1 1 Y 1 G 1 M N N G M N N

RORW2.1_B2
Somes 

(Somesul 
Mare)

3 2 3 3 N 2 G 3 M N N G M N N
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RORW2.1.31_B
2

Somesul Mic N 2 G 2 L N N G L N N N N N N N N

RORW2.1_B3
Somes 

(Somesul 
Mare)

1 1 N 3 F N Y 3 L F M Y N Y N Y Y N

RORW2.1.31_B
3

Somesul Mic 2 2 2 2 N 2 G 2 M N N G M N N

RORW2.1_B4
Somes 

(Somesul 
Mare)

3 3 3 N 3 F 3 M N N F M N N

RORW2.1.31_B
4

Somesul Mic 1 1 N 3 F N Y 3 L F M Y N Y N Y Y N

RORW2.1_B5
Somes 

(Somesul 
Mare)

2 1 2 2 N 2 F 3 M N N F M N N

RORW2.1_B6
Somes 

(Somesul 
Mare)

2 1 2 2 N 2 F 3 M N N F M N N
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Specific 
pollu-
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n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class

C
on

fid
en

ce
 c

la
ss

 (h
ig

h,
 m

ed
iu

m
, l

ow
 fo

r 
O

ve
ra

ll 
E

co
l.S
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RORW2.1_B7
Somes 

(Somesul 
Mare)

2 1 3 3 N 3 F 3 M N N F M N N

RORW3.1_B1 Crisul Alb 2 2 2 Y 1 G 2 M N N G M N N N N N

RORW3.1.44.3
3_B1

Barcau 1 2 2 N 2 G 2 M N N G L N N N

RORW3.1.42_B
1

Crisul Negru 4 2 4 N 2 G 4 M N N G L N N N

RORW3.1.44_B
1

Crisul 
Repede

4 3 4 N 3 G 4 M N N G M N N

RORW3.1_B2 Crisul Alb 2 2 2 Y 1 G 2 M N N G L N N N

RORW3.1.44.3
3_B2

Barcau 1 1 N 1 G N Y 2 L G L N N N N N Y N N

RORW3.1.42_B
2

Crisul Negru 4 2 4 N 3 G 4 M N N G L N N N

RORW3.1.44_B
2

Crisul 
Repede

2 2 2 N 2 G 2 M N N G L N N N

RORW3.1_B3 Crisul Alb 2 1 2 N 1 F 3 M N N G L N N N
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pollu-
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Art. 4(4)
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n Art. 4(5)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence
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RORW3.1.44.3
3_B3

Barcau 2 1 2 2 N 2 G 2 M N N G L N N N

RORW3.1.42_B
3

Crisul Negru 1 1 2 2 N 2 G 2 M N N G M N N

RORW3.1.44_B
3

Crisul 
Repede

2 2 2 N 2 G 2 M N N G L N N N

RORW3.1.42_B
4

Crisul Negru 1 1 1 1 N 2 G 2 M N N G L N N N

RORW3.1.44_B
4

Crisul 
Repede

2 1 1 2 N 1 G 2 M N N G M N N

RORW3.1.44.3
3_B4

Barcau 2 1 2 2 N 2 G 2 M N N G L N N N

RORW3.1_B4 Crisul Alb 3 1 3 N 3 G 3 M N N G M N N

RORW3.1.42_B
5

Crisul Negru 1 1 1 1 N 2 G 2 M N N G M N N

RORW3.1_B5 Crisul Alb 1 1 2 2 N 2 G 2 L N N G L N N N N N N N

RORW3.1.44.3
3_B5

Barcau 2 1 2 2 N 3 G 3 M N N G M N N
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Risk assessment  for Non EU MS 
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confidence
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RORW3.1.44_B
6

Crisul 
Repede

1 1 2 2 N 2 G 2 L N N G L N N N N N N N

RORW3.1_B6 Crisul Alb 1 1 2 2 N 2 G 2 M N N G M N N

RORW3.1.44.3
3_B6

Barcau 2 1 2 2 N 2 G 2 M N N G M N N

RORW3.1.44_B
7

Crisul 
Repede

1 1 N 2 G N Y 2 L G M N N N N Y N N

RORW3.1_B7 Crisul Alb 1 2 1 2 N 2 G 2 M N N G M N N

RORW4.1_B1 Mures 2 1 1 2 N 2 G 2 M N N G M N N N N N N N N

RORW4.1.96_B
1

Tarnava 
(Tarnava 

Mare)
1 1 1 1 Y 2 G 2 M N N G M N N N N N N N N

RORW4.1_B2 Mures 1 1 N 2 G N Y 2 L G L N N N N N N

RORW4.1_B3 Mures 2 1 1 2 N 2 G 2 M N N G M N N N N N N N N

RORW4.1.96_B
3

Tarnava 
(Tarnava 

Mare)
1 1 1 N 2 G 2 M N N G M N N N N N N N N

RORW4.1_B4 Mures 1 1 1 N 2 G 2 M N N G M N N N N N N N N
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HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)
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Risk assessment  for Non EU MS 
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confidence

Artificial and 
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Chemical 
Status 
Class
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 c
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tu
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RORW4.1.96_B
4

Tarnava 
(Tarnava 

Mare)
1 1 N 2 G N Y 2 L G L N N N N Y N N

RORW4.1_B5 Mures 1 1 1 1 N 2 G 2 M N N G M N N N N N N N N

RORW4.1.96_B
5

Tarnava 
(Tarnava 

Mare)
2 1 2 2 N 2 G 2 M N N G M N N N N N N N N

RORW4.1_B6 Mures 2 2 N 3 G N Y 3 L G L Y N N Y N Y Y N

RORW4.1.96_B
6

Tarnava 
(Tarnava 

Mare)
2 2 N 2 G N Y 2 L G L N N N N N N

RORW4.1_B7 Mures 2 2 N 2 G N Y 2 L G L N N N N N N

RORW4.1.96_B
7

Tarnava 
(Tarnava 

Mare)
1 1 2 2 N 2 G 2 M N N F M N Y N N Y N N N

RORW4.1_B8 Mures 2 2 N 2 G N Y 2 L G L N N N N N N

RORW4.1_B9 Mures 2 2 3 3 N 2 G 2 M N N G M N N N N N N N N

RORW4.1_B10 Mures 2 2 N 2 G N Y 2 L G L N N N N N N N

RORW4.1_B11 Mures 2 2 N 2 G N Y 2 L G L N N N N N N N

RORW5.1_B1 Bega 2 1 2 Y 2 G 2 M N N G M N N
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HyMo
Specific 
pollu-
tants
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Art. 4(4)

Exemptio
n Art. 4(5)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
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Chemical 
Status 
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 c
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RORW5.1_B2 Bega 2 1 2 2 N 2 G 2 M N N G M N N

RORW5.1_B3 Bega 2 2 N 2 G N Y 2 L G M N N N N N N

RORW5.1_B4 Bega 2 2 N 3 G Y N 3 L G M N N N N N N N N

RORW5.2_B1 Timis 2 1 2 Y 2 G 2 M N N G M N N

RORW5.2_B2 Timis 3 3 N 2 G N Y 3 L G M Y N N N N Y N N

RORW5.2_B3 Timis 2 2 2 N 2 G 2 L N N G M N N N N N N N

RORW5.2_B4 Timis 1 1 1 N 1 G 2 M N N G M N N

RORW5.2_B5 Timis 2 2 N 1 G N Y 2 L G M N N N N N N

RORW5.2_B6 Timis 2 2 N 1 G N Y 2 L G M N N N N N N

RORW5.2_B7 Timis 2 1 2 2 N 2 G 2 M N N G M N N

RORW7.1_B1
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 1 2 N 2 G 2 M N N G M N N

RORW7.1_B4
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 2 N 2 G 2 M N N G L N N N N N N N

RORW7.1_B14
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 1 1 2 N 2 G 2 M N N G M N N
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HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class

C
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 c
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s)

RORW7.1_B28
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 1 2 N 2 G 2 M N N G M N N

RORW7.1_B51
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 1 2 N 2 G 2 M N N G M N N

RORW7.1_B57
Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 N 2 G 2 M N N G M N N

RORW7.1_B12
1

Jiu (Jiul de 
Vest, Jiul 

Romanesc)
2 2 2 N 2 G 2 M N N G M N N

RORW7.1_B14
8

Jiu (Jiul de 
Vest, Jiul 

Romanesc)
1 1 N 3 F 3 M N N F M N N

RORW8.1_B1 Olt 2 1 2 2 Y 1 G 2 M N N G L N N N N N N N N

RORW8.1_B2 Olt 2 1 2 N 3 G N Y 2 L G L N N N N N N

RORW8.1_B3 Olt 4 4 N 3 F N Y 4 L F L Y Y Y Y Y Y Y N

RORW8.1_B4 Olt 1 2 2 N 2 G 2 M N N F L N N N N N N N N

RORW8.1_B5 Olt 2 1 2 N 3 G 3 M N N F L N N N N N N N N
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HyMo
Specific 
pollu-
tants
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Art. 4(4)
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n Art. 4(5)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class
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 c
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s)

RORW8.1_B6 Olt 2 1 2 N 3 F N Y 2 L F L Y N N Y N N

RORW8.1_B8 Olt 3 4 4 N 3 G 3 M N N G L N N N N N N N N

RORW8.1_B12 Olt 3 1 3 3 N 2 G 3 M N N F L N N N N N N N N

RORW9.1_B1 Vedea 1 2 2 Y 2 G 2 M N N G M N N N N N N N N

RORW9.1_B2 Vedea 1 1 3 3 Y 3 G 3 M N N G M N N

RORW9.1_B3 Vedea 2 1 3 3 Y 3 G 3 M N N G M N N

RORW9.1_B4 Vedea 2 1 3 3 Y 3 G 3 M N N F M N N

RORW9.1_B5 Vedea 3 1 3 3 Y 3 G 3 M N N G M N N

RORW9.1_B6 Vedea 5 1 2 5 N 3 G 5 M N N G M N N

RORW9.1_B7 Vedea 1 1 N 3 G N Y 3 L G M Y N N Y N Y Y N

RORW9.1_B8 Vedea 1 1 N 3 G Y N 3 L G M Y N N Y N Y Y N

RORW10.1_B1 Arges 1 3 3 N 1 G 2 M N N G M N N

RORW10.1_B2 Arges 3 3 N 2 G N Y 3 L G M Y N N N Y Y N Y

RORW10.1_B3 Arges 3 1 3 3 N 2 G 3 M N N G M N N N N N N

RORW10.1_B4 Arges 1 3 3 N 2 G 3 M N N G M N N

RORW10.1_B5 Arges 1 3 3 N 2 G 3 M N N G M N N
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Art. 4(4)
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n Art. 4(5)
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Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
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Status 
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 c
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RORW10.1_B6 Arges 1 1 N 3 G N Y 3 L G M Y N N N N Y Y N

RORW10.1_B7 Arges 1 1 N 3 G N Y 3 L F M Y Y Y N Y Y Y N

RORW11.1_B1 Ialomita 1 1 Y 2 G 2 M N N G L N N N N

RORW11.1_B2 Ialomita 1 1 N 2 G 2 M N N G L N N N N

RORW11.1_B3 Ialomita 1 1 Y 2 G 2 M N N G L N N N N

RORW11.1_B4 Ialomita 2 1 2 N 2 G 2 M N N G L N N N N

RORW11.1_B5 Ialomita 2 2 2 2 N 3 G 3 M N N G L N N N N

RORW11.1_B6 Ialomita 2 1 3 3 N 3 G 3 M N N G L N N N N

RORW11.1_B7 Ialomita 2 2 2 2 N 3 G 3 M N N G L N N N N

RORW11.1_B8 Ialomita 2 2 3 3 N 3 G 3 M N N G L N N N N

RORW11.1_B9 Ialomita 2 2 2 2 N 2 G 2 M N N G L N N N N
RORW12.1.69_

B1
Trotus 1 1 1 N 2 F 3 M N N F M N N

RORW12.1.53_
B1

Bistrita 3 1 3 N 1 F 3 M N N F M N N
RORW12.1.40_

B1
Moldova 2 1 2 N 1 G 2 M N N F M N N

RORW12.1.82_
B1

Buzau 1 1 Y 2 G 2 M N N G L N N N N
RORW12.1.78_

B1
Barlad 2 1 2 Y 2 F 2 M N N F M N N N N N N N N
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Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class

C
on

fid
en

ce
 c

la
ss

 (h
ig

h,
 m

ed
iu

m
, l

ow
 fo

r 
O

ve
ra

ll 
E

co
l.S

ta
tu

s)

RORW12.1.82_
B5

Buzau 2 1 2 N 3 G 3 M N N G L N N N N N
RORW12.1.53_
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RORW12.1_B9 Siret 1 1 1 1 N 2 G 2 M N N F M N N

RORW13.1_B1 Prut 1 1 1 Y 1 F 1 M N N F M N Y N N Y N N N
RORW13.1.15_

B1
Jijia 2 1 2 Y 3 F 3 M N N F M N N N N N N N N

RORW13.1_B3 Prut 1 1 1 N 1 F 2 M N N F M N N N N N N N N
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52



Annex 14 of the DRBM Plan DRBD Tributaries

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemptio
n Art. 4(5)

Fi
sh

B
en

th
ic

 in
ve

rt
eb

ra
te

s

P
hy

to
be

nt
ho

s 
an

d 
M

ac
ro

ph
yt

es

P
hy

to
pl

an
kt

on

O
ve

ra
ll 

B
io

lo
gi

ca
l S

ta
tu

s

H
yd

ro
m

or
ph

ol
og

y 
- H

ig
h 

S
ta

tu
s 

(Y
/N

)

S
pe

ci
fic

 p
ol

lu
ta

nt
s  

(g
oo

d 
or

 fa
ili

ng
 fo

r 
E

co
lo

gi
ca

l 
S

ta
tu

s)

A
rt

ifi
ci

al
 W

at
er

 B
od

y 
(Y

/N
)

H
M

W
B

 (Y
/N

)

E
co

lo
gi

ca
l P

ot
en

tia
l C

la
ss

C
on

fid
en

ce
 c

la
ss

 (E
co

lo
gi

ca
l P

ot
en

tia
l)

C
H

E
M

IC
A

L 
S

TA
TU

S
 C

LA
S

S

C
on

fid
en

ce
 c

la
ss

 (C
he

m
ic

al
 S

ta
tu

s)

E
co

lo
gi

ca
l S

ta
tu

s

C
he

m
ic

al
 S

ta
tu

s

O
rg

an
ic

 P
ol

lu
tio

n

N
ut

rie
nt

 P
ol

lu
tio

n

H
az

ar
do

us
 S

ub
st

an
ce

s

H
yd

ro
m

or
ph

ol
og

ic
al

 A
lte

ra
tio

ns

(Y
/N

)

(Y
/N

)W
at

er
 B

od
y 

co
de

 
w

ith
 c

ou
nt

ry
 c

od
e

N
am

e 
of

 r
iv

er
Biological Quality 

Elements

O
V

E
R

A
LL

 E
C

O
LO

G
IC

A
L 

S
TA

TU
S

G
en

er
al

 P
hy

si
ca

l a
nd

 C
he

m
ic

al
 c

on
di

tio
ns

 S
U

P
P

O
R

TI
V

E
 to

 th
e 

E
co

lo
gi

ca
l S

ta
tu

s

Risk assessment  for Non EU MS 
and also for EU MS in case of low 

confidence

Artificial and 
HMWB 

Chemical 
Status 
Class

C
on

fid
en

ce
 c

la
ss

 (h
ig

h,
 m

ed
iu

m
, l

ow
 fo

r 
O

ve
ra

ll 
E

co
l.S

ta
tu

s)

UALAR03 Latorica N N N P P P Y Y Y

UAPru01 Prut N N P P

UAPru03 Prut N N P P

UASr Siret N N P P

UATISR01 Tisza N N N P P N N P P

UATISR02 Tisza N N N P P P N Y Y

UATISR03 Tisza N N N P P P N P P

UATISR04 Tisza N N N P P P N P P

UATISR05 Tisza N N N P P P N P P

UAYlpgr Yalpug N N P P

53



Annex 14 of the DRBM Plan Lakes

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemption 
Art. 4(5)
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Annex 14 of the DRBM Plan read me! Coastal waters 

Labels in the table Descripton Possible values
Water body code

with country code
as in Article 5 Roof Report 

Name of river as in Article 5 Roof Report 

Fish Status Class for the Water Body

Benthic invertebrates Status Class for the Water Body

Angiosperms Status Class for the Water Body

Macroalgae Status Class for the Water Body

Phytoplankton Status Class for the Water Body

Overall Biological Status
Status Class for the Water Body  = worst case of the status 

classes of all biological quality elements (acc. to one-out-all-out 
principle)

Hydromorphology Hydromorphology - High Status Only if biological quality elements are in high status 
hydromorphology must also be in high status

Y = Yes, N = No

General Physical 
and Chemical 

conditions

General Physical and Chemical 
conditions SUPPORTIVE to the 

Ecological Status
Status Class for the Water Body

1 = high, 2 = good, 3 = moderate, 
4 = poor, 5 = bad

Specific pollutants Specific pollutants (good or failing 
for Ecological Status)

Status Class for the Water Body for specific pollutants based on 
national quality standards; relevant for the assessment of 

Ecological Status. Specific pollutants are those pollutants that are 
regulated at the national level (and not included in the List 

G = good, F = failing

Overall Ecological Status

Worst case of the Biological Quality Class and Specific pollutants 
Status Class. For High Ecological Status additionally the General 

Physical and Chemical Parameters and the Hydromorphology 
have to be in high status. 

1 = high, 2 = good, 3 = moderate, 
4 = poor, 5 = bad

Confidence class (high, medium, 
low for Overall Ecol.Status)

Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

Artificial Water Body (Y/N) Is the water body artificial? Y = Yes, N = No

HMWB (Y/N) Is the water body heavily modified? 
Y = Yes, N = No, 

PN = provisionally no, 
PY = provisionally yes

Ecological Potential Class
If the water body is artificial or heavily modified - please give the 

information of the Ecological Potential Class
2 = good and above, 3 = 

moderate, 4 = poor, 5 = bad

Explanations

Biological Quality 
Elements

1 = high, 
2 = good, 

3 = moderate,
 4 = poor, 
5 = bad

OVERALL 
ECOLOGICAL 

STATUS

Artificial and 
HMWB 
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Annex 14 of the DRBM Plan read me! Coastal waters 

Labels in the table Descripton Possible values

Confidence class (Ecological 
Potential)

Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

CHEMICAL STATUS CLASS
Chemical Status Class for all pollutants that are regulated by the 

EU
G = good, F = failing

Confidence (Chemical Status) Confidence level of assessment (as discussed in the MA EG) H = high, M = medium, L = low

Ecological Status Risk Class for the Water Body

Chemical Status Risk Class for the Water Body

Organic pollution Risk Class for the Water Body

Nutrient pollution Risk Class for the Water Body

Hazardous substances Risk Class for the Water Body

Hydromorphological alterations Risk Class for the Water Body

Exemption Art. 4(4) Y = Yes, N = No

Exemption Art. 4(5) Y = Yes, N = No
Exemptions

CHEMICAL 
STATUS CLASS

Risk assessment  
for Non EU MS and 
also for EU MS in 

case of low 
confidence

Y = at risk, P = possibly at risk, N 
= not at risk
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Annex 14 of the DRBM Plan Coastal waters

HyMo
Specific 
pollu-
tants

Exemption 
Art. 4(4)

Exemption 
Art. 4(5)
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Annex  15 of the DRBM Plan

COMMENTS 

3. Data resulting from calculations - in some cases the figures are rounded to facilitate presentation.

4. The reader of the report should have in mind exchange rate fluctuations.

1. There are differences between the countries in the methodologies used for calculating respective socio-economic indicators - 
different reference parameters have been used such as population or area within the Danube River Basin (DRB).

DE, SI, HR, BG, RO, CZ, AT, MD, BA: For calculation of the respective data the reference parameter is "area".

SK, RO, AT: National data used as around 98% of the country is in the DRB. RS: 92.8% is in the DRB.

2. The reference year for data collected is 2005. In cases where there is a different reference year, this is indicated. For DE: the 
reference year for all data is 2004 unless otherwise indicated. 

RS: Data does not include data for Kosovo and Metohija, except for Total area within the DRB (Table 1, Column B) where 
Kosovo and Metohija are included.
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Total area 
within DRB

Population Employees total GDP GDP per capita

(km ²) (inhabitants) (number) (million EUR) (EUR per capita)

Austria 80565 7,911,000 3830500 244453 29700
Bosnia and 

Herzegovina* 38719 1,487,785 241047 3323 2230
Bulgaria 42,837 3,443,822 1,419,906 8876 2577
Croatia 35090 3,045,707 1049020 21757 7144

Czech Republic
21692 2,755,000 1244000 29306 10696

Germany 56300 9,700,000 4900000 310000 31700

Hungary
93000 10,176,581 3930100 90003 8937

Moldova 12330 1,096,000 314000 24 754
Romania 231219 21,623,000 9851000 80049 3702

Serbia 81974 7,481,698  2025627 23610 3186

Slovak Republic
47185 5,184,184 2132650 37035 6875

Slovenia
16380 1,761,191 688945 24922 14150

Ukraine 31165 2,640,455 1399465 2881 1090
Total for the 

Danube River 
Basin (DRB) 788456 78306423 31000633 876239 11190

Comments:
Austria: Figures estimated for DRB share of AT, data in column E and F is with reference year 2005
* Bosnia and Herzegovina: Figures only for Republic Srpska; data also for Federation of BiH will be provided in next period

Table 1: General socio-economic indicators
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Bulgaria

Hungary: Exchange rate: 264.27 average yearly exchange rate of Hungarian National Bank for 2006

Croatia: Reference year for population 2001 

Slovenia
Ukraine

Moldova: Estimated data for the Danube Basin; reference year 2006; at date of calculation average exchange 
rate was 1 EUR = 16.3 MDL; GDP per capita is an average per country
Romania
Serbia: Reference year 2005.For all tables, average exchange rate for 2005 was 1EUR=83 din. Data does not 
include data for Kosovo and Metohija, except for Total area within the DRB  (Table 1, Column B) which does 
include Kosova and Metohija.
Slovak Republic

Czech Republic 
Germany

3
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Gross value added (GVA)Share of GVA Gross value added Share of GVA Gross value added Share of GVA

(million EUR) (%) (million EUR) (%) (million EUR) (%)
Austria 3661 1.65 45933 20.74 1752 0.75

Bosnia and 
Herzegovina* 450.00 14.15 486.48 14.64 195 5.87

Bulgaria 795 12 2,221 59 n.a n.a
Croatia 1637 9.1 4243 23.5 499 2.8

Czech Republic
1156 4.40 10083 38.36 645 2.45

Germany
3500 1.3 79600 28.9 3700 1.3

Hungary 3190 4.1 17824 22.9 1294 1.7
Moldova 102 18 85 15 3 0
Romania 6748 8.43 19725 24.64 1670 2.08

Serbia 2092 11.3 3350 20 718 4.1

Slovak Republic
1413 4.35 9398 28.9 522 1.6

Slovenia 554 2.54 5410 24.83 680 3.12
Ukraine
Total for 

Danube River 
Basin 25298 198359 11677

Note: NACE codes classification-rev.1 from 1993

3190 4.1 17824 22.9 1294 1.7

Comments:
Austria
Bosnia and Herzegovina: * Figures are for Republica Srpska only

Agriculture (A+B) Industry (C+D+E41)

Electricity generation 
(Total)

(% hydropower, if available)

Table 2: Production in main economic sectors
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Bulgaria
Croatia: Data in column F and G are data for activities E40 according to the NACE codes classification
Czech Republic 
Germany
Hungary: Data for 2006
Moldova
Romania
Serbia
Slovak Republic
Slovenia
Ukraine
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Total 
public 
water 

supply

Total self-
supplied 

water (large 
users)

Cooling 
purposes          
in mil.m³

Households Industry Agriculture
Others 

(services)

(million m³) (million m³)(million m³) (million m³) (m³/inhabitant)
(m³/1000 

EUR GVA*)
(m³/1000 

EUR GVA*)
(m³/1000 

EUR GVA*)
Austria 2136 433 372 61 55 26 21 1

Bosnia and 
Herzegovina - 

RS 298 179 127 52 84
Bulgaria 4311 3905 166 3740 40 203 8 3
Croatia 384 226 146 80 4 34 16 23 1

Czech Republic
294 83 79 4 74 13 17 no data

Germany
3700 580 580

not 
applicable 55 36 1 not applicable

Hungary 5818 5818 803 5015 39 241 229 5
Moldova 295 276 253 23 33 259 16 18
Romania 5400 4986 56 177 41 14

Serbia 4845 4528 510 4018 51 360 37 16

Slovak Republic
910 849 333 516 363 44 97 644

Slovenia 1037 799 105 2 692 51 13 297 2
Ukraine 1421 209 79

Total for the 
Danube River 

Basin 30849 22871 3474 13510

all water abstracted including for cooling purposes
Notes:

The invoicing systems are quite different in Danube countries. A common data basis exists only for water abstraction.

Table 3: Water abstraction/supply

Water abstraction per sectors 

Total water 
abstraction

of which:
Total 

invoiced 
water 
used
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In column G: * To include all water abstracted, also for cooling purposes 

Column C and 4: * water used for hydropower is not included
*GVA: Gross Value Added

Comments:
Austria
Bosnia abd Herzegovina: Figures for Republika Srpska only
Bulgaria
Croatia: Data on cooling water refers to water which was spent in the process (difference between abstracted and returned quantity)
Czech Republic 
Germany

Hungary:  data for 2004 
Excluding in 
situ water 
use (14881 
million m3)

Refers to 
public supply 
invoiced water

Including 
electricity

Moldova
Romania
Serbia

Slovak Republic

Abstraction 
for cooling 
purposes is 
in mil.m³

Slovenia
Ukraine

7
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not applicable

Total public 
water 

supply
Households Industry Agriculture

Other 
sectors 

(services)

(million m³) (million m³) (million m³) (million m³) (million m³) (million m³) (%) (%) (%)
Austria 2136.1 433.1 1535 100 68 1066.44 91.7 91.7 86.0

Bosnia and 
Herzegovina 127 85.09 15.24 26.7 161.2 33 1.7

67.0

Bulgaria 165.5 136.1 452.4 67 64 99.0
Croatia 146.3 102.4 35.1 0 8.8 135.5 41.3 24.1 69.7
Czech 

Republic 78.5 50.7 19.5 1.4 6.9 295.5 72.6 65.8
88.3

Germany
580 450 130

not 
applicable/ 

no data

not 
applicable/ 

no data 1220 96 95

99.0

Hungary 532.2 371.5 50.9 3.4 106.4 588.62 64.9 54.2 98.4
Moldova 251 29 144 4 74 4.5 60 54 73.0
Romania 4986 1210 3500 276 300 4565 46 31 65.0

Serbia 510 379 77 0 54 389 55 11 77.0
Slovak 

Republic 332.67 229.6 96.3 6.83 839 57.09 55.16
85.3

Slovenia 105.74 90.48 2.8 0 12.463 106 49 45 90.0
Ukraine 209 26.29 38.42 97.35 76.94 159.7 41 51.0
Total for 

Danube River 
Basin (DRB) 10160.0 3593.3 5673.66 488.98 734.203 9982.86

Notes: 

Table 4: Drinking water supply, wastewater services and connection rates for centralised public systems

29.4

There are cases where although the population are not connected to 
the public sewerage and WWTP (wastewater treatment plant), some 
of the population have individual waste water treatment. This is not 
reflected in the table.

Water supply production
Population 

connected to 
public water supply

Population 
connected to 
wastewater 

treatment plant

Population 
connected to 

public sewerage 
system

Total 
collected 

wastewater

8
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Comments:
Austria: Estimation for DRB share of AT
Bosnia and Herzegovina: RS only

Croatia
Czech Republic 

Germany

 "Total 
collected 
wastewater" 
refers to 
wastewater 
collected in 
public 
sewers only

Base year for 
collected 
wastewater: 2004 
Bavaria, 2007 Baden-
Württemberg

Hungary

data for 2005

Moldova
Romania
Serbia
Slovak Republic
Slovenia
Ukraine

There is a difference between the 
households connected to public sewerage 
system and households connected to 
waste water treatment plant. The 
Budapest Central WWTP will start 
working at the end of 2009.

Bulgaria: Reference year 2003. Data will be updated in May

9
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Total number Total capacity Total number Total capacity Total number Total capacity Total number Total capacity

(number) (1000 PE) (number) (1000 PE) (number) (1000 PE) (number) (1000 PE)
Austria 1519 13954 0 0 621 639 898 13315

Bosnia and 
Herzegovina 1 22 1 22

Bulgaria 19 2964 5 18 14 2843 1 103
Croatia 34 1860 14 198 19 1562 1 100

Czech Republic
508 3962 5 2 276 819 227 3141

Germany
1813 19920 23 46 876 1001 914 18873

Hungary 631 11268.245 631 11268.245 616 11230.76 269 5377.799
Moldova 18 312383 18 312383 9 87740 none none
Romania 312 11857 100 1076 209 10083 3 699066

Serbia 32 1247 3 211 29 1036 0

Slovak Republic
226 7 160 31

Slovenia 152 1715 10 418 125 771 17 526
Ukraine

Total for the 
Danube River 

Basin 5265 817 2954 2361

Notes:

Comments:
Austria: Estimation for DRB share of AT

Table 5: Wastewater treatment plants (WWTP)

WWTP with tertiary treatment

The assessment consideres reporting on urban wastewater treatment development in the DRB (agglomerations >= 
2000 PE). In some cases the reporting was done on the national level using statistical data, which covers even 
smaller agglomerations - DE, HR, SI.

Wastewater treatment plants WWTP with primary treatment
WWTP with secondary 

treatment
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Bosnia and Herzegovina: RS only
Bulgaria
Croatia
Czech Republic 
Germany
Hungary: Values are interpreted following the Austrian and Bulgarian examples

Romania
Serbia
Slovak Republic
Slovenia
Ukraine

Moldova: Refers only to currently operating Urban WWTPs in the Moldovan part of the DRB with PE from 2000 to 
10000 plus

11
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Total 
population 

connected to 
treatment 

plant

Population 
connected to 
WWTP with 

primary 
treatment

Population 
connected to 
WWTP with 
secondary 
treatment

Population 
connected to 
WWTP with 

tertiary 
treatment

Population not 
connected 

(%) (%) (%) (%) (%)

Austria 91.7 0 4.3 87.5 8.3 from the total population
Bosnia and 

Herzegovina 1.7 1.7 98.3
Bulgaria 64 1 61 2 36
Croatia 24.1 3 20.7 0.4 75.9

Czech Republic
65.80 0 9.8 56 34.2

Germany 94.1 0.2 6.3 87.6 5.9

Hungary
54.8 2.01 28.05 24.2 45.2

Moldova
54 54 38 0 56

average in the DRB; varies from 
10% not connected in Ungheni to 
85% not connected in Briceni 

Romania 31.26 4.29 25.65 1.32 68.74
Serbia 11 2 9 89

Slovak Republic
51.7 0.4 39.6 11.7 48.3

Slovenia
45 30 14 1 55

Ukraine
Total for the 

Danube River 
Basin

Table 6: Population connected to wastewater treatment plants (WWTP)
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Note:
In some cases population shown as not connected to public sewerage systems may have individual wastewater treatment in place.

Comments:

Bosnia and Herzegovina: RS only
Bulgaria
Croatia
Czech Republic 
Germany
Hungary
Moldova
Romania
Serbia
Slovak Republic
Slovenia
Ukraine

Austria: column F - AT average; figure for population not connected to public sewerage systems, however individual wastewater treatment in place.

data for 2005

13
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Total 
electricity 
capacity

HPP+ installed 
capacity

Total electricity 
generated

HPP generation HPP
Cooling 

(Thermo+Nuclear)

(MW) (MW) (1000 GWh) (1000 GWh) (1000 m³) (1000 m³)

Austria 19182 11853 63.92 37.28 n.a. 1043
Bosnia and 

Herzegovina 1219.11 736.11 4.95 2.34
Bulgaria n.a. 159.69 n.a. 0.296 2886 n.a.
Croatia 1293 297 4794 1336 no data 3700

Czech Republic
2828 15.000 no data no data

Germany no data 2400 no data no data  no data 2260000

Hungary
7222.4 22.37 35.859 0.186 4.148 1183790

Moldova n.a. 16 n.a. 0.0002 450 n.a.
Romania 19.042 59.413

Serbia 8355 2831 36.474 12.032 210878 2814

Slovak Republic
7921 2308.79 30.25 4.31 507 350

Slovenia
2645 707 12.57 2.97 175482 690

Ukraine
Total for the 

Danube River 
Basin 50685 21331

Note:
Some data will be available only in May - BG, MD
DE: Some data are not available considering different reporting basis 
* HPP: Hydropower plant

Table 7: Electricity generation in the DRB
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Comments:
Austria
Bosnia and Herzegovina
Bulgaria
Croatia: Data on cooling waters refers to water which was spent in the process (difference between abstracted and returned quantity)
Czech Republic 
Germany: Reference year for HPP installed capacity is 2008
Hungary

Romania
Serbia
Slovak Republic
Slovenia: 
Ukraine

Moldova: according to agreement signed in 1973, Costesti-Stinca HPP constructed in 1978 operates on a parity basis with Romania

Calculations were made from installed discharge, which is given in m3/s for each HPP in DRB.
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Quantity
Number of commercial 

harbours
(1000 tons) (number)

Austria 12107 7
Bosnia and 

Herzegovina 48.4 1
Bulgaria 3,693 14
Croatia 430 4

Czech Republic
0 0

Germany 4200 9

Hungary
80 28

Moldova 0 1
Romania 98900 13

Serbia 7746 11

Slovak Republic
1028 3

Slovenia
0 0

Ukraine 9585
Total for 

Danube River 
Basin 137817.4 91

Comments:
Austria

Table 8: Inland navigation
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Bosnia and Herzegovina: Figures only for Republika Srpska
Bulgaria
Croatia
Czech Republic 

Hungary
Moldova: Giuirgiulesti Harbour on the Danube River
Romania
Serbia
Slovak Republic
Slovenia
Ukraine

Germany: Reference year is 2007

17
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Quantity
Number of mineral 

aggregates extraction 
sites

(1000 m³) (number)

Austria n.a n.a
Bosnia and 

Herzegovina 653.97 150
Bulgaria 93 12
Croatia 2935

Czech Republic
0 0

Germany 770 184

Hungary
12369 not available

Moldova 0 0
Romania 15903 1100

Serbia 5123 103

Slovak Republic
885.25 n/a

Slovenia
62 n/a

Ukraine
Total for 

Danube Basin 38794.22 1549

Comments:
Austria
Bosnia and Herzegovina

Table 9: Mineral aggregate extraction from the river bed
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Bulgaria: Reference year is 2003.
Croatia
Czech Republic 
Germany:  Reference year is 2007
Hungary

Romania
Serbia
Slovak Republic
Slovenia
Ukraine

Moldova: national environmental legislation prohibits 
extraction of sand and gravel from river beds; these 
activities are being implemented illegally with no 
register.

19
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Households Industry Agriculture
Electricity 
production

Other sector 
(services)

Projected specific 
drinking water 

consumption per capita

(inhabitants) (1000 m³) (1000 m³) (1000 m³) (1000 m³) (1000 m³) (1000 m³) (l/capita/day)

Austria 7938879 1708430.39 434653.63 1059414 113809 n.a. 100553 150
Bosnia and 

Herzegovina 1553187 180
Bulgaria 3151486 8318324 138035 5945762 2234527 12527199 120
Croatia 2938600 150

Czech Republic
2790000 295803 101100 70600 11800 105300 7003 99.3

Germany
9800000 not available not available not available not available not available not available not available

Hungary 9885272 5980.3 422.8 461.3 767 4141.2 189 120
Moldova 1009000 299250 36830 155610 38900 n/a 67910 100
Romania 21190 6576 1450 4490 636 55

Serbia 7700000 12953755 850000 8800000 400000 2813755 90000 150

Slovak Republic
5484000 519834.5 250101.77 567600 125392 138.8

Slovenia 1787608
Ukraine

Total for 
Danube Basin 54059222 24107953.19 1812593.20 16603937.3 2925830.37 2923196.2 12792853.94

Notes:

Table 10: National trends in water demand projected to 2015

Figures do not include water demand for hydropower plants. Only water demand for thermo power plant for cooling is included.

Future demand of water abstraction per sector

Population
Total water 

demand

The water demand projection is calculated based on different national methodologies, which consider minimum, average and maximum scenarios. 
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Comments:
Austria
Bosnia and Herzegovina: Figures for RS only
Bulgaria
Croatia
Czech Republic 
Germany
Hungary: 
Moldova
Romania
Serbia
Slovak Republic
Slovenia
Ukraine

National trends for water demand are not available yet. For year 2015 an estimation for population growth has been calculated = 1.5% (Eurostat).
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Introduction 
The assessment of current levels of cost-recovery for water services is in accordance with Article 9 of 
the Water Framework Directive. Key elements to be investigated in the economic analysis include the 
status of water services, the institutional set-up for cost-recovery, the extent of the recovery of costs 
(financial, environmental and resource costs) of water services and the contribution of key water uses to 
the costs of these services, as well as the incidence of subsidies. 

The presentation of the following case studies aims to highlight parallels and differences across the 
Danube River Basin (DRB) countries with regard to the varying aspects related to the implementation 
of economic analysis: cost-recovery. 

Case study 1: Cost-recovery concerning drinking water supply in Bavaria 
In the German DRB, there are regular benchmarking projects assessing cost-recovery of water services. 
The studies are designed and conducted by private consulting firms. Project partners include council 
associations, associations of water and wastewater services and state environment agencies and 
ministries. 

One such study assesses efficiency and quality of drinking water supply in Bavarian communities and is 
conducted every three years.  

In the 2006 study, the participating companies accounted for about 30% of all drinking water 
distributed in Bavaria and included companies with <0.5 to >2.5 million annual water distribution.  

The study collected a wide range of information and indicators such as organisational set-up, cost and 
revenue structures, network properties and losses, water treatment, energy use, personnel, and many 
others.   

With an average rate of around 100% for the participating companies, the study confirmed full cost-
recovery in the German DRB.  
Depreciation and interest accounted for over 30% of total cost; personnel, materials and services 
procured from third parties for approx. 20% each; taxes, fees etc. together accounted for approx. 7% of 
costs. On average, the participating companies invested approx. 4000 Euro per km of their total supply 
pipe length in 2006. 

Case study 2: Cost-recovery concerning drinking water supply and wastewater services in Croatia  
Case study area: County of Karlovac, 3622 km2 

Population: 141,787 (2001 census), of which 61% are connected to the public water supply, 30% are 
connected to the public sewerage systems with no wastewater treatment. 

Cost-recovery was analysed for four utility companies (Duga Resa, Karlovac, Ogulin, and Slunj) 
comprising approx. 75% of all water services provided in the study area. 

Water supplied: 7.2 million m3; wastewater collected: 3.9 million m3. 

In line with the Utilities Act and the Water Management Financing Act, Croatia has a complex water 
price structure reflecting various cost components. The cubic metre (m3) of water supplied to a final 
user is burdened with: 

� Service price (expressed separately for water supply, wastewater collection and treatment, if 
provided); 

� Water charges (obligatory expenditure set at the national level by the State Government) and 
development charges (facultative expenditure set at the local level by local government) which 
are strictly intended for recovering investment costs and the costs of water administration and 
management related to ensuring water availability and water quality; 

� Value added tax (general tax paid to the state budget). 

The assessment (see table below) shows cost-recovery of approx. 70% of the total O&M costs of 
providing water services in the study area (77% for drinking water supply and 45% for wastewater 
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services). In many cases, service prices do not reflect real costs as local authorities, whose consent is 
required, pursue an underestimated pricing policy. Usually the gaps are filled by the “commercial” 
activities of utility companies. 

The assessed rate of recovering total financial costs is somewhat lower due to large investments, 
especially in wastewater infrastructure in the study area. Investments are co-financed from national 
funds (mainly from revenue from water charges that are collected at the national level and allocated 
without return into particular local projects according to set criteria reflecting priority and solidarity in 
the development of water infrastructure across the state).  

Results for the study area are not representative of the whole of Croatia. Due to the principle of 
solidarity, the national scale is the most appropriate scale for analysing cost-recovery of investment and 
water administration and management costs. 

  

Income / cost (in 1000s of Croatian kunas) Water Wastewater Total 

Incomes (water pricing): 

1. Service prices (revenue of water company) 29.427 4.789 34.216 

2. Water charges (revenue of Croatian Waters) 5.737 4.927 10.664 

3. Development charges (revenue of local budget) 0 0 0 

Subsides (to companies): 

4. For on-going purposes 0 0 0 

5. For investments   2.357 

Costs: 

6. O&M costs 37.993 10.577 48.570 

 Payment for concession 605 0 605 

 Personal costs 13.688 3.420 17.108 

 Materials and Energy 7.510 2.837 10.347 

 Maintenance 2.490 430 2.920 

 Other running costs  13.700 3.890 17.590 

7. Capital costs 7.334 23.028 30.362 

 Repayment of loans (by companies) 1.348 0 1.348 

 Investments in new waterworks  5.986 23.028 29.014 

8. Corresponding costs of water administration and 
management (1) 

>0 
 

>0 
 

>0 
 

Rate of cost-recovery: 

 O&M costs (1. / 6.): 77% 45% 70% 

 All financial costs ((1.+2.+3.) / (6.+7.+8.)) (2) 78% 29% 57% 
 (1)  Not analyzed at the study area level. 
(2)  Costs of water administration and management are missing. 
Source of data: “Economic analysis for the Danube River Basin Management Plan” (Economic Institute of 
Zagreb): evidence from Croatian Waters. Reference year: 2004. 

The Water Management Strategy (adopted in 2008) provides for the implementation of reforms and the 
rationalisation of the water utility sector in Croatia as well as the gradual application of the cost-
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recovery principle by 2015. Local and state authorities, depending on the component of water price for 
which they are responsible, will develop corresponding pricing schemes, taking into account social 
affordability of the determined price for the population.  

Case study 3: Assessing cost-recovery for ensuring sustainable water supply in Slovenia 
A twinning project with Germany and Austria offered 8 Slovene water supply companies the possibility 
to participate in a comparison of services (based on 39 indicators) with approx. 80 other companies in 
the same sector.  

The comparison of indicators was based on international standards and included four categories: supply 
safety; supply quality; supply sustainability and supply efficiency. The methodology for indicator 
comparison is an appropriate instrument for determining adequate water prices in line with the EU 
Water Framework Directive (WFD) requirements, since it enables the comparison of performance and 
determines the potentials for improvement. A comparable methodology has been applied in Germany 
and Austria since 2003 and is used for the comparison of services of over 500 companies. 

The results of the supply sustainability category provide information on cost-recovery analysis within 
the framework of the project (see diagram below). 

 

 
Costs have to be covered by revenues to ensure a sustainable water supply in line with the requirements 
of the WFD. Therefore a cost-recovery of 100% has to be aimed at in the middle-term. Values over 
100% are also common in Germany and Austria. Among the 8 participating companies, none of them 
achieved the value of 100%; three companies, however, almost achieved it. There are also companies 
which are far from the value needed for cost-recovery i.e. they have significant losses in the field of 
water supply. These companies will need to check the adequacy of their prices and adapt them in line 
with the requirements of the WFD. 
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One more indicator was considered in the cost-recovery analysis: the indicator for the repair and 
renewal rate that indicates the maintenance of the so-called technical value. The indicator shows which 
part of the network (including house connections) was repaired or renewed in the respective year. If, for 
example, 2% of the network was repaired or renewed each year, the network will be completely 
repaired or renewed in a period of 50 years. If a relatively long network life-span is taken into account, 
a long-term renewal rate of 1% to 1.5% is reasonable. This means that a network life-span of 75 to 100 
years is considered. The 8 participating companies lie exactly in this range. Regarding the relatively bad 
network condition (water losses and pipe damages) however, this value is still too low.  
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The sustainability indicator category also allows for the time intended for the additional training of 
personnel. Water supply is a demanding and responsible task which requires highly qualified 
personnel. The procedures, techniques and requirements in this field develop continuously; therefore 
additional training of personnel is of key importance for a sustainable and high quality water supply. 
With only an average 1.3 days of additional training per employee per year, the value of the 
participating companies lies below the known comparison values in Bavaria and Austria (approx. 2 
days per employee per year). 

Case study 4: Investigating cost-recovery at the Podtatranska Water Company in Slovakia 
Prior to presenting a summary of results for the case study realised at the Podtatranska Water Company 
in Slovakia, the table below shows figures outlining overall cost-recovery for the Slovakian DRB in 
recent years: 

 

 

 

Repair and renewal rate (network and house connections) 

Additional training of personnel 
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 Cost-recovery in % 

 2004 2005 2006 

Drinking water supply: 
 

97.27 103.53 98.81 

Wastewater collection 
and treatment 104.92 105.99 89.66 

       

The figures represent public water companies, the major providers of drinking water supply and 
wastewater treatment services (W&WW services). 

There are strong indications that the current status of the cost-recovery level in Slovakian water 
companies has being continuously lowered. The economical pressure on water companies has, on the 
one hand, increased due to the growing requirements for the development of public water supply, 
wastewater collection and treatment, as well as the improvement of the quality of services. On the other 
hand, economic pressure is increased by the need to undertake the reconstruction, renovation and 
maintenance of infrastructure. 

The Podtatranska Water Company (PWC) case study is an adaptation of a case study investigated 
within the UNDP/GEF Danube Regional Project in 2005, implemented in close cooperation with the 
ICPDR. The investigations were undertaken at the PWC, which was established in May 2003 as a share 
holding company. The service area is located in northeast Slovakia, in a broad mountain valley, where 
the main activities are tourism, engineering, chemical and food industries. The area of the PWC consists 
of the following settlements: 

� Poprad district (includes Poprad city and 7 surrounding villages): 72,241 inhabitants; several 
industrial activities such as: heating/cooking equipment production, kitchen/washing machine 
production, automatic machines for hot and cold drinks and a brewery and canning plant. 
Inhabitants are connected to the drinking water supply and an old (and obsolete) wastewater 
treatment plant (WWTP). Industry uses the water and sewerage system to support manufacturing 
and non-manufacturing facilities. Prior to discharge into the public sewerage system, industrial 
wastewater customers must ensure that the quality of wastewater will not upset the operation of the 
public W&WW system. However, some industrial facilities also use private water sources for some 
processing activities. 

� Industrial agglomeration of Svit: 9174 inhabitants (also includes one small neighbouring village). 
Job opportunities are in chemical and textile companies (viscose fibre and engineering production 
and textile production). Although the inhabitants of Svit are connected to the sewerage system, the 
wastewaters are discharged without treatment directly into a recipient water body. Over 90% of 
inhabitants are connected to the drinking water supply. 

� Agglomeration of three tourist villages at Smokovce: a total of 4509 inhabitants; with several 
hotels, camping bungalows and motels. It is estimated that 1500 tourists per day (!) visit this area 
during the winter season. The agglomeration is connected to the drinking water supply; only a 
minor proportion of wastewater is collected and discharged directly into the recipient water body, 
the rest is disposed of in holding tanks. 

� Agglomeration of three smaller tourist villages at Strba, located at the foot of the mountains: 7549 
inhabitants with an additional 10,000 tourists per day in the tourist season. Most employment is in 
the tourist industry. This agglomeration is connected to a WWTP that requires replacement. 

All agglomerations are connected to the drinking water supply system (connection rate is 86 - 100%) 
and sewerage and wastewater treatment systems (55 - 92%).  

For the purposes of the case study the following groupings were made: 

� Large industry (some 10 large factories) served by W&WW services but prior to discharge, 
industrial waters are pre-treated. Besides the public W&WW service, some industries have their 
own W&WW system for certain activities.  
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� Small industry (comprises some infrastructure enterprises and institutions - commercial offices, 
schools, hospital, restaurants, local brewery, meat industry, canning industry etc.). 

The maximum water tariff for households in this district for 2003 was set at 16.07 SK/m3 (including 
VAT) for drinking water and 10.15 SK/m3 (including VAT) for wastewater collection and treatment.  

Industrial users have individual contracts, and in 2003, the maximum tariff was set at 36.48 SK/m3 
(drinking water) and 26.22 SK/m3 (wastewater collection and treatment).  

However in Slovakia, beginning in 2006, there are now no differences in price for households and 
industrial users for drinking water, and from 2007, the same applies for wastewater collection and 
treatment (see the table below). 

Development of water tariffs (including VAT) in the PWC (SK) 

Year  1996 1998 2001 2003 2004 2005 2006 2007 

Households 5.00 8.00 11.50 16.07 21.69 28.95 37.44 37.44 Drinking 
water Others 15.80 21.20 25.30 36.48 36.48 37.44 37.44 37.44 

Households 3.00 4.00 7.50 10.15 13.19 17.59 22.87 29.25 Sewage 
water Others 10.80 15.90 18.70 26.22 26.22 29.25 29.25 29.25 

 

Cost-recovery analysis  
Based on ASTEC (Account Simulations for Tariffs and Effluent Charges Model), several scenarios 
were calculated, of which one scenario allowed for varying strategies for setting tariffs to cover costs. It 
is assumed that the tariff changes in order to reach full cost-recovery (FCR) by selected users at the 
minimum tariffs necessary to provide revenues that just cover costs. With an increase in pollution 
charges (from 8.3 million SK to 60.7 million SK), the operator runs the system at a net revenue of - 20 
million SK (when 2003 tariffs are applied).  

The results of the analysis are: 

� The new user charge for drinking water supply will significantly impact the operator’s costs 
(operation cost represents almost 50% of total cost of drinking water service); 

� The new pollution charge has a significant impact on the increase of total costs for wastewater 
services. The pollution charge previously contributed to the total costs of wastewater services by 
7%; after the increase, it represents 30%.  

 

The construction of new WWTP in 2015 will bring additional costs and the operator will run the system 
at a net revenue of –26.5 million SK.  Based upon the analysis, it can be shown that: 

� Pollution charges will be lower (from 60.7 to 48.3 mill SK) but the total costs to treat wastewater 
will increase from 200 million SK to 222.2 million SK; 

� Pollution load into the recipient body will increase due to a larger volume of wastewater collected 
from new clients. 

 

The Poprad unit of the Podtatranska Water Company has a plan to complete an investment in a new 
WWTP and to extend the collection network for wastewater.  

Results of the modelling show that to attain cost-recovery the tariffs for households should increase 
slightly, but industry would fare better with tariffs at almost half of the current rates.  

 

Case study 5: Cost-benefit and institutional analysis concerning the extension and rehabilitation of water 
and wastewater systems in the Cluj / Salaj counties of Romania (December 2007) 
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The weighted average tariff of the regional operating company for water and wastewater (ROC) in 2006 
was 1.38 RON/m3 for water and 0.62 RON/m3 for wastewater. In real terms, the tariffs in force in the 
project region of Cluj-Salaj in January 2007 had increased by 52% since January 2004.  

The current tariff plan foresees the introduction of a unique tariff for the total service area of the ROC, 
which from October 2007 shall be 1.83 RON/m3 for water supply and 0.82 RON/m3 for wastewater. A 
further increase in the water tariff to 1.93 RON/m3 was foreseen for the end of 2008. 
In the with-project scenario, the plan proposes a real increase of tariffs in 6 steps between 2007 and 
2013, two of which are already foreseen in the current tariff plan. (Tariff increases in the years 2007 
and 2008 are already foreseen in the ROC’s tariff plan and have remained unchanged.) 

In a first step, the average tariffs are increased to achieve full recovery of the DPC-S (dynamic prime 
cost of the total system (existing and new infrastructure)) related to Operation and Maintenance 
(OM&A) by 2011.  

In the case of the water tariff, this requirement is already fulfilled at present. However, the wastewater 
tariff will need to be notably increased to achieve the required level of cost coverage. This is mainly a 
consequence of the low-level of the present wastewater tariff and the relatively high amount of 
investments foreseen in the wastewater sector, especially the refurbishment and the extension of 
existing WWTPs which will generate additional OM&A costs. As a reference, the wastewater tariff 
presently does not even cover the DPC-S for OM&A generated by the existing and planned 
infrastructure. Real increases in the wastewater tariff in 2009 and 2011 are +29% and +52% in real 
terms (respectively), after which the tariff will achieve full recovery of the DPC-S related to OM&A. 
For the total tariff, this results in a real increase of +10% and +19%. A further increase of the 
wastewater tariff of around +6% and +20% follows in 2012 and 2013, after which all WWTP are to be 
completed and put into operation (total tariff increase: +3.4% and +10%).  

Expressed in percentage of the DPC-S related to investments, the water tariffs proposed from 2013 
onwards will cover 58%, while the wastewater tariff will cover only 27%. In the case of the total tariff 
(water + wastewater), the recovery of the DPC-S for investment will reach 38% in 2013. The main 
reason for the relatively low DPC-S recovery is the significant investment costs foreseen by the project, 
especially in the wastewater sector. The partial recovery of the DPC-S however does not affect the 
financial sustainability of the ROC, as by far the greatest part of the project investments are financed 
through non-reimbursable grants. 

However, by the end of 2013, the determined tariffs will fully recover the DPC (equivalent to 0.03 
RON/m3 for water and 1.08 RON/m3 for wastewater). In the case of the water tariff, a very limited 
increase is required to recover the additional cost generated by the project. This is because a great part 
of the investment cost is covered by the long-term cost savings achieved by the project investments. 
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1. Baseline scenario (UWWTD, IPPC and BAT*) – from 2005 up to 2015 
Basic / supplementary measures 

UWWTD implementation IPPC and BAT 
Funding sources 

(mil. Euro) 
Country Agglomerations 

>10,000 PE (and 
year) 

Sensitive 
areas % 

Estimated total 
costs 

(mil. Euro) EU National 

Status of 
implementation Trend P-free detergents Others* Remarks 

Germany  Accomplished Art. 5(8), 
combined with 
Art. 5(4) 

Full compliance 
reached, no 
further significant 
costs  

Will be made 
available at a 
later point in 
time 

Will be made 
available at a 
later point in 
time 

Implemented Continuous 
improve-
ment corres-
ponding to 
updating 
BAT 

P-free detergents 
are in use 

 Basic measures 
implemented, a 
minor number of 
projects still 
pending 

Austria Accomplished Art. 5(8), 
combined with 
Art 5(4) 

Full compliance 
reached, no 
further significant 
costs  

250 (total) 
90 (water-
friendly) 
 

250 (total) 
90 (water-
friendly) 
 

Implemented  Continuous 
improve-
ment corres-
ponding to 
updating 
BAT 

Poly-P-free 
detergents are in 
use 

Advisory 
services for 
farmers 

Basic measures 
implemented  

Czech 
Republic 

2010 Whole territory 1315 887 428 Implemented Continuous 
implementa-
tion  

P-free detergents 
are in use except 
in industries and 
institutions where 
washing is 
organised by 
specially trained 
personnel  

Measures are 
proposed in 
framework of 
the River 
Basin 
Management 
Plan (RBM 
Plan) 

Supplementary 
measures are in 
progress as part 
of RBM Plan 

Slovakia 2010 Whole territory 1604  692 912 Implemented Unknown in preparation   
Slovenia 2008 

(Determination of 
NEW sensitive 
areas for the 
Danube area in 
process. Deadline 
for adaptation of 
new sensitive 
areas deadline is 7 
years (2015) 

28.7% of 
Danube 
Region. 
(Determination 
of NEW 
sensitive areas 
for the Danube 
area in 
process.) 
(100% of 
Danube River 
Basin (DRB)  

884 35 State – 398 
Municipal – 133 
Loans - 318 

Implemented Continuous 
improve-
ment 
correspond-
ding to 
updating 
BAT. 
 

P-free detergents 
are in use. 

Advisory 
services for 
farmers. 

In progress. 



Annex 17 – DRBM Plan  
 

ICPDR  /  International Commission for the Protection of the Danube River  /  www.icpdr.org  
 2 

 
Croatia Proposal: 2018 in 

sensitive areas and 
2030 in normal and 
less sensitive 
areas  

Preliminary 
identification of 
sensitive areas 
is under  
technical 
consultation 
with EC. Legal 
framework for 
issuance of 
Decision on 
sensitive areas 
still does not 
exist. 

1950 (including 
agglomerations 
between 2000 -
10,000 PE) 

Unknown Unknown Regulation on the 
procedure for 
establishing 
integrated 
environmental 
requirements (OG 
No. 114/08) is 
adopted.  
Transition period 
2017. 
 

 P-free detergents 
are partially in 
use. Under 
discussion with 
Association of 
Manufacturers 
and Wholesale 
Dealers of 
Washing, 
Cleaning, and 
Beauty Products. 
 
 

  

Serbia To be determined 
after the adoption 
of new Law on 
Water harmonized 
with EU regulation 
(expected in 2009) 

To be 
determined 
after the 
adoption of new 
Law on Water 
harmonized 
with EU 
regulation 
(expected in 
2009) 

First estimates up 
to 4000 (including 
agglomerations 
between 2000 -
10,000 PE). It is 
not possible to 
make estimates up 
to 2015. 

Unknown Unknown In progress. Law is 
adopted, but 
secondary 
regulation is not 
yet prepared. 

Slow 
progress 

All domestic 
factories produce 
P-free detergents; 
most of the 
imported products 
are not P-free.  
Under discussion 
with relevant 
bodies. 

 To be 
determined after 
the adoption of 
new Law on 
Water 
harmonized with 
EU regulation 
(expected in 
2009) 

Bosnia and 
Herzegovina 

Two existing 
wastewater 
treatment plants 
(WWTP) >10,000 
PE and three 
planned WWTP of 
same size by 2015 

Will be defined  
by the end of 
2012 

First estimates 
about 450 (160 
agglomerations 
with >2000 PE).  

Unknown Unknown Full 
implementation is 
not determined yet. 
In preparation are 
6 BAT for food 
industry. 

Slow 
progress 

Domestic factory 
produces about 
50% P-free 
detergents, for 
imported product 
no information. 

  

Hungary 2015 8 3100  1900 1200 Implemented Continuous 
improve-
ment corres-
ponding to 
updating 
BAT 

Approx. 80-90% 
assumed as P-
free by 2013 -
assisted by EURO 
Compact project 
implementation. 

Measures will 
be proposed 
in the 
framework of 
the RBM Plan 

In progress 
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Bulgaria 2010 Whole 

Bulgarian part 
of the Danube 
River District 

352.06 (including 
Urban WWTP and 
collecting 
systems) 

178.36 
(According to 
implementation 
programme of 
Directive 
91/271/EEC) 

173.7 
(According to 
Implementation 
program of 
Directive 
91/271/EEC) 

Under 
implementation 

Issue of 
permits 
corres-
ponding to 
IPPC 
require-
ments 

Measures haven’t 
been  planned yet 

Basic 
measures will 
be proposed 
in the 
framework of 
the RBM Plan 

 

Romania 2015  
(2018 for 
agglomerations 
between 2000 -
10,000 PE) 

Whole territory 13,400 (including 
agglomerations 
between 2000 -
10,000 PE) 

2700(Cohesion 
Fund for the 
period 2007-
2013) 

500 (National 
co-finance for 
EU Fund 2007-
2013) 
 
1792 (Loans at 
different 
International 
Finance 
Institutions for 
the period 2006-
2009) 

Under 
implementation 
(maximum 
transition period 
obtained  
December 2015) 

Continuous 
improve-
ment corres-
ponding to 
IPPC 
permits 

The average % of 
P in AWM 
detergents in 
2008 is 5.3 which 
represents a 66% 
decrease 
compared with 
2005. The 
accelerated 
decrease in trend 
is continuing 
[study GfK and 
PwC]. 

Measures are 
proposed in 
the framework 
of the RBM 
Plan 

In progress 

Moldova 2015 not applicable 19,320 3864 15,456   Not applicable In progress Not developed 
Ukraine 2020 not applicable 317.9 (including 

agglomerations 
between 2000 -
10,000 PE) 

 317.9 
(According to 
National Law   
“Programme for  
Drinking Water” 
adopted 3rd 
March 2005)  

National regulatory 
system  to control 
the impact to water 
from industry was 
adopted in 1994 -
1999 and updated 
in 2002 - 2005 

Continuous 
improve-
ment 

Not applicable In progress Not developed 

 
* UWWTD: Urban Wastewater Treatment Directive; IPPC: Directive for Integrated Pollution Prevention and Control; BAT: Best Available Techniques. 
Others*: legal, European Commission instruments and training 
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2. Baseline scenario (Nitrates Directive and Best Agricultural Practices BAP)– from 2005 to 2015 
 

Land use development assessment (% 
change) 

Nitrates Directive 
implementation 

Rural Development 
Programmes (Axis 2)  

(mil Euro) Country Cultivated  
agricultural 

area  
Forestation Urban area 

 
Livestock 

trends 

Inorganic 
fertilisers 

application 

Nitrogen (N) 
surplus 
(trends) Year Vulnerable zones 

%  

Germany -11 
 

0 +1 -14%2 
 

No changes declining due to 
further increases in 
N-efficiency; 
estimate at present – 
5% 

1996 Action Programme 
for the whole 
German territory 

Will be made available 
at a later point of time 

Austria Slightly 
declining, with 
an estimate of 
–0.4 

Slight increase 
due to climate 
change and use 
of marginal 
agricultural land 

Increasing, 
but an 
estimate 
cannot be 
given 

-6% 3 
 

4% 4 
 

Declining due to 
further increases in 
N-efficiency; 
estimate at present – 
5% 

Fully 
implemen-
ted 

Action Programme 
for the whole 
Austrian territory 
i.e. Austria accepts 
Black Sea waters 
as a vulnerable 
zone 

Will be made available 
at a later point in time 

Czech 
Republic 

-0.57 0.2 0.34 No changes  10% No changes 2004 47.75  
(from 1st 
September 2007) 

2815.5 (without state 
financial aid) or 3616.0 
(inclusive of state 
financial aid) - all for 
2007-2013 

Slovakia -1.5 0.5 1 No changes 50% (60 kg N) + 2008  1242.697 
Slovenia Slightly 

increasing 
Slightly 
increasing 

Increasing  Declining trends Declining trends Declining trends 2004 Action Programme 
for the whole 
territory of Slovenia. 

Axis 2: 588 mil EUR 
(80% from EAFRD, 
20% national co-
financing) 

                                                 
1 National statistics for total area; near total area are used at present 
2 Data from Bavarian Grassland Study 2008 
3 Data from AT Nitrates Report 2008 
4 Data from AT Nitrates Report 2008 
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Croatia n/a n/a n/a n/a n/a n/a 2019 Preliminary 

identification of 
vulnerable zones is 
under technical 
consultation among 
responsible 
ministries and with 
EC. Legal 
framework for 
issuance of 
Decision on 
vulnerable zones 
still does not exist. 

 

Serbia -1.5 0.5 1 No changes 46 kg N - - - 2000 (for period 2007-
2011) 

Bosnia and 
Herzegovina 

n/a n/a n/a n/a n/a n/a Full 
implement-
tation is 
expected 
end 2021. 

Identification of 
vulnerable zones is 
expected end 2012. 
 

n/a 

Hungary -1 0.7 0.3 No changes 20% n.a. 2008 40 1627 (for the period 
2007-2013) 

Bulgaria Slight increase 
of the arable 
area and 
decrease of 
the total 
agricultural 
area  

Slightly 
increasing 

Slightly 
increasing 

For the livestock 
equivalent 
indicator it is 
expected to 
increase by up 
to 2.5% by 2013 

It is expected to 
increase regarding 
the use of 
inorganic 
fertilisers. 

Total balance of 
nutrients in the soil is 
negative. 
 
N surplus   is not 
expected. 

2004: 
Identifi-
cation of 
vulnerable 
zones 
 
2006: 
First Action 
Programme 

34 For the whole country: 
3242 – National Rural 
Development 
programme 2007-
2013, of which  
777 for Axis 2 - Nature 
protection including 
protection of water 
resources.  

Romania -0.6 0.5 0.2 Increasing but 
still far behind 
EU average 
20-25% 

Increasing but still 
far behind EU 
average 
24% 

It could increase, but 
N surplus is still very 
low compared with 
other EU member 

2007-2010 
(first action 
plan) 

6.70 (for the first 
Action Plan) 
57.97 (for the 
second Action Plan) 

2327.682 for Axis 2 
including national co-
financing 
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states   
Moldova 2 0.9 2 + 30% + n/a n/a 1505  
Ukraine -0.9 +17.0 

Forestation by 
region: 
Zakarpatska- 
51%;  
Ivano-
Frankivska– 
41.5%; 
Ternopilska-
13.9%; 
Chernivetska-
29.4% 

Increasing 
but an 
estimate 
cannot be 
given 

-4.2 
 
Cattle: -8 
Pigs:  -14.6 
Sheep: 1.1 
Poultry: 4.9 

0.16 
By region: 
Zakarpatska- 
0.03%; 
Ivano-Frankivska 
–0.20%; 
Ternopilska- 
0.17%; 
Chernivetska- 
0.23% 

+ n/a n/a 16,057  -   State 
Special Programme of 
Rural Development  
(for  period 2007 – 
2015) 

 

                                                 
5 World Bank, European Bank for Reconstruction and Development, International Development Association: 126 (EU Support for Poverty Reduction and 
Economic Growth) 
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1. Objectives 
All fish species of the Danube River Basin (DRB) are migratory to some extent, however, the 

importance of migrations for the viability of fish populations considerable vary among 

species. Migrations are different in terms of migration distances, migration direction 

(upstream, downstream, lateral), spawning habitats, seasons, life stages, etc.. In general, in the 

DRB migratory requirements are more distinct in lowland than in head water fish 

communities (Fig.1). Long-distance-migrants (LDM) such as beluga (Huso huso) migrated up 

to several thousand kilometres from the Black Sea to the barbel zone in the DRB. Medium-

distance-migrants (MDM, so called potamodromous fish species) like nase (Chondrostoma 

nasus) and barbel (Barbus barbus) migrate within the river over distances of 30 to 200 km 

(Waidbacher & Haidvogl 1998). A significant number of lowland fish species depend on 

floodplain spawning habitats during spring season. Contrarily, headwater fish species migrate 

comparable short distances as living and spawning habitats are mostly not far away. 

Nevertheless, in the long term all species need an open continuum for e.g. re-colonisation 

after catastrophic events and for genetic exchange. 

The overall goal of continuity restoration in the DRBD should be free fish migration routes 

within the entire DRB. However, due to the high number of barriers and limited resources a 

prioritisation of measures is necessary. The approach provides indications on a step-wise and 

efficient implementation of restoration measures on the basin-wide scale. It provides useful 

information on the estimated effects of the national measures in relation to their ecological 

effectiveness on the basin-wide scale. The approach serves as a supportive tool for future 

measure implementation. Therefore, it also supports the feedback from the international to the 

national level and vice versa in the DRB. Therefore, the prioritisation tool represents an 

important component of the DRB Management Plan and will be an essential basis for the 
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hydromorphological component on river and habitat interruptions within the Joint 

Programmes of Measures (JPM). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Fish zones and abiotic conditions in running waters (adapted from Jungwirth et al. 2003) 
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2. Distribution of long and medium-distant migrants 
(LDM) in the DRB 

2.1. Methodology 

Historic upstream occurrence of long-distance migrants (LDM) in the DRB is dominated by 

sturgeon species as those species are known to have migrated further upstream than other 

species. The historic occurrence of LDMs is based on historical information going back 

centuries. The historical information serves the definition and use as reference conditions 

corresponding to entirely or almost entirely undisturbed natural conditions. The distribution of 

MDMs is based on modelled data that has been calibrated with current information. The 

Sturgeon migration map provided by the ICPDR was compared and updated with recent 

literature reviews and results of the EU-project EFI+ (Evaluation and improvement of the 

European Fish Index, http://efi-plus.boku.ac.at). 

Currently, the information on the distribution of medium-distant migrants (MDM) in the DRB 

is scarce and incomplete. Therefore, the potential distribution (habitat) of MDM was 

modelled using data from EU-project EFI+ including data from the DRB and other 

catchments in Europe.  

Within the frame of the EU-project EFI+ most of the European fish species have been 

classified according to their migratory behaviour, i.e. long-distance-migrants (LDM), 

medium-distance-migrants (MDM) and resident species (RS). Out of the 58 fish species 

classified as MDM we selected 9 key species occurring in the DRB (Tab. 2). 

Tab.1: Examples for long distance migrants (LDM) in the DRB (based on EFI+ guild classification, 

see http://efi-plus.boku.ac.at) 
 

Nr. Sientific name English name 
1 Huso huso Great stugeon, beluga 

2 Acipenser guldenstaedti Russian sturgeon 

3 Acipenser nudiventris Ship sturgeon 

4 Acipenser stellatus Stellate sturgeon 

5 Alosa caspia Caspian shad 

6 Alosa immaculate (pontica) Pontic shad 
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Tab.2: List of medium-distance migrants (MDM) in the DRB (based on EFI+ guild classification, see 
http://efi-plus.boku.ac.at) used for modelling habitat of MDM in the DRB 
 

Nr. Scientific name English name 
1 Abramis brama Common bream 

2 Abramis sapa Danubian bream 

3 Acipenser ruthenus Sterlet 

4 Aspius aspius Asp 

5 Barbus barbus Barbel 

6 Chondrostoma nasus. Nase 

7 Hucho hucho Danube salmon 

8 Lota lota Burbot 

9 Vimba vimba Vimba 

 

The consolidated EFI+ database comprises about 10,000 sites all over Europe. About 1,000 

sites are located in the DRB. Unfortunately, the number of sites from the Danube catchment 

with occurrence of MDM is small (379 sites) and not sufficient for model calibration. 

Therefore, we used data from additional European catchments comparable with the DRB. By 

restricting the selection of data to Illies’s ecoregions 3 to 16 we tried to avoid a bias from 

Mediterranean (Iberian) and Nordic (Scandinavia) influences, as the distribution of MDM 

might follow different rules in those areas. Out of the resulting 3,800 sites we selected all sites 

(1,268 sites) where MDM were recorded and randomly a similar sized set of data from sites 

where MDM did not occur. In total, about 2,500 sites were used to calibrate the model. 

We used Regression Tree techniques for modelling MDM occurrence as this technique allows 

using also non-normally distributed data. All modelling was done with the open source 

software R®. The Regression Tree function of R® (rpart) includes an internal validation as the 

variable selection and splitting process is repeated 500 times. The results were additionally 

validated by using only data from the DRB. 

For calculating predictive environmental variables such as catchment size, elevation and river 

gradient we used the CCM river model developed by the JRC in Ispra (Vogt et al. 2007) that 

was also used for the EFI+ project. The CCM is a modelled river network and hence there are 
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slight deviations between the modelled river courses and the real ones. This is mainly true in 

the headwaters where the CCM sometimes selects different tributaries compared to other 

maps. Another problem may occur in lowland rivers with very low gradient in plain terrain 

where the actual and modelled river course may deviate. The deviations do not significantly 

affect the results as environmental variables used for the modelling are quite stable against 

river course deviations.  

2.2. Results 

The figure 3 shows the information on status of historic occurrence of LDM sturgeon species 

in the DRB. According to additional data from the EFI+ project and information received 

from national fish experts of the DRB contacted via the ICPDR slight changes of the original 

ICPDR maps have been made: The occurrence of sturgeon species in the Isar river (Bavaria) 

was restricted to the lower part of the river. LDM sturgeons occurrence has been added to the 

lower Inn river and lower Salzach river (Austria). 

The modelled distribution of the MDM in the DRB using Regression-Tree analyses shows 

that the presence and absence of medium-distance migrants (MDM) is mainly determined by 

the size of the catchment (Fig. 2). River segments with upstream catchment areas 

(AREA_ctch) less than 284 km2 have a very low probability of MDM. In addition, river 

segments with an upstream catchment size of less than 1,401 km2 and a mean elevation of the 

upstream catchment (ELEV_MN_du) of more than 819 m have also a low probability of 

MDM. All other river segments have a high probability of occurrence of MDM. The model 

explains the variability of probability of occurrence by about 42 %. Applying the model to the 

data, presence and absence can be explained by about 82 % and 78 %. Applying the model to 

only the data from the DRB reveals similar predictions of presence (78 %) and absence 

(81 %) approving the applicability of the model to the DRB. Fig. 3 clearly shows the 
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separation between the habitat of the LDM, MDM and the head waters above the MDM in the 

DRB. 

Results of modelled MDM habitat were checked by the countries of the DRB and only minor 

deviations from the real conditions were reported and included in the final map. 

|AREA_ctch< 284

ALT_GRADIENT>=0.55 AREA_ctch< 1401

ELEV_MN_du>=819.2

0.07198
n=653

0.3532
n=436

0.2033
n=123

0.6373
n=477

0.8782
n=829

  

Fig.2: Regression-Tree model for medium-distance migrants using data from the EFI+ project: 

Probability of occurrence and number sites of each branch (upstream catchment areas: AREA_ctch, 

mean elevation of the upstream catchment: ELEV_MN_du, gradient of river segment: 

ALT_GRADIENT).  
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3. Development of a prioritisation index for restoring 
continuity 

3.1. Methodology 

The selection of prioritisation criteria for continuity restoration is mainly based on the 

migratory behaviour of LDM and MDM in the DRB (Tab.3). The prioritisation principle 

follows the idea that LDM within the Danube receive the highest priority (weight 4) followed 

by LDM within the tributaries (weight 2). MDM receive less priority (weight 1) and head 

waters are excluded from the prioritisation process (weight 0). Within this prioritisation 

framework obstacles at the mouth of a river receive higher priority than upstream obstacles 

and giving more emphasis on the Danube than on the tributaries. The more distant an obstacle 

is located from the river mouth the less priority is given to the obstacle. In order to give higher 

weight to river segments that are less fragmented by continuity interruptions we weighted the 

length of the reconnected habitat depending on the length of river segments. For this criterion 

we defined different river lengths classes for the Danube and the tributaries to consider river 

size. The final criterion is related to the protection status. Obstacles within protected areas of 

the NATURA2000 network receive higher priority as it is more likely that those river 

segments are maintained in good habitat status and will be restored to a larger degree than un-

protected river segments. 

The criteria are combined by computing a prioritisation index (PI) by weighting the first 

criteria, migratory habitat, by the cumulated weight of the 4 other criteria using the following 

formula: 

 

PI = migratory habitat x (1 + first obstacles upstream + distance from mouth + reconnected habitat + protected site) 
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The maximum possible value of the PI is 36 and the minimum is 0 (only in head waters). 

Finally, the PI was grouped into 5 classes: utmost priority (PI >13), very high priority (PI 10-

12), high priority (PI 7-9), medium priority (4-6) and low priority (PI 1-3). 

For calculating the PI we used again the CCM river network (Vogt et al. 2006). Rivers with 

more than 4.000 km² catchment size were extracted from the CCM. Rivers Lech, Altmühl, 

Crisul Negru, and Somesul Mic were also extracted because they are considered as important 

rivers in the basin management plan. River segments are defined as the river stretch between 

two tributaries.  

1688 locations of barriers were provided by the ICPDR (status 30. October 2009). The 

following criteria were applied during preselection for prioritisation (total N=946): 

- select barriers not passable for fish in 2009 (FISH_AID = NO OR UNKNOWN). N=932 

- select barriers passable in 2009 but within long distant migrants reaches (assuming sturgeons 

cannot pass fish aid). N=14 

 Continuity interruptions provided by the ICPDR were allocated to the CCM (snap to closest 

segment). A number of 85 barriers of 946 for prioritisation could not be allocated because 

they are situated in artificial water bodies (canals) or there are differences of CCM to the 

official ICPDR network at the headwaters. Using various GIS tools the first obstacle upstream 

the mouth, the distance from the mouth, the length of reconnected habitat, and proximity of 

protected areas is calculated and the PI computed. 
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Tab.3: Prioritisation criteria and weighting factors for restoring continuity in the DRB 
 
 An additional criterion, habitat quality of reconnected habitats, could be added in future 

versions of the PI, when consistent information on habitat quality will be available within the 

entire DRB. 

3.2. Results 

The downstream – upstream prioritisation concept is clear visible in the map of prioritisation 

(Fig. 4). The results show that according to the defined prioritisation criteria continuity 

disruptions in the lower Danube (Iron Gate) receive the highest priority with values ≥ 20. In 

the upper Danube the PI ranges between 8 and 16 as long as the Danube is classified as LDM 

habitat. Within the LDM habitat the obstacles in Bavaria generally receive higher values 

compared to Austria because longer habitats are reconnected and most obstacles are within 

Natura2000 areas. Within the tributaries the lowest obstacle and following upstream obstacles 

generally have a higher PI than obstacles located further upstream. In total, 946 continuum 

interruptions have been considered. More than a quarter of the barriers (27 %) are not of 

priority (PI=0) because in headwaters or canals. Out of the 681 prioritised barriers, 39 barriers 

1. Migratory habitat

• Long-distance migrants Danube 4 

• Long-distance migrants habitat 2

• Medium-distance migrants habitat 1

• Short-distance migrants (head waters) 0

2. Obstacles in first river segment upstream  

river mouth

• Yes – in Danube 2

• Yes 1

• No 0

3. Distance from mouth

• First river segment upstream of mouth 3

• Second river segment upstream of mouth 2 

• Third river segment upstream of mouth 1

• River segments upstream of third river segment 0

4. Length of reconnected habitat

• >50 km (>100 km Danube) 2

• 20-50 km (40-100 km Danube) 1

• <20 km (<40 km Danube) 0

5. Protected site (Natura2000)

• Yes 1

• No 0
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(4 %) have a high to utmost priority, 99 barriers (10 %) are of medium and 543 barriers are of 

low priority (58 %). The importance of upstream located barriers will increase in future when 

downstream barriers will have been restored (Fig. 4).  

The results reveal clear ecological priorities for continuity restoration within the DRB. The 

proposed prioritisation should used as a guideline whereby the final decision where and when 

to restore a continuity interruption also depends on the technical feasibility to build fish 

passes or to find other solutions (e.g. removal of barriers) and will be also determined by the 

relevance for national restoration and conservation programmes.  
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Fig. : Number of barriers per Prioritisation Index (PI) 
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Fig. 4: Prioritised continuity restoration of obstacles within the DRB using the Prioritisation Index 

(PI) within habitat of long-distance- and medium-distance-migrants 
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Step-by step approach for sturgeon and other migratory species in the Danube River Basin 
The step-by-step approach shown below was agreed upon at the 9th Ordinary Meeting. It 
describes the vision and required management steps to ensure river and habitat continuity for 
sturgeon and other migratory species at the basin-wide scale. It serves as the basis for the 
definition of respective management objectives and the performance/development of the Iron 
Gates I & II feasibility study. Further details on sturgeons in general, the Action Plan for 
Conservation of sturgeons in the DRB under the Bern Convention (SAP) and future protection 
activities in the DRB can be taken from the ICPDR Sturgeon Background Document1 that has 
been elaborated by the ICPDR’s Sturgeon Task Group. 

Step-by-step approach for sturgeon and other migratory species in the DRB 

 
STEP 1 

Sturgeon species: Performance of a feasibility study on enabling free passage of 
sturgeon sp. at Iron Gates I & II and habitat restoration in the lower Danube section 
below the Iron Gate and in relevant tributaries (evaluation of habitat restoration 
feasibility and effect/performance of habitat restoration measures)1. The feasibility 
study should take into account the issue of downstream migration. Both down and 
upstream migration should also be ensured for other migratory species. The 
feasibility study requires fieldwork and so will last approx. 3 years. Investigations on 
potential funding of the study are taking place. 
Other migratory species: Investigation of presence/absence of tributaries connectivity 
to Danube (basin-wide scale) and longitudinal continuity of Danube and respective 
tributaries (basin-wide approach >4000km2) using other migratory species as 
indicators. Investigation based on national knowledge and Programmes of Measures. 
 

STEP 2 Based on the outcomes of the feasibility study at the Iron Gates I & II: plan, design 
and implement passage facilities for Iron Gates I & II.  
 

STEP 3 As soon as the decision is made to assist sturgeon species and other migratory species 
to bypass the Iron Gate I & II, undertake: 
� Habitat restoration for sturgeons and other migratory sp. in the middle Danube, 

upstream of Iron Gates to the Gabcikovo Dam incl. relevant tributaries 
(evaluation of restoration effect and feasibility; performance of concrete 
measures). 

  � Performance of a feasibility study on enabling sturgeon and other migratory 
species free passage at the Gabcikovo Dam and habitat restoration in the lower 
Danube section below the Iron Gate and in relevant tributaries. The feasibility 
study should take the issue of downstream migration into account. 

 
STEP 4 Based on the outcomes of the feasibility study at Gabcikovo Dam: plan, design and 

implement passage facilities at the Gabcikovo Dam. 
 

STEP 5 Once the decision is made to assist sturgeon species bypass the Gabcikovo Dam: 
� Habitat restoration specific for sturgeons in the upper Danube, upstream of the 

Gabcikovo Dam to the original sturgeon spawning grounds (evaluation of 
restoration effect and feasibility; performance of concrete measures). 

� Feasibility study on sturgeon passage at potentially effected hydropower plants. 
Consider downstream migration and involve the hydropower stakeholders. 

                                                      
1 Sturgeon Background Document – Overlaps of the Sturgeon Action Plan and the DRBM Plan. ICPDR 
Document IC WD 264, 2006. 
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1 Considering the fact that most Danube sturgeon species are very close to extinction, the Sturgeon Task Group 
recommends an immediate implementation of measures in Step 1. This would significantly support the Romanian 
government which has, based on the dramatic situation, endorsed a Ministerial Order on “Conservation of Wild 
Sturgeon Populations and the Development of Sturgeon Aquaculture in Romania” in May 2006.  
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

DE Donau DEBW_6-05 n.a. N N Y U U H
DE Donau DEBW_6-05 n.a. N Y N U U H
DE Donau DEBY_AP002 n.a. Y N N 14.8 U U H
DE Main-Donau-Kanal DEBY_AP144 n.a. Y N N 8.1 U U H
DE Main-Donau-Kanal DEBY_AP144 n.a. Y N N 8.1 U U H
DE Main-Donau-Kanal DEBY_AP144 n.a. Y N N 8.1 U U H
DE Donau DEBY_AP_02 n.a. N N Y U U H
DE Donau DEBY_AP_02 n.a. N N Y U U H
DE Donau DEBY_AP_02 n.a. Y N N 9.2 U U H
DE Donau DEBY_AP_02 n.a. Y N N 9.2 U U H
DE Donau DEBY_AP_02 n.a. Y N N 9.2 U U H
DE Donau DEBY_AP_02 n.a. Y N N 9.2 U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. N N Y U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Donau DEBY_IL001 n.a. Y N N 4.4 U U H
DE Lech DEBY_IL329 n.a. N N Y U U H
DE Lech DEBY_IL329 n.a. N N Y U U H
DE Lech DEBY_IL329 n.a. N N Y U U H
DE Lech DEBY_IL329 n.a. N N Y U U H
DE Lech DEBY_IL329 n.a. N N Y U U H
DE Lech DEBY_IL329 n.a. Y N N 2.8 U U H
DE Lech DEBY_IL329 n.a. Y N N 2.8 U U H
DE Lech DEBY_IL329 n.a. Y N N 2.8 U U H
DE Lech DEBY_IL329 n.a. Y N N 2.8 U U H
DE Lech DEBY_IL329 n.a. Y N N 2.8 U U H
DE Lech DEBY_IL330 n.a. Y N N 6.8 U U H
DE Lech DEBY_IL330 n.a. Y N N 6.8 U U H
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

DE Lech DEBY_IL332 n.a. Y N N 5.6 U U H Y
DE Lech DEBY_IL332 n.a. N Y N U U H Y
DE Lech DEBY_IL333 n.a. N N Y U U H
DE Lech DEBY_IL333 n.a. Y N N 3.6 U U H
DE Lech DEBY_IL333 n.a. Y N N 3.6 U U H
DE Lech DEBY_IL335 n.a. N N Y U U H
DE Lech DEBY_IL335 n.a. N N Y U U H
DE Lech DEBY_IL335 n.a. N N Y U U H
DE Lech DEBY_IL335 n.a. N N Y U U H
DE Lech DEBY_IL335 n.a. Y N N 2.5 U U H
DE Lech DEBY_IL335 n.a. Y N N 2.5 U U H
DE Lech DEBY_IL335 n.a. Y N N 2.5 U U H
DE Lech DEBY_IL335 n.a. Y N N 2.5 U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. N N Y U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Lech DEBY_IL337 n.a. Y N N 2.6 U U H
DE Donau DEBY_IN002 n.a. Y N N 9.0 U U H
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

DE Donau DEBY_IN002 n.a. Y N N 9.0 U U H
DE Donau DEBY_IN004 n.a. Y N N 16.0 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN153 n.a. Y N N 6.4 U U H
DE Inn DEBY_IN156 n.a. Y N N 7.6 U U H
DE Inn DEBY_IN156 n.a. Y N N 7.6 U U H
DE Inn DEBY_IN156 n.a. Y N N 7.6 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN158 n.a. Y N N 3.2 U U H
DE Inn DEBY_IN159 n.a. Y N N 7.8 U U H
DE Inn DEBY_IN159 n.a. Y N N 7.8 U U H
DE Inn DEBY_IN159 n.a. Y N N 7.8 U U H
DE Inn DEBY_IN159 n.a. Y N N 7.8 U U H
DE Inn DEBY_IN159 n.a. Y N N 7.8 U U H
DE Inn DEBY_IN162 n.a. Y N N 7.6 U U H
DE Inn DEBY_IN162 n.a. Y N N 7.6 U U H
DE Inn DEBY_IN162 n.a. Y N N 7.6 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS082 n.a. Y N N 4.3 U U H
DE Isar DEBY_IS084 n.a. Y N N 3.8 U U H
DE Isar DEBY_IS086 n.a. Y N N 9.1 U U H
DE Isar DEBY_IS090 n.a. Y N N 5.0 U U H
DE Isar DEBY_IS090 n.a. Y N N 5.0 U U H
DE Isar DEBY_IS090 n.a. Y N N 5.0 U U H
DE Isar DEBY_IS091 n.a. Y N N 2.7 U U H
DE Isar DEBY_IS091 n.a. Y N N 2.7 U U H
DE Isar DEBY_IS093 n.a. N Y N U U H Y
DE Isar DEBY_IS094 n.a. Y N N 4.1 U U H
DE Isar DEBY_IS094 n.a. Y N N 4.1 U U H
DE Isar DEBY_ISS11 n.a. Y N N 3.6 U U H
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

DE Donau DEBY_NR002 n.a. Y N N 17.8 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR020 n.a. Y N N 3.5 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Naab DEBY_NR021 n.a. Y N N 2.9 U U H
DE Donau DEBY_NR_01 n.a. Y N N 14.5 U U H
DE Donau DEBY_NR_01 n.a. Y N N 14.5 U U H
DE Donau DEBY_NR_01 n.a. Y N N 14.5 U U H
AT Raab AT1000960015 n.a. Y N N 0.4 N N H N4
AT Raab AT1000960019 n.a. N Y N Y N H N4
AT Raab AT1000960019 n.a. Y N N 0.1 N N H N4
AT Raab AT1000960019 n.a. N Y N Y N H N4
AT Raab AT1000960019 n.a. Y N N 0.1 N N H N4
AT Raab AT1000960020 n.a. N Y N Y N H N4
AT Raab AT1001040098 n.a. Y N N 1.1 N N H Y
AT Raab AT1001040098 n.a. Y N N 1.2 N N H Y
AT Raab AT1001040098 n.a. Y N N 0.4 N N H Y
AT Raab AT1001040098 n.a. Y N N 0.7 N N H Y
AT Raab AT1001040098 n.a. Y N N 1.0 N N H Y
AT Raab AT1001040098 n.a. N Y N Y N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Raab AT1001040098 n.a. Y N N 0.7 N N H Y
AT Raab AT1001040098 n.a. Y N N 0.2 N N H Y
AT Raab AT1001040098 n.a. N Y N Y N H N4
AT Raab AT1001040098 n.a. Y N N 0.2 N N H Y
AT Raab AT1001040105 n.a. Y N N 2.1 N N H Y
AT Raab AT1001040105 n.a. Y N N 1.3 N N H Y
AT Raab AT1001040105 n.a. Y N N 1.2 N N H Y
AT Raab AT1001040105 n.a. Y N N 0.6 N N H Y
AT Raab AT1001040108 n.a. N Y N Y N H Y
AT Raab AT1001040108 n.a. Y N N 0.4 N N H N4
AT Raab AT1001040108 n.a. N Y N Y N H Y
AT Raab AT1001040108 n.a. Y N N 0.2 N N H N4
AT Raab AT1001040109 n.a. N N Y N Y H N4
AT Rabnitz AT1001790035 n.a. N Y N Y N H Y
AT Raab AT1002160000 n.a. N Y N Y N H N4
AT Lech AT301500000 n.a. N Y N Y N H N4
AT Lech AT302370006 n.a. N Y N Y N H Y
AT Lech AT302370009 n.a. N Y N Y N H Y
AT Donau AT303070000 n.a. Y N N 20.0 N N H N4
AT Salzach AT304690001 n.a. N Y N Y N H Y
AT Salzach AT304690002 n.a. Y N N 1.0 N N H Y
AT Salzach AT304690003 n.a. N N Y N Y H N4
AT Salzach AT304690004 n.a. N N Y N Y H N4
AT Salzach AT304690004 n.a. N Y N Y N H N4
AT Salzach AT304690005 n.a. N Y N Y N H N4
AT Salzach AT304690006 n.a. N Y N Y N H N4
AT Salzach AT304690007 n.a. N Y N Y N H N4
AT Inn AT304980001 n.a. N N Y N Y H Y
AT Inn AT304980001 n.a. N Y N Y N H N4
AT Inn AT304980003 n.a. Y N N 32.0 N N H Y
AT Inn AT304980003 n.a. N Y N Y N H Y
AT Inn AT304980006 n.a. N N Y N Y H N4
AT Inn AT304980007 n.a. N Y N Y N H Y
AT Inn AT304980007 n.a. N N Y N Y H N4
AT Inn AT304980007 n.a. N Y N Y N H Y
AT Inn AT305340003 n.a. Y N N 14.6 N N H N4
AT Inn AT305340005 n.a. Y N N 16.5 N N H N4
AT Inn AT305340007 n.a. Y N N 12.7 N N H N4
AT Inn AT305340009 n.a. Y N N 12.1 N N H N4
AT Inn AT305340010 n.a. Y N N 7.5 N N H N4
AT Salzach AT305350001 n.a. Y N N 3.8 N N H Y
AT Salzach AT305350001 n.a. Y N N 5.1 N N H Y
AT Salzach AT305350001 n.a. Y N N 4.3 N N H Y
AT Salzach AT305350001 n.a. Y N N 4.4 N N H Y
AT Salzach AT305350003 n.a. N N Y N Y H N4
AT Salzach AT305350003 n.a. Y N N 2.2 N N H Y
AT Salzach AT305350003 n.a. Y N N 1.2 N N H Y
AT Salzach AT305350006 n.a. Y N N 5.3 N N H Y
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Salzach AT305360002 n.a. Y N N 3.1 N N H Y
AT Salzach AT305360002 n.a. Y N N 3.0 N N H Y
AT Salzach AT305360002 n.a. N N Y N Y H Y
AT Salzach AT305360002 n.a. Y N N 2.0 N N H Y
AT Inn AT305850004 n.a. Y N N 2.9 N N H Y
AT Inn AT305850005 n.a. N N Y N Y H Y
AT Lech AT307080000 n.a. N N Y N Y H N4
AT Salzach AT307200001 n.a. Y N N 5.1 N N H N4
AT Enns AT400240105 n.a. N Y N Y N H N4
AT Enns AT400240106 n.a. N Y N Y N H N4
AT Donau AT409040009 n.a. Y N N 26.4 N N H N4
AT Donau AT409040011 n.a. Y N N 30.3 N N H N4
AT Donau AT409040012 n.a. Y N N 26.3 N N H N4
AT Traun AT409920001 n.a. N Y N Y N H Y
AT Traun AT409920001 n.a. N Y N Y N H Y
AT Enns AT409970000 n.a. N N Y N Y H N4
AT Donau AT410360002 n.a. Y N N 22.3 N N H N4
AT Donau AT410360003 n.a. Y N N 40.0 N N H N4
AT Donau AT410360005 n.a. Y N N 16.0 N N H N4
AT Donau AT410360007 n.a. Y N N 27.0 N N H N4
AT Donau AT410360009 n.a. Y N N 25.0 N N H N4
AT Donau AT410360012 n.a. Y N N 35.3 N N H N4
AT Traun AT411130013 n.a. Y N N 5.0 N N H N4
AT Traun AT411130014 n.a. Y N N 10.0 N N H N4
AT Traun AT411130016 n.a. Y N N 7.8 N N H N4
AT Traun AT411130018 n.a. N Y N Y N H N4
AT Traun AT411130020 n.a. Y N N 0.8 N N H N4
AT Traun AT411130027 n.a. Y N N 3.5 N N H N4
AT Traun AT411130028 n.a. N Y N Y N H Y
AT Traun AT411130030 n.a. Y N N 1.1 N N H N4
AT Traun AT411130031 n.a. Y N N 3.0 N N H N4
AT Traun AT411130031 n.a. N Y N Y N H N4
AT Traun AT411130032 n.a. Y N N 1.2 N N H N4
AT Traun AT411130035 n.a. N Y N Y N H Y
AT Traun AT411130035 n.a. Y N N 1.4 N N H N4
AT Traun AT411130035 n.a. Y N N 0.2 N N H N4
AT Traun AT411130035 n.a. N Y N Y N H Y
AT Traun AT411130035 n.a. Y N N 0.6 N N H N4
AT Traun AT411130035 n.a. N Y N Y N H Y
AT Traun AT411130035 n.a. Y N N 0.3 N N H N4
AT Traun AT411130035 n.a. Y N N 1.0 N N H N4
AT Enns AT411250006 n.a. Y N N 3.0 N N H Y
AT Enns AT411250008 n.a. N Y N Y N H N4
AT Enns AT411250008 n.a. Y N N 1.3 N N H N4
AT Enns AT411250012 n.a. Y N N 3.1 N N H N4
AT Enns AT411250012 n.a. N Y N Y N H N4
AT Enns AT411250012 n.a. Y N N 2.5 N N H N4
AT Enns AT411250012 n.a. N Y N Y N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Enns AT411250012 n.a. Y N N 2.9 N N H N4
AT Enns AT411250012 n.a. N Y N Y N H N4
AT Enns AT411250014 n.a. Y N N 5.7 N N H N4
AT Enns AT411250016 n.a. Y N N 6.0 N N H N4
AT Enns AT411250018 n.a. Y N N 8.6 N N H N4
AT Enns AT411250020 n.a. N N Y N Y H N4
AT Enns AT411250021 n.a. N Y N Y N H N4
AT Enns AT411250021 n.a. Y N N 5.1 N N H N4
AT Enns AT411250023 n.a. Y N N 7.5 N N H N4
AT Enns AT411250025 n.a. Y N N 7.8 N N H N4
AT Enns AT411250027 n.a. Y N N 8.9 N N H N4
AT Enns AT411250029 n.a. Y N N 13.1 N N H N4
AT Enns AT411250031 n.a. Y N N 9.0 N N H N4
AT Enns AT411250035 n.a. Y N N 6.9 N N H N4
AT Enns AT411250036 n.a. N N Y N Y H N4
AT Enns AT411250036 n.a. N Y N Y N H Y
AT Enns AT411250036 n.a. Y N N 1.8 N N H Y
AT Traun AT411970000 n.a. N Y N Y N H N4
AT Traun AT411970000 n.a. Y N N 0.1 N N H N4
AT Traun AT411980001 n.a. Y N N 0.4 N N H N4
AT Traun AT411980001 n.a. N Y N Y N H N4
AT Traun AT411980001 n.a. Y N N 0.1 N N H N4
AT Traun AT411980001 n.a. N Y N Y N H N4
AT Traun AT411980002 n.a. N Y N Y N H N4
AT Traun AT411980002 n.a. Y N N 0.1 N N H N4
AT Traun AT412100002 n.a. Y N N 1.7 N N H N4
AT Thaya AT500010030 n.a. N Y N Y N H N4
AT Thaya AT500010030 n.a. Y N N 17.8 N N H N4
AT Thaya AT500010030 n.a. N Y N Y N H N4
AT Thaya AT500010030 n.a. N Y N Y N H N4
AT Thaya AT500010030 n.a. N Y N Y N H N4
AT Thaya AT500010030 n.a. N Y N Y N H N4
AT Thaya AT500010031 n.a. Y N N 0.7 N N H N4
AT Thaya AT500010036 n.a. N Y N Y N H Y
AT Thaya AT500010036 n.a. Y N N 8.6 N N H N4
AT Thaya AT500010036 n.a. N Y N Y N H Y
AT Thaya AT500010036 n.a. Y N N 1.6 N N H N4
AT Thaya AT500010036 n.a. Y N N 4.3 N N H N4
AT Thaya AT500010036 n.a. Y N N 1.4 N N H N4
AT Thaya AT500010036 n.a. N Y N Y N H Y
AT Thaya AT500010036 n.a. Y N N 3.2 N N H N4
AT Thaya AT500010036 n.a. N Y N Y N H Y
AT Thaya AT500010038 n.a. Y N N 2.0 N N H N4
AT Thaya AT500010038 n.a. Y N N 0.2 N N H N4
AT Thaya AT500010038 n.a. Y N N 0.5 N N H N4
AT Thaya AT500010038 n.a. Y N N 0.6 N N H N4
AT Thaya AT500010038 n.a. Y N N 0.2 N N H N4
AT Thaya AT500010038 n.a. N Y N Y N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Thaya AT500010038 n.a. Y N N 0.5 N N H N4
AT Thaya AT500010038 n.a. N Y N Y N H N4
AT Thaya AT500010038 n.a. Y N N 0.1 N N H N4
AT Thaya AT500010038 n.a. Y N N 1.0 N N H N4
AT Thaya AT500010038 n.a. Y N N 0.5 N N H N4
AT Thaya AT500010038 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 1.7 N N H N4
AT Thaya AT500010043 n.a. Y N N 0.2 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 3.5 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 0.8 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 0.9 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 0.4 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 1.1 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 1.8 N N H N4
AT Thaya AT500010043 n.a. Y N N 1.5 N N H N4
AT Thaya AT500010043 n.a. Y N N 0.7 N N H N4
AT Thaya AT500010043 n.a. N Y N Y N H N4
AT Thaya AT500010043 n.a. Y N N 2.7 N N H N4
AT Thaya AT500040002 n.a. Y N N 0.3 N N H N4
AT Thaya AT500040002 n.a. Y N N 0.9 N N H N4
AT Thaya AT500040002 n.a. Y N N 0.7 N N H N4
AT Mur AT801180004 n.a. N N Y N Y H N4
AT Mur AT801180005 n.a. N N Y N Y H N4
AT Mur AT801180007 n.a. N Y N Y N H Y
AT Mur AT801180007 n.a. Y N N 0.4 N N H Y
AT Mur AT801180008 n.a. N Y N Y N H N4
AT Mur AT801180008 n.a. Y N N 0.3 N N H N4
AT Mur AT801180009 n.a. N Y N Y N H N4
AT Mur AT801180029 n.a. Y N N 1.6 N N H Y
AT Mur AT801180029 n.a. Y N N 2.4 N N H Y
AT Mur AT802710002 n.a. N Y N Y N H N4
AT Mur AT802710002 n.a. Y N N 1.0 N N H N4
AT Mur AT802710002 n.a. N Y N Y N H N4
AT Mur AT802710002 n.a. Y N N 1.2 N N H N4
AT Mur AT802710002 n.a. N Y N Y N H N4
AT Mur AT802710002 n.a. Y N N 0.7 N N H N4
AT Mur AT802710002 n.a. N Y N Y N H N4
AT Mur AT802710002 n.a. Y N N 0.5 N N H N4
AT Mur AT802710002 n.a. Y N N 1.2 N N H N4
AT Mur AT802710008 n.a. Y N N 2.3 N N H N4
AT Mur AT802710009 n.a. N Y N Y N H N4
AT Mur AT802710009 n.a. Y N N 0.9 N N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Mur AT802710009 n.a. Y N N 3.0 N N H N4
AT Mur AT802710009 n.a. N Y N Y N H N4
AT Mur AT802710009 n.a. Y N N 2.3 N N H N4
AT Mur AT802710009 n.a. Y N N 3.1 N N H N4
AT Mur AT802710009 n.a. N Y N Y N H N4
AT Mur AT802710009 n.a. Y N N 0.9 N N H N4
AT Mur AT802710009 n.a. N Y N Y N H N4
AT Mur AT802710009 n.a. Y N N 2.4 N N H N4
AT Mur AT802710009 n.a. N Y N Y N H N4
AT Mur AT802710009 n.a. Y N N 5.0 N N H N4
AT Mur AT802710014 n.a. Y N N 5.4 N N H N4
AT Mur AT802710014 n.a. Y N N 4.2 N N H N4
AT Mur AT802710014 n.a. Y N N 5.3 N N H N4
AT Mur AT802710014 n.a. Y N N 3.6 N N H N4
AT Mur AT802710014 n.a. Y N N 7.3 N N H N4
AT Mur AT802710014 n.a. Y N N 3.0 N N H N4
AT Mur AT802720001 n.a. Y N N 0.8 N N H N4
AT Mur AT802720003 n.a. Y N N 2.4 N N H N4
AT Mur AT802720005 n.a. N Y N Y N H N4
AT Mur AT802720005 n.a. Y N N 4.6 N N H N4
AT Mur AT802720005 n.a. N Y N Y N H N4
AT Mur AT802720005 n.a. N Y N Y N H N4
AT Mur AT802720005 n.a. Y N N 0.6 N N H N4
AT Mur AT802720005 n.a. Y N N 3.1 N N H N4
AT Drau AT900470001 n.a. N N Y N Y H N4
AT Drau AT900470001 n.a. N N Y N Y H N4
AT Drau AT900470003 n.a. N N Y N Y H N4
AT Drau AT900470003 n.a. Y N N 5.6 N N H N4
AT Drau AT900470003 n.a. N N Y N Y H N4
AT Drau AT900470003 n.a. Y N N 4.5 N N H N4
AT Drau AT900470003 n.a. N N Y N Y H N4
AT Drau AT900470003 n.a. Y N N 4.3 N N H N4
AT Drau AT900470022 n.a. N N Y N Y H N4
AT Drau AT900470051 n.a. Y N N 2.6 N N H N4
AT Drau AT900470051 n.a. N N Y N Y H N4
AT Drau AT900470051 n.a. Y N N 5.8 N N H N4
AT Drau AT900470051 n.a. N N Y N Y H N4
AT Drau AT900470051 n.a. Y N N 16.4 N N H N4
AT Drau AT900470055 n.a. N N Y N Y H N4
AT Drau AT900470055 n.a. N N Y N Y H N4
AT Drau AT900470055 n.a. Y N N 10.5 N N H N4
AT Drau AT900470055 n.a. N N Y N Y H N4
AT Drau AT900470055 n.a. Y N N 7.4 N N H N4
AT Drau AT900470055 n.a. N N Y N Y H N4
AT Drau AT900470055 n.a. Y N N 6.6 N N H N4
AT Drau AT900470055 n.a. N N Y N Y H N4
AT Drau AT900470056 n.a. N Y N Y N H N4
AT Drau AT900470057 n.a. Y N N 9.7 N N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

AT Drau AT903540002 n.a. N Y N Y N H N4
AT Drau AT903540003 n.a. N Y N Y N H N4
AT Drau AT903770000 n.a. N N Y N Y H N4
CZ Dyje CZ41172000 VD Vranov - p�ehrada Y N N 27.8 N N O P A
CZ Dyje CZ41277001 VDNM-horní hráz Y N N 9.7 N N I O O
CZ Svratka CZ41315000 VD Vir I, p�ehrada Y N N 8.1 N N O P H
CZ Svratka CZ41416000 VD Brno Y N N 8.5 N N O I H
CZ Dyje CZ41948000 VDNM-st�ední hráz Y N N 4.1 N N I O O
CZ Dyje CZ41958000 VDNM-dolní hráz Y N N 7.8 N N I O O
SK Dunaj SKD0017 Dunaj pod ha�ou �unovo N Y N N N H N
SK Dunaj SKD0019 ha� �unovo Y N N 19.4 N N H N
SK Hornád SKH0003 VN Ružín I Y N N 15.1 N N H M
SK Hornád SKH1001 VN Ružín II - Malá Lodina Y N N 4.5 N N H
SK Ipe� SKI0001 VN Málinec Y N N 2.9 N N P
SK Ipe� SKI0004 stupe� Litke / Tren� (HU) N Y N N N P
SK Ipe� SKI0004 ha� Bo�kovce Y N N 4.0 N N I
SK Ipe� SKI0004 stupe� Holiša Y N N 8.5 N N M I
SK Ipe� SKI0004 ha� Trebe�ovce Y N N 4.0 N N I
SK Ipe� SKI0004 ha� Kalonda Y N N 10.0 N N I
SK Ipe� SKI0004 ha� Balog nad Ip�om / Dejtár 

(HU)
Y N N 2.8 N N I

SK Ipe� SKI0004 ha� Ve�ká Ves nad Ip�om / 
Ipolyvece (HU)

Y N N 5.8 N N I O

SK Ipe� SKI0004 ha� Šahy Y N N 6.0 N N I O
SK Ipe� SKI0004 ha� Vyškovce nad Ip�om Y N N 9.1 N N I O
SK Ipe� SKI0004 ha� Kubá�ovo Y N N 9.2 N N I O
SK Ipe� SKI0004 ha� Ipe�ský Sokolec / Tésa (HU) Y N N 6.2 N N I O

SK Ipe� SKI0004 ha� Malé Kosihy / Ipolytölgyes 
(HU)

Y N N 9.0 N N I O

SK Hron SKR0005 VN Kozmálovce Y N N 4.1 N N E
SK Váh SKV0005 VN Liptovská Mara Y N N 8.4 N N H
SK Váh SKV0006 VD Krpe�any Y N N 6.2 N N H
SK Váh SKV0006 Váh pod VD Krpe�any N Y N Y N H Y
SK Váh SKV0007 VD Žilina Y N N 7.4 N N H
SK Váh SKV0007 VD Hri�ov Y N N 5.1 N N H
SK Váh SKV0007 Váh pod VD Hri�ov N Y N Y N H Y
SK Váh SKV0007 VD Nosice Y N N 10.3 N N H
SK Váh SKV0007 Váh pod VD Nosice N Y N Y N H Y
SK Váh SKV0007 ha� Dolné Ko�kovce Y N N 5.6 N N H
SK Váh SKV0007 Váh pod ha�ou Dolné Ko�kovce N Y N Y N H Y

SK Váh SKV0007 ha� Tren�ianske Biskupice Y N N 5.0 N N H
SK Váh SKV0007 Váh pod ha�ou Tren�ianske 

Biskupice
N Y N Y N H Y

SK Váh SKV0008 VN S��ava Y N N 5.9 N N H
SK Váh SKV0019 Váh pod VN S��ava N Y N Y N H Y
SK Váh SKV0019 VD Krá�ová Y N N 11.8 Y N H Y
SK Váh SKV0027 VD Selice Y N N 4.0 Y N H Y
SK Váh SKV1001 VN Beše�ová Y N N 3.2 N N H
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

HU Duna HUAEP443 Dunakiliti duzzasztó és 
fenékküszöb

Y Y N 8.0 N N O Y

HU Duna HUAEP443 Duna Szigetköznél Q hiány N Y N Y N Y
HU Fehér-Körös HUAEP471 Fehér-Körös duzzasztómû Y Y N 2.0 N N O M N4
HU Fehér-Körös HUAEP471 Fehér-Körös Y N N 7.0 N N Y
HU Fekete-Körös HUAEP475 Fekete-Körös Y N N 20.0 N N Y
HU Hármas-Körös HUAEP567 Hármas-Körös 

Békésszentandrási-vízlépcsõ
Y N N 44.0 N N O I A N4

HU Hernád HUAEP579 Hernád alsó, Bõcsi- duzzasztás Y Y N 7.0 N N H N4

HU Hernád HUAEP580 Hernád felsõ duzzasztás, 
Felsõdobsza

Y N N 5.0 N N H N4

HU Hernád HUAEP580 Hernád felsõ duzzasztás, Gibárt Y N N 7.0 N N H N4

HU Hernád HUAEP580 Hernád felsõ duzzasztás, 
Hernádszurdok

Y Y N 3.0 N N I N4

HU Hortobágy-
fõcsatorna

HUAEP595 Hortobágy-fõcsatorna Borsósi-
duzzasztó

Y Y N 31.0 N N A I N4

HU Kettõs-Körös HUAEP668 Kettõs-Körös Békési- duzzasztó Y Y N 11.0 N N I O N4

HU Kettõs-Körös HUAEP668 Kettõs-Körös Y Y N 26.0 N N I Y
HU Mosoni-Duna HUAEP812 Mosonmagyaróvári Mosoni-

Duna duzzasztó
Y Y N 3.0 N N I Y

HU Rába HUAEP899 Rába (Csörnöc-Herpenyõtõl) - 
Nicki-duzzasztó

Y N N 1.0 N N H I Y

HU Rába HUAEP900 Rába, Ikervári-duzzasztó Y Y N 14.0 N N H Y
HU Rába HUAEP900 Rába, (Lapincstól) Körmendi-

duzzasztó
Y Y N 1.0 N N H Y

HU Rába HUAEP903 Rába (határtól) - Alsószölnöki- 
duzzasztó

Y Y N 4.0 N N M Y

HU Rába HUAEP903 Rába (határtól) - Szentgotthárdi-
duzzasztó

Y Y N 3.0 N N M Y

HU Rába HUAEP903 Rába (határtól) - Csörötneki-
duzzasztó

Y Y N 8.0 N N Y

HU Sebes-Körös HUAEP953 Sebes-Körös felsõ Biharugrai-
fenékgát

Y Y N 3.0 N N A N4

HU Sebes-Körös HUAEP953 Sebes-Körös felsõ Y N N 15.0 N N Y
HU Sebes-Körös HUAEP954 Sebes-Körös alsó, Körösladányi-

duzzasztó
Y Y N 1.0 N N I Y

HU Sebes-Körös HUAEP954 Sebes-Körös alsó Y N N 14.0 N N Y
HU Sió HUAEP959 Sió-árvízkapu Y N N 25.0 N N Y
HU Tisza HUAEQ059 Tiszalöki-víztározó Y Y N 97.0 N N I A P Y
HU Tisza HUAIW389 Kiskörei-víztározó Y Y N 116.0 N N A I H Y
SI Sava SISI1VT170 HE Mav�i�e Y N Y 7.0 N U H N4
SI Sava SISI1VT170 HE Medvode Y N Y 6.0 N U H N4
SI Sava SISI1VT713 HE Vrhovo Y N Y 10.0 N U H N4
SI Sava SISI1VT739 HE Boštanj Y N Y 10.0 N U H N4
SI Sava SISI1VT739 HE Blanca Y N Y 9.0 N U H N4
SI Sava SISI1VT739 HE Krško Y N Y 9.0 N U H N4
SI Drava SISI3VT359 HE Dravograd Y N Y 10.0 N U H N4
SI Drava SISI3VT359 HE Vuzenica Y N Y 12.0 N U H N4
SI Drava SISI3VT359 HE Vuhred Y N Y 13.0 N U H N4
SI Drava SISI3VT359 HE Ožbalt Y N Y 13.0 N U H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

SI Drava SISI3VT359 HE Fala Y N Y 8.0 N U H N4
SI Drava SISI3VT359 HE Mariborski otok Y N Y 16.0 N U H N4
HR Drava HRDRA_S0002 Akumulacija HE Dubrava Y N N 11.0 Y N 0
HR Drava HRDRA_S0011 Akumulacija HE Varaždin Y N N 3.6 Y N 0
HR Drava HRDRA_S0012 Akumulacija HE �akovec Y N N 9.0 Y N 0
HR Drava HRDRA_T0009 Hydropeaking from HE Dubrava N N Y Y Y 0

RS Begej RSBEG Uspor od ustave Stajicevo Y N N 29.8 N N N
RS Dunav RSD2 Akumulacija HE Djerdap II Y N N 81.0 N N N
RS Dunav RSD3 Akumulacija HE Djerdap I do 

usca Nere
Y N N 136.4 N N N

RS Dunav RSD4 Akumulacija HE Djerdap I od 
usca Nere do usca Velike 
Morave

Y N N 32.9 N N N

RS Dunav RSD5 Akumulacija HE Djerdap I od 
usca Velike Morave do usca 
Save

Y N N 67.5 N N N

RS Dunav RSD6 Akumulacija HE Djerdap I od 
usca Save do usca Tise

Y N N 44.6 N N N

RS Dunav RSD7 Akumulacija HE Djerdap I od 
usca Tise do Novog Sada

Y N N 40.8 N N N

RS Drina RSDR_2 Akumulacija HE Zvornik Y N N 20.3 N N N
RS Drina RSDR_4 Akumulacija HE Bajina Basta Y N N 23.7 N N N
RS Ibar RSIB_5 Akumulacija HE Gazivode Y N N 25.6 N N N
RS Lim RSLIM_3 Akumulacija HE Potpec Y N N 14.8 N N N
RS Sava RSSA_1 Akumulacija HE Djerdap I od 

usca Save u Dunav do Sapca
Y N N 98.9 N N N

RS Tamis RSTAM_1 Uspor od ustave Opovo Y N N 41.5 N N N
RS Tamis RSTAM_1 Uspor od ustave Pancevo Y N N 38.8 N N N
RS Tamis RSTAM_2 Uspor od ustave Tomasevac Y N N 36.4 N N N
RS Tisa RSTIS_1 Akumulacija HE Djerdap I od 

usca Tise u Dunav do brane 
Novi Becej

Y N N 60.8 N N N

RS Tisa RSTIS_2 Akumulacija brane na Tisi kod 
Novog Beceja

Y N N 99.5 N N N

RS Velika Morava RSVMOR_1 Akumulacija HE Djerdap I od 
usca Velike Morave u Dunav do 
Ljubicevskog mosta

Y N N 13.0 N N N

RS Zapadna Morava RSZMOR_3 Akumulacije Parmenac, 
Medjuvrsje i Ovcar banja

Y N N 30.6 N N N

RO Arges ROLW10.1_B1 AC. VIDRARU Y N N 4.7 Y N H N5
RO Arges ROLW10.1_B2 CONTINUA : ARGES - 

SECTOR INTRARE AC. OESTI - 
AMONTE CONFL

Y N N 23.4 N N H P 0

RO Arges ROLW10.1_B3 CONTINUA - ARGES: SECTOR 
AMONTE CONF. VALSAN - 
INTRARE AC

Y N N 17.3 N N H P N4

RO Arges ROLW10.1_B4 CONTINUA - ARGES: SECTOR 
INTRARE AC. PRUNDU 
(PITESTI) - AV

Y N N 12.9 N N H P I N4

RO Arges ROLW10.1_B5 AC. ZAVOIU ORBULUI Y N N 3.7 N N P I N4
RO Arges ROLW10.1_B6 AC. FRONTALA OGREZENI Y N N 3.3 N N P N4
RO Arges ROLW10.1_B7 AC. MIHAILESTI Y N N 11.9 N N H N4
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

RO Ialomita ROLW11.1_B1 Acumularea Bolboci Y N N 2.0 N N H I M 0
RO Ialomita ROLW11.1_B3 Acumularea Dridu Y N N 9.5 N N P H O 0
RO Bistrita ROLW12.1.53_B3 Ac Izvoru Muntelui Y N N 29.1 N N H 0

RO Bistrita ROLW12.1.53_B5 Ac Pangarati-Viisoara-Vaduri-
Batca Doamnei

Y N N 7.3 N N H 0

RO Bistrita ROLW12.1.53_B7 Ac Racova-Garleni-Lac 
Agrement-Lilieci-Bacau II

Y N N 16.4 N N H 0

RO Buzau ROLW12.1.82_B1 Acumularea Siriu Y N N 11.0 N N I H O 0

RO Buzau ROLW12.1.82_B2 Acumularea Candesti Y N N 2.3 N N P H A 0

RO Siret ROLW12.1_B1 Ac Rogojesti Y N N 10.4 N N P H 0
RO Siret ROLW12.1_B3 Ac Bucecea Y N N 6.8 N N P H 0
RO Siret ROLW12.1_B6 Ac Galbeni-Racaciuni-Beresti Y N N 32.5 N N H 0
RO Siret ROLW12.1_B8 Ac Calimanesti Y N N 9.3 N N H 0
RO Jijia ROLW13.1.15_B2 Jijia CONTINUA - ac. Ezer Y N N 4.0 Y N I 0

RO Prut ROLW13.1_B2 Prut CONTINUA - ac. Stanca - 
Costesti

Y N N 42.0 Y N P H I 0

RO Somesul Mic ROLW2.1.31_B1 Acumularea Fintinele-Belis Y N N 19.4 N N H Y
RO Somesul Mic ROLW2.1.31_B2 Acumularea Tarnita Y N N 8.7 N N H 0
RO Somesul Mic ROLW2.1.31_B3 Acumularea Somesul Cald Y N N 4.3 N N H P 0
RO Somesul Mic ROLW2.1.31_B4 Acumularea Gilau Y N N 2.5 N N P H Y
RO Crisul Repede ROLW3.1.44_B5 Baraj Ac. Tileagd Y N N 7.5 N N H N4
RO Crisul Repede ROLW3.1.44_B5 Baraj Ac. Lugasu Y N N 7.0 N N H 0
RO Tarnava (Tarnava 

Mare)
ROLW4.1.96_B2 TARNAVA ac. Zetea N N Y N Y O H 0

RO Jiu (Jiul de Vest, Jiul 
Romanesc)

ROLW7.1_B120 Ac. Isalnita Y N N 6.6 N N P E 0

RO Jiu (Jiul de Vest, Jiul 
Romanesc)

ROLW7.1_B26 Ac. Vadeni+Tg. Jiu Y N N 5.5 N N H 0

RO Jiu (Jiul de Vest, Jiul 
Romanesc)

ROLW7.1_B56 Ac. Turceni Y N N 7.2 N N H E 0

RO Olt ROLW8.1_B10 Olt -sub ac.Ionesti, Zavideni, 
Dragasani, ..., Slatina, Ip

Y N Y 87.0 N N H 0

RO Olt ROLW8.1_B11 Olt -sub acumulare Rusanesti si 
Izbiceni

Y N Y 40.0 N N H 0

RO Olt ROLW8.1_B7 Olt - (sub acumularile: Voila, 
Vistea, Arpas, Scorei si av

Y N Y 67.0 N N H 0

RO Olt ROLW8.1_B9 Olt - (sub ac:Robesti,Gura 
Lotrului,Turnu,Calimanesti,Daes

Y N Y 77.0 N N H 0

RO Arges RORW10.1_B2 ARGES: SECTOR AVAL AC. 
VIDRARU - INTRARE AC. 
OESTI

N N N Y N H N5

RO Ialomita RORW11.1_B2 Ialomita_Ac.Bolboci_Cf.Ialomici
oara1

Y N N 2.3 Y N H 0

RO Jijia RORW13.1.15_B5 Jijia Veche - N.H. Chiperesti - 
confl. Prut

N Y N Y N A 0

RO Prut RORW13.1_B3 Prut - sector av. ac. Stanca - 
conf. Solonet

N N N Y N P 0

RO Dunarea RORW14.1_B1 Iron Gate I Y N N 132.0 N N H P 0
RO Dunarea RORW14.1_B2 Iron Gate II Y N N 80.0 N N H P N 0
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

RO Crisul Repede RORW3.1.44_B2 Deficit de debit cauzat de 
sistemul hidro Dragan-Iad

N Y N N N H 0

RO Crisul Repede RORW3.1.44_B6 Derivatie debit in canalul de 
fuga Tileagd

N Y N N N H Y

RO Crisul Repede RORW3.1.44_B7 Baraj priza industriala Oradea Y N N 1.5 N N E M 0
RO Tarnava (Tarnava 

Mare)
RORW4.1.96_B3 TARNAVA, sector ac. Zetea - 

Bradesti si afluentii
N N Y N Y O H 0

RO Tarnava (Tarnava 
Mare)

RORW4.1.96_B4 TARNAVA Bradesti - Sighisoara N N N Y N P M 0

RO Mures RORW4.1_B10 MURES, sector Lipova - Arad N N N Y N P 0
RO Mures RORW4.1_B11 MURES, sector Arad - 

Romanian/Hungarian border
N N N Y N P 0

RO Mures RORW4.1_B5 MURES, sector conf. Pietris - 
conf. Petrilaca (Teleac)

N N N Y N P M 0

RO Mures RORW4.1_B7 MURES, sector conf. Aries - 
conf. Cerna

N N N Y N P 0

RO Mures RORW4.1_B8 MURES, sector conf. Cerna - 
conf. Dobra

Y N N 5.0 Y N E 0

RO Mures RORW4.1_B9 MURES, sector conf. Dobra - 
Lipova

N N N 0 N P 0

RO Bega RORW5.1_B1 Timis - Ac. Trei Ape Y N N 1.7 Y N N 0
RO Bega RORW5.1_B3 BEGA - cf. Chizdia-cf. Behela Y Y N 35.0 N N P I H N4
RO Bega RORW5.1_B4 BEGA - cf. Behela-frontiera RO-

SMR
Y Y N 44.0 N N P I H N4

RO Timis RORW5.2_B2 TIMIS - Ac. Trei Ape-cf.Fenes N Y N N Y H M 0
RO Timis RORW5.2_B5 TIMIS - cf. Tapia-evacuare GC 

Lugoj
Y Y N 21.0 N Y P M H 0

RO Timis RORW5.2_B6 TIMIS - evacuare GC Lugoj-cf. 
Timisana

N Y N N Y P M H 0

RO Olt RORW8.1_B2 Olt - aval confluenta Sipos - 
aval confluenta Cad

Y Y N 1.2 N N P 0

BG Iskar BG1IS135R026 weir Reselets Y Y N 1.7 N N I
BG Iskar BG1IS135R026 weir Karlukovo Y Y N 1.6 Y N H 0
BG Iskar BG1IS135R026 weir Pisarovo Y Y N 1.3 Y N O 0
BG Iskar BG1IS135R026 weir Koinare Y Y N 1.9 Y N I H 0
BG Iskar BG1IS135R026 weir Chomakovtsi Y Y N 2.0 Y N H 0
BG Iskar BG1IS135R026 weir Chisti vodi Y Y N 0.6 N N I
BG Iskar BG1IS135R026 weir Lakatnik Y Y N 1.5 Y N H 0
BG Iskar BG1IS135R026 weir Kaleto Y Y N 1.6 Y N H 0
BG Iskar BG1IS135R026 weir Mezdra Y Y N 2.1 Y N H 0
BG Iskar BG1IS135R026 weir Brusen Y Y N 1.7 Y N H 0
BG Iskar BG1IS135R026 weir Iskra Y Y N 2.5 Y N H 0
BG Iskar BG1IS135R026 Dam Pancherevo Y Y N 2.8 Y N M I N4
BG Iskar BG1IS135R026 discharge of Metizi-the town of 

Roman
N N N Y N Y

BG Iskar BG1IS135R026 discharge of Sofia Frans Auto - 
Sofia

N N N Y N Y

BG Iskar BG1IS135R026 discharge of airport Sofia N N N Y N Y
BG Iskar BG1IS135R026 discharge of Hemus-M - the 

town of Mezdra
N N N Y N Y

BG Iskar BG1IS135R026 discharge of Ogneuporni glini -
the town of Pleven

N N N Y N Y

BG Iskar BG1IS135R026 severage of the village of 
Gornik

N N N Y N Y

�������������
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

BG Iskar BG1IS135R026 discharge of airport Sofia-Lot1 N N N Y N Y
BG Iskar BG1IS135R026 discharge of Interstroi Kaleto- 

the town of Mezdra
N N N Y N Y

BG Iskar BG1IS135R026 severage and WWTP-the tawn 
of Iskar

N N N Y N Y

BG Iskar BG1IS135R026 WWTP-the tawn of Svoge - 
east, residential district Drenov

N N N Y N Y

BG Iskar BG1IS135R026 WWTP-the tawn of Svoge- 
centre

N N N Y N Y

BG Iskar BG1IS135R026 discharge of Metizi-the town of 
Roman 2

N N N Y N Y

BG Iskar BG1IS135R026 sewerage of the town of 
Cherven bryag-stream 2

N N N Y N Y

BG Iskar BG1IS135R026 sewerage of the town of 
Cherven bryag-stream 1

N N N Y N Y

BG Iskar BG1IS135R026 discharge of Hydrostroi - Sofia N N N Y N Y
BG Iskar BG1IS135R026 discharge of Metizi-the town of 

Roman 3
N N N Y N Y

BG Iskar BG1IS135R026 sewerage of the town of Svoge-
stream 1

N N N Y N Y

BG Iskar BG1IS135R026 sewerage of the town of Svoge-
stream 2

N N N Y N Y

BG Iskar BG1IS135R026 WWTP-the city of Sofia N N N Y N Y
BG Iskar BG1IS135R026 discharge of Zebra - Sofia N N N Y N Y
BG Iskar BG1IS700R006 Dam Iskar Y Y N 13.9 Y N P N4
BG Iskar BG1IS700R006 Dam Pasarel Y Y N 2.8 Y N H N4
BG Iskar BG1IS789R004 weir Dragoshinovo Y Y N 0.3 Y N 0
BG Iskar BG1IS789R004 WWTP-the tawn of Samokov N N N Y N Y
BG Iskar BG1IS789R004 WWTP-the tawn of Samokov, 

draining water
N N N Y N Y

BG Skat BG1OG307R013 Dam Ogosta Y Y N 10.2 Y N H N4
BG Skat BG1OG307R013 weir Gromshin Y Y N 0.4 N N I
BG Skat BG1OG307R013 weir Beli Brod Y Y N 0.9 N N I
BG Skat BG1OG307R013 sill Vladimirovo N N N N N
BG Skat BG1OG307R013 weir Sofronievo Y Y N 2.7 N N I
BG Skat BG1OG307R013 sewerage of the town of 

Montana - stream 2
N N N Y N Y

BG Skat BG1OG307R013 sewerage of the town of 
Montana - stream 3

N N N Y N Y

BG Skat BG1OG307R013 WWTP-the tawn of Montana N N N Y N Y
BG Skat BG1OG307R013 sewerage of the town of 

Boichinovtsi
N N N Y N Y

BG Skat BG1OG307R013 sewerage of the village of 
Lehchevo

N N N Y N Y

BG Skat BG1OG307R013 sewerage of the town of 
Montana - stream 1

N N N Y N Y

BG Ogosta BG1OG789R001 sill Chiprovtsi N N N N N
BG Ogosta BG1OG789R001 sill before Chiprovtsi N N N N N
BG Ogosta BG1OG789R001 Dam Martinovo Y Y N 0.6 Y N M N4
BG Yantra BG1YN130R029 weir Beltsov N N N N N
BG Yantra BG1YN130R029 sill Djuliunitsa N N N N N
BG Yantra BG1YN130R029 weir Krivina Y N N 2.3 Y N 0

�������������
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

BG Yantra BG1YN307R027 sill Varbitsa N N N N N
BG Yantra BG1YN307R027 sill Draganovo N N N N N
BG Yantra BG1YN307R027 sill Radanovo N N N N N
BG Yantra BG1YN307R027 sill Polsko Kosovo N N N N N
BG Yantra BG1YN307R027 weir Biala N N N N N
BG Yantra BG1YN307R027 weir before Kutsina N N N N N
BG Yantra BG1YN307R027 sill Kutsina N N N N N
BG Yantra BG1YN307R027 sill Starmen N N N N N
BG Yantra BG1YN307R027 sill Botrov N N N N N
BG Yantra BG1YN307R027 discharge of Vini Korp - Pleven - 

the village of Tsenovo
N N N Y N Y

BG Yantra BG1YN307R027 WWTP-the tawn of Gorna 
Oryahovitsa, Dolna Oryahovitsa 
and Lyaskovets

N N N Y N Y

BG Yantra BG1YN307R027 sewerage of the town of 
Gabrovo - stream 1

N N N Y N Y

BG Yantra BG1YN307R027 sewerage of the town of 
Gabrovo - stream 2

N N N Y N Y

BG Yantra BG1YN307R027 sewerage of the town of 
Gabrovo - stream 4

N N N Y N Y

BG Yantra BG1YN307R027 sewerage of the town of 
Gabrovo - stream 3

N N N Y N Y

BG Yantra BG1YN307R027 severage of the village of Petko 
Karavelovo

N N N Y N Y

BG Yantra BG1YN307R027 WWTP of the village of 
Tsenovo

N N N Y N Y

BG Yantra BG1YN307R027 discharge of Modul - the town of 
Byala - stream 2

N N N Y N Y

BG Yantra BG1YN307R027 discharge of Modul - the town of 
Byala - stream 1

N N N Y N Y

BG Yantra BG1YN307R027 discharge of Feshko Feshion - 
the town of Byala

N N N Y N Y

BG Yantra BG1YN700R017 weir before Samovodene Y N N 0.3 N N
BG Yantra BG1YN700R017 weir Samovodene Y N N 0.8 N N
BG Yantra BG1YN700R017 discharge of Hermis B - the 

town of Veliko Tarnovo
N N N Y N Y

BG Yantra BG1YN700R017 WWTP-the town of Veliko 
Tarnovo

N N N Y N Y

BG Yantra BG1YN700R017 discharge of Zaharni zavodi - 
the town of Gorna Oriahovitsa - 
stream 1

N N N Y N Y

BG Yantra BG1YN700R017 discharge of Zaharni zavodi - 
the town of Gorna Oriahovitsa - 
stream 2

N N N Y N Y

BG Yantra BG1YN900R015 sill Pushevo N N N N N
BG Yantra BG1YN900R015 sill before Kalomen N N N N N
BG Yantra BG1YN900R015 sill Chukovo N N N N N
BG Yantra BG1YN900R015 weir Gostilitsa Y N N 0.3 N N 0
BG Yantra BG1YN900R015 sill Slaveikovo N N N N N
BG Yantra BG1YN900R015 sill before Slaveikovo N N N N N
BG Yantra BG1YN900R015 weir Yantra-HPS Y Y N 0.9 Y N H N4
BG Yantra BG1YN900R015 sill Grablevtsi Y Y N 0.1 Y N H 0
BG Yantra BG1YN900R015 weir Ledenik Y Y N 0.4 Y N H 0
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Hydrological Alteration Types Indication ICPDR Significance Criteria
Country River Waterbody Code Name of alteration Impound-

ment
Abstraction Hydro-

peaking
Impound-ment 
Length in km

Residual 
Water Dis-
charge

Hydropeaking - 
Water level 
fluctuation > 1m 
/day

First (key) water 
abstraction 
purpose

Second water 
abstraction 
purpose

Third water 
abstraction 
purpose

Measure 
implementation 
by 2015

BG Yantra BG1YN900R015 weir Kalomen Y Y N 0.4 Y N H 0
BG Yantra BG1YN900R015 discharge of Toplofikatsia 

Gabrovo-stream 3
N N N Y N Y

BG Yantra BG1YN900R015 sewerage of the town of 
Gabrovo - stream 8

N N N Y N Y

BG Yantra BG1YN900R015 sewerage of the town of 
Gabrovo - stream 6

N N N Y N Y

BG Yantra BG1YN900R015 Local WWTP of dairy farm-the 
village Gostilitsa

N N N Y N Y

BG Yantra BG1YN900R015 discharge of Kapitan Dyado 
Nikola - the town of Gabrovo - 
stream 1

N N N Y N Y

BG Yantra BG1YN900R015 discharge of Kapitan Dyado 
Nikola - the town of Gabrovo - 
stream 2

N N N Y N Y

BG Yantra BG1YN900R015 discharge of Kapitan Dyado 
Nikola - the town of Gabrovo - 
stream 3

N N N Y N Y

BG Yantra BG1YN900R015 discharge of Toplofikatsia 
Gabrovo-stream 2

N N N Y N Y

BG Yantra BG1YN900R015 discharge of Toplofikatsia 
Gabrovo-stream 1

N N N Y N Y

BG Yantra BG1YN900R015 sewerage of the town of 
Gabrovo - stream 4

N N N Y N Y

MD MD1 Costesi - Stanca Y N N 42.0 Y N P H I 0

�������������
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1. Eventual main impacts of climate change on water 
resources in the DRB  

There have been a number of recent and ongoing international research initiatives on climate change 
that are of relevance to the Danube River Basin (DRB). They are useful in identifying some of the 
issues that may impact the environment of the DRB. A summary of the key relevant projects is given 
in section 2 below. 

Based on the findings of these initiatives, a set of impacts from climate change can be anticipated 
within the DRB. Direct climate change impacts that may have adverse effects on the wider 
environment can be identified (e.g. changes in precipitation; changes in ecoregions) but also impacts 
can be identified that specifically affect aquatic ecosystems and their populations. Further, indirect 
climate change impacts may be expected as a result of climate effects on the industrial and agricultural 
sectors, which may in consequence impact on the environment. For both groups, the key impacts on 
the aquatic environment are summarised below: 

Direct climate change impacts can provoke hydrological alterations within the waters of the DRB 
through extreme events such as drought and floods. Respective pressures can negatively affect the 
ecological and chemical status of the water: 

� In the case of drought events, hydrological alterations such as significant decreases in water 
flows; disconnection of active wetland/floodplain areas; changes in sediment transport; increases 
in local pollution concentrations and insufficient groundwater recharge may impact water status. 

� In the case of flood events, hydrological alterations can result in, for example, an increased 
mobilisation of pollutants and increased land erosion impacting on aquatic populations. In 
addition, occurrence of flood events at different frequencies can adversely impact water status. 

 

Direct climate change impacts can also have adverse effects on basic physical and chemical conditions 
relevant for the aquatic environment (e.g. water temperature, pollution concentrations, etc.) and thus 
affect water status. Further, issues such as salt water intrusion in coastal areas due to sea level rise 
and/or the reduction of river levels are also potentially significant pressures. 

Indirect climate change impacts result in additional threats to the DRB environment: 

� Drought events may provoke an increase in water demand from various sectors including 
agriculture, water supply, navigation, hydropower and thermal energy generation. The additional 
need for water abstraction from listed water users could potentially increase the already existing 
pressure on the aquatic environment and thereby further decrease water status. 

� Increased flood events can result in the need for additional flood defence measures that, if they 
don’t take into account the needs of the aquatic environment as part of the planning process, can 
provoke negative impacts on water status. Wherever possible and without putting humans and 
settlement at risk, alternative flood defence solutions (such as flood retention areas) that are also 
beneficial to the aquatic environment, should be considered. 

 

In summary, respective actions need to be taken to ensure that additional water use and flood defence 
measures will be climate proof in the future. Climate proof measures will ensure that additional 
impacts on the aquatic environment and water status are prevented and the achievement of 
environmental objectives ensured. 
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2. List of climate change projects relevant to the DRBD 
 
1.  ADAM:2 Adaptation and Mitigation Strategies - supporting European climate policy. 
Funded by the European Commission and co-ordinated by the Tyndall Centre for Climate Change 
Research in the UK, ADAM is an integrated research project running from 2006 to 2009 that will lead 
to a better understanding of the trade-offs and conflicts that exist between adaptation and mitigation 
policies. ADAM will support EU policy development in the next stage of the development of the 
Kyoto Protocol and will inform the emergence of new adaptation strategies for Europe. 

Evidence so far from the Tisza region suggests that successful adaptation requires both formal 
regulatory rules and informal social relations. 

The Tisza River Basin:  Adaptation to climate change in floodplain management 
Water management in the Hungarian Tisza region offers an attractive case to study mainstreaming 
adaptation and mitigation. Climate change is connected to the three main water-related problems of the 
Tisza region: floods, in-land water stagnation and droughts. The new water management plan calls for 
rural development, water retention and the revitalisation of floodplains. Implementation of the plan is 
hard, however, since the benefits remain unquantified and property rights are ill-defined. Opportunities 
are thereby missed to capitalize on the potential of ecosystems to regulate floods and droughts.  

In the spring of 2003, the Hungarian government issued a decree that marked a substantial shift in 
addressing water management. The new water management plan for the Tisza River in Eastern 
Hungary recognised rural development and nature conservation as important objectives next to flood 
protection. Floodplain revitalisation and land-use change were introduced as strategies to replace or 
complement prevailing engineering approaches. This was surprising because for 150 years water 
management had been dominated by river regulation, the construction of embankments and drainage. 
Water management had served mostly the interests of large-scale agriculture. 

The ADAM project is studying what happened in Hungary in the period leading up to the 
breakthrough year of 2003 and in the following years when actors had to deliver on the new direction 
taken in water management. It is examining under what conditions floodplain revitalisation, land-use 
change and rural development reduce climate-related risks in the Hungarian Tisza River Basin. The 
multidisciplinary team assesses the agricultural and hydrological consequences of climate change, as 
well as the institutional setting conducive to climate change adaptation and mitigation.  

Evidence from the Tisza region so far suggests that successful adaptation requires both formal 
regulatory rules and informal social relations. Informal relations are crucial in strengthening 
autonomous adaptation and to capitalise on local traditions and experience. At the same time, formal 
rules can mainstream adaptation into policy cycles and are required to include adaptation in longer 
term planning, investment and large-scale infrastructure. Yet, the regulatory framework and 
operational implementation are hardly addressed in regional adaptation policy-making. Government 
organisations are under-prepared to mainstream and to finance integrated adaptation policies where the 
cooperation among ministries is crucial. The importance of informal relations is often overlooked in 
policy-making. This includes creating ‘space for learning and feedback’ pilots and facilitating new 
ways of working between academics, stakeholders, experts and policy-makers. Allowing actors to 
clarify and change their roles and responsibilities in both policy development and implementation can 
support adaptation and deserves more attention. The sharing of costs and benefits between actors is 
central to the successful implementation of adaptation and has to be addressed in vulnerability studies 
and adaptation planning.  

 

 

                                                      
2 ADAM - www.adamproject.eu/  
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2. CECILIA3: Central and Eastern Europe Climate Change Impact and vulnerability Assessment. 
The main objective of CECILIA is to deliver a climate change impact and vulnerability assessment in 
targeted areas of Central and Eastern Europe. Emphasis is given to applications of regional climate 
modelling studies at a resolution of 10 km for local impact studies in key sectors of the region. The 
project contains studies of hydrology, water quality and water management (focusing at medium-sized 
river catchments and the Black Sea coast); air quality issues in urban areas (Black Triangle - a polluted 
region around the common borders of the Czech Republic, Poland and Germany); agriculture (crop 
yield, pests and diseases, carbon cycle); and forestry (management, carbon cycle). Very high 
resolution simulations over this region are necessary due to the presence of complex topographical and 
land-use features. Climate change impacts on large urban and industrial areas modulated by 
topographical and land-use effects (which can be resolved at the 10 km scale), are investigated by 
CECILIA. The high spatial and temporal resolution of dense national observational networks at high 
temporal resolution and of the CECILIA regional model experiments will uniquely feed into 
investigations of climate change consequences for weather extremes in the region under study. 
Comparison with the results based on statistical downscaling techniques will also be provided. 
Statistical downscaling methods for verification of the regional model results will be developed and 
applied, and assessments of their use in localization of model output for impact studies will be 
performed. 

 

3. CIRCLE4: Climate Impact Research Co-ordination for a Larger Europe 
Different regions face different problems: in low-lying coastal areas, researchers are looking at the 
effects of rising sea levels, while in high mountain areas, melting glaciers that increase the risk of mass 
movements will attract attention. Some institutes are carrying out numerical modelling of climate 
patterns, while others are looking at the social and economic impact of change. Coordinated 
information about these national research programmes will enable partners to learn from each other, 
and avoid duplication.  

CIRCLE is organised into four activities to integrate what is already being done at the national level 
and to take it forward as a unified effort.  

The first activity involves learning from each other: CIRCLE requires an interdisciplinary approach to 
integrate indicators of climate change. As well as climatology, meteorology, hydrology, biology, soil 
sciences, marine sciences and forestry, building technologies, sociology and medicine come into play 
in respect to impacts on human health, for example, impacts due to heat waves and the possible spread 
of vector-borne infectious diseases.  

Learning will involve exchange of knowledge and experience gained on national programmes, their 
scientific focus and management practices.  

This leads to planning: defining tangible ways for the national programmes to support each other on 
specific issues. It should then be possible to set up working links by connecting national programmes 
for their mutual benefit.  

The fourth and major strand is to fulfil the criteria for an ERA-NET (European Commission scheme 
aimed at integrating and enhancing European research) by establishing trans-national research 
programmes and joint calls for proposals that aim at a stepwise alignment of national research 
agendas. 

 

 

 

 

                                                      
3 CECILIA - www.cecilia-eu.org/  
4 CIRCLE - www.circle-era.net/  
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4. CLAVIER5 – Climate Change and Variability: Impact on Central and Eastern Europe 
The nations in Central and Eastern Europe (CEE) face the triple challenge of ongoing economic and 
political transition; continuing vulnerability to environmental hazards; and the longer term impacts of 
global climate change. The overall aim of the EU Sixth Framework Programme (6thFP) project, 
CLAVIER, is to make a positive contribution to successfully coping with these challenges. Three 
representative CEE Countries are studied in detail: Hungary, Romania, and Bulgaria. 

In the framework of CLAVIER, ongoing and future climate changes are analysed based on existing 
data and very detailed climate projections in order to fulfil the needs of local and regional impact 
assessment. Researchers from 6 countries and various disciplines are investigating linkages between 
climate change and its impact on weather patterns, air pollution, extreme events and water resources. 
Furthermore, an evaluation of the economic impact on agriculture, tourism, energy supply and the 
public sector is being conducted. 

 

5. ENSEMBLES6: Providing ensemble-based predictions of climate and their impacts 
This project involves computation of climate change signals using Regional Climate Models driven by 
various Global Models assuming one IPCC (Intergovernmental Panel on Climate Change) emission 
scenario (A1B). The project aims to:  

� Develop an ensemble prediction system for climate change based on the principal state-of-the-art, 
high resolution, global and regional Earth System models developed in Europe, validated against 
quality controlled, high resolution gridded datasets for Europe. This will produce for the first time, 
an objective, probabilistic estimate of uncertainty in future climate at the seasonal to decadal and 
longer timescales.  

� Quantify and reduce the uncertainty in the representation of physical, chemical, biological and 
human-related feedbacks in the Earth System (including water resource, land-use and air quality 
issues, and carbon cycle feedbacks). 

� Maximise the exploitation of the results by linking the outputs of the ensemble prediction system 
to a range of applications, including agriculture, health, food security, energy, water resources, 
insurance and weather risk management. 

  

6. GLOCHAMORE7: Global Change in Mountain Regions 
GLOCHAMORE was a support action of the EU's 6thFP on "Sustainable Development, Global 
Change and Ecosystems". The project aimed at the development of a state-of-the art integrated and 
implementable research strategy to gain a better understanding of the causes and consequences of 
global change in a selection of 28 UNESCO Mountain Biosphere Reserves (MBRs) around the world.  

The results of this research strategy serve as a basis for MBR managers and other stakeholders to 
develop sustainable development policies for their respective MBRs. In order to meet its objectives, 
the project has integrated activities and knowledge from both (natural and social) science and from 
UNESCO Mountain Biosphere Reserve managers. 

 

7. MICE8: Modelling the Impact of Climate Extremes 
MICE uses information taken directly from climate models to explore future changes in extreme 
events across Europe in response to global warming. 

                                                      
5 CLAVIER – http://www.clavier-eu.org  
6 ENSEMBLES - http://ensembles-eu.metoffice.com/  
7 GLOCHAMORE - http://mri.scnatweb.ch/projects/glochamore/  
8 MICE - http://www.cru.uea.ac.uk/projects/mps/html/mice.html  
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The objectives are: 

� To identify and catalogue extremes in observed and modelled climate data; 
� To evaluate the extent to which state-of-the-art climate models can successfully reproduce the 

present-day occurrence of extremes; 
� To analyse future changes in climate extremes using a range of statistical techniques including 

Extreme Value Theory; 
� To assess the impact of these changes in extremes on selected activity sectors; 
� To communicate the results to stakeholders. 
By looking at results from a number of climate model experiments, MICE will explore the 
uncertainties associated with predicting the future occurrence of extremes. These experiments will be 
selected to look at the effects of changing the model resolution (comparing regional and global climate 
model experiments); of using different scenarios of atmospheric greenhouse gas concentrations (which 
in turn reflect different visualizations of economic futures); and of using different model ensemble 
members (analysing relationships between natural variability and forced change). 

The impact sectors to be investigated range from those where the relationships between climate and 
impact are well understood (agriculture, energy use) and those where the potential implications of 
climate change are multi-faceted/complex and only just beginning to be appreciated (forestry, winter 
sports and beach holidays). 

 

8. PRUDENCE9: Prediction of Regional scenarios and Uncertainties for Defining European 
Climate risks and effects 
This project involves computation of climate change signals using Regional Climate Models (>10) all 
driven by one Global Model (HadAM3H GCM) under one IPCC emission scenario (A2). 

PRUDENCE is a European-scale investigation with the following objectives:  

� To address and reduce deficiencies in projections; 
� To quantify our confidence and the uncertainties in predictions of future climate and its impacts, 

using an array of climate models and impact models and expert judgement on their performance; 
� To interpret these results in relation to European policies for adapting to or mitigating climate 

change. 
Climate change is expected to affect the frequency and magnitude of extreme weather events, due to 
higher temperatures, an intensified hydrological cycle or more vigorous atmospheric motions. A major 
limitation in previous studies of extremes has been the lack of: appropriate computational resolution 
(obscures or precludes analysis of the events); long-term climate model integrations (drastically 
reduces their statistical significance); and co-ordination between modelling groups (limits the ability to 
compare different studies). These three issues are all thoroughly addressed in PRUDENCE by using 
state-of-the-art, high resolution climate models; by co-ordinating the project goals to address critical 
aspects of uncertainty; and by applying impact models and impact assessment methodologies to 
provide the link between the provision of climate information and its likely application to serve the 
needs of European society and economy.  

PRUDENCE will provide a series of high-resolution climate change scenarios for 2071-2100 for 
Europe, characterising the variability and level of confidence in these scenarios as a function of 
uncertainties in model formulation, natural/internal climate variability, and alternative scenarios of 
future atmospheric composition. The project will provide a quantitative assessment of the risks arising 
from changes in regional weather and climate in different parts of Europe by estimating future changes 
in extreme events such as flooding and windstorms and by providing a robust estimation of the 
likelihood and magnitude of such changes. The project will also examine the uncertainties in potential 
impacts induced by the range of climate scenarios developed from the climate modelling results. This 
will provide useful information for climate modellers on the levels of accuracy in climate scenarios 
required by impact analysts. Furthermore, a better appreciation of the uncertainty range in calculations 
of future impacts from climate change may offer new insights into the scope for adaptation and 
                                                      
9 PRUDENCE - http://prudence.dmi.dk/  
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mitigation responses to climate change. In order to facilitate this exchange of new information, the 
PRUDENCE work plan places emphasis on the wide dissemination of results and preparation of a 
non-technical project summary aimed at policy makers and other interested parties. 

 

9. STARDEX10: Statistical and Regional dynamical Downscaling of Extremes for European 
regions 
The climate of the 21st century is likely to be significantly different from that of the 20th because of 
anthropogenically-induced climate change. The Kyoto Protocol and future initiatives, together with 
actions taken by the EU, are expected to reduce the impacts of the changes, but significant changes 
will still occur. These changes will be perceived by European citizens mostly through increases in 
some types of extreme weather. STARDEX aims to provide scenarios of expected changes in the 
frequency and intensity of extreme events (such as heavy precipitation and resultant flooding and high 
temperatures) which are likely to have an impact on human lives and activities and on the 
environment. Climate change scenarios, particularly those for extremes, are needed for all aspects of 
future design (e.g. water resources, agriculture, irrigation, storm and land drainage, road, railway and 
building design and other sectors such as tourism) where the weather and climate are key determinants 
of everyday life. In all these aspects there is a clear European-wide need for more reliable, high-
resolution scenarios of extremes. STARDEX will not be making predictions, but providing 
information on the likely changes in extremes. If work of this kind is not undertaken, future designs 
will not be able to incorporate the latest information about changes in extreme climate in the future.  

STARDEX will achieve its aims by a rigorous and systematic inter-comparison of the three main 
downscaling methods (statistical, dynamical and statistical-dynamical) that are used to construct 
scenarios of extremes at the time and space scales where they are most needed. STARDEX will 
identify the more robust downscaling techniques and apply them to provide reliable and plausible 
future scenarios of temperature and precipitation-based extremes for selected European regions for the 
2071-2100 timeframe. The extreme scenarios will incorporate three forms of uncertainty related to the 
specific downscaling method, different future emission paths and inter- and intra-model variability. To 
achieve these aims, STARDEX will develop standard observed and climate model data sets and a 
diagnostic software tool for calculating a standard set of extreme statistics across Europe. Two of the 
major climate models in Europe (HadCM3 and ECHAM4/OPYC) will be extensively validated, with 
the particular emphasis on extremes. The inter-comparison of downscaling methods will take place 
using observed climate data from the second half of the 20th century. Finally, recent extremes across 
Europe will be analysed. What were their causes and impacts? Was anthropogenic climate change a 
factor? What can be learned from the recent past? The analysis of the recent past will bring together 
representatives from the re-insurance industry and the climate modelling and climate impact 
communities in an expert advisory panel.  

The impacts of STARDEX will be improved methodologies for the development of scenarios of 
extremes, with recommendations as to which are best for different regions across Europe and for 
different variables. The various sectors listed above will be able to find off-the-shelf scenarios of 
extremes relevant to their business, incorporating all the various uncertainties. The scenarios will be 
used for many aspects of design (e.g. modification of dam design criteria, agricultural potential and 
alteration to insurance premiums) where extremes of weather are crucial determinants. The results will 
be made available through standard methods of scientific publications and reports, conferences and the 
World-wide Web. 

9. GLOWA11. Danube project (Impact of Global Change on the Upper Danube 
GLOWA-Danube is a research and development program focusing on the comprehensive analysis of 
the future of water resources of the Upper Danube. In GLOWA-Danube the impact of Climate Change 
of a broad range of sectors is investigated. Furthermore the project identifies and simulates strategies 

                                                      
10 STARDEX - www.cru.uea.ac.uk/projects/stardex/ 
11 GLOWA - www.glowa-danube.de 
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for adaptation to and mitigation of the consequences of Climate Change and tests their effectiveness. 
In GLOWA-Danube a team of researchers from different natural and socio-economic science 
disciplines work closely together in an interdisciplinary, university-based competence network since 
2001. 

The aim of GLOWA-Danube is to investigate with different scenarios the impact of change in climate, 
population and land use on the water resources of the Upper Danube and to develop and evaluate 
regional adaptation strategies. For this purpose the decision support system DANUBIA was 
successfully set up within the first and second project stage (2001-2006). 

DANUBIA is a coupled simulation model. It includes for the first time model components for natural 
science as well as socio-economic processes and their interactions. With the intension of being 
predictive DANUBIA uses results of regional climate models for predictions on Climate Change. 
Physical and physiological components describe natural processes (hydrology, hydro-geology, plant 
physiology, yield, and glaciology). For the simulation in the included sectors (farming, economy, 
water supply companies, private households and tourism) DANUBIA uses deep multi-actors models 
which represent the decisions of the involved actors based on the structure of societies, their 
framework as well as their interests. All components of DANUBIA run parallel on an inexpensive 
LINUX-cluster. DANUBIA was carefully and successfully validated with comprehensive data sets of 
the years 1970-2005 and is now available in the third stage of the project for common use for project 
researchers and stakeholder. DANUBIA will be made available as "Open Source" at the end of the 
third project stage in2010 and will particularly serve decision makers from policy, economy, and 
administration as tool for a foresighted planning of water resources against the background of Global 
Change. DANUBIA is applied to the watershed of the Upper Danube. 
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