SUMMARY

Introduction

Anthropogenic activities realized in river basins may result in a deterioration of water quality with detrimental effects on the ecosystems. Therefore, the use of such polluted water for drinking purposes, irrigation, industrial use, fishing or for recreation can be limited and ecological functioning threatened. In the decision making processes of water management authorities is important to have a sufficient and reliable information on water quality status.

Objectives

The national surface water quality monitoring programme in the Slovak Republic has started in 1963. Since 1981 Slovak Hydrometeorological Institute has been responsible for the surface water quality monitoring and assessment. Its main objectives are as follows:
· characterization of the present state of surface water quality in Slovak Republic,
· identification and quantification of the main problems of water pollution,
· evaluation of trends in surface water quality in Slovak Republic,
· provision of information on water quality for decision making processes of water management authorities, provision of information to public and different international organizations as ICPDR, EEA and OECD,
· controlling meeting the imission criteria for surface water quality based on the Regulation No. 221/2005,

· evaluation of water status against criteria given according to the different water uses,

· reporting to the EU.
Network design

In the year 2006 the national surface water quality monitoring in SR has been divided into 3 categories: surveillance monitoring, operational monitoring and monitoring of protected areas. This division is in compliance with the Regulation No. 221/2005 on evaluation and monitoring of surface and groundwater, national water register and water balance. Surface water quality was monitored according to the reduced version of the Programme of water status monitoring in 2006. Reduced monitoring was performed on 397 sampling sites. In the framework of surveillance monitoring there was 195 sampling sites, of which 39 were on transboundary streams. In the framework of the operational monitoring there were 104 sampling sites. Waters abstracted for drinking purposes as a part of protected areas were monitored on 98 sampling sites; here belong also 8 water reservoirs.  Some of the sampling sites have been monitored for more (different) purposes, hence the water quality evaluation according to the Slovak national standard 75 7221 has been done only for 226 sampling sites. 

 The monitoring frequency of given determinants was different in the period 2005-2006, ranging between 1 - 24 times per year. Determinants with lower monitoring frequency are biological determinants, heavy metals and specific organic substances. Information from 2006 sampling, when new sampling sites were added, made it possible to characterize the Slovak stream quality on the length of app. 3 541 river kilometres (besides waters abstracted for drinking purposes). Water quality determinants of A, B, C groups (oxygen regime, basic physico-chemical determinants and nutrients) were monitored on 224 sampling sites. Biological determinants of D group were monitored on 193 sampling sites, microbiological determinants of E group were monitored on 204 sampling sites, micropollutants of F group were monitored on 168 and radioactivity (group H) on 31 sampling sites. 

The Water Act No. 364/2004 Z.z divides the Slovakia teritory into two international river basins Vistula and Danube, which are then divided into river basins of Poprad, Dunajec, further more Dunaj and Morava, Váh (including Malý Dunaj) and Nitra, Hron, Ipeľ and Slaná, Bodrog, Hornád and Bodva. According to this division the assessment of surface water quality in period 2005-2006 has been done.

Assessment of surface water quality

The results of the laboratory analyses (physico-chemical, chemical, biological, microbiological determinants and on chosen sampling sites also radioactivity determinants) are processed in compliance with the national standard STN 75 7221 „Surface water quality. “ Validity of this standard was cancelled by the Slovak institute of technical normalization by 01.03.2007. When writing this publication STN 75 7221 was not replaced by another document on water quality evaluation using the system of 5 water quality classes. As the data used in this yearbook come from the 2006 monitoring, their evaluation was done according to this standard. 
New classification schemes should respect the requirements of EU (Water Framework Directive 2000/60/EC) on assessing the ecological water status based primarily on biological quality parameters; the physico-chemical and hydromorphological parameters are supporting parameters. Chemical water status is expressed by the concentrations of the priority substances. Worse of the ecological and chemical states defines the general surface water status.

The surface water quality was assessed by using Slovak Technical Standard STN 75 7221 "Classification of surface water quality".

Five classes are used in the national classification system. The first class represents very clean and the fifth one very highly polluted water. The determinants are divided into 8 groups by the STN 75 7221 and are as follows:

· oxygen regime (A group)

· basic physical and chemical determinants (B group)

· nutrients (C group)

· biological determinants (D group)

· microbiological determinants (E group)

· micro pollutants - inorganic and organic (F group)

· toxicity (G group)

· determinants characterizing radioactivity (H group)

For each determinand "characteristic value" representing 90% probability of not being exceeded is calculated (in case of pH also "characteristic value" 10% is calculated, in case of O2  only 10% is calculated). The characteristic value is calculated from 24 measurements. It means that water quality data from a 2 years period are used for classification. By comparing the characteristic values with the limit values given for each class by the STN 75 7221 a particular determinand is assigned into one of 5 classes of water quality. The final water quality classification is based on the most unfavourable determinand. 

The evaluation is published in the yearbook "Surface Water Quality in the Slovak Republic".

General evaluation of the water quality in period 2005-2006 shows negative classification of surface waters caused by microbiological determinants (E group), nutrients (C group) and micro pollutants (F group), which put the water quality into the III. - IV. class.  Most of the sampling sites in the groups A, B and D belong into the II. - III. water quality class. 

Amount of monitored surface water quality sampling sites in the year 2006
	River  Basin District
	River Basin
	Sampling sites
	Assessed river length (km)
	Monitored river length (km)

	
	
	Basic
	Special
	
	

	I. DUNAJ
	Morava
	13
	-
	214,45
	290,1

	
	Dunaj
	12
	-
	180,50
	192,3

	II. VÁH
	Váh
	51
	2
	902,80
	1326,6

	
	Nitra
	17
	-
	263,20
	481,0

	III. HRON
	Hron
	22
	-
	376,2
	573,1

	
	Ipeľ
	15
	-
	240,90
	432,5

	
	Slaná
	16
	-
	196,20
	403,0

	IV. BODROG
	Bodrog
	42
	-
	551,40
	826,4

	V. HORNÁD
	Hornád
	24
	-
	390,20
	616,5

	
	Bodva
	5
	-
	71,60
	127,4

	VI. DUNAJEC         A POPRAD
	Dunajec
	1
	-
	14,50
	16,9

	
	Poprad
	6
	-
	139,50
	162,5

	Slovakia summary
	
	224
	2
	3541,45
	5448,3


In Slovakia the river length (of river basins > 5 km2) represents 24 777 km [1]. In the year 2006 monitored length represented 5448,3 km, what means 21,99 % of the total length of rivers in Slovakia, but most important water courses are included. Surface water quality was assessed on the river length of 3541,45 km, what means 14,29 % of the total length of rivers in Slovakia. 

Surface water quality in Slovak Republic 

Surface waters of Slovak republic monitored in the framework of the national monitoring generally belong to polluted - heavily polluted waters (poor waters) represented by the III. - V. class as defined by the Slovak Technical Standard 75 7221. On behalf of the above mentioned surface water quality classes it has to be noticed that: 

- the only determinants group belonging to the V. class in the Dunaj river basin are micropollutants - in this group seem to be problematic aluminium and mercury concentrations, but the Dunaj (Danube) river basin is one of the cleanest in Slovakia, majority of the determinants are in the II and III class (except microbiological determinants - IV class). 

- the Dunajec river is assessed only on 1 sampling site, this is Červený Kláštor locality (rkm 8,8) with the final water quality in the III. class. 

In the fifth surface water quality class are in 2005-2006 most often determinants of groups E (microbiology), C (nutrients) and F (micropollutants). The worst water quality is on the basis of coliform bacteria, N-NH4, P-PO4 and P total, NESUV, Al and Hg values. 

The most polluted of monitored streams (with the highest number of determinants groups in the V. class) are Myjava-pod Myjavou, Malina-Jakubov  in the Morava river basin, Trnávka-Modranka, Trnávka-Majcichov, Dolný Dudváh-Sládkovičovo, Dolný Dudváh-Hoste, Stará Žitava-Martovce in the Váh river basin, Nitra-Chalmová and Nitra-Čechynce, Handlovka-pod Handlovou a Handlovka-Koš in Nitra river basin, Slatina-ústie and Zolná-ústie in the Hron river basin, Suchá-Prša, Krivánsky potok-pod Lučencom, Krtíš-Nová Ves in the Ipeľ river basin, Torysa-Kendice, Bodva-Hosťovce, Hornád-pod Kluknavou, Hornád-Hidasnémeti and Sokoliansky potok-Tornyosnémeti in Hornád river basin and Udoč-Čičarovce, Trnávka-Zemplínske Hradište, Chlmecký kanál-ústie and Roňava-Slovenské Nové Mesto in the Bodrog river basin. The reasons of pollution in these streams are industrial point sources and municipal waste waters from cities and villages. It has to be taken into account that tributaries are monitored mainly at this mouth where are demonstrated all anthropogenic influences along the streams (besides these polluted streams are predominantly small rivers which do not have sufficient dilution capacity regarding discharged pollution).  
Surface water quality assessed in individual river basins 
Morava River Basin

Evaluation of the water quality in the river basin of the Morava river still describes the streams in this river basin as heavily polluted. The water quality on the main stream - Morava  river varies between the II. - V. classes together with its tributaries Myjava and Mláka, which also belong to the V. water quality class. Assignment to the V. class caused determinants of Oxygen regime group (BOD5-ATM and COD-Cr), determinants of Basic physico-chemical determinants group (water temperature) and determinants of Nutrients group (N-NH4, Ptotal, P-PO4).
Dunaj River Basin 
Based on the water quality classification is the water of the Danube river and its tributaries predominantly in the I. - III. water quality class. Exception are determinants of Basic physico-chemical determinants group and Microbiological determinants, where the IV. class was recorded based on the concentrations of the total iron and coliform bacteria.  The V. water quality class in the main stream was recorded during the period 2005-2006 only in Micropollutants group of determinants. It was in following sampling sites: Dunaj-Karlova Ves (rkm 1873,0), Dunaj-Bratislava stred,  Dunaj-Bratislava ľavý breh, Dunaj-Bratislava pravý breh (rkm 1869,0), and Dunaj-Komárno stred (rkm 1768,0). The most unfavourable parameters are mercury and aluminium. The Danube river is polluted by the industrial and municipal waste waters from the point sources of pollution, from diffuse sources mainly by agriculture, by pollution from navigation as well. In the Bratislava area there are municipal waste waters of VaK ČOV Petržalka, industrial waste waters of Slovnaft and Istrochem Bratislava. In the lower part of the river are important pollution sources the municipal waste waters of towns and villages and paper mill Smurfit Kappa Štúrovo. 

The Danube river is also influenced by the pollution coming from its tributaries; in the upper part it is the Morava river, in the lower part Váh, Hron and Ipeľ rivers. 
Váh River Basin

The Váh River Basin includes also the Malý Dunaj sub basin.

 The water quality of the Váh River Basin is during the period 2005-2006 mainly in the I. - III. class for the A-D groups of determinants. IV. and V. water quality determine predominantly Microbiological determinants and determinants of Micropollutants group (because of heavy metals and  non-polar extractable substances NESuv). The most polluted of the monitored streams are the tributaries Trnávka, Dolný Dudváh and Stará Žitava. Almost all of the water quality determinants on these streams belong to the IV. and V. water quality class.

The overall water quality in the Malý Dunaj river basin (the Váh river tributary) was in the period 2005-2006 assessed by the IV. water quality class, mainly recorded in the groups of the  Nutrients and Micropollutants regarding the concentrations of the total phosphorus and  non-polar extractable substances NESuv. The V. water quality class was recorded on the tributary Čierna voda.

Nitra River Basin

The Nitra river including its monitored tributaries is evaluated as a heavily polluted - very heavily polluted river. The overall water quality in the river basin is mainly in the V. class (besides of the upper part around Nitra-nad Kľačnom), the most critical water quality determinants are Nutrients, Microbiological determinants and Micropollutants. Pollution comes from the large point sources of pollution and emitted municipal waste waters, as Novácke chemické závody, ZVS a.s. ČOV Nitra, ZVS a.s. ČOV Bánovce nad Bebravou, ZVS a.s. ČOV Prievidza. Of a big importance are also the mining activities in the river basin. 
Hron River Basin

The overall water quality in the Hron river basin was in the period 2005-2006 assessed mainly by the III. - V. water quality class. The main stream Hron belongs to the V. water quality class mainly because of Microbiological determinants and Micropollutants. These groups of determinants caused water quality class assignment also on the Hron river tributaries, where the IV. - V. water quality class was recorded on the sampling sites Bystrica-Banská Bystrica, Slatina-pod Hriňovou, Zolná-ústie, Podlužianka-Vyšné nad Hronom, Sikenica-ústie and Paríž-Diva for the Oxygen regime groups of determinants based on CODCr and dissolved oxygen concentrations (Paríž). In the Hron river basin the most important polluters are discharged waste waters from industrial production (e.g. Biotika Slovenská Ľupča, SNP Žiar nad Hronom, Izomat Nová Baňa, Bučina Zvolen, SHP Harmanec, Slovenka, ...) and municipal discharged waste waters, of relevance is also the diffuse pollution coming from agriculture.
Ipeľ River Basin

In the Ipeľ river basin the evaluated groups of determinants meet the criteria on I. - V. water quality class. The overall water quality is predominantly in the IV. - V. water quality class; for Nutrients, Microbiological determinants and Micropollutants. The most problematic are tributaries Suchá, Krtíš and Krivánsky potok- pod Lučencom, where the V. water quality class was recorded in all above mentioned group of determinants. The most important polluters are discharged waste waters from municipalities and intensive agriculture activities.
Slaná River Basin

The overall water quality in the Slaná river basin was in the period 2005-2006 assessed mainly by the II. - III. water quality class for A-D group of determinants. Microbiological determinants and Micropollutants are in the IV. - V. water quality class. Tributaries Gortva and Blh in mouth belong to the IV. water quality class also in the  Oxygen regime and Nutrients group of determinants. The most important polluters are again discharged waste waters from municipalities and intensive agriculture activities.
Bodrog River Basin

The overall water quality in the Bodrog river basin was in the period 2005-2006 assessed mainly by the IV. - V. water quality class, generally the worst classification is in the groups Microbiological determinants and Oxygen regime. The most polluted streams are Latorica-Leles, Udoč-Čičarovce, Kanál Revištia-Bežovce-Kristy, Trnávka-Zemplínske Hradište, Ondava-Brehov, Chlmecký kanál, Somotorský kanál and Roňava- Slovenské Nové Mesto. The most important polluters are discharged waste waters from municipalities and intensive agriculture activities. Stream Udoč receives discharged municipal waste waters from Veľké Kapušany, Laborec river receives discharged municipal waste waters from  Humenné and Michalovce cities. Ondava river is polluted by industrial waste waters from Bukocel Hencovce and Ekologické služby Strážske facilities. The most polluted stream in Ondava river sub basin has been its tributary Trnávka because of municipal waste waters of the town Trebišov. The same with the tributary of the Bodrog river; Somotorský kanál receiving the waste waters from the Čierna nad Tisou town.
Hornád River Basin

The fourth water quality class is prevalent in the Hornád river basin. It occurs most often in Microbiological determinants, less in Nutrients group of determinants. The worst classification, V. water quality class was recorded in Micropollutants, Microbiological determinants, Oxygen regime and Nutrients. The most polluted part of the Hornád river is the reach on the boundaries with the Hungary, where the IV. - V. water quality class is almost in all evaluated groups of determinants. Sources of pollution are municipalities, industrial facilities and intensive agriculture. 

Bodva River Basin

The final water quality class in the Bodva river basin varies in the range of the IV. - V. water quality class, with prevalence in the Oxygen regime and Microbiological determinants groups. The sampling site Bodva-Hosťovce reached the V. water quality class in the groups Oxygen regime, Microbiological determinants as well as in Micropollutants. The sources of pollution are municipalities and agriculture.

Dunajec and Poprad River Basin

The Poprad river is mostly influenced by the local pollution coming from the agglomerations, dominates the III. - IV. water quality class in  Nutrients and Microbiological determinants. The worst V. class of water quality was recorded on the sampling site Poprad-Čirč.

In the Dunajec river basin any V. class of water quality was recorded during the 2005-2006 period, the worst is the III. class for Microbiological determinants and Basic  physico-chemical determinants.

