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SUMMARY AND INTRODUCTION:

The Sava River (945 km) is the biggest tributary to the Danube River and has 95551 km2 large catchment. It extends over four countries, Slovenia, Croatia, Bosnia and Herzegovina and Serbia. In the development of the river basin management plan all countries are already collaborating under the International Commission for the Protection of the Danube River (ICPDR) guidance. Until 1991, the methodological bases for data collection have been reasonably unified over the catchment, but lucking a lot of today's important aspects such as ecological character of the river and its tributaries, inventory of pollution sources, dangerous substances, socio-economic parameters, cost and benefit implications and similar. For the later period a lot of data are missing due to insufficient monitoring (financing, recent warfare) and weak institutional and legal control over use of water and land resources of the Sava River catchment. Many aspects of the river quality need scientific investigations. Furthermore, there is a need to link the knowledge of river quality state and environmental and health risk with pressures and their driving forces to propose efficient and beneficiary actions and measures for protection. In the project specific tools based on combination of chemical analysis and biological effect methods will be developed and validated for the pollution of sediments and impact on water biota. Geographical distribution of pollution will be identified and historical trends defined. Integrated prediction model about the behaviour of hazardous chemical substances will be integrated with the socio-economic prediction model to serve as a base for the elaboration of scenario, remediation measures and best practice techniques. For that purpose an expert data and information management system will be developed.

PROJECT OBJECTIVES:

Specific objectives of the SARIB project that should be achieved by the proposed work are:

· To collect and assess information on sources, fluxes, and concentration levels of studied compounds in the Sava River Basin. For this purpose freshwater ecosystem, transboundary and “hot spot” input of priority pollutants, validation of “passive samplers” for temporal accumulation of pollutants, advanced analytical tools applied in trace analysis of pollutants, biomarkers of subtoxic pollutant effects, biosensors for surface active substances, health status of fish, abundant fish species in the Sava River, sediments as depository compartment for persistent pollutants, bioaccumulation of metals in fish tissue, bioaccumulation of PAH,s and PCB,s in fish tissue are planned to be investigated. The information obtained from the research activities will be combined with conceptual model approaches to form a base for developing assessment tools within the proposed project. Information on socio-economic aspects of fluxes and flux reductions will also be collected, including data on techniques, investment and operating costs related to flux changes and abatement measures.
· To develop methods and tools which give the possibility to distribute and/or remediate critical loads (specifically at “hot spots”) within the basin according to the ecological vulnerability potential and optimal economic use based on cost-benefit analysis.

· To facilitate interdisciplinary collaboration between technical, natural and social scientists and to ensure policy-relevant findings by the active incorporation of representatives of users including industry, agriculture, environmental organizations and citizens groups at the Sava River Basin level.

The project consortium consists of 11 partners that are involved in the work of 6 work-packages. Lists of partners and workpackages are enclosed below.

	List of Partners


	PartnerRole*
	Partner No.
	Participant name
	Participant short name
	Country
	Date enter project**
	Date exit project**

	CO


	1
	Jožef Stefan Institute, Ljubljana 
	JSI
	Slovenia
	1
	36

	CR
	2
	University of Ljubljana, Faculty of Civil and Geodetic Engineering, Ljubljana
	UL FGG 
	Slovenia
	1
	36

	CR
	3
	Institute Rudjer Bošković, Zagreb
	RBI
	Croatia
	1
	36

	CR
	4
	University of Zagreb, Faculty of Food Technology and Biotechnology, Zagreb
	PBF
	Croatia
	1
	36

	CR
	5
	Hydro-Engineering Institute, Sarajevo
	HEIS
	Bosnia&
Herzegovina
	1
	36

	CR
	6
	Mihajlo Pupin Institute, Belgrade
	Pupin
	Serbia&
Montenegro
	1
	36

	CR
	7
	University of Banja Luka, Faculty of Agriculture, Banja Luka
	FABL
	Bosnia&
Herzegovina
	1
	36

	CR
	8
	International Centre for Science and High Technology, Trieste
	ICS-UNIDO
	Italy
	1
	36

	CR
	9
	University of Natural Resources and Applied Life Sciences Vienna, 
Institute for Agrobiotechnology, Tulln
	BOKU Wien
	Austria
	1
	36

	CR
	10
	10. Norwegian Institute for Water Research, Oslo
	NIVA
	Norway
	1
	36

	CR
	11
	Imos Geateh, Planners and engineers, Ljubljana
	IMOS GEATEH
	Slovenia
	1
	36


*CO = Coordinator 

  CR = Contractor

Work package list  

	Work-package No.
	Workpackage title
	Lead contractor No

	1
	Coordination
	1

	2
	Data base and tools
	2

	3
	Development and validation of specific tools

3A: Pollution of sediments and water cycling processes

3B: Availability and impact of pollutants on biota
	3

	4
	Integrated system for the management of the Sava River quality
	8

	5
	Social, economic and governance benefits
	5

	6
	Dissemination
	4


REPORT on work done:

General remarks:

In the second year of the SARIB project all partners achieved the planned goals. Some of partners did even more work that was originally planned what is evident from the present report and Annexes 1-11 that include the extend report of particular partner. 
In the second year of the SARIB project special efforts were oriented to disseminate the results of the SARIB project. Partners reported the SARIB results on several conferences and meetings and published scientific articles. 

Active dissemination activities were performed on general SARIB meetings in Zagreb (October 2005) and Sarajevo (April 2006) where fruitful discussions with potential end-users like representatives of the Sava Commission and governmental bodies took place.
The results obtained during first and second project year represent good basis for the SARIB database and also good basis fro the potential remediation activities. 

The project activities concerning the collection of data and developing of analytical tools were harmonised on two SARIB meetings in Zagreb (October 2005) and Sarajevo (April 2006). The preliminary results indicate on the correlation between ecotoxicity tests and the content of the easily soluble fraction (0.11 mol L-1 acetic acid) of elements in sediments of the Sava River. Detail comparison and analysis of data will be performed in the third project year.

A web SARIB page on (www.sarib.net) and sarib.org (www.sarib.org) domains was not yet filled with the acievements of the SARIB project since the GIS database will be linked to web SARIB page in the third project year.

The SARIB report consists of the six work-package reports. In the present report short summary of work done by particular partners is presented. 
The detail description of work done by particular partner is presented in the EXTENDED SARIB REPORT in enclosed ANNEXES 1-11. Due to the huge amount of data, the extended SARIB reports are presented ONLY IN THE ELECTRONIC VERSION. Annexes are numbered with the partner’s No. as follows from the List of partners (page 4).

On the basis of the present report co-ordinator concludes that all partners fulfilled the planned activities or these activities are being in the process of performing the project tasks. In the project proposal it was planned that the third sampling and the analysis of sediments will be performed in the third year of the project. To assure the sediment samples (sampling namely strongly depends on weather conditions and the Sava River water level) the third SARIB sampling and corresponding analyses were performed during the second year of the project. Due to that reason some of partners performed more work than it was originally planned.

Workpackage 1: Coordination

Objectives are: 

Coordination of all processes occurring in the framework of the project to ensure the SARIB to functionate smoothly throughout the duration of the project.
Description of work done by co-ordinartor, partner No. 1 JSI:

· Administrative day-to-day and long term management of the project by establishing continuous contacts with partners by e-mail and telephone talks. 

· Organisation of common samplings of sediments of the Sava River (Sampling and assistance in sampling for NIVA partner in Slovenian part of the Sava River in February, regular sampling in October 2005 in the Croatian part of the Sava River and regular sampling in the Bosnian/Serbian part of the Sava River in May 2006). In addition shipping of sediment samples from regular samplings to the NIVA and BOKU-WIEN partners was organized by coordinator.

· Organisation of a short training course on sediment and water analysis of elements by atomic absorption spectrometry technique for a HEIS partner in the laboratories of JSI in Ljubljana, (29.5.2006 – 1.6.2006).

· Establishing interface with the European Commission (EC) by telephone talks with the project officers.

· Preparation of second year finance statements for the SARIB project and providing information to other partners. 

· Advising partners how to estimate costs regarding income from EC.

· Assistance in organization of regular SARIB meetings in Zagreb 2005 and Sarajevo 2006. 

· Supervision of the project progress according to the objectives and milestones.

· Arranging and submission of the SARIB minutes to EC.

Workpackage 2: Data Base and Tools

Objectives are: 

a) To build harmonised, reliable and efficient set of data and information on the Sava river catchment with the purpose to a) model and analyse state of the Sava river – water chemical and ecological quality and trends, b) define »hot spots« (areas that pose risk to environment, areas that should be studied in details), c) link water quality with pollution sources and other pressures (such area hydro morphological, flow control..) , d) link pressures to driving sources (sociological, economical, political, institutional and legal aspects) and to e)  support with relevant data scenario and risk assessment modelling; 

b) To develop data and information exchange and reporting system for SARIB  

c) To develop DPSIR indicator system for the Sava river: proposal for best set of indicators, evaluation of chosen indicators (past and present trends, indicators for different spatial criteria - countries, regions, river sections)

d) To link water quality and water flow models with the information system (data input and output)

Work in the WP 2 has been performed by partners No. 2 UL FGG, No. 3 RBI, No. 5 HEIS, No. 6 PUPIN, No. 8 ICS-UNIDO, No. 9 BOKU Wien and No. 11 IMOS GEATECH.

CONTRIBUTION of partner No. 2 UL FGG to WP 2: 
Data base PLATFORM 

The data base system is based on the concept developed by Globevnik and Vidmar (Globevnik and Vidmar, 2002; 2003). The system uses 'best available data' that are spatially homogenized and organized as a data warehouse. Spatial data are organized by thematic layers  (country borders, the Sava catchment border, hydrography, land use, national water monitoring network - quantity, national water monitoring network quality, SARIB research locations, DEM, water bodies, geology, pedology). The form of the thematic layers is 'dwg, shp/shx, exl, mdb, and doc’. All layers have descriptions of sources of data (collected), and status of development (done, in preparation, planed). Figure 3 shows the view of  the database platform, opened by the Internet.

Balance region for the WatBal model

To evaluate mass balance of pollutants that are being monitored by national monitoring systems and scientifically investigated through the SARIB project, water balance is calculated for the Sava river basin. We are using the WatBal  model (Yates, 1994), that has been already used for the Danube river basin (Pavlović, 2003; 2004). Data for the WatBal model: 

- definition of balance region (water divides in sufficient precision)

- water balance region characteristics: area, elevation of the lowest point,  elevation of the highest point, weighted mean areal elevation (elevation median), monthly precipitation from at least three stations, discharge monthly data for closing profiles for the same period (at least 1961-90), coordinates and elevations of all included stations. 

In the application of WatBal model for the Danube catchment the Sava river has been divided into 10 balance regions, each having data for 3 precipitation stations (Pavlović, 2003).  In the Slovenian part of the Sava river (12% of the Sava river catchment), two balance regions have been used. By hydrogeographical delineation of Slovenia River network (Brilly, 1996); there are eight regions (Figure 4) completely in Slovenia and two bordering regions between Slovenia and Croatia. Since each balance regions needs data for at least three precipitation stations, we proposed 4 balance regions for Slovenia for the WatBal model (Figure 5). Following the same order of magnitude for the rest of the Sava catchment, we need data for at least 95 to most 110 precipitation stations. 

 DISCUSSION AND CONCLUSIONS

The data base system consists of independent data, organized by information themes with the logic of geographic information system and prepared for browsing with intranet and internet. Each thematic layer has a raster picture for quick view of the content of the layer. Tabular data in 'XLS' (MS Excel) format are prepared for monitoring results (data for locations), textual format DOC (MS Word) and rational data base format.  Between relational data base and topological elements of spatial data base a link is already prepared (‘link’). With the GIS tools in the program AutoCad MAP, we can perform spatial analysis.

Data are allowed for viewing and browsing by internet. For faster data exchange on the network spatial data are equiped with lower number of graphical attributes ('DWF' format).  Browsing and viewing of 'XLS' and 'DOC' files is easy for each user, because the files are prepared in Excel and Word programes, used almost by every user of personal computers. With the use of password, a user has access to all data. 

For the data base of the SARIB reseach activities, the concept of the relational data base has been proposed. Code tables are being prepared (physico chemical parameters measured, CLAS code, media of sampling, location descriptions, institutions and expert codes, sampling dates and locations, analyzing data). The results will be available in Autumn 2006.   
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CONTRIBUTION of partner No. 3 RBI to WP 2: 
Partner No. 3 RBI contributed to the data base necessary for SAVA RIVER GIS SYSTEM as follows:

· Catchment dividing lines for Sava River in Croatia 
· Corine Land Cover in Croatia
· Croatian monitoring stations-hydrologic  

 

· Croatian monitoring stations-meteorologic



For selected stations in Sava River Basin: 

annual & monthly discharges (until 2000)

- excel format

annual & monthly precipitation (until 2000)

- excel format


annual & monthly air temperature (until 2000)
- excel format

Mrs. Janja Milković from the Meteorological and Hydrological Service of the Republic of Croatia supplied Partner 3 on May 23, 2006 the data on annual and monthly air temperatur, precipitation and water discharges for the period until the year 2000.  

Data supplied in Excell format consisted of:

monthly and annual record of air temperature and precipitation at measuring stations within Sava River Basin:

1. Novi Dvori (1961 to 2000)  

2. Samobor (1981to 2000)

3. Zagreb Maksimir (1961 to 2000)

4. Botinec (1981 to 2000)

5. Zagreb Pleso (1981 to 2000)

6. Oborovo (1986 to 2000)

7. Sisak (1961 to 2000)

8. Sunja (1981 to 2000)

9. Opeke (1981 to 2000)

10. Novska (1981 to 1990)

11. Slavonski Brod (1963 to 2000)

12. Županja (1981 to 1990)

13. Gradište (1981 to 2000)

Monthly and annual averages of water flow (m3/s) for the period 1971 to 2000 for the following water courses in the Sava River Basin measuring stations:

1. Podsused žičara (river Sava)

2. Zagreb (river Sava)

3. Rugvica (river Sava)

4. Jasenovac (river Sava)

5. Slavonski Brod  (river Sava)

6. Županja  (river Sava)

7. Zelenjak (river Sutla)

8. Kupljenovo (river Krapina)

9. Požega (river Orljava)

10. Pleternica (river Orljava)

11. Kostajnica (river Una)

12. Kupari (river Kupa)

13. Hrvatsko (river Kupa)

14. Kamanje (river Kupa)

15. Ladešić Draga (river Kupa)

16. Jamnička Kiselica (river Kupa)
Partner 3 acknowledges the cooperation of the following Croatian institutions for the supply of the data needed for WP2:

· Institute for Water Management, PE Croatian Waters (www.voda.hr), ul. grada Vukovara 220, 10 000 Zagreb, Croatia;

· Croatian Environment Agency (www.azo.hr), Trg m. Tita 8, 10 000 Zagreb, Croatia;

· Meteorological and Hydrological Service of the Republic of Croatia (www.meteo.hr), Grič 8, 10 000 Zagreb, Croatia 

Partner No. 3 RBI contributed also to the development of information exchange and reporting system for SARIB project, as was concluded at the 4th Consortium meeting in Sarajevo. For the purpose of  chemical and biochemical parameters in fish and ambient water, which Partner 3 is responisble of, to the leader of WP 2 on May 18, 2006 the following data that are presented in Annex 3.9.:

1) Fish catchment locations in Croatia  - description, coordinates and photographs (pdf. file) (Annex 3.9.1)
2) Basic fish sampling record, including Table layout, participants and sampling method (Word document) (Annex 3.9.2)

3) Excel file on:

a) chlorinated persistent pollutants in fish muscle and liver, including CAS No., references on methodology and responsible coworkers (3.9.3 a));

b) biomarkers of PAHs effect and bile metabolites, including references on methodology and responsible coworkers (3.9.3b));

c) biomarker of metal exposure and metal concentration in liver and gill cytosol of fish, including CAS No. and responsible coworkers. In Word document format  SOP for cytosol preparation (S50) and SOP for MT determination was included. Within the SOP the example on independent check of MT concentration for calibration purposes is inserted. In addition, the calibration straight line for total cytosolic proteins concentration in S50 fractions is isllustrated (3.9.3c)).  

CONTRIBUTION of partner No. 5 HEIS to WP 2: 
· Collection and processing of monthly data (discharge and water temperature) for mayor hydrological stations on 4 main Sava river tributaries in B&H, covering period 1960 – 1985 years. 
· Collection and processing of monthly data (precipitation and humidity) for mayor meteorological stations on 4 main Sava river tributaries in B&H, covering period 1961 – 1990 years. 

· Developing of geo-referenced shape files using GIS technology, describing sub- catchment dividing lines of Sava river and catchment dividing line of Sava river in B&H. 

CONTRIBUTION of partner No. 6 PUPIN to WP 2: 
In the second project year the PUPIN worked on the following WP2 activities:

· Overview and comparison of commercially available pollution distribution modeling software packages (see Annex 6, Section 1.1)

· Acquisition and preparation of meteorological data for Serbian portion of Sava river basin (Section 1.2)

· Acquisition and preparation of hydrological data for Serbian portion of Sava river basin (Section 1.3)

· Implementation of prototype Spatial Decision Support System (SDSS) to test the possibility of integration of GIS with DSS (Section 1.4)

In coordination with ICS UNIDO, PUPIN has performed the analysis of the following commercially available pollution distribution modeling software packages:

· DELFT3D 

· DHI Water and Environment (MikeZero) 

· TELEMAC 

· SMS (Surfacewater Modelling System)

After the analysis has been performed, PUPIN came to the conclusion that DELFT3D is the most suitable for application in SARIB project, which is in concordance with the results of independent analysis performed by ICS UNIDO.

PUPIN has also collected the meteorological data (average monthly temperatures and cumulative precipitation) for 10 meteorological stations and the existing hydrological data (monthly flows) for 3 hydrological stations in Sava river basin in Serbia from the Hydro-Meteorological Bureau of the Republic of Serbia. These data will be used as an input for WATBAL (water balance) analytical model.

To test the possibility of integration of GIS containing SARIB layers for Serbia with DSS, PUPIN has implemented a prototype Spatial Decision Support System (SDSS) for industrial siting. This prototype highlighted both, some integration problems and some additional capabilities of SDSS provided by the integration of GIS with DSS.

CONTRIBUTION of partner No. 8 ICS UNIDO to WP 2: 
Within the WP 2 partner No. 8 has performed and accomplished various tasks of which the most relevant are:

· definition of the GIS structure and the evaluation and selection of the most suitable GIS platform for their use as management tools for SRB water resources;

· evaluation and selection of suitable modelling software.

Detailed description of the work performed was included within the previous reports.

CONTRIBUTION of partner No. 9 BOKU Wien to WP 2: 
In order to provide important information for the preparation of a data base, additional activities were undertaken. An Excel sheet with the characterised parameters as well as toxicity tests applied was prepared by BOKU Wien and sent to partners No.1 JSI, No.2 UL FGG and No.10 NIVA.  

CONTRIBUTION of partner No. 11 IMOS GEATECH to WP 2: 
· digitising/vectorising river network of Croatia from map 1:5000000

· importing of spatial data from all the riparian countries into ARCGIS software

· editing spatial data 

· separation of spatial data form countries by thematic layers and integration thematic data into the Sava river catchment level (editing, cleaning, edginig..)

Workpackage 3: Development and Validation of Specific Tools

WP3.A Pollution of sediments and water cycling processes

Objectives are: 

Establish integrated tools based on a combination of chemical analysis and biological effect methods to assess the geographical distribution and historical trends in sediment contamination of the Sava River Basin.

The tasks that should be achieved:

1. Estimation of the extent of pollution by the identification of the most hazardous highly mobile metal fractions and anthropogenic inputs of metals to sediments using advanced analytical methods.

2. Chemical characterisation of persistent organic pollutants (like PCBs).

3. Assessing the total toxic potential of pollutants (metals and organic chemicals) in sediments using biological effect methods based on micro scale bioassays;

4. Investigating water cycling processes following the sources of dissolved inorganic carbon from the isotopic composition and the hydrology of the catchment.

Work in the WP 3A has been performed by partners No.1 JSI, No. 5 HEIS, No. 9 BOKU Wien and No. 10 NIVA.
CONTRIBUTION of partner No. 1 JSI to WP 3A:

Metals in sediments: 
On the basis of the agreed sampling methodology (research performed in the first year of the SARIB project) the total concentrations of Zn, Cu, Cd, Pb, Ni, Cr and As were determined in sediments from Croatian, Bosnian and Serbian part of the Sava River. Normalization to Al was also performed to identify the anthropogenic inputs of elements. Data indicated the high anthropogenic inputs of Cr and Ni at Županja (Croatia) and Brčko (Serbia) sampling sites. Elevated concentrations of Cr (concentrations higher than those of probable effect levels (PEL)) were observed from Košutarica (Croatia) up till Šabac (Serbia) sampling sites. 

Analysis of the easily soluble concentrations of elements in 0.11 mol L-1 acetic acid were performed in all investigated sediments along the Sava River (20 sampling sites in Slovenia, Croatia, Bosinia & Herzegovina) and Serbia. Data indicated that the percentage of the easily soluble element fractions were in general very low (below 10%). Exceptions were Cd (30 – 50%) and Zn (5 – 40%).

The data of the easily soluble element concentrations/total element concentrations will be compared in the third year of the project with the eco-toxicity tests performed by NIVA and Boku-Wien partners.

Total Hg concentrations were also determined in all 20 sampling sites along the Sava River.

The total Hg concentrations in sediments are in general appreciably high, and in most of sampling sites exceeding ISQG values. At sampling sites Košutarica and Gradiška (Croatia) and Šabac (Serbia) total Hg concentrations exceed even PEL avlues. The origin of high Hg levels in sediments of the Sava River will be further investigated in the third year of the SARIB project.

In the project proposal it was planned that the third sampling and the analysis of sediments will be performed in the third year of the project. To assure the sediment samples (sampling namely strongly depends on weather conditions and the Sava River water level) the third SARIB sampling was performed during the second year. In addition, the analysis of total element concentrations: Cd, Pb, Ni, Cr, Zn, As and Hg, normalization to Al and analysis of Cd, Pb, Ni, Cr, Zn and As in the easily soluble sediment fraction (0.11 mol L-1 acetic acid) were also performed in the second year of the SARIB project. This was the reason for more actual person months, than planned.
Chemical characterisation of persistent organic pollutants 

In the second period of SARIB project selected organic pollutants (7 PCB congeners, 9 pesticides and 16 PAHs) were determined in samples from 2nd and 3rd sampling campaign. Chlorinated organic compounds were determined in samples from locations Sava Mojstrana and Moste, Jevnica, Vrhovo, Brežice and Jesenice (2nd sampling campaign), while PAHs were determined in samples from Oborovo, Galdovo, Crnac, Lukavac, Košutarica, Gradiška, Slavonski Brod and Županja (3rd sampling campaign). 

Results showed low level PCB contamination (ng g-1 levels) in the tested locations between Sava Mojstrana and Jesenice. Obtained values will be compared with analysis of Sava River samples from Croatia, Bosnia and Herzegovina and Serbia which analysis are currently underway in our laboratory. Due to PCB contamination history in Krupa River (tributary of Lahinja, Kolpa and later on Sava River) elevated PCB values may be expected in North Stream of Sava River in Croatia.  In the same samples (Slovene part of Sava river) also selected pesticides (HCB, Heptachlor, Aldrine, p,p-DDE, Lindane, p,p-DDD, p,p-DDT, Diledrin and Endrine) were determined. Results did not show any significant differences between tested locations. The differences in pesticide content are expected in samples from southern stream of Sava River (Croatia, Bosnia and Herzegovina and Serbia) regarding to agricultural activities. These samples are currently being processed and will be presented on the meeting in Belgrade (October 2006).

Polyaromatic hydrocarbons were determined in Sava river samples from Oborovo to Županja. The sum of 16 PAHs determined in samples literally increases downstream River Sava (448,48 - 3956,22 ng g-1) with the highest value from Županja sediment sample. In the future we will, in collaboration with other SARIB partners, identify sources of PAHs in tested samples.   

In parallel to determination of organic pollutants, sediments have also been extracted and  organic extracts delivered to SARIB partner NIVA in Norway where ecotoxicity tests will be performed and results compared with organic analysis results.

Chemical and stable isotope characteristics of water in the Sava River watershed
In the second year of the project the whole Sava River was the subject of geochemical investigation.  The geochemical dynamics of mineral weathering of the Sava watersheds using major elemental, stable isotope, and hydrogeochemical tracers was the main objective in order to better understand hydrology, carbon and sulphur mass transport. The research is focusing on the lower Sava river basin from the Croatian border (from Bregana) down to its confluence to the Danube River at Belgrade, Serbia. The sampling was performed at totally 25 locations depending on different anthropogenic activities and main tributaries of the river in September/October 2005 and April and September 2006. This report includes the evaluation of the first results from the sampling period in fall 2005.
We can observe differences, changing trends on natural (climate, precipitation, bedrock, soils, vegetation) and direct anthropogenic (land-use, industry, population, water and waste water management, agriculture) influences moving along the lower Sava until its confluence. The first results indicate that lower Sava watershed is not influenced only by weathering processes, but also by other effects mainly human activities which are reflected in the Ca2+/Mg2+ ratio and 13CDIC values. Further, biological and biochemical processes are probably more dominating than in the upper flow of the Sava driven by transport and transformation processes. Higher concentrations of NO3- ions are observed in Croatia reaching up to 7.39 mg/l which could indicate the influence of agricultural activities, while the highest concentrations of SO42-, Na+ and Cl- ions were determined in the River Bosna the main tributary of the river Sava. Bosna seems to be the most polluted tributary of the river Sava. Therefore, more analysis will be performed on this river including the 34SSO4 measurements in order to determine the possible source of sulfate pollution. 

We have still few result of behavior of riverbed sediment and rivershore soils to draw up the trends and observations. Further another sampling campaign will be preformed on the whole Sava River in September 2006. Later, all obtained data will be statistically evaluated in order to determine the influence of geologic, biologic and human factors in Sava river basin. 


Further directions of the investigation are:

· Detailed particulate attributes (physico-chemical properties of sediments)

· Environmental buffer capacity of soil-sediment connection (humus properties, quality)

· Organic and inorganic carbon content and mass balance between water, particles and sediments at specific locations
· Identification of anthropogenic influences (nitrate, sulphate, chlorine levels and relationship of them with human activities)

· Modeling (statistical methods, special modeling program)

The results have already been presented at three international conferences, one of the scientific paper was sent for publication in Biogeochemistry, while two others are in preparation. 

CONTRIBUTION of partner No. 5 HEIS to WP 3A:
· Sediment and water sampling :

Two samplings of sediment and water were done during 2005 year and one sampling during 2006 year, of the 4 main tributaries of Sava river in B&H. Samples were being taken from previously selected sampling sites: river Una (settlement Dona Gradina), river Vrbas (downstream from the settlement Razboj), river Bosnia (settlement Prud) and river Drina (settlement Balatun).

One sampling of Sava river was done in 2006 at three locations (settlements Srbac, Brčko and Bijeljina).

·  Analysis of samples of water and sediment which  included: 

- Physical – chemical analyses of water;

- determination of total concentration of heavy metals in water;

- determination of total concentration of heavy metals in sediment.
· 3 day visit to the Jožef Stefan Institute (JSI) laboratory (29th May to 1st June 2006) with the purpose to obtain more knowledge about analyze of sediment on heavy metals by AAS, especially Hg.
Planned further activities: 

· continuation of sampling of sediment and waster and analyzing during 2006 and 2007 year;

· consider conducting of BCR tree-stage sequential extraction procedure on all previously prepared samples of sediments (12 from tributaries and 3 from Sava river) – after consultation with JSI;
· comparison and discussion of all obtained results with other project partners. The results should indicate “hot spots” locations at Sava river tributaries, distribution of water and sediment pollution along Sava tributaries as well as impact of pollution from Sava river tributaries on quality of  Sava river water and sediment.

CONTRIBUTION of partner 9 BOKU Wien to WP 3A:

Objectives for the reporting period:

· Toxicity assessment with representative contaminated media from the Sava River Basin 

1. Application of bioassays on samples from Croatia (8 sediment samples)

2. Application of bioassays on samples from Bosnia & Herzegovina and Serbia & Montenegro (6 sediment samples)

Toxicity testing was done with whole sediments as well as pore water samples prepared from these sediments. A test battery selected during the first project year including microorganisms (Vibrio fischeri, Arthrobacter globiformis), green algae (Pseudochirchneriela subcapitata) and invertebrate (Heterocypris incongurens) was used for this purpose. The organisms used showed different sensitivity to tested samples. The samples were low to moderately toxic to the test organisms. 

· Assessment of bioavailability in freshly spiked water samples and sediments

The objective of this study was to investigate the influence of DOM (dissolved organic matter) on the bioavailability of organic chemicals, especially the heterocyclic polycyclic organic compounds (PAC). Experiments were conducted with PAC saturated water samples and PAC spiked sediments. It was shown that the presence of DOM reduced the bioavailability of organic compounds.

All planned activities of partner No. 9 BOKU Wien were accomplished in WP 3A. Data will be compared to the bioassay analysis performed by NIVA (partner No. 10) and chemical analysis performed by JSI (partner No.1) and reported in a paper. 

Deviation from technical annex

For the investigation into the effects of dissolved organic matter on sediment toxicity, more work has been done as planned for the second year. 

CONTRIBUTION of partner No. 10 NIVA to WP 3A:

Partner No. 10 NIVA has in the second year performed work in WP 3A on the following areas:

· Finalized bioassay assisted toxicity screening of pore water and sediment extracts by algae toxicity test. 
· Finalized bioassay assisted toxicity screening of pore water and sediment extracts by fish multi-endpoint bioassay. 
Workpackage 3: Development and Validation of Specific Tools

WP3.B Availability and impact of pollutants and biota

Objectives are: 

Establish integrated tools based on a combination of chemical analysis and biological effect methods to assess the presence of bioavailable pollutants in water, their potential for effect and identifying effects on feral fish in the Sava River water. 
Work in the WP 3B has been performed by partners No. 3 RBI, No. 4 PBF and No. 10 NIVA.

CONTRIBUTION of partner No. 3 RBI to WP 3B:

1)
PLANNED ACTIVITIES WITHIN THE SARIB PROJECT FOR THE SECOND YEAR:

a) To implement multidisciplinary study for correlating subtoxic exposure and/or effects of selected priority pollutants to health status of feral fish (European chub)

b) To combine chemical, biological, veterinary, biochemical and ecotoxicological aspects in assessing the impact of metals and specific organic pollutants on the health of indigenous fish species from Sava River.

c) To define health status of feral fish (European chub) by its examination on parasites, viruses, specific bacteria, accompanied with histological analysis of fish tissue.

d) To determine biomarkers and effect endpoints (metallothioneins, EROD activity, AMES test) in target detoxification organ such as liver to assess potential effects of pollutants on feral fish (European chub) health.

e) To determine metals (Zn,Cu, Cd) known as inducers of metallothioneins in fish liver cytosol.

f) To determine PAHs and PCBs in liver tissue of European chub from Sava River.

g) To accomplish the deployment of “passive samplers” as time-integrated metal concentrations by means of Diffusive Gradients in Thin films (DGT) and respectively selected organic pollutant (PAHs, PCBs) concentrations by means of Semi-Permeable Membrane Devices, SPMDs at selected locations in the Sava River water column.

2) Work done in the second year of the project

a) Acceptable sampling technique according to the standard HRN EN 14011:2005,Water quality-Sampling of fish with electricity for feral fish (European chub) adopted.

b) Fish sampling sites selected downstream from Slovenian-Croatian border at Otok Samoborski, Sava in front of Jarun lake in Zagreb, Oborovo, Lukavec Posavski, Jasenovac and Košutarica. Fish catchment performed in September 2005 and April/May 2006.

c) Database on the incidence of diseased fish in the Sava River amended with the data collected during the second year of the project. The database includes bacteriological examination from gills, liver, spleen, kidney, ecto- and endoparasites, virusological examination and histological analysis of liver, kidney, spleen and intestine. Bacteriological analysis of ambient water at the site of fish sampling accomplished, too.

d) Biomarkers and effect endpoints (metallothioneins, EROD activity, AMES test) in fish liver as detoxification organ determined. Metallothioneins determined in gill cytosol, too.

e) Cytosolic proteins analysed in S50 fraction of fish liver and gills. Metal concentrations (Zn,Cu,Cd) determined in liver and gill cytosol (S50), while metallothioneins determined in heat-treated cytosol.

f) Fish plasma samples shipped to Partner 10 for the analysis of the estrogenic biomarker vitellogenin by means of validated ELISA method.

g) Total PCBs, sum of 7 PCBs and total DDTs determined in liver and muscle of Sava River European chub. Mass partition of organic pollutants expressed on wet tissue mass and respectively on lipid mass.

h) Analysis of polycyclic aromatic hydrocarbons (PAHs) in European chub muscle and liver performed.

i) Analysis of hydroxylated metabolites of polycyclic aromatic hydrocarbons (OH-PAHs) in European chub bile performed.

j) Frequent deployment of “passive samplers” for metals (DGT) and organic pollutants (SPMDs) performed on 4 Sava River locations. Deployment duration varied.

k) With Partner 10 collection of water samples for solid phase extraction (SPE), from the Croatian/Slovenian border up to Croatian/Serbian border. Resulting extracts subjected to bioassay screening.
3) Deviation from THE PLANNED ACTIVITIES
During the second year of the project no deviations from the planned activities occurred. 

Enclosed is the annual progress report of participating Laboratories in Annex 3.


- Fish sampling forms for the period 19-28 September, 2005 (Annex 3.2)


- Fish sampling forms for the period 18-26 April and 2-26 May, 2006 (Annex 3.3)

            - Laboratory for research and development of aquaculture (Annex 3.4)

            - Laboratory for biological effects of metals (Annex 3.5)

            - Laboratory for molecular ecotoxicology (Annex 3.6)

      - Group for organic pollutants (Annex 3.7)

            - Laboratory for organic biogeochemistry (Annex 3.8)

CONTRIBUTION of partner No. 4 PBF to WP 3B:

The use of potentiometric sensors, commercial and new ones, for determination of anionic and non-ionic surfactants in industrial effluents has been investigated. The determination was carried out on the modelled effluents formulations as well as on the real industrial effluents. The accuracy and precision of the non-ionic surfactants determination has been evaluated by using standard addition method. 

CONTRIBUTION of partner No. 10 NIVA to WP 3B:

Partner No. 10 NIVA has in the second year performed work in WP 3B on the following areas:

· Water sampling of Sava River water performed by solid phase extraction (SPE)

· Bioassay screening of water extracts performed on SPE extracts

· Vitellogenin (Vtg) was measured in plasma from European chub by sub-contractor INERIS, France.

· Method for measuring steroids in plasma from E. chub optimized, but due to limitations with plasma volume not used for analysis 
· Bioassay directed-analysis (TiE) has been performed in collaboration with personel at RBI on toxicity in effluents from the Zagreb sewage treatment work.
Workpackage 4: Integrated system for the management of the Sava River quality

Objectives are:

The generic objective of this work package is to provide local authorities, governments, stakeholders, environmentalists, decision-makers, technologists, experts and site owners in the Sava River Basin countries with an integrated decision support tool for the sustainable management of the river basin resources.

Work in the WP 4 has been performed by partners No. 4 PBF, No. 5 HEIS,  No. 6 PUPIN and  No. 8 ICS UNIDO. It is important to stress that WP 4 is in close connection with WP 2 . Therefore, the work done in WP2 by partners No. 6 PUPIN,  No. 2 UL-FGG and No. 11 IMOS GEATECH was also to harmonise the tasks from two work-packages together.
CONTRIBUTION of partner No. 4 PBF to WP 4:

· Different microbial cultures (individual, mixed) are used for application in processes of: a) biodegradation; b) nitrification; c) denitrification; d) phosphorous removal; and e) xenobiotic biodegradation. Each process is followed by determination of process factors. Investigations are governed towards microorganisms (aerobic, anaerobic); environmental conditions (temperature, pH, dissolved oxygen concentration, hydraulic retention time-HRT, biomass concentration) and wastewater quality (chemical, microbiological, physical factors) determination. 

· Microbial species are verified for their activity and special care is governed towards maintaining responsible microbial species through either binding to carriers or granulating. 

· Biodegradation of various wastewaters were confirmed in laboratory scale tests as discontinuous and continuous tests.

CONTRIBUTION of partner No. 5 HEIS to WP 4:

For the purpose of creating an integrated decision support tool based on GIS and dynamic modeling for the management of identified (in WP 3A and WP3B) “hot spots” the following work was done:

· Research of available literature of innovative technologies for water and soil remediation;

· Elaborated 8 water remediation technologies what included detail description of  technologies, analysis of proposed criteria, and consequently,  the assessment of efficiency of technologies according to proposed criteria. 
· Elaborated 3 soil remediation technologies what included detail description of technologies, analysis of proposed criteria, and consequently, the assessment of efficiency of technologies according to proposed criteria.

CONTRIBUTION of partner No. 6 PUPIN to WP 4:

Within WP4, PUPIN was working, in close cooperation and coordination with ICS UNIDO, on activities related to:

· Design and installation of Web repository and DSS structure (Annex 6, Section 2-1)

· Web based data base on soil and sediments remediation technologies and water treatment technologies (Section 2-2)

· Compendium on soil and sediments remediation technologies and water treatment technologies on CD and Web (Section 2-3)

· Development of DSS for the selection of best soil and sediments remediation technologies and water treatment technologies (Section 2-4).

PUPIN has finished with the DSS and Web repository design and the implementation and installation of Web repository for soil and sediments remediation technologies and ground water treatment technologies. To store the data related to these technologies PUPIN has designed and implemented the corresponding Web based data base. In cooperation and coordination with ICS UNIDO, which provided the data about technologies, PUPIN has fed this data to data base and provided access via Internet to technology data using the implemented Web repository. PUPIN is currently working on the development of DSS for the selection of best soil and sediments remediation technologies and water treatment technologies, which is due to M36. The partial results on this activity presented in Section 2-4 include the DSS logical organization and the description of implemented server components.
CONTRIBUTION of partner No. 8 ICS-UNIDO to WP 4:

Within the WP 4 Partner No. 8 in the period 01/08/2005 to 31/07/2006 ICS-UNIDO has prepared, in close collaboration with all involved partners and in particular with the Mihajlo Pupin Institute, a comprehensive database on soil/sediments and groundwater remediation technologies and their applications, which is being utilized for the development of the software based DST (decision-support tool) for remediation technology evaluation and selection. 

The preliminary design of the DST has been done in close collaboration with the Mihajlo Pupin Institute, according to the expected use of the tool within the decision making process. The designed DST can be shortly described as follows:

Functional application: technology assessment and selection

Decision making role: comparison of options

Nature of product: software system

Analyses used: Multi Criteria Analysis (MCA)
The key elements of the designed DST:

1. Technologies database 

2. Contaminants database (classes)
3. Set of selected criteria
4. Set of technologies ranked according to their performance in respect to each selected criterion
5. Multi Criteria Analysis (MCA) system
1. For the preparation of the technologies database, 35 soil/sediments remediation technologies, 20 groundwater remediation technologies, 3 containment technologies and 6 air emissions/off gas treatments have been assessed, described and classified according to: 

· In-situ and ex-situ applications

· Biological, chemical/physical, thermal technologies;

2.  Each technology has been firstly assessed in respect to its capability to treat (be applied for) different types of contaminants, which have been grouped in the following classes:

· Nonhalogenated VOCs (Volatile Organic Compounds)

· Halogenated VOCs 

· Nonhalogenated SVOCs (Semi-Volatile Organic Compounds)

· Halogenated SVOCs 

· Fuels 





· Heavy metals 

· Explosives 


· Radionuclides 

· Inorganics
For the above classes of contaminants, a specific database describing their general properties and characteristics has also been prepared.

3.  The performance of each technology included in the database has been assessed in respect to the following set of evaluation criteria:

· applicability

· minimum achievable concentration

· clean-up time required 

· reliability and maintenance

· data needs

· overall cost

· safety

· public acceptability

· development status

· stand alone character

· residuals produced

4. A rating system has been set-up and technologies have been then ranked according to their performance in respect to each criterion.

All the above deliverables have been shared with the project partner Mihajlo Pupin for the development of the DST (pls. refer to Mihajlo Pupin Report for relevant details).
Workpackage 5: Social, economic and governance benefits
Objectives are:

The objective is to consequently increase the quality of life and achieve sustainable economic development of the society   in the Sava River Basin. Data and information obtained will be adjusted to users of water resources and level of country economy throughout the Sava River Basin. For that cause-effect, affordability and  pressure impact have to be studied in particular situation for every country involved related to use of water resources  Remedial measures proposed have to be compared to the environment improvement. The objective of this WP is to make an introduction of socio-economic aspects of Water Framework Directive (WFD) requirements in the region of SRB, based on parameters under investigation.
Work in the WP 5 has been performed by partners No. 2 UL FGG, No. 4 PBF, No. 5 HEIS and No. 7 FABL.
CONTRIBUTION of partner No. 2 UL FGG to WP 5:
For the calculation of the Water Powerty Index for the Sava river basin the following indicators have been determined for Slovenia:

	
	Indicator:


	SLOVENIA
	UNIT
	Comments

	1. 
	GDP per capita /  GDP PPP / per capita
	9805
	US $
	(source: SURS, data for  2004)

Regions in Sava catchment in SLO:

Ljubljana region: 15726 US $

SE region of SLO: 9993 US $

Sava downstream region: 9304 US $

	2. 
	Under five mortality rate (per 1000 live birth)
	4
	‰
	(source: SURS, data for 2004)

3.7 under 1 year

5.7 under 14 year

	3. 
	Adult literacy
	99
	%
	99.5%: read and write

(#ACS, 2003):  75% for the third level literacy  (electronic literacy, documentation literacy..)

	4. 
	Gross enrolment ratio for primary, secondary and tertiary schools
	 ‘School net enrolement rations,all levels’: 

78,6 
	%
	(Radej et al., 1999)

78.6 % population of official age for priamry, secondary and tertiary education

	5. 
	The Gini coefficient
	24
	0-100
	(source: SURS, data for  2003)

	6. 
	External water inflows
	13,4
	km3/year
	IzVRS

	7. 
	Internal water resources
	18,7
	km3/year
	Sava catchment: in SLO: 13.0 km3/year

	8. 
	Access to improved water source

(safe water)
	99,6
	%
	SURS, 2005

(Data from statistical census, 2002) 

	
	Access to improved sanitation
	99,7
	%
	SURS, 2005

(Data from statistical census, 2002)

	9. 
	Amount of arable land
	175080
	hectares
	(SURS, Statistični letopis 2005, data for 2004)

Area of Fields and gardens; 

permanent grassland not included (286830 ha)

	10. 
	Amount of  crop  land
	28608
	hectares
	(SURS, Statistični letopis 2005, data for 2004)

orchard plantations and olive groves; extensive orchards and olive groves; vineyards;nurseries and area for root-stock growing

	11. 
	Amount of irrigate land
	2329
	hectares
	(SURS, Statistični letopis 2005, data for 2004)

	12. 
	Rainfall 

and Runoff  
	1564 
	mm/ year
	The Sava river (1460mm)

	13. 
	Domestic water use (per capita)
	131
	m3/cap/yr
	IzVRS, 2006 

	14. 
	Industrial water use (per capita)
	36
	m3/cap/yr
	IzVRS, 2006

	15. 
	Agricultural water use (per capita)
	3
	m3/cap/yr
	IzVRS, 2006

	16. 
	Distribution of GPD 
	100
	%
	(SURS, Statistični letopis 2005, data for 2004)

	
	- GDP Percent from agriculture
	2,6
	%
	

	
	- GDP Percent from industry 
	26,8
	%
	

	
	- GDP Percent from service 
	71,7
	%
	

	17. 
	Fertilizer consumption per hectare of arable land


	4,0
	100 grams/

hectares

of arable land
	(SURS, Statistični letopis 2005, data for 2004)

69819 t/175080 ha


	18. 
	Pesticide use per hectare of crop land
	53,5*

7,5**
	kg/ hectares of crop land
	(SURS, Statistični letopis 2005, data for 2004) : *pesticide whole sale inSlovenia market in kg,active ingridients per ha crop land:

1530735kg/28608 ha

**pesticide whole sale inSlovenia market in kg,active ingridients per ha of arable and crop land:

1530735 kg/203688 ha

	19. 
	Industrial organic pollutants per available fresh water
	313
	Metric tons of BOD emissions per cubic km of water
	(data source: ARSO, Emission inventory 2003; calculated by IZVRS, 2006)

	20. 
	The percentage territory under sever water stress
	0
	%
	No sever stresm,

but on water deficit:

	21. 
	Percent of land under protection status - of total state
	37
	%
	Calculated by IZVRS

	22. 
	· Totally protected areas 
	10
	%
	(Source: MOP, Resolucija NVPO, ARSO; Poročilo o stanju okolja 2000); 

	23. 
	· Partial protected areas 
	27
	%
	(Source: MOP, Resolucija NVPO, ARSO; Poročilo o stanju okolja 2000); 

35,5% of Slovene territory is declared as  Natura 2000 sites, 25% of which is also totally protected

	24. 
	The number of sectoral  EIA guidelines
	All sectors
	
	


#see references and data sources

References and data sources: 

Andragoški center Slovenije (ACS), 2003: Tanja Možina. Kakovost v izobraževanju odraslih: od tradicionalnih do sodobnih modelov ugotavljanja in razvijanja kakovosti v izobraževanju odraslih. Ljubljana: ACS, 2003.

ARSO, Poročilo o stanju okolja 2000, Ljubljana, 2003

Inštitut za vode Republike Slovenije, 2006. Arhiv.

MOP, Resolucija NVPO, Ljubljana 2005

RADEJ, Bojan (ed.), PIRC VELKAVRH, Anita (ed.), GLOBEVNIK, Lidija (ed.). Indikatorji o okolju in razvoju = Indicators on environment and development, (Analize, raziskave in razvoj). Ljubljana: Urad za makroekonomske analize in razvoj: Ministrstvo za okolje in prostor: Vodnogospodarski inštitut, 1999. ISBN 961-6031-42-2.

SURS, Statistični letopis 2005.

SURS, 2005. Statistical census, 2002.

CONTRIBUTION of partner No. 4 PBF to WP 5:
· Organisation and work on round table discussion on social, economic and governance benefits of SARIB project
CONTRIBUTION of partner No. 5 HEIS to WP 5:
· Determination of borders of pilot region for research, for calculation of WPI at "river basin level"; defining of hydrographic watershed using topographic maps 1: 25 000; 
· Identification of stakeholders and institutions needed for data collection and establishment of a cooperation with the stakeholders in order to collect the necessary data; 
· Created  questionnaires for: municipalities, communal public enterprises, industries and households. For each of the identified stakeholders a specific questionnaire was elaborated requiring different type of data;
·   Data collection: site visits, meetings and survey performed with all above stakeholders. During the process of data collection an electronic data base was established, which was periodically fulfilled upon data were sent or upon direct survey on site by HEIS team;
· Calculation of WPI at “basin level” for pilot area – Zujevina river basin, upon all available data were collected, processed and analyzed;   
· Upon data were obtained from partners from Slovenia and Serbia, calculation of a WPI at “national level” for Slovenia and Serbia was done;

· Presentation of the resultes of test calculation of WPI at “basin level” at the Project Consortium Meeting in Sarajevo (April 2006 year), as well as results of calculation of WPI at “national level” for Slovenia and Serbia.  
· Based on the consultation among SARIB partners and their  suggestions, it was decided that some sub-components should be excluded from the WPI model at “national level” for Sava river basin countries, and that some more appropriate and more representative should be included. Consequently, a considerable time was given further on to analysis of a new WPI sub-components, based on literature research of EU, MAP and UN indicators.
· Further work will be directed to proposal of a modified  WPI model for Sava river basin countries aiming at obtaining a  common approach for Sava riparian countries which would enable comparison. 
CONTRIBUTION of partner No. 7 FABL to WP 5:
Within the WP5, the partner No. 7 FABL has completed the following activities planned for the second year of the project:

· Analysis of socio-economic indicators in riparian countries in regard to water uses, waste water quantity and industrial/agricultural emissions.

· Collection of data needed by surveys and questioners.

During the data collection activities related to WP5, we have contacted and questioned 300 farms in total, from which poultry farms are the most numerous (chicken and fowl farms - 149), after that beef-cattle and cow farms (113), pig farms (27), and the least represented were sheep farms (11).

On basis of gathered information, we estimated amounts bouth liquid (waste waters) and solid waste of animal origin (Animal by-products) and manner of disposal of the waste.

Also, we conduct survey in 34 slaughterhouses about water uses and waste water quantity.

Workpackage 6: Dissemination

Objectives are:

To promote the ideas of the SARIB project among beneficiary institutions, stakeholders and individuals in Sava River Basin countries, i.e. Slovenia, Croatia, Bosnia and Herzegovina, Serbia and Montenegro. The idea is to assess the potential of strict research results in regard to sediments (particulate) and biota for future management plan of the Sava River Basin in the frame of Water Framework Directive and ICPDR (Danube Convention). It is expected that by promoting ideas through dissemination of results the cooperation in the region (catchment) will be re-established. By completing this project initiative toward Sava River Basin management plan will be launched in a situation where application and research know-how could be merged for common benefit. Scientific part of the project has been focused on ecotoxicological investigation of biota and sediment and application of the method developed for the assessment of environmental and health risk to the users and the public.

Work in the WP 6 has been performed by ALL SARIB partners on meetings, conferences and contributions in national and international journals. 

At SARIB meeting in Sarajevo, 6 and 7 April 2006, the partners of the SARIB consortium decided that after GIS system is developed, partners will begin to fill the experimental data to the GIS system. This will happen in the third year of the project and the GIS system will be linked to the SARIB web page. 

In the second year of the project special efforts were oriented to dissemination activities and to provide the data of the project to end-users like local authorities and political bodies. In this view the consortium meetings in Zagreb and Sarajevo were of crucial importance. It should be stressed that organizers of these meetings: Dr. Biserka Raspor with co-wprkers and Prof. Tarik Kupusovic with co-workers succeeded to attract the local authorities to attend the meetings. 

At SARIB meeting in Zagreb, Croatia, 7 October, 2005 potential end-users like Croatian Waters and representatives of ICPDR attended the meeting. M.Sc. Ružica Marušić from the Main Water Management Laboratory, PE Croatian Waters, and her colleagues offered also a support in sampling of the Sava River sediments in Croatia, enabling colleagues from JSI to join the Croatian Waters regular sampling campaign in October 2005. The following end-users attended the SARIB meeting in Zagreb:

List of end-users present on the ZAGREB SARIB meeting:

1. Mr. Enes Alagić, in charge of Ministry of Agriculture, Water Management and Forestry Federation of Bosnia and Herzegovina, PE “River Sava", Sarajevo, Federation of Bosnia and Herzegovina
2. Mr. Željko Ostojić, AB Member, Ministry of Agriculture, Forestry and Water Management, Water Management Directorate and Head of Croatian delegation at ICPDR, Zagreb, Croatia.

3. Mrs. Valerija Musić, B.Sc., in charge of AB Member dr. Siniša Širac, PE Croatian Waters, Zagreb, Croatia.

4. M.Sc. Marija Marijanović-Rajčić, Head of Main Water Management Laboratory, PE Croatian Waters, Zagreb, Croatia

5. M.Sc. Ružica Marušić, Main Water Management Laboratory, PE Croatian Waters, Zagreb, Croatia

6. Mr. Ivan Vučković, B.Sc., Main Water Management Laboratory, PE Croatian Waters, Zagreb, Croatia

At SARIB meeting in Sarajevo, Bosina and Herzegovina, 6,7 April 2006 potential end-users like representatives of the Sava Commission and governmental bodies attended the event and express their satisfaction to be informed about the project results. 
Mr. Karkin, representative of the Sava Commission reported that the Sava Commission was established in June 2005 and consists of the experts from Slovenia, Croatia, Bosnia and Herzegovina and Serbia and Montenegro. One of the tasks of the Sava Commission shall deals on trans-boundary impacts of the Sava River. Therefore, the Sava Commission is highly interested in implementation of the project programme and in results of the SARIB project. Mrs. Hazima Hadžović from Federal Ministry of Agriculture, Water, Management and Forestry, as a representative of the beneficiary of the SARIB project, stressed the importance of the realisation of the project goals. Since SARIB is scientific project it is complementary to other implemented SAVA projects. According to Water Framework Directive (WFD) the SARIB will greatly contribute to the data base of the riparian countries, since till now the research aspects in the implementation of WFD were neglected. Mrs. Hadžović stressed that implementers of the SARIB project should be informed about other Sava projects with the aim to cooperate and to obtain better efficiency. Mrs. Vesna Grković, representative of the EC Delegation in B&H pointed that WFD changed the philosophy of the river basin managements. Cross border cooperation is of great importance. SARIB is a pioneer in this area, and represents an example how the system should work and how to approach to achieve these goals. 

List of end-users present on the SARAJEVO SARIB meeting:

1. Mr. Kemal Karkin, representative of State Ministry for Transport and Communication, and Chairman of the SAVA COMMISSION for Bosnia&Herzegovina

2. Mrs. Hazima Hadžović, assistant to Minister for Water issues of Federal Ministry of Agriculture, Forestry and Water Management, B&H

3. Mrs. Vesna Grković, Natural resources Task Manager to the EC Delegation in B&H    

4. Mr. Almir Prljača,   representative of Federal Ministry of Agriculture, Forestry and Water Management, B&H 

5. Mirsad Nazifović, Public Company for Watershed Area of  Sava river , B&H 

In addition to the SARIB regular meetings in Zagreb and Sarajevo, partners dissimenate the SARIB results also in different conferences and meetings. These dissemination activities of are presented in the following table:

Activities of SARIB partners for the period from 1.8.2005. to 31.7.2006.

	No.
	Title
	Name(s)
	Event
	Date
	Place
	Partner

	
	
	
	
	
	
	No.  
	Name

	1. 
	«Scientific achievement in the field of biological wastewater treatment and applied technologies in industrial wastewater treatment» 
	Margareta Glancer-Šoljan; Tibela Landeka Dragičević; Marijana Zanoški
	Presented at PBN Society Meeting
	26.04.

2005
	Zagreb, Croatia
	4
	PBF

	2. 
	“Use of fish multi-endpoint in vitro bioassays in

chemical screening and environmental monitoring”
	Tollefsen, K. E., Finne, E. F., Gregersen, I. K., Hegseth, M. N., Sandberg,  C., Hylland, K.
	The 13.th  meeting in

  Pollution Responces In Marine Organisms (Primo), 
	19-22. 06. 2005
	Alessandria Italy,

(Oral presentation)
	10
	NIVA

	3. 
	«Presentation of the results from the SARIB project with lectures and posters»
	Radmila Milačič 
	International conference ELOISE
	August 2005 
	Bled, Slovenia
	1
	JSI

	4. 
	"Use of various matrix modifiers for the determination of Cd and Pb by ETAAS in sediments after close vessel microwave assisted digestion"
	Simona Murko, Radmila Milačič, Janez Ščančar. 
	10th International Symposium on "The interactions between sediments and water". 
	28.08.- 2.09. 2005 
	Bled, Slovenia
	1
	JSI

	5. 
	
	
	RMZ-mater. geoenviron., 2005, vol. 52, p. 288.
	2005
	Book of abstracts
	
	

	6. 
	"Organotin compounds and Cd, Pb, Ni, Cr, Cu and Zn in the sediments of the Ljubljanica river"
	Janez Ščančar, Radmila Milačič, Tadeja Milivojevič Nemanič, Tea Zuliani, Christophe Marcic, Gaëtane Lespes
	10th International Symposium on "The interactions between sediments and water". 
	28.08. – 2.09. 2005
	Bled, Slovenia
	1
	JSI

	7. 
	
	
	RMZ-mater. geoenviron., 2005, vol. 52, p. 352. 
	2005
	Book of abstracts
	
	

	8. 
	"Selected metals in the sediments of River Sava, Slovenia"
	Jože Kotnik, Milena Horvat, Nives Ogrinc, Radmila Milačič Janez Ščančar, Vesna Fajon, Andrj Križanovski
	10thIntern. Symp.  "The interactions between sediments and water". 
	28.08. – 2.09. 2005
	Bled, Slovenia
	1
	JSI

	9. 
	
	
	RMZ-mater. geoenviron., 2005, vol. 52, p. 75-79.
	2005
	Published paper
	
	

	10. 
	“Assessment of the Bioavailable Metal Pollutants in Sava River Water by Passive Samplers“.
	Zrinka Dragun 
	1st DGT Workshop
	14-17. 09. 2005
	University of Lancaster, UK
	3
	IRB

	11. 
	"Influence of DOM on the bioavailability of hydrophobic organic pollutants in sediments investigated by biotests"
	Wruss, K., Todorovic, D. and Loibner, A.P. 
	BOKU Wien Workshop
	September, 2005
	Tulln, Austria
	9
	IFA-Tulln

	12. 
	«SARIB project presentation»
	Radmila Milačič 
	The Association of Slovenian Water protection group has ivited Radmila Milačič to attend their annual meeting
	15.11. 2005
	Sevnica, Slovenia
	1
	JSI

	13. 
	“Decision Aid for Sustainable Industrial Siting”
	Jovan Duduković, Mladen Stanojević, Sanja Vraneš
	EUROCON’05 – The International Conference on “Computer as a Tool”
	21-24. 11. 2005
	Belgrade, Serbia and Montenegro
	6
	Pupin

	14. 
	«SARIB Project presentation» 


	Mihajlo Markovic
	Workshop “Feasibility, revitalisation and innovation of tourism of Bardaca”
	24. 12. 2005
	Bardaca, Bosnia and Herzegovina
	7
	FABL

	15. 
	"Potentiometric determination of anionic surfactants using a new ion-pair-based all-solid-state surfactant sensitive electrode"
	R. Matešić-Puač. M. Sak-Bosnar, M. Bilić, B.S. Grabarić
	Sensors & Actuators B 106 (2005) 221-228
	2005
	Published paper
	4
	PBF

	16. 
	“Extraction procedures applicable to small-scale bioassays” 
	Klamer, H. J., Thomas, K. V., Tollefsen, K. E.
	ICES, CopenhagenDenmark
	2005
	International report
	10
	NIVA

	17. 
	Promotion of the SARIB Project
	Members of ICS UNIDO
	3rd Global Conference on Oceans, Coasts, and Islands
	January 2006
	Paris, France
	8
	ICS UNIDO

	18. 
	“Determination of sex hormones in  fish plasma”
	Langford, K., Grung, M., Tollefsen, K.E
	The annual meeting of Norwegian Soc.Pharmacology
Toxicology 
	26-29 January 2006
	Beitostølen, Norwey

(Poster presentation)
	10
	NIVA

	19. 
	  “Toksisitetskarakterisering av organiske forurensninger i avløp fra Zagreb”
	Grung, M., Licthenthaler, R., Tollefsen, K.E., Langford, K., Thomas, K.V.


	The annual meeting of the Norwegian Society of Pharmaco-logy and

Toxicology
	26-29 January 2006.
	Beitostølen, Norwey (Oral presentation)


	10
	NIVA

	20. 
	"New Potentiometric Sensor for Determination of Low Levels of Anionic Surfactants in Industrial Effluents"
	M. Sak-Bosnar, R. Matešić-Puač, Z. Grabarić
	Tenside Surfactants Detergents, 2 (2006) 82-87
	2006
	Published paper
	4
	PBF

	21. 
	“A Web-based Decision Support Tool for Groundwater Remediation Technologies Selection” 
	Olfa Khelifi, Andrea Lodolo, Sanja Vranes, Gabriele Centi, Stanislav Miertus
	International Journal of Hydroinformatic, Vol. 8, No.2
	2006
	Published paper
	8, 6
	ICS UNID, Pupin

	22. 
	Information on SARIB project 
	Lidija Globevnik
	ICPD / GEF UNDP GRP meeting, 
	22.02. 2006
	Zagreb, Croatia
	2
	UL FGG

	23. 
	Presentation of SARIB project summary on Work Packages,  AB members and  partners 
	Biserka Raspor
	Agency for Environmental Protection Mr. Marijo Vranaričić
	27.03.

2006
	Zagreb, Croatia
	3
	RBI

	24. 
	Presentation of SARIB project summary on Work Packages,  AB members and  partners 
	Biserka Raspor
	Secretary of International Sava River Basin Commission Dr. Dejan Komatina
	29.03.

2006
	Zagreb, Croatia
	3
	RBI

	25. 
	Technologies for Exploitation of Renewable  Feedstocks and Waste Valorisation

	Members of ICS UNIDO
	ICS UNIDO Expert Group Meeting
	May  2006
	Trieste, Italy
	8
	ICS UNIDO

	26. 
	Novel catalytic technologies for the treatment of wastewater from agro-food and industrial productions in MED countries 

	Members of ICS UNIDO
	EC FP5-INCO-MPC Project: Cat-Med Workshop
	May  2006
	Trieste, Italy
	8
	ICS UNIDO

	27. 
	Presentation of SARIB project Work Packages 
	Selma Čengić, Melina Džajić-Valjevac
	Workshop for NGOs: "Water Framework Directive and relevant projects in Bosnia and Herzegovina and the region"
	29-30. 05. 2006 
	Srebrenik, Bosnia & Herzegovina
	5
	HEIS

	28. 
	Informacija o znanstveno raziskovalnem projektu SARIB (Information about the scientific research project SARIB)
	Lidija Globevnik
	Slovenski vodar 17, ISSN 1318-6051
	2006
	Celje, Slovenia
	2
	UL FGG

	29. 
	"A New, High Sensitive Potentiometric Sensor for Anionic Surfactants"
	R. Matešić-Puač, M. Sak-Bosnar, D. Madunić-Čačić and Z. Grabarić
	4th Croatian Symposium on Electrochemistry
	28.05.-1.06. 2006.
	Primošten, Croatia
	4
	PBF

	30. 
	"A New Potentiometric Sensor for Polyethoxylated Nonionic Surfactants"
	D. Madunić-Čačić, M. Sak-Bosnar, R. Matešić-Puač and Z. Grabarić
	4th Croatian Symposium on Electrochemistry 
	28.05.-1.06. 2006.
	Primošten, Croatia
	4
	PBF

	31. 
	18th International Conference on Multiple Criteria Decision Making, June 2006, Chania, Greece.

	Members of ICS UNIDO
	18th International Conference on Multiple Criteria Decision Making
	June 2006
	Chania, Greece

	8
	ICS UNIDO

	32. 
	“Use of fish in vitro

hepatocyte assays to detect multi-endpoint toxicity in Slovenian River sediments”
	Tollefsen, K. E., Bratsberg, E., Bøyum, O., Finne, E. F., Gregersen, I. K.,

  Hegseth, M. N., Sandberg, C. and Hylland, K.
	Mar. Environ. Res. 62: S356-S359.
	2006
	Published paper
	10
	NIVA

	33. 
	Effects-directed analysis of organic toxicants in wastewater effluent from Zagreb, Croatia 
	Grung,  M.,  Lichtenthaler, R., Ahel, M., Tollefsen, K.E., Langford, K., Thomas, K.V.
	Chemosphere
	2006
	Paper in press
	10
	NIVA
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