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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 there is still luck of important aspects such as ecological character of the river and its tributaries, inventory of pollution sources, dangerous substances, socio-economic parameters and cost and benefit implications. 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 and sustainable use of the river resources. In the project specific tools based on combination of chemical analysis and biological effect methods were planned to be developed and validated for the pollution of sediments and impact on water biota. Geographical distribution of pollution was planned to be identified. An expert data and geographical information system (GIS) was planned to be developed. Integrated prediction model about the behaviour of hazardous chemical substances was planned to be integrated with the socio-economic prediction model to serve as a base for the elaboration of scenario, remediation measures and best practice techniques. 

PROJECT OBJECTIVES:

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

· 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 PC’s in fish tissue were planned to be investigated. The information obtained from the research activities was planned to be combined with conceptual model approaches to form a base for developing assessment tools within the proposed project. Information on socio-economic aspects was also planned to be collected.
· To develop methods and tools which give the possibility to distribute and/or remediate critical loads (especially 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, workpackage list and list of deliverables are enclosed below.

	List of Partners:

	Partner

Role*
	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
	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


	List of deliverables:

	WP 1: Coordination

D 1.1: Yearly finance statements

D 1.2: Yearly financing plan 

D 1.3: Inception report 

D 1.4: Progress reports 
D 1.5: Final report

	WP 2: Data base and tools

D2.1: Report on collected data and information in all countries

D2.2 Structure of the GIS definition, data harmonisation    

D2.3 GIS  platforms development   - on web and on CD

D2.4: Report on the evaluation and selection of pollution distribution modelling software
D2.5: Report on DPSIR indicators for the Sava river catchment 



	WP 3: Development and Validation of Specific Tools

WP 3A: Pollution of sediments and water cycling processes

D.3.1A: Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni, sixteen parent PAHs, five methyl-PAHs, seven the most toxic PCB congeners, atrazine and desethylatrazine, butyl and phenyl derivatives of tin.

D.3.2A: Estimation of the extent of pollution and identification of the anthropogenic inputs to the Sava River and its main tributaries.

D.3.3A: Identification of sources of dissolved inorganic carbon (DIC).

D.3.4A: Identification of "hot spots" of pollutant load. 

D.3.5A: Characterisation of the toxic potential of sediment organic extracts and pore water from Sava River by use of micro scale bioassays 

D.3.6A: Establishment of integrated classification model for sediment contamination and toxicity characterisation 

D.3.7A: Final Report on sediments.

D.3.8A: Research papers in peer-reviewed journals on sediments; Guidelines on sediment contamination and toxicity characterisation.  

WP 3B:  Availability and impact of pollutants on biota

D.3.9B: Database on the incidence of diseased feral fish in Sava River study area

D.3.10B: Database on the level of specific priority pollutants (metals and organic pollutants) in feral fish. 

D.3.11B: Database on the biomarkers as the response to subtoxic exposure and/or effects of selected priority pollutants

D.3.12B: Database on the time-integrated pollutants concentration (metals and organic compounds) by means of passive samplers.  

D.3.13B: Database on the groups of chemical components that are responsible for toxic effects.

D.3.14B: Identification of "hot spots" in terms of chemical composition and potential for toxic effects on fish.

D.3.15B: Establishment and validation of integrated effect-based tools for characterization of river water toxicity as an integrated part of a multidisciplinary research program

D.3.16B: Final Report of impacts of pollutants on feral fish.

D.3.17B: The research papers in peer-reviewed journals.

	WP 4: Integrated system for the management of the Sava River quality

D4.1: Design and installation of Web repository and DSS structure

D4.2: Web based data base on soil and sediments remediation technologies and water treatment technologies 
D4.3: Compendium on soil and sediments remediation technologies and  water treatment technologies on CD and Web 

D4.4: Web based MCA decision support tool for technology assessment and selection 

D4.5: Integrated software-based Decision Support System for the management of "hot spots" in the Sava River Basin on CD and Web 

D4.6: Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study.

D 4.7: Report on DSS testing, verification and validation

	WP 5: Social, economic and governance benefits

D.5.1: WPI framework, introduction of WFD requirements in the region.

D.5.2:  Methods adjusted and ready to use in different countries along Sava River. 

D.5.3.Obtained Information and  results displayed for dissemination to stakeholders and policy makers 

D.5.4.: Inventory of feral fish health status.

	WP 6: Dissemination

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

D6.3: Dissemination of manuals of proposed methods.


REPORT on work done:

General remarks:

During the work through three years of the SARIB project, all partners achieved the planned goals. The main partners’ activities were oriented to evaluate the data obtained during the first and the second project year, to write scientific papers and to present the work on several conferences and meetings. Efforts were oriented to estimate the extent of pollution and identification of the anthropogenic inputs to the Sava River and its main tributaries. Sources of dissolved inorganic carbon (DIC) were identified as well. Based on complex investigation of the extent of pollution of selected elements and organic pollutants in sediments of the Sava River the ecological status of the Sava River was estimated and compared to other river basins in Europe. “Hot spots” or locations with elevated pollutant concentrations were identified. Biomarkers as the response to subtoxic exposure were applied in feral fish. Health status of feral fish was estimated. Potentiometric Sensor for Determination of Low Levels of Anionic Surfactants in Industrial Effluents was developed. By ecotoxicological evaluation of sediment pore water the most toxic sites on the Sava River were identified. The use of micro scale bioassays was applied to characterise the toxic potential of sediment organic extracts and pore water from the Sava River. Integrated classification model was established for sediment contamination and toxicity characterisation. 

Geographical information system (GIS) was developed and experimental data obtained within the SARIB project were filled into GIS database. 

Experimental data obtained within the SARIB project were also used to propose sediments remediation technologies and water treatment technologies. 

To improve the quality of life and for the achievement of sustainable economic development of the society in the Sava River Basin, socio-economic parameters related to water resources in Sava countries through the application of “Water Poverty Index (WPI), which monitors both, the available water resources and socio-economic parameters that influence the use of these resources, was applied.

SARIB web page (www.sarib.net) contains pdf files of published papers. 
One of the most important achievements within the SARIB project was that GIS database was linked to the web SARIB page.

During the duration of project partners performed intensive dissemination activities through presentations on conferences and meetings and through writing scientific papers.

The SARIB project established an interface also with EU SedNet project. The SARIB project is now recognised in the governmental bodies of the riparian Sava River countries. As planned, the results of the SARIB project reached the “end users”. 
One of the most important “end user” of the outcomes of the SARIB project is the Sava Commission. Sava Commission expressed an extreme interest for collaboration with SARIB partners and for the use of the results of the SARIB project and in particular data of the GIS system and a SARIB web page. In November 2007 the Sava Commission will get the SARIB web page available for the use and will care for its further maintenance.

Based on the above summarised activities of the SARIB project, a co-ordinator may with a great pleasure conclude, that the partners fulfilled all the planned goals and that the SARIB project was extremely successful.

The work performed in the third project year is described in the following report and in Annexes 1-11 that include the short overview of particular partners. 
THE DETAILS ON THE ACTIVITIES PERFORMED BY PARTICULAR PARTNERS ARE FOUND IN THE FIRST; SECOND AND THE THIRD SARIB PROGRESS REPORTS.

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 summarized work done by a particular partner is presented in ANNEXES 1—11 OF THE FINAL SARIB REPORT. Annexes are numbered with the partner’s No. as follows from the List of partners (page 5).

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:

WP 1: Coordination 

WP 1: Coordination 

Within the WP 1 PARTNER No. 1 JSI performed according to deliverables 
D 1.1: Yearly finance statements

D 1.2: Yearly financing plan 

D 1.3: Inception report

D 1.4: Progress reports 
D 1.5: Final report

the following activities: 

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

· Advising partners about finance planning and finance statements and how to estimate costs regarding income from EC. 

· Co-ordinator supervised the project progress according to the objectives and milestones.

· Co-ordiantor ensured the smooth and effective work of the Project Consortium by intensive contacts with partners.

· Sampling:

Co-ordinator organised regular samplings of sediments of the Sava River in

October 2004 (Sava River and Krupa River in Slovenia)

May 2005 (Slovenian part of the Sava River)

October 2005 (Croatian part of the Sava River)

May 2006 (Bosnian/Serbian part of the Sava River). 

In addition shipping of sediment samples from regular samplings to the NIVA and BOKU-WIEN partners was organized by coordinator.

Co-ordinator also organised assistance in sampling for NIVA partner in Slovenian part of the Sava River in February 2006.

Sampling strategies concerning partners’ needs were discussed by e-mails, telephone talks and on small group meetings (partner No. 1 and partner No. 2 in Ljubljana in October 2004 and April 2005).

· Organisation of a short training course 

Co-ordinator organized 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).

· Organisation of consultations

Co-ordinator organized the financial-management consultations with the Partner 6 (PUPIN) in Ljubljana in January 2007.
· Consortium meetings

Co-ordiantor organised and/or assisted in organisation of regular SARIB meetings.

The coordinator established also connections with the Advisory Board members by telephone talks and on regular SARIB meetings.

· Organisation of the KICK OFF MEETING in Ljubljana, Slovenia (16.9.2004) 

· Organisation of the regular SARIB meeting in Ljubljana, Slovenia (15.3.2005). 

· Assistance in organization of the regular SARIB meeting in Zagreb, Croatia (7.10.2005).

· Assistance in organization of the regular SARIB meeting in Sarajevo, Bosnia and Herzegovina (6.-7.4.2006). 

· Assistance in organization of the regular SARIB meeting in Belgrade, Serbia (17.-18.10.2006). 

· Organisation of the FINAL SARIB meeting in Ljubljana, Slovenia (14.-15.5.2007).

In the SARIB consortium meetings local authorities, governmental bodies, representatives of the advisory board, ICPDR (International Commission for the Protection of the Danube River) and of the Sava Commission, were as “END USERS”, informed about the progress and main results of the SARIB project. Therefore, in a view that the results reach “end users” it was of extreme importance, that consortium meetings were held in all riparian countries. This enabled very effective dissemination strategies of the SARIB results.

Co-ordinator arranged and submitted minutes of all SARIB meetings to EC. In each minutes of the SARIB meetings the progress reports on main activities performed by partners were also reported to EC.

· Establishment of collaboration with the Sava Commission

Co-ordinator established interface with the Sava Commission on meeting in Zagreb (Croatia) in January 2007, SARIB meeting in Ljubljana (Slovenia) in May 2007 and regular Sava Commission meeting in Banja Luka (Bosnia and Herzegovina) in June 2007. Sava Commission as end-user of the outcomes of the SARIB project expressed an extreme interest for collaboration with SARIB partners and for the use of the results of the SARIB project and in particular data of the GIS system and SARIB web page. For needs of the Sava Commission, a document with the main achievements of the SARIB project was prepared and transmitted to the Sava Commission. An invited lecture of the outcomes of the SARIB project was presented at regular Sava Commission meeting in Banja Luka in June 2007. Sava Commission expressed a great interest to use and maintain the SARIB web page, after the project finished and the final report is submitted. This will be performed in November 2007.

· Interface with European Sediment Network – SedNet
Co-ordinator established interface with European Sediment Network – SedNet. The goals of this network are to incorporate sediment issues and knowledge into European strategies to support the achievement of a good environmental status and to develop new tools for sediment management on a river basin scale. As SedNet brought together experts from science, administration and industry, representative of the SARIB project (coordinator) was invited to contribute in development of new tools for sediment management. In this view, the strategies of sediment analysis were presented as a poster at SedNet confenrence in November 2006 in Venice in Italy and as an invited lecture and published proceedings contribution at SedNet conference in Lisbon in May 2007. In addition, an overview of outcomes of the sediment quality of the Sava River was reported in SedNet newsletter in September 2007. 

· Co-ordinator established interface with the European Commission (EC) by telephone talks and e-mails with the project officers.

· Co-ordinator contributed to EC all planned progress reports, a final report and financial management reports. 

· Co-ordinator distributed the EC money to partners according to contract and progress in the work performed.

· Co-ordinator informed EC about the money distribution between SARIB partners.

Co-oordinator’s conclusion

As a co-ordinator, it was a great pleasure for me to collaborate with the SARIB partners, EC officers, advisory board members, local authorities, ICPDR (International Commission for the Protection of the Danube River) the Sava Commission and SedNet project. 

The valuable suggestions of the EC officers, their willingness to help and their readiness to provide information or clarifications, contributed to the success of the SARIB project. 

During the duration of the SARIB project there were no conflicts between partners. Co-ordinator estimates the work of all partners in the SARIB consortium as enthusiastic, devote and extremely efficient, and that all partners fulfilled the project goals. The results of the SARIB project also reached the “end users”. I would like to stress as well, that partners establish close connections and collaboration, what is also a great success of the SARIB project. The atmosphere in the project was always working, friendly and optimistic.
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. 1 JSI,  No. 2 UL FGG, No. 3 RBI, No. 5 HEIS, No. 6 PUPIN,  No. 7 FBL, No. 8 ICS UNIDO, No. 9 BOKU Wien, No. 10 NIVA and No. 11 IMSO GEATEH.

CONTRIBUTION of partner No. 1 JSI to WP 2: 

Within the WP 2 PARTNER No. 1 JSI performed according to deliverable 
D2.3: GIS  platforms development   - on web and on CD

the following activities: 

Data obtained in situ at the sampling site and the data on different chemical characteristics of the samples obtained later on in the laboratory were directly entered in the database which was built-up in the MS Access by partner No.2.  First database was updated with general information about sampling locations (e.g. latitude, longitude, altitude and country, nearest gauging stations, remarks and observations during the sampling campaign…). Sample description in the database includes the type and media that was sampled (sediment and/or water, aerated or non-aerated conditions…).

CONTRIBUTION of partner No. 2 UL FGG to WP 2: 

According to deliverables:

D2.1: Report on collected data and information in all countries

D2.2 Structure of the GIS definition, data harmonisation    

D2.3 GIS  platforms development   - on web and on CD

D2.4: Report on the evaluation and selection of pollution distribution modelling software
D2.5: Report on DPSIR indicators for the Sava river catchment 

The following work was performed by partner 2.

1
Collected data and information in all countries (deliverable 2.1)

1.1 Main achievements  
Two of the most important main achivements of the SARIB project are two deliverables, SARIB GIS and SARIB DataBase. 
SARIB GIS is a system of integrated, easy to use geographically oriented information for the whole Sava river catchment. After the split of Yugoslavia in 1991, water management has not been synhronised, neither integratively followed or observed by riparian countries. The area has been politically divided into four independant states. The only existing integrative water management activities for the catchment have been incorporated into activities performed by International Commission for the Protection of the Danube River (ICPDR). Here the Sava river gained special focus only in 2006 with the ICPDR Regional Development Programme (ICPDR/RDP), where ICPDR consultant started to prepare a road map for the Sava river catchment plan. In the same year, the Sava Commission, an official body with experts from all four riparian states representatives, started to work on integrative water management programmes for the Sava river basin. Nevertheless, no unique data base systems exist at the time being. Therefore, the integrative SARIB GIS system with georeferenced data on crucial themes (rivers, catchment dividing lines, monitoring stations...), gives opportunity to rationalise work not just for experts and researches, but also for the Sava river Commission. In this respect one has to admit, that ICPDR has collected a lot of digital information by riparian countries, but none has been practically available. The UL FGG, the leader of workpackage 2, has officially asked ICPDR for support, but with no success. The digital spatial data, collected in the framework of ICPDR acitivities, might have only be bought by private consultant that performed the GIS work for the Danube catchment.    

Very important aspect of building the SARIB GIS is integration of data supplied from all SARIB partners. In this respect, partners have developed mutual trust, collaboration spirit  and support that will the most probably stay in the future. Becasue there are a lot of partners in the SARIB project, (majority of them from the teritory of the Sava river basin!), the GIS system has already been used and is being inherently dissiminated by all partners.  

It is important, that research data and information obtained during SARIB research activities, are integrated into one data base, the SARIB DataBase. All locations from the sampling are in the GIS system, therfore relations exit between all data. The SARIB DataBase contains a list of sampling location, results of laboratories analyses and information on hydrology that is related to a  longitudinal profile (related by names, description, stacionaze).  

1.2 Main work in 2006-2007 period  
In the period oct 2006-may 2007 the filtering, editing and harmonising of collected spatial data from the Sava river catchment have been done. Data have been sorted into GIS structure (chapter 2 in the final report) and edited, geopositioned into one geographical system and into one prejection. Data are prepared in ARCGIS shp and AUTODESK dwg forms. Topologies have been build for all themes and logical and geographical inconsistencies removed. All related data, obtained from partners, are stored into data warehouse  system. Linkages among all thematic layers are build and verified to be used at the internet server. For that purpose 

In the last period data on geology for all riparian countries exept Croatia have  been obtained and put into the system. There is inconsistency between categories that are used in Slovenia, Bosnia and Herzegovina and Serbia. We did not harmonised categories into one single system, since the data for Serbia are more general then data on geology for Slovenia and Bosnia and Herzegovina. The data on geology is missing for Croatia. The responsible agency has informed us that in Croatia no such map exists in digital form yet. In the same period we obtained data form Eionet Waterbase data source. All stations that countries report water quality data (nutrients, BOD) to the European Environmental Agency on every year bases have been put into the system. For the GIS two new thematic layers  have been prapared: area with the highest degree of point source and dispersed source pollution. The methodology used: urban areas, industrial and mining areas have been joined from CORINE land cover data to represent areas with point source pollution and agricultural areas from CORINE land cover, pastures excluded, represent areas with higher disperse pollution. All spatial data that have been put into SARIB GIS have been cleaned, geopositioned, transformed into one geographical system, edited if needed and topologically integrated.    
To collect, store and integrate data and information obtained in SARIB research activities into GIS system, a relational data base SARIB DataBase has been formed in MS ACCESS environment. An user friendy input tool (mask) has been prepared to enter all obtained data by SARIB partners. The data base has been multiplicated into seven versions and send to four partners (NIVA, BOKU, HEIS, MP, JČ, FGG and IJS) with directions how to put data into data base. It is important that all locations from the sampling are in the base (IJS sediment, IJS chemical species, RBI, HEIS, FGG), so each partner has been asked to input data. This has been done by IJS, BOKU, NIVA, FGG, but not by RB. The SARIB relational database contains: list of sampling location and results of sampling campaighn parameters (chemical analyses, biological  parameters, hydromorphological data). Information on hydrology and morphology, that is related to the longitudinal profile (related by names, description, stacionaze) is prepared. 

CONTRIBUTION of partner No. 3 RBI to WP 2: 

D.2.2. For the development of information exchange and reporting system for SARIB project, in the third year Partner 3 (RBI) supplied the amended coded Tables to be inserted in the programme for data storage and GIS reporting system. Specific contribution refers to the feral fish European chub and bioavailable concentrations of metal and organic pollutants in Sava River water at the locations of E. chub catchment. 
CONTRIBUTION of partner No. 5 HEIS to WP 2: 

During the first year of the project HEIS was performing the following activities, which contributed to the realization of Deliverable D.2.1 - Report on collected data and information in all countries; Deliverable D.2.3 - GIS platforms development - on web and on CD (selection, prototype development, testing, validation, data supply by all WP2 partners) 
· Collection and processing  data and information on: 

- Municipal WWTPs in Sava river basin in B&H which included: recipient - river name, location / coordinates, responsible managing institution;

 - Meteorological and hydrological stations which included: river name, location/ coordinates, type of station, parameters recorded, responsible managing institution;

- Main polluters: pharmaceutical, metal and other industries and agro-industry plants which included: river basin, location /coordinates, emissions, toxicity data;
- Geo-referenced electronic data on major cities BH, lakes, river network, and smaller cities in B&H, borders of B&H and population data.   
The above described sets of data and information which were collected, processed and delivered in required formats to the UL FGG KSH, were in detailed presented within SARIB  First year report – ( Annexes 5.1.a, 5.1.b., 5.1.c, 5.2).
During the second year of the project HEIS was performing the following activities, which contributed to the realization of Deliverable D.2.3 - GIS platforms development  - on web and on CD (selection, prototype development, testing, validation, data supply by all WP2 partners), and Deliverable D.2.4 - Report on the evaluation and selection of pollution distribution modeling software. 

· For the purpose of pollution distribution software model selecting and evaluating, it was performed collection and processing of monthly data for mayor hydrological and meteorological stations located at 4 Sava river tributaries in B&H, covering historical period (1960 – 1990 years),. . 

- Data were collected for eight hydrological stations and type of data collected from each of them was: monthly discharges and monthly water temperatures (hydrological data).

- Metrological data were collected for twenty five meteorological stations and type of data collected from them was: monthly precipitation and monthly humidity (meteorological data). 

· 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. 

The above described sets of data and information which were collected, processed and delivered in required formats to the UL FGG KSH, were in detailed presented within SARIB  Second year report – (Annexes 5.1., 5.2.,and 5.3.)

According to the agreement made during SARIB meetings (in Sarajevo, April 2006 and in Belgrade, October 2006) on establishment of relational data base in MS ACCESS environment aiming at integrating it into expert information system in a GIS environment, during the third  year of the project HEIS was performing the following activities, which contributed to the realization of Deliverables D.2.1 - Report on collected data and information in all countries; D.2.3 - GIS  platforms development   - on web and on CD (selection, prototype development, testing, validation, data supply by all WP2 partners):

· Collecting and systematizing necessary data, using as a main source of information the reports of sampling champagnes and sampling analyses results obtained  during three years of project life. 
· Reviewing the Guidelines for input data into a data base provided by WP2 leader - University of Ljubljana, Faculty of Civil and Geodetic Engineering (UL FGG KSH ), who has created a data base.
· Entering data and information into the relational data base in MS ACCESS environment, which contained: list of sampling location, sampling dates, number, sempling media, semples description, results of sampling campaighn parameters (chemical analyses, biological  parameters, hydromorphological data) as well as information on hydrology and morphology, that is related to the longitudinal profile (related by names, description, stacionaze). (see Annex 5.1. of the Third year report). 
Achievement of WP2 objectives - HEIS contribution 

Even though all countries of Sava river basin (Slovenia, Croatia, Bosnia and Serbia) are already collaborating on Sava river basin management Plan development under ICPDR guidance, there is still no harmonized data on catchments characteristics and integrative information management of water environment. Consequently, the achievements of the objectives of WP2 required data & information to be collected, harmonized and scientifically evaluated, from all Sava riparian countries including different disciplines and spatial sources. 

Thus, HEIS team contributed to the objectives of WP2 by delivering of relevant data and information referenced to the Sava river basin, existing at the national level of B&H - to the WP2 leader - University of Ljubljana, Faculty of Civil and Geodetic Engineering, Chair of Hydrology and Hydraulic Engineering, Slovenia (UL FGG KSH ). HEIS have been collected and processed data in the format which was required for the WP2 needs, with the purpose of developing GIS platforms, selecting and evaluating of pollution distribution modeling software and incorporating of analytical and modeling results into the GIS.  

CONTRIBUTION of partner No. 6 PUPIN to WP 2: 

D2.4: Report on the evaluation and selection of pollution distribution modeling software

Activities performed related to D 2.4 – Report on the evaluation and selection of pollution distribution modeling software, were aimed at analyzing the characteristics of four commercially available pollution distribution modeling software packages according to their applicability in the Sava River Basin. After a thorough comparative analysis, partners came to the same conclusion that DELFT3D is the most suitable for the application in SARIB project.

Within WP2 many spatial data about Sava River Basin have been collected, so we thought these data might be used beyond the results expected in WP2. Our idea was to develop a prototype Spatial Decision Support System (SDSS) for sustainable land use in the Sava River Basin. So we have integrated GIS (able to perform spatial analysis) with Decision Support System (able to perform multi-criteria analysis of non-spatial criteria) to provide the functionality of SDSS. We have applied this SDSS on a specific case of sustainable land use, which is industrial siting. Besides the spatial data collected for the Sava River Basin, we have also found some non-spatial data related to the suitability of each concerned municipality for industrial siting. Using these spatial and non-spatial criteria, SDSS is able to provide a thematic map of territories ranked according to their suitability for industrial siting.

CONTRIBUTION of partner No. 7 FBL to WP 2: 

According to deliverables: 

· D 2.1 – Report on collected data and information in all countries and

· D 2.2 – Structure of the GIS definition, data harmonisation,

project activities were focused on:

- inventory of the existing GIS data in Bosnia and Herzegovina's (BIH) portion of Sava River catchment,

- identification of the missing data and data collection plan,

- collection of Bosnian portion of geo-spatial data necessary for GIS development.

MAIN RESULTS:

Collection of data about:

· geology,

· dominant soil cover (pedology) and

· land use 

of the whole Bosnia and Herzegovina portion of Sava River Basin.

Data are translated into vector format - shp files, maps are in scale 1:200000 and in WGS84, Lambert Conformal Conic projection.

CONTRIBUTION of partner No. 8 ICS UNIDO to WP 2: 

Within the WP 2 (Data bases and tools), ICS-UNIDO has performed the following tasks:

· 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.

And, according to the project work packages, has produced the following deliverables D2-2 (see Annex D2-2) and D2-42 (see Annex D2-4): 

· Definition of GIS structure and data harmonisation (deliverable D2-2);

· Hydrodynamic modelling: evaluation and selection of suitable software packages (deliverable D2-4)

The Water Framework Directive has introduced an innovative concept in the EU environmental legislation, which is water management on a catchment basis rather than national/regional basis. For a number of rivers in Europe, this implies that international coordination in order to ensure the appropriate and coherent management areas with the aim of achieving good water quality status or good ecological potential. The WFD requires that Member States report information in the form of maps. Since the Directive explicitly states that the respective maps should as far as possible be available for introduction into a GIS (Geographic Information System), the development and use of such a tool within SARIB become an innovative approach in order to better monitor and analyze water quality within the river basin.

A GIS consists of a powerful set of tools for gathering, storing, retrieving, transforming and visualizing spatial data from the real world of particular set of purposes, which fits perfectly into the environmental decision process that starts with observed data. As deliverable D2-2, the information was stored into GIS based system which allows the visualization, analysis and modelling and support of environmental decision making.

In addition to the capacity of GIS in the manipulation and display of maps and in “relational” database capability, of great importance is the integration of GIS with other tools and models, such as hydrodynamic modelling systems.

Innovation is also reflected in the integration of GIS databases with hydro-dynamic modelling methods and instruments. This approach has been used in the SARIB project through the in-depth knowledge of chemical and ecological processes in combination with hydraulic and morphological processes of Sava River basin in order to help water managers to analyse problems, to find solutions and to assess the effectiveness of proposed solutions. 

As deliverable D2-4 of ICS-UNIDO tasks performed within this WP, the following GIS software packages have been identified and selected as management tools for Sava River Basin water resources:

· ArcGIS family (ArcView, ArcInfo, ArcIMS) of ESRI products has been evaluated the most suitable and adequate software package to be used within SARIB project since it has shown a number of unlimited applications  in particular storing spatial data in a database management system (DBMS). The software runs on windows and has a number of advantages to incorporate data and information from different sources.

· Delft3D hydro-dynamic modeling software has been selected as most suitable within the modeling framework for multidisciplinary approach and 3D computations for pollution monitoring and environmental simulation. The software is open to various data inputs, in particular to GIS databases and maps

ICS-UNIDO also assisted the University of Ljubljana (Leader of WP2) in the GIS data gathering, harmonisation and integration. 

CONTRIBUTION of partner No. 9 BOKU to WP 2: 

· D2.1 - Report on existing and collected data and information in all countries 

partner No.9 BOKU Wien contributed to the development of information exchange and reporting system for the SARIB project, as was concluded at the 4th Consortium meeting in Sarajevo. For the purpose of ecotoxicological evaluation of sediments from the Sava River Basin an Excel file on:
a) characterised parameters of whole sediment and sediment pore water

b) performed toxicity tests 
was prepared and send to the leader of WP 2 and also partners No.1 JSI and No.10 NIVA in May, 2006.
Moreover, data on the ecotoxiological evaluation of the river Sava sediments (whole sediment and pore water) have been provided for the use within GIS.

DEVIATION FROM TECHNICAL ANNEX

These additional activities have been conducted during the second project year.

CONTRIBUTION of partner No. 10 NIVA to WP 2: 

Within the WP 2 partner No. 10 NIVA according to deliverable 
D2.3: GIS platforms development   - on web and on CD

NIVA submitted the data for the SARIB database for compilation into an integrated database of chemical and biological assessment of the pollution of the Sava River basin. Inclusion of methodological description and application notes has been made to enhance the use and comprehension of the data in future use of the database.

CONTRIBUTION of partner No. 11 IMOS GEATEH to WP 2: 

According to deliverables:

D2.1: Report on collected data and information in all countries

D2.2 Structure of the GIS definition, data harmonisation    

IMOS GEATEH partner No. 11 performed the following activities:

For the WP 2 some data have been prepared in GIS form that has been missing to complete a basic layer the infosystem, that is hydrography of the Croatian part. The digitalisation was performed by IMOS GEATEH. The system works as 'best available data', spatially homogenised and is in basic data warehouse. Spatial data are organised by thematic layers  (country borders, the Sava catchment border, hydrography, land use, national water monitoring network - quantity, national water monitoring network quality, SARIB reserch locations, DEM, water bodies, geology, pedology).  

Overview, collection, working with/on data from 4 countries (from source of Sava River at Zelenci  to the confluence with Danube River):  Slovenia, Croatia, Bosnia and Herzegovina, Serbia.

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. 6 PUPIN, No. 9 BOKU Wien and No. 10 NIVA. Partners No. 9 and No. 10 partially join together the work in WP 3A and 3B.

CONTRIBUTION of partner No. 1 JSI to WP 3A:

Within the WP 3A PARTNER No. 1 JSI performed according to deliverables
D.3.1A: Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni, sixteen parent PAHs, five methyl-PAHs, seven the most toxic PCB congeners, atrazine and desethylatrazine, butyl and phenyl derivatives of tin.

D.3.2A: Estimation of the extent of pollution and identification of the anthropogenic inputs to the Sava River and its main tributaries.

D.3.3A: Identification of sources of dissolved inorganic carbon (DIC).

D.3.4A: Identification of "hot spots" of pollutant load. 

D.3.5A: Characterisation of the toxic potential of sediment organic extracts and pore water from Sava River by use of micro scale bioassays 

D.3.6A: Establishment of integrated classification model for sediment contamination and toxicity characterisation 

D.3.7A: Final Report on sediments.

D.3.8A: Research papers in peer-reviewed journals on sediments; Guidelines on sediment contamination and toxicity characterisation.  

the following activities: 

· Elements and organic pollutants in sediments: 
First the sampling strategies to fulfil the needs of all partners working on sediment analysis (partner No. 1 JSI, Partner No. 9 BOKU Wien and partner No. 10 NIVA) were established.  During sediment sampling campaigns, performed by partner 1 JSI, all samples were sent by express mail to partners 9 and 10. 

Afterwards, the sample preparation was uniformed for the analysis of elements and organic pollutants. 

Analytical methodology for estimation of the extent of pollution with elements and selected organic pollutants was established on the basis of the analysis of two sets of sediments (Sava River source and Sava River Moste, and Krupa River in Slovenia). At Sava River source uncontaminated area was expected. At Moste the presence of PAHs were expected from pirogenic sources and metals from metal works Acroni. At Krupa  PCBs were expected from PCB pollution history in the Krupa River area. 

Concerning metals, concentrations of Cr and Ni were elevated in Moste sediments due to metal works Acroni (210 and 90 mg kg-1, respectively). Cr and Ni were also elevated at Krupa River sediments (150 and 60 mg kg-1, respectively).

Results unexpectedly showed higher contamination with PAHs in Krupa area known to be historically contaminated with PCBs (1663 ng g-1) than North Sava River (711 ng g-1). In both cases predicted uncontaminated sites had lower amounts of PAHs (Sava: 32 ng g-1 and Krupa: 179 ng g-1). PCB analyses showed PCB contamination to be under MDL (0,001-0,0005 ng g-1 for selected PCBs) in the tested locations between Sava origin and Moste and slightly elevated values for Krupa region (up to 7 ng g-1) whet shows good remediation of this polluted area. 

Based on the developed analytical methodology sediments of the Sava River were analysed.

In order to assess the geographical distribution in sediment contamination of the Sava River, sediments were analysed at 20 selected sampling sites along the Sava River from its spring to its outfall into the Danube River. For comparability of data to other river basins the sediment fraction below 63 (m was studied. The extent of pollution was estimated by determination of the total element concentrations and by the identification of the most hazardous highly mobile element fractions and anthropogenic inputs of elements to sediments. To assess the mobile metal fraction extraction in 0.11 mol L-1 acetic acid was performed (1st step of the BCR extraction procedure), while anthropogenic inputs of elements were estimated on the basis of normalization to aluminium concentration. According to the Water Framework Directive the following elements were investigated in sediments: cadmium (Cd), lead (Pb), nickel (Ni) and mercury (Hg) as well as organotin compounds (OTC). Furthermore, copper (Cu), zinc (Zn), chromium (Cr), arsenic (As) and phosphorous (P) were determined. In addition, following the recommendations of the Water Framework Directive, selected persistent organic pollutants e.g. polycyclic aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB) and selected chlorinated pesticides were determined in sediments.
The results of the scientific research on the Sava River sediments may be gathered into the following conclusion:

Data of the analysis of sediments sampled at 20 locations along the Sava River from its spring to its inflow into the Danube River indicate moderate elevation of mercury in sediments ( up to 0.6 mg kg-1 Hg) and Cr and Ni (up to 400 and  210 mg   kg-1, respectively) in industrially impacted  sites.  However, the latter two elements exist primarily in sparingly soluble forms and therefore do not represent a heavy environmental burden. Pb, Zn, Cu, Cd and As in sediments of the Sava River were in general lower than PEL values and did not exhibit substantial pollution. P concentrations were slightly elevated (concentrations around 1000 mg kg-1 of total P) at agricultural areas, and as a consequence of municipal sewage discharges, particularly  from big cities  such as Zagreb and  Belgrade. Analysis of organic pollutants indicated that the Sava River is not polluted with butyltin, phenyltin or octyltin compounds. Among other organic pollutants PAH’s were present in sediments of the Sava River. Their concentrations increased downstream the Sava River. Concentrations of PCB in sediments of the Sava River were low. From selected pesticides p,p-DDT were found in sediments of Galdovo and Košutarica although the use of this persistent pesticide has been banned for many years. HCB pesticide was also determined in higher concentration at Šabac and in particulary high concentration at the Belgrade. However, in the repeated sampling, it was confirmed that near Belgrade point pollution of HCB occurred.

The environmental status of sediments of the Sava River is in general comparable to other moderately polluted rivers in Europe. As the biggest tributary to the Danube River, the Sava River exhibits similar extent of pollution with elements. However, Cd concentrations in sediments of the Sava River were in general lower, while Cr and Ni concentrations were in general higher than those determined in the Danube River. According to targeted organic analyses (organotin compounds, PAHs, PCBs and selected chlorinated pesticides) performed within the SARIB project it may be concluded that, with exception to some sampling sites (Županja, Brčko, Bosanska Rača, Gradiška and Belgrade), the pollution of the Sava River sediments is low and generally lower than the pollution of the Danube River sediments (ICPDR, 2002).

International Sava River Basin Commission, stake-holders, water management institutes and local authorities of the riparian countries may use data of the present investigation as a base for sustainable use, management and protection of the Sava River water resources.

The manuscript of the above complex research was submitted to renowned international journal: 

MILAČIČ Radmila, ŠČANČAR Janez, MURKO Simona, ZULIANI Tea, HEATH Ester, KOCMAN David, HORVAT Milena: A complex investigation of the extent of pollution of selected elements and persistent organic pollutants in sediments of the Sava River: Results from the EU project SARIB, submitted to Environment International. 

European Sediment Network – SedNet invited SARIB participants to contribute in development of new tools for sediment management. In this view, the strategies of sediment analysis and the summarised information about the extent of pollution of the Sava River reported in SedNet newsletter.

MILAČIČ Radmila, ŠČANČAR Janez, HORVAT Milena, HEATH Ester, MURKO Simona, KOCMAN David, ZULIANI Tea: Pollution of sediments of the Sava River, SedNet newsletter, September 2007 (www.sednet.org/newsletter).

The data of the above research contributed also to characterisation of the toxic potential of sediment organic extracts and pore water from Sava River by use of micro scale bioassays and to establishment of integrated classification model for sediment contamination and toxicity characterisation. Norwegian partners integrated the work that combines chemical analysis with bioassays and submitted a manuscript to a renowned journal. It is important that in this publication four SARIB partners collaborated. The work is in a phase of acceptance: 

KALLQVIST Torsten, MILAČIČ Radmila, SMITAL Tvrtko, THOMAS Kevin V, VRANES Sanja and TOLLEFSEN Knut-Erik: Chronic toxicity of the Sava river (SE Europe) sediments and river water to the algae Pseudokirchneriella subcapitata, submitted to Water Research.

· Chemical and stable isotope characteristics of water in the Sava River watershed

Based on chemical and stable isotope analysis the main results of the research performed are the following:

D.3.2A: Estimation of the extent of pollution and identification of the anthropogenic inputs to the Sava River and its main tributaries.

We estimated the extend of pollution in the River Sava watershed during different seasons. The extend of pollution was not changing seasonally and was estimated to be 14.2 %, 13.2 % and 13.8 % in October 2005, May and October 2006, respectively.  On the other hand, the average percentage of pollution in tributaries is higher reaching up to 45% in Bosna tributary in May 2006. Higher % of pollution of 25.3% and 30.1% was also observed in Kamniška Bistrica and Savinja in October 2005, respectively. It was also found that in Croatia the River Sava is highly induced by agricultural runoff. It seems that eutrophication following a massive algal bloom was an important process in the agricultural parts especially during the low-flow periods. The seawage was the dominant source of nitrate pollution near big cities such as Belgrade where the density of population is high. 
D.3.3A: Identification of sources of dissolved inorganic carbon (DIC).

Different sources influencing the dissolved inorganic flux in the River Sava watershed were identify and quantify. It was estimated that the overall annual DIC flux of the River Sava at Belgrade was 1.9 x 1011 mol C. Thus the River Sava represents ( 0.7 % of the global river carbon flux and 23 % of the annual DIC flux of the River Danube into which River Sava flows. It appeared that dissolution of carbonates represented between 32 and 42 % of DIC and was more pronounced during the fall 2006. The proportion of degradation of organic material to DIC ranged between 20 and 23 % and was higher in spring 2006. The total loss of inorganic carbon through its surface represents between 6 and 19 % of the river’s DIC budget.

As expected, carbon fluxes indicated the dominance of DIC with 67 % over other carbon species in the River Sava following with the proportion of dissolved organic carbon with 18 % and particulate organic carbon with 15 %. 

On this topic two papers are already published, one is under review and two of them are in preparation.

KANDUČ, Tjaša, OGRINC, Nives. Hydrogeochemical characteristics of the river Sava watershed in Slovenia = Hidrogeokemične značilnosti porečja reke Save v Sloveniji. Geologija 50, 157-177, 2007.

KANDUČ, Tjaša, SZRAMEK, Kathryn, OGRINC, Nives, WALTER, Lynn M. Origin and cycling of riverine inorganic carbon in the Sava River watershed (Slovenia) inferred from major solutes and stable carbon isotopes. Biogeochemistry 86, 137-154, 2007.
Ogrinc, Nives, Markovics, Roland, Kanduč, Tjaša, Walters, M. Lynn, HAMILTON K. Stephen, 2007. Sources and transport of carbon and nitrogen in the River Sava watershed, a major tributary of the Danube River. Submitted to Applied Geochemistry, 2007.

CONTRIBUTION of partner No. 5 HEIS to WP 3A:

The overall objective of the Work Package 3A was to 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. 

Brief description of the work performed and relevant deliverables

HEIS team was working on estimation of the extent of pollution by the determination of total concentration of heavy metals in sediment taken from four main Sava tributaries in Bosnia and Herzegovina (Una, Vrbas, Bosna, Drina), and from the Sava river at the B&H territory (Municipalities: Srbac, Brčko and Rača), by using advanced analytical methods. Apart from the sediment, concentration of heavy metals in water was analyzed, with the purpose of investigating if correlation between concentration of heavy metals in sediment and in water exists, as well as investigating the nature of that correlation.
After sampling champagnes have been completed, HEIS was working on sediment and water samples preparation and analyzing in the laboratory and finally on assessing the obtained results, comparing them to each other, comparing with the results of other project partners and accordingly investigating of causes of pollution at site, with the purpose to: 

· Investigate the influence of the weather and hydrological changes on the sediment composition;

· Assess the pollution distribution and concentration and identify “hot-spots” ; 

· Create wider picture of the pollution sources of Sava river coming from BiH; 

· Identify influence of B&H’s tributaries to the Sava river quality.  

During the first year of the project HEIS was performing the following activities, which contributed to the realization of Deliverable D.3.1A - Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni.
· Familiarization and training for work on newly pursued Atomic Absorption Spectrophotometer AAS (tree techniques for the determination of the heavy metals - flame, furnace and VGA system). 

· Preparatory works for sediment sampling including studying of literacy regarding sediment sampling procedures and analyzing. (see First year report - Annex 5.3).
The work done in the second year of the project, which contributed to the realization of Deliverable D.3.1A - Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni, was as following:
· Performing the first sampling of the water and sediment, on the four Sava river tributaries, in the period from 22-25 of August, 2005. The following monitoring profiles were selected, (See Annex 5.4. of the Second year report) taking into account that these profiles will be sampled during two years of the project -two times per year (rainy and dry period):

· Profile 1 – River Una– settlement  Dona Gradina; 

· Profile 2 – River Vrbas – downstream from the settlement Razboj;

· Profile 3 – River Bosna – settlement Prud;

· Profile 4 – River Drina – settlement Dvorovi.

· Two sampling champagnes of sediment and water on Sava river tributaries (November, 2005 and May, 2006) and participation to regular sampling champagne along Sava river at B&H territory (May, 2006);

· Analysis of sediment samples obtained during 2005 (August and November) on total concentration of heavy metals (See Annex Annex 5.6. of the Second year report)

· Physical – chemical analyses of water samples including analyze of heavy metals for all taken samples in (See Annex Annex 5.5. and Annex 5.7.of the Second year report ) 

· 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.

During the third year of the project, the flowing activities were done: 

· Completion of analyze of total concentration of heavy metals in sediment taken from Sava river (Srbac, Brčko, Rača) and on main four Sava river tributaries in B&H (rivers: Una, Vrbas, Bosna and Drina), taken  in May 2006 year (See Annex 5.3. of the Third year report);

· Sampling champagne of the sediment in Sava river tributaries in October 2006 year, and analyzes of total concentration of heavy metals (See Annex 5.3. of the Third year report) and physical-chemical analysis of water (See Annex Annex 5.4. of the Third year report).
· Validation of method for determination of mercury by cold vapor AAS technique, since during two past years HEIS laboratory had difficulties to satisfy requirements of quality assurance by comparing the obtained result of reference materials to the reference value; 

· Analyzing of total mercury concentration in all collected samples of sediment during the past tree years of the project (See Annex Annex 5.3. of the Third year report)
which contributed to Deliverable D.3.1A - Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni; and 

· Comparison of  the obtained results with the three concentration ranges: TEL – Threshold effect level (North America), PEL – Probable effects level (North America), B&H – maximal allowable concentration in soil according to the law in B&H and investigation of pollution causes at sites, aiming to asses the pollution distribution and concentration and to identify “hot-spots (See Annex 5.5. of the Third year report) 
· Comparison of the results of sediment analyses of each tributary obtained by HEIS with the results of sediment analyses of nearest up-stream and down-stream locations along Sava river, obtained by JSI and HEIS, aiming at identification of influence of B&H’s tributaries to the Sava river quality (See Annex 5.6. of the Third year report)
which contributed to the Deliverable D.3.2A - Estimation of the extent of pollution and identification of the anthropogenic inputs to the Sava River and its main tributaries and Deliverable D.3.4A - Identification of "hot spots" of pollutant.

Achievement of the WP3 objectives – HEIS contribution
HEIS team contributed to the achievement of the WP3A objective by performing investigation of inflow of the main tributaries in B&H to Sava River and of presence of pollution from various anthropogenic activities in sediments from Sava River Basin (urban and industrial centers, intense agriculture, damages from recent warfare), by combining advanced analytical method.

It was performed by identification of the most hazardous heavy metals expressed as total concentration in sediments for four main Sava tributaries in Bosnia and Herzegovina (Una, Vrbas, Bosna, Drina). According to that, estimation of the extent of pollution and identification of the anthropogenic inputs to the main tributaries of Sava River was performed. Consequently, wider picture of the pollution sources of Sava River coming from BiH was created and influence of B&H’s tributaries to the Sava river quality was discussed.  

Analysis of pollution distribution and it concentration showed that river Bosna is the most polluted B&H’s Sava tributaries, what was expected as this is the river which is the most occupied with the industries. The  results of the analysis which showed that concentration of Cr and Ni in sediment exceed all referent concentration limits (TEL, PEL and B&H’s standards) and  investigation of the pollution causes at sites  indicated leather industry in Visoko town and metal processing industries in Sarajevo (“Žica” and “TDS”) and Zenica  (“Mittal Steel Zenica”), as a main sources of pollution. River Drina was found to be highly polluted with Pb  and investigation of pollution causes at site  indicated the mine of Pb and Zn located in the vicinity of Srebrenica town as a main source of pollution. Analyses of distribution of pollution in other two Sava tributaries (Una and Vrbas) and its concentration showed that these rivers are within the allowable pollution limits. 

Following the pollution distribution and concentration analyses, comparison of those results with nearest up-stream and down – stream locations along Sava River indicated that rivers Bosna and Drina impacts water quality of Sava River. Actually, concentration of all measured heavy metals (except for Hg and Cd) in sediment was increased downstream of estuary of Bosna river along Sava river. Significant increase was identified in concentrations of Ni, Cr and As. Indication of influence of Drina river is presented by the increased concentration of Pb. 

This was in line with the conclusions above, i.e. confirmation of the conclusions that leather and metal industries along Bosnia and the mine in Drina river basin presents significant “hot spots” in the Sava river basin.    

CONTRIBUTION of partner No. 6 PUPIN to WP 3A:

Accoridng to deliverable 

D.3.1A: Database on the spatial and temporal extent of specific pollutants in sediments of the Sava River Basin: nitrates, phosphates, Cd, Pb, Zn, Hg, Cu, As, Cr, Ni, sixteen parent PAHs, five methyl-PAHs, seven the most toxic PCB congeners, atrazine and desethylatrazine, butyl and phenyl derivatives of tin.

The PUPIN’s involvement in WP3 activities was very limited (0.5 PM) and related to taking samples of pore water and sediments from 4 locations in Serbia (Sremska Rača, Sremska Mitrovica, Šabac and Belgrade). These samples were then analyzed by IJS, BOKU Wien and NIVA as part of their activities on WP3.

CONTRIBUTION of partner 9 BOKU Wien to WP 3:

According to deliverables: 
· D 3.4 - Identification of "hot spots" of pollutant load, 

· D 3.5 - Characterisation of the toxic potential of sediment organic extracts and pore water from Sava River by use of micro scale bioassays, 

· D 3.6 - Establishment of integrated classification model for sediment contamination and toxicity characterisation, 

· D 3.7 - Final Report on sediments, 

· D 3.8 - Research papers in peer-reviewed journals on sediments; Guidelines on sediment contamination and toxicity characterisation,  

· D 3.15 - Establishment and validation of integrated effect-based tools for characterization of river water toxicity as an integrated part of a multidisciplinary research program and 

· D 3.17 - Research papers in peer-reviewed journals
scientific work of partner No. 9 BOKU Wien focused on:
· Selection of relevant test organisms to be used for sediment media and specification of test battery

· Test adaptation and optimisation for sediment media and validation with samples from Sava River Basin

· Toxicity assessment with representative contaminated media from Sava River Basin using the most appropriate tests

· Assessment of bioavailability in freshly spiked water samples and artificial sediments (Study of bioavailability).
MAIN RESULTS OBTAINED

One of the main project achievements is the specification of the test battery on different toxicity tests suitable for the ecotoxiclogical evaluation of sediments from Sava River Basin. It is recommended to use the test battery for the further monitoring of contaminated sediments in the Sava River Basin countries. 

Ecotoxicological evaluation of aquatic sediments from the Sava River Basin and identification of toxicological “hot spots” achieved during the SARIB project is of great importance for the environmental monitoring of contaminated sediments. Obtained data allow a statement on actual ecotoxicological sediment quality state and thus on the effects on environmental and health risk in Sava River catchments. Moreover, achieved results should help to propose efficient action for future resource protection and management in the region. 

· Pore water samples from the river Sava showed different toxic potential to luminescent bacteria. Samples VRHOVO, SABAC and BEOGRAD showed high toxicity to Vibrio fischeri. The rest of the samples were of low to moderate toxicity to the bioluminescence bacteria.

· Pore water samples were not toxic to algae Pseudochirchneriela subcapitata. Almost all samples showed promotion of algae growth.

· Survival of Heterocypris incongruens in both pore water and sediment samples was generally high. Growth inhibition, which is determined in the osracod test as a sublethal effect criterion, was slightly higher for the locations in the lowest reach of the river (B.RACA - BEOGRAD). Furthermore higher growth inhibition of H.incongruens was measured also for whole sediment samples from Slovenian locations (MOSTE - JEVNICA).

· Whole sediment toxicity measured using Arthrobacter globiformis varied from moderate to high. LUKOVAC showed the highest inhibition of A.globiformis. However, the bacterial contact assay showed promotion of activity in the case of samples JEVNICA, SRBAC, BRCKO and S.MITROVICA. 

Furthermore, it was shown that presence of dissolved organic matter in water significantly reduced bioavailability of hydrophobic organic pollutants. This statement is crucial for the evaluation of pollutant impact to the environment. 
Obtained results have been presented within BOKU Wien at a workshop and used for preparation of a master thesis and scientific paper.
Deviation from technical annex

For the investigation of the effect of dissolved organic matter to sediment toxicity additional work has been done during the second year.
CONTRIBUTION of partner No. 10 NIVA to WP 3:

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

Characterisation of the toxic potential of sediment organic extracts/pore water by bioassays (D 3.5)
A suite of bioassays were used for screening porewater and sediment organic extracts from the Sava River and selected connecting tributaries. The results show that the toxic potential in porewater is generally low, whereas toxicity due to sediment extracts are moderate. Toxicity “hot-spots” were identified for algae at Vrhovo (pore water) and Crnac (Sediments). Similar studies with a fish multiendpoint bioassay revealed the following toxicity “hot spots”: Galdovo and Vhrovo (pore water) and Zupanja and Srbac (sediments) for acute toxicity (cytotoxicity). Highest levels of estrogens were found at Zupanja (pore water) and Lukavec (sediment). Arylhydrocarbon receptor agonists were found in both porewater and sediment extracts, and hot-spots were identified at Vhrovo (pore water) and Mlin (sediments). Neurotoxic potential was only tested sediment extracts due to limited sample volumes, and the highest neurotoxicity potential was observed at Jevnica. Genotoxic potential was not determined in any of the porewater or sediment samples due to sample limitations. See “Final report of multi-endpoint toxicity screening of sediments and water samples from the Sava River (Annex 10)“ for details.

Establishment of integrated classification model for sediment contamination and toxicity characterisation (D 3.6) 

The data material on the toxic potential of sediment porewater, sediments and river water from the Sava River was compiled and “hot-spots” were identified. A classification scheme of the toxic potential was also proposed on basis of the bioassay responses observed. A series of “hot spots” were identified and their toxic potential classified as “low, intermediate or high”. The future objective is to further harmonize the current classification to that reported data in literature and other studies performed using similar endpoints in order to properly address environmental risk. Details of the “hot-spot” identification and toxicity classification has been compiled in “Final report multi-endpoint toxicity screening of sediments and water samples from the Sava River”, section 4, Annex 10.
Research papers in peer-reviewed journals on sediments; Guidelines on sediment contamination and toxicity characterisation (D 3.8).

Bioassays results from pilot sediment sampling campaign (October 2004) has been published in Marine Environmental Research as a short communication and the full toxicity characterization (Sediments and porewater) with the chronic algae test has been accepted for publication (with minor revisions) in Water Research. A report on the use of extraction methods has been published by ICES. A manuscript on toxicity characterization of pore water and sediments on a multiendpoint fish in vitro bioassay is under preparation. See WP 6 dissemination for details.

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. 9 BOKU Wien and No. 10 NIVA. Partners No. 9 and No. 10 gave partially joint report on WP 3 activities reported in WP 3A.

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

Acceptable sampling technique according to the standard HRN EN 14011:2005, Water quality-Sampling of fish with electricity has been further on applied for the feral fish (European chub). Final fish catchment occured in September 2006 at 5 selected sites from Otok Samoborski to Jasenovac.

D 3.9 Database on the incidence of diseased feral fish in Sava River study area
Database on the health status of European chub from the Sava River covers the last fish sampling in September 2006, when 59 fish secimens were collected at 5 sites from Otok Samoborski to Jasenovac. Results and the interpretation are available in Annex 3.3.

D 3.10 Database on the level of specific priority pollutants (metals and organic pollutants) in feral fish.
Database on metal concentrations (Zn,Cu,Cd, Fe, Mn) in individual liver and gill cytosol (S50) samples of E. chub collected in spring of 2006 and in September 2006 exists. Additional metal analysis were performed in heat-treated cytosol (HT S50), that contains metallothionein. For details see Annex 3.4. 

Reported are the data on total PCBs, sum of 7 PCBs and total DDTs determined in the composite samples of fish liver and muscle collected in September 2006 at defined sampling sites on Sava River. For details see Annex 3.6.

Reported are the data on polycyclic aromatic hydrocarbons (PAHs) in European chub composite sample of muscle and liver, collected during spring 2006 and in September 2006. Accomplioshed is the analysis of hydroxylated metabolites of polycyclic aromatic hydrocarbons (OH-PAHs) in European chub individual bile samples. The details are available in Annex 3.7.

D 3.11 Database on the biomarkers as the response to subtoxic exposure and/or effects of selected priority pollutants.
Biomarker and effect endpoints of organic pollutants (EROD activity, AMES test) in fish liver as detoxification organ were determined in individual specimens of E. chub, collected in September 2006 at 5 sites on Sava River. Detailed report in Annex 3.5.

Database on biomarker of subtoxic metal exposure, metallothionein, in heat-treated cytosol of fish liver and gills, determined in individual specimens collected in spring of 2006 and in September 2006 exists. Total cytosolic proteins in S50 fraction of fish liver and gills were determined, too. Detailes are available in Annex 3.4.

To Partner 10, Partner 3 shipped blood plasma samples of male E. chub collected in spring 2006 and in September 2006 at 6, respectively 5 Sava River sites, for subsequent analysis of estrogenic biomarker vitellogenin by means of a validated ELISA method. Results will be reported by Partner 10.

D 3.12 Database on the time-integrated pollutants concentration (metals and organic compounds) by means of passive samplers
The results of deployment of “passive samplers” for metals (DGT) and organic pollutants (SPMDs) on Sava River locations from Otok Samoborski to Lukavec Posavski are reported for variable  deployment duration. Detailed report in available in Annexes 3.4. (for metals) and 3.6., 3.7. for organic pollutants.

D 3.14 Identification of "hot spots" in terms of chemical composition effects on fish
Different parameters discussed in Annexes 3.3., 3.4., 3.5., 3.6., 3.7., indicate that in general the sites downstream of Zagreb, i.e. Oborovo, Lukavec Posavski and Jasenovac could be classified as those where anthropogenic impact is observable.  
D 3.16 Final report of impacts of pollutants on feral fish
Final contribution of Partner 3 (RBI) to the report on impact of pollutants to feral fish European chub from Sava River is presented in the separate Annex Partner 3 Final Report. 

D 3.17 The research papers in peer-reviewed journals
In the third year of SARIB project Partner 3 (RBI) accomplished the publication of 5 research papers related to the pollutant levels (metals, PAHs, POPs) in feral fish tissues and the exposure effects, and 2 defended Ph.D. Thesis. 
CONTRIBUTION of partner No. 4 PBF to WP 3B:

According to deliverables:

D.3.15B: Establishment and validation of integrated effect-based tools for characterization of river water toxicity as an integrated part of a multidisciplinary research program

D.3.17B: The research papers in peer-reviewed journals.

The following work was performed:
WORK PLANNED 

The objective of the work was determination of low concentration level of surfactants in effluents, development of officially recommended MBAS extraction/spectrophotometric method, determination of surfactants in samples of Sava river and comparison with of officially recommended MBAS extraction/spectrophotometric method, development of classical (using Hg-EDTA complex) trace metal ion determination and literature search for no mercury electrochemical sensors for trace metal  ion determination.  

ABSTRACT OF THE WORK DONE  

Development and applications of ecologically friendly potentiometric surfactant sensors 

In this part of investigation the standard recommended method is spectrophotometric method, which involves extraction, works with organic solvents and is time consuming. 

Cationic surfactants of different types were determined using a few potentiometric sensors based on ion-pair complexes (dodecylmethyl- benzylammonium dodecylsulfate, dodecyl-methylbenzylammonium dodecyl- sulfonate, tetrahexadecylammonium dodecyl-sulfate and Hyamine (benze- thonium dodecylsulfate) as sensing materials. The response of the all-solid-state surfactant sensitive electrode based on Teflonized graphite conductive substrate, coated with PVC membrane containing sensing material, was investigated in the solution of Hyamine and hexadecyltrimethyl ammonium ion in the concentration range from 1 μmol/L to 10 mmol/L. Potentiometric surfactant cation titration has been performed using sodium dodecylsulfate as titrant and an ion-pair based surfactant sensitive electrode as a potentiometric indicator. Several commercial surfactant products have also been titrated and the results were compared with those obtained with two-phase MBAS standard method.

The accuracy and precision has been evaluated by using the standard addition method. Relative standard deviation within results was between 3.4 and 12.8 % depending on the sample complexity and the surfactant concentration level.

A new anionic surfactant sensor has been prepared based on 1,3-didecyl-2-methyl-imidazolium-tetraphenylborate ion-exchange complex as sensing material incorporated into the plasticized PVC-membrane. The main application of the sensor described was indication of the end-point in ion-pair surfactant potentiometric titrations. The electrode showed satisfactory analytical performances within pH range 2.5-11. Furthermore a new sensing material based on tetraphenylborate salt of barium polyethoxylate (C16/C18-fatty alcohol polyglycol ethers, 80 EO groups) has been synthesized. The influence of several cations investigated on the electrode response was expressed as selectivity factor and determined using matched potential method. The sensor has been employed as end-point detector at potentiometric titration of various polyethoxylated non-ionic surfactants, using sodium tetraphenylborate as titrant.

The developed sensors have been used to determine surfactants in real samples from Sava river taken on five different locations (each sample has been taken twice and the average values are given): S1 Gunja; S2 Županja upstream; S3 Županja downstream; S4 Slavonski Šamac upstream; S5 Slavonski Šamac downstream. Promising results on development and application of user and ecologically friendly heavy metal sensors without inclusion of mercury are obtained.

DEVIATION FROM THE  PLANED ACTIVITY

The planned activities were done in SARIB project.

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

NIVA has in the course of the project conducted the following work:

Database on the biomarkers as the reponse to subtoxic exposure/effects of selected priority pollutants (D. 3.11)
Biomarker reponses were studied both by in vitro methods using fish cells as well as in vivo analysis of biomarkers related to endocrine disruption. The results from studies with fish in vitro bioassays have all been submitted to the SARIB database for compilation into an integrated database of chemical and biological assessment of the pollution of the Sava River basin. 
Vitellogenin (Vtg) was measured in plasma from European chub as a biomarker for the exposure to the priority pollutants collectively known as estrogen mimicks (environmental estrogens, endoscrine disrupters). The results from the analysis show a trend that fish from some locations may be more responsive to pollution induced response of vtg production in the spring sampling campaignes. Although clear significant effects were not observed due to low sample numbers, high individual variation and lack of quantification of low concentrations of male Vtg, trends suggest that endocrine disruption may occur during the spring, where male fish seems to be more susceptible to exogenous estrogens than other parts of the year. See details in “Final report vitellogenin in European chub (Leuciscus cephalus) from the Sava River (SE Europe)”

NIVA also developed and validated a method for measuring steroids (mainly 17(-estradiol, testosterone and 11-ketotestosterone) in plasma from European chub as part of measuring effects on the endocrine system of feral fish. The method, which was based on analysis by LC/MS has succesfully detected the main steroids in plasma from various fish species. However, due to the low plasma volume obtained from E. Chub, analysis on the available plasma samples analysis of steroids in plasma from this species was abandoned. This work was presented at a national conference to demonstrate the utility of the LCMS method for analysing sex steroids (see WP 6). 
Database on the groups of chemical components that are responsible for toxic effects (D 3.13)

A bioassay-directed analysis has been performed in collaboration with personel at RBI on toxicity in effluents from sewage treatment works that are discharged directly into the Sava River. Results from this work shows that a combination of fish multi-endpoint bioassays and chemical methods were able to identifiy different compounds being responsible for the toxicity observed. Groups of compounds identified to contribute to the toxicity of Sava River toxicity has been compiled into one scientific paper that has been published in Chemosphere (see WP6). Unclear links between chemical composition and bioassay responses in different samples did however make inclusion of such data into the SARIB database difficult and thus not pursued. 
Identification of “hot spots” in term of chemical composition and potential for toxic effects in fish (D. 3.14).
A large number of solid phase extracts of water samples were subjected to a suite of bioassays to determine the toxic profile of Sava River water. The results showed that most of the toxicity was identified in the water soluble fraction of water and little toxicity was observed for the particulate fraction of water. Toxicity “hot-spots” for the different endpoints were identified: algae chronic toxicity was highest at Lukavec (water soluble fraction) and Oborovo (particulate fraction), cytotoxicity to fish cells was highest at at oborovo and Galdovo (wat er soluble fraction) whereas no particulate toxicity was observed, ER agonists were highest at Galdovo (water soluble fraction) and no ER agonists detected in the particulate fraction, AhR agonists at Lukavec (water soluble fraction) and Otok Samborski (particle fraction), DNA damage at Jevnica (water soluble fraction) and Sabac (particulate fraction), and neurotoxicity at Moste/Vhrovo (water soluble fraction) and Galdovo (particulate fraction). The data material on the toxic potential of river water from the Sava River was compiled and “hot-spots” were identified. The work on characterisation of chronic toxicity to algae has been accepted for publication in Water Research, whereas the rest of data is currently being compiled for publications into scientific journals. The results from these studies have also been presented at international meetings as indicated under WP6. Details of the “hot-spot” identification and toxicity classification has been compiled in “Final report multi-endpoint toxicity screening of sediments and water samples from the Sava River”, section 4, Annex 10. 

Establishment and validation of integrated effect-based tools for characterisation of river water toxicity (D 3.15)

A suite of bioassays were combined with the use of passive sampling methods such as SPMDs and POCIS. The use of SPMDs and POCIS were however abandoned early in the project due to the difficulties in deploying these sampling devices throughout the Sava River and the use of large volume solid phase extracton methods was adopted instead. Bioassay testing on solid phase extracts of both the water soluble (assumed bioavailable fraction) and particulate fraction (assumed to represent the fraction settling/sedimenting) were successfully deployed and a thorough evaluation of the methods used were presented along with the detailed results in “Final report of multi-endpoint toxicity screening of sediments and water samples from the Sava River (Annex 10)“.
The research papers in peer-reviewed journals (D 3.17).

Toxicity characterization of Sava River toxicity to algae has been accepted for publication (with minor revisions) in Water Research. A report on the use of extraction methods for bioassay testing has been published by ICES. Two manuscripts on toxicity characterization of river water toxicity in a multiendpoint fish in vitro bioassay is under preparation. See WP 6 dissemination for details.

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. 1 JSI, No. 4 PBF, No. 5 HEIS, No. 6 PUPIN,  No. 8 ICS UNIDO, No. 9 BOKU Wien, No. 10 NIVAand No. 11 IMOS Geateh.
CONTRIBUTION of partner No. 1 JSI to WP 4:

Accoriding to deliverable:

D4.6: Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study.

The partner No.1 JSI submitted all experimental data on the extent of pollution with elements and organic pollutants of the Sava River sediments and pollution of the Sava River water to partners No. 6 PUPIN and No. 8 ICS-UNIDO. Based on these experimental results, partners No. 6 PUPIN and No. 8 ICS-UNIDO proposed the remediation activities.

CONTRIBUTION of partner No. 4 PBF to WP 4:

Accoriding to deliverable:

D4.6: Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study.

The following work was planned:

WORK PLANNED 

New methods of wastewater treatment will be applied: Biological nutrient removal from industrial wastewater using different microbial associations; improvement of existing biological wastewater system using a method of bioaugmentation. Biotests application for degradation of wastewater of different origin. Investigation of biological wastewater treatment by mixed microbial cultures for the xenobiotic degradation( Pilot-plant investigation. 

ABSTRACT OF THE WORK DONE  

The objective of the work was to determine the factors of: monitoring, controlling and application of bioremediation with the purpose of pollution prevention and environment protection. For this purpose 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. 

So far the Laboratory is in possession of natural isolates-microorganisms (bacteria, yeast, fungi) of over 300 strains, determined by physiological and biochemical characteristics. Biodegradation of various wastewaters were confirmed in laboratory scale tests as discontinuous and continuous tests.

Sampling procedure on wastewater inflow into Sava river has been performed. Chemical, physical and microbiological analyses on the collected samples have been performed. In laboratory condition biotests on wastewater, of different industrial origin (brewery, dairy, yeast and alcohol production industry, pharmaceutical and municipal), have been performed as well. Mixed microbial culture for biological wastewater treatment, have been prepared in order to be applied on pilot scale treatment procedure.

DEVIATION FROM THE  PLANED ACTIVITY

The planned activities were done in SARIB project.

CONTRIBUTION of partner No. 5 HEIS to WP 4:

Brief description of the work performed and relevant deliverables

During the second project year HEIS staff has carried out the research of available literature and prepared reports on the 8 water remediation technologies and 3 soil remediation technologies, which became the constituent part of the MCA decision support tool. Apart from the detailed description of technologies, analysis of proposed criteria and assessment of their efficiency according to proposed criteria was performed. This work was done as a contribution to Deliverables D.4.4 - Web based multi criteria analysis (MCA) decision support tool; and D.4.6 - Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study.
The following water remediation technologies were proposed:
· A granular activated carbon filter (GACF) and ultrafiltration membrane (UF) system for advanced wastewater treatment - Ground water remediation technologies - physical/chemical water treatment - Ex Situ;  

· Membrane technology - Ground water remediation technologies - physical/chemical water treatment - Ex Situ;  

· pH Modification – semi -passive water treatment – in situ;

· pH Modification – active water treatment – ex situ;

· Modern metal removal processes – Ground water remediation technologies - physical/chemical water treatment - ex Situ;  

· Advanced oxidation processes (AOP) - Ground water remediation technologies - physical/chemical water treatment - ex Situ;  

· Wetland and aeration system as passive remediation of alkaline water to neutral pH - Ground water remediation technologies – biological and physical/chemical treatment of alkali water - in situ;

· Alternative adsorption materials - Ground water remediation technologies - physical/chemical water treatment - in situ.  

The following soil remediation technologies were proposed:
· Rhyzofiltration – alternative extraction technique for bioremediation - soil remediation-in situ; 

· Electro-dialytic method – soil remediation - in situ;

· Mobilization of metals and readsorbtion on synthesized zeolites and zeolite fly ash mixtures - Ground water remediation technologies - physical/chemical water treatment - Ex Situ.  
Detailed descriptions, analyses of proposed criteria and assessment of the efficiency of the proposed 11 technologies have been prepared and delivered within the Second year Report – Annexes 5.8 and 5.9.

After that, during the third project year, HEIS team was using the software-based decision support tool for selection of the most adequate and applicable soil remediation technology for the proper management of "hot spot" in the B&H’s territory of Sava River Basin, in accordance to Deliverable D.4.5 - Integrated software-based Decision Support System for the management of "hot spots" in the Sava River. 
Accordingly, the following work was performed which is described in details in the Third year report and its Annex 5.7. 

· Evaluation of several candidate sites (Zenica and Visoko metal industries dump sites, Vares and  Srebrenica main dump sites and  and coal ash dump site of Thermo - electrical plant in Tuzla).

· Selection of dismissed coal ash dump site, (from thermo-electrical power plant) in Tuzla town, Bosnia river basin, for a study site. 

· Data collecting in order to define site characteristics in terms of contaminants, and expected remediation needs. Basic geometrical data (surface, volumes...), contaminants level and type (heavy metals) and environmental impact (polluted leacheate stream and potential negative effects on underground water) have also been assessed. 

· Assessment and selection of 6 priority technological and economical criteria applicable to the site situation (Technology affinity with heavy metal remediation, Overall Cost, Reliability and  Maintenance, Development Status, Stand Alone Character, Residuals Produced). For each one of the criteria an adequate weight factor has been selected and discussed. 
· Preparation of final query to the multicriteria software including all criteria, their ratings (maximized or minimized) and their waiting factors.
· Obtaining results from software multi criteria analyses - produced top three processes: Solidification/Stabilization (In Situ), Solidification/Stabilization (Ex Situ) and Landfill Cap and Enhancements.
· Upon gaining the results of the software-based Decision Support System for the management of "hot spots", the additional expert-technical evaluation was performed by HEIS in order to select the best remediation technology among top three, for managing ash disposal site in Tuzla “hot spot”, in accordance to deliverable. 

· Conclusion of technical evaluation - the Landfill Cap and Enhancements was shown as the best remediation technology for the coal ash disposal site in Tuzla (B&H), which could the most effectively solve the problem with low overall costs, simplicity and reliability.

Achievements of WP4 objectives - HEIS contribution   

HEIS team contributed to the WP4 objectives by proposing and elaborating innovative technologies for water and soil remediation which became the constitute part of the Multi Criteria Analysis (MCA) decision support tool. Upon MCA decision support tool was created by the leader of the WP4 - Mihajlo Pupin Institute, Belgrade, HEIS team applied it for assessing and selecting the most adequate and applicable soil remediation technology for the proper management of "hot spot" in the B&H’s territory of Sava River Basin (dump site of thermo – electrical plant in Tuzla town). The application of MCA proved to be good bases for selecting adequate way of managing “hot spots”. Its efficient ranging of the remediation technologies simplify and facilitate expert’s evaluation and decision making process.    
CONTRIBUTION of partner No. 6 PUPIN to WP 4:

Partners have finished all their activities related to the WP4 deliverables. ICS UNIDO and PUPIN were mainly involved in WP4 activities, while other partners were included to a smaller extent.

Within the activities related to D 4.1 – Design and installation of Web repository and DSS structure, partners have completed the design of Web repository for soil, sediments and groundwater remediation technologies as well as the design of Decision Support System (DSS) for soil remediation and water treatment technologies applicable in the Sava River Basin. They have also installed the concrete instances of Web repository for soil, sediments and groundwater remediation technologies.

Both Web repository and DSS have to store data about technologies and criteria used for the assessment and selection of remediation technologies. To store these data, partners have developed the corresponding database as promised by D 4.2 – Web based database on soil and sediments remediation technologies and water treatment technologies.

According to D 4.3 – Compendium on soil and sediments remediation technologies and water treatment technologies on CD and Web, partners have provided 37 soil and sediments remediation and 37 water treatment technologies applicable in the Sava River Basin. This compendium of technologies is available on CD and also on Web through the Web repository.

Based on the compendium of remediation technologies partners have developed a Web based MCA decision support tool for technology assessment and selection (D 4.4). This DSS is mainly aimed at environmental managers to provide them a help in the selection of best remediation technologies for the treatment of pollutants detected at various hot spots along Sava River and in accordance with the specific needs of each site and personal preferences of every environmental manager.

Many spatial data about Sava River Basin including the sampling locations are presented within the SARIB GIS, so it would be convenient if the main functionality of the DSS for technology assessment and selection would be accessible via GIS. The Integrated software-based Decision Support System for the management of “hot spots” in the Sava River Basin on CD and Web is the main result of deliverable 4.5. Using this DSS a user is able to assess and select remediation technologies through the ArcGIS environment.

The report on the applicability of soil and water remediation technologies at the evaluation of Sava River Basin case study (D 4.6) should prove that the remediation technologies provided within the compendium are applicable for the treatment of contaminants detected along Sava River and that these technologies can suit the needs of each specific site. The applicability of remediation technologies is defined for some group of contaminants and all contaminants measured in SARIB project can be matched with the corresponding groups. Furthermore, the technological, economic, social and environmental criteria used to assess each remediation technology can be also used to describe the needs of specific sites.

Partners have performed a thorough testing, verification and validation of DSS for remediation technology assessment and selection according to the recommendations defined in software engineering standards. The validation of the system has been performed using the actual data about the pollutants detected in the sediments sampled from various sites along the Sava River.

CONTRIBUTION of partner No. 8 ICS-UNIDO to WP 4:

As leader of the WP 4, ICS-UNIDO has been involved, to different extents according to the different tasks, in all the activities planned within the WP, collaborating with all partners for the finalization of the relevant deliverables. 

Within the activities related to deliverable D 4.1 – Design and installation of Web repository and DSS structure, ICS-UNIDO closely collaborated with all involved partners and, in particular, with the Mihajlo Pupin Institute (PUPIN) in the definition of all necessary tools, including platform and software packages, for the development of software based DST (decision-support tool) for remediation technology evaluation and selection and in its relevant design, defining characteristics, features, functionalities, etc.. The design of Web repository for soil, sediments and groundwater remediation technologies as well as the design of Decision Support System (DSS) for soil remediation and water treatment technologies applicable in the Sava River Basin has been completed. (Pls. also refer to PUPIN report for further details)

Within the activities related to deliverable D4.2 - Web based data base on soil and sediments remediation technologies and water treatment technologies, a comprehensive database on remediation technologies and their applications has been prepared and uploaded in the information Web repository of SARIB. Collection and assessment of information (literature, reports, on line libraries, Web sites, etc.) regarding remediation technologies and their applications has been carried out during the overall project period and work has been also made in order to keep the database continuously updated. Information and data regarding well established as well as innovative remediation technologies have been collected, evaluated and harmonized for the preparation of the database. In particular, ICS-UNIDO has prepared a comprehensive database on soil, groundwater, sediments remediation technologies (plus two sections regarding air emission/off gas treatment and dredging techniques). ICS-UNIDO has also prepared an additional database section regarding contaminants characteristics and properties which has been uploaded in the Web repository. All materials have been utilized for the development, implementation and finalization of deliverable D4.4: Web based MCA decision support tool for technology assessment and selection. (Pls. also refer to PUPIN report for further details)

Within the activities related to deliverable D4.3: Compendium on soil and sediments remediation technologies and water treatment technologies on CD and Web ICS-UNIDO, in collaboration with the WP partners, has prepared the planned deliverable. Based on the data and information gathered for developing the database on remediation technologies, the compendium of groundwater, soil, sediment remediation technologies, off gas/air emission treatment and dredging techniques has been developed and finalized. The compendium has been structured in chapters and paragraphs according to the contaminated media addressed (e.g. soil, groundwater, etc.), to the type of application (i.e in-situ and ex-situ), to the type of process involved (e.g. biological, physico-chemical, etc.). Each technology described in the soil and groundwater section is accompanied by a figure illustrating the process and for all technologies information relevant to their advantages/limitations. In addition, a list of reference literature has been provided. The performance of each technology has been assessed and ranked against the defined evaluation criteria and the relevant results have been also provided in the compendium. A glossary of terms used in the Compendium has been included. Based on the compendium of remediation technologies PUPIN has developed a Web-based decision support system (DSS) for technology assessment and selection. (Pls. also refer to PUPIN report for further details)

Within the activities related to deliverable D4.4: Web based MCA decision support tool for technology assessment and selection, ICS-UNIDO has continuously collaborated with WP partners, and in particular with PUPIN, in the finalization of the deliverable. According to the aim and use of decision-support tools within the specific environmental characteristics of the Sava basin and its related contamination problems/issues that are specific results and latest findings of assessments within SARIB project, the criteria for the evaluation of technological applicability and technology performance has been identified and developed. In particular, a new contaminant classification for defining the applicability of soil, groundwater and sediments remediation technologies has been made. Specific criteria for sediments remediation technologies and for dredging techniques have been also defined and technologies ranked according their performances against the selected criteria. The Web-based decision support system (DSS) for technology assessment and selection has been implemented on the above basis as an Internet/Intranet software aimed at various stakeholders including environmentalists, regulators, policy makers, investors, etc., to select the best available remediation technologies for each hot spot detected in the Sava River Basin according to the applicability of each technology for the spotted contaminants and in accordance to his/her preferences related to various technological, economic, social and environmental criteria (e.g. development status, overall costs, public acceptability, residuals produced, etc.). (Pls. also refer to PUPIN report for further details)

Within the activities related to deliverable D4.5: Integrated software-based Decision Support System for the management of "hot spots" in the Sava River Basin on CD and Web ICS-UNIDO has also assisted in the finalization of GIS Database and DSS tools in collaboration with the University of Ljubljana, Faculty of Civil and Geodetic Engineering and Mihajlo Pupin Institute for providing a Spatial Decision Support System (SDSS), which is suitable for sustainable land management.

CONTRIBUTION of partner No. 9 BOKU to WP4:

According to deliverables: 
· D 4.5 - Integrated software-based Decision Support System for the management of "hot spots" in the Sava River Basin on CD and Web, and 

· D 4.6 - Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study
objective of the work was to contribute to the sustainable management of river basin resources by identifying “hot spots” along the Sava River Basin. 

Work done 
· Different toxicological tests selected during the first project year were used for the determination of the quality of river Sava sediments.

· Special care was taken in order to select the most appropriate tests for the Sava River Basin. In order to fulfil this criterion optimisation and adaptation of tests for the use in the region of interest was the objective.

· Selected tests are fitting the criteria for the ecotoxicological evaluation of the river Sava samples, especially for the determination of “hot spots” and should be used for the further monitoring of the Sava river quality.

MAIN RESULT OBTAINED

· Identification of toxicological “hot spots” along the Sava River Basin.

Deviation from technical annex
All planed activities of partner No.9 BOKU Wien in WP4 were performed according to plan.
CONTRIBUTION of partner No. 10 NIVA to WP4:

According to deliverable 

D 4.5 - Integrated software-based Decision Support System for the management of "hot spots" in the Sava River Basin on CD and Web
All bioassay data has been submitted to the SARIB database for compilation into an integrated database of chemical and biological assessment of the pollution of the Sava River basin. Inclusion of methodological description and application notes has been made to enhance the use and comprehension of the data in future use of the database. 

CONTRIBUTION of partner No. 11 IMOS Geateh to WP4:

According to deliverables:

D4.6: Report on the applicability of soil and water remediation technologies at the evaluation of Sava River basin case study)

IMOS GEATEH partner No. 11 performed the following activities:

Advise and follow-up recommendation in regard to the water remediation techbiques from the point of iew of application in the iven social environment in the four countries under consideration.
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. 4 PBF, No. 5 HEIS, No. 6 PUPIN,  No. 7 FABL and No. 11 IMOS GEATEH.

CONTRIBUTION of partner No. 4 PBF to WP 5:

According to deliverable:

D.5.3.Obtained Information and  results displayed for dissemination to stakeholders and policy makers 

PBF worked on 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.

ABSTRACT OF THE WORK DONE  

Organisation and work on round table discussion on social, economic and governance benefits of SARIB project

DEVIATION FROM THE PLANED ACTIVITY

The planned activities were done in SARIB project.

CONTRIBUTION of partner No. 5 HEIS to WP 5:

In the framework of the WP5 the general objective was to contribute to the sustainable economic development of the society in the Sava River Basin. 

The specific objective was  an introduction of socio-economic aspects of Water Framework Directive (WFD) requirements in the region of Sava River Basin. According to this Directive, it is foreseen, among other things, to undertake economic analysis of water use. Thus, WP5 studies and analyzes socio-economic parameters related to the use of water resources in Sava countries, through the application of an instrument - “Water Poverty Index (WPI), which monitors both, the water resources available and socio-economic determinants which influence use of these resources. 

Brief description of the work performed and relevant deliverables

Based on the available research work and projects from the world literature on methods for WPI usage (Conventional composite index approach; Alternative approach – the gap method; Matrix approach; Simple time – analysis approach), method which was the most composite, interdisciplinary and transparent, developed by Ms. C.A. Sullivan, Ph.D. “Centre for Ecology and Hydrology, Wallingford, UK”, was selected to be tested and adjusted to use in Sava riparian countries.   

Mathematical structure of WPI:
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(R - Resources: The physical availability of surface and ground water, A - Access: The extent of access to water for human use, C - Capacity: The effectiveness of people’s ability to manage water, U - Use: The ways in which water is used for different purposes, E-  Environment: Evaluation of environmental integrity, w - weighting factors).

HEIS team was performing, during the three project years, the following[image: image5.emf]e
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During the first year of the project, performed activities which contributed to the realization of Deliverable D.5.1 - WPI framework, introduction of WFD requirements in the region, were as following:

· Detailed research of the available world literature relevant for the Sustainable Development Indicators, Indexes, and specifically Water Poverty Index (WPI). 

· Analysis of socio-economic data in Sava riparian countries in regard to water resources, access, uses, wastewater quantity, industrial/agricultural emissions and state of ecosystems, aiming at analyzing a type of data needed and available.
· Testing the original WPI method at the “national” level, which included [image: image6.wmf]å
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scooping of data available and degree of usefulness, selection of key appropriate variables in the original WPI framework and calculating WPI at “national level” for Bosnia and Herzegovina, aiming at analyzing the results of testing and according to that adjusting the method to the needs of SARIB countries (see Annex 5.9 of the First year report).
Based on lessons learned from testing original WPI method, different issues were pointed-out and discussed with the project partners, such as data gaps – availability, degree of data usefulness, relevance of various sub-variables in the original WPI framework, need for application of Index at different spatial scales (national, municipal, basin etc), with the final goal at reaching  standardized method, adjusted for Sava river basin countries and ready to use. 

The work done in the second project year, which contributed to the Deliverable D.5.1 - WPI framework, introduction of WFD requirements in the region, consisted of testing the WPI method on “river basin” level, in order to investigate possibilities of application of WPI method at “river basin level”, as a tool for monitoring, planning and proper managing of water resources within river basins (Zujevina river basin). 

For this purpose the same WPI method and variables were used as for the “national” level for Sava countries. The following work was done:   
· Selection of the pilot region for research (“river basin”);  
· Determination of borders of pilot region for research, 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 mentioned 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 “river basin” level for pilot area – Zujevina river basin, upon all available data were collected, processed and analyzed (see Annexes  5.12 and 5.13 of the Second year report).
In the final, third year of the project, HEIS has concluded the following work, as a contribution to the Deliverable D.5.2 - Methods adjusted and ready to use in different countries along Sava River:
· Based on testing and calculating of WPI according to the original WPI method for B&H, Serbia and Slovenia (see Annexes 5.14., 5.15.of the Second year report) during first and second project year, as well as for pilot region – Zujevina river basin, and based on discussion with project partners, adjustment of the original WPI method to the needs of Sava riparian countries was done, which included: 
· Excluding 2 sub-components from the method (under-5 mortality rate and percentage of the country under severe water stress); 
· Research of existing internationally used indicators for water and environment sector, in order to select those indicators which would be added for Sava riparian countries. For that purpose EEA set of indicators and Mediterranean set of Sustainable development of Indicators (MSDI) indicators were considered. This was done upon project partners were suggesting that the original method which was tested is lacking with some indicators, particularly those relevant for environment component of the Index, since that component was found as insufficiently covered in the tested original method. In order to be more representative and relevant for Sava riparian countries, it was recommended that the original method should be amended. 
· Consequently, four new sub-components into the WPI method were added  (share of population served by urban wastewater treatment, share of industrial wastewater treated on site, public expenditure on environmental protection as a percentage of GDP, and share of population served by sanitary landfills).
· Defining the model adjusted for the application for Sava river countries what included  defining mathematical structure, components and sub-components (Annexes 5.8 and 5.9 of the Third year report)  
· Calculation of Index for B&H according to adjusted Index method, which included also research of world literature to define referent values, necessary for calculation of four new sub-components within the Index (Annexes 5.10. of the Third year report) . 

During the whole life of the project the achievements and results obtained within WP5, i.e. the work related to development of an Index for Sava riparian countries was disseminated to local and regional stakeholders, in accordance to Deliverable D.5.3 - Obtained Information and results displayed for dissemination to stakeholders. The obtained results from different phases (testing, calculation, amending, development and adjusting WPI method for Sava riparian countries) had been presented for during local and regional seminars, workshops, meetings and through paper publishing. Namely, dissemination was done to representatives of environmental NGOs, relevant B&H, Croatia, Slovenia and Serbia water and environment institutions and government administration, faculties, wider public and to Sava Commission members. Relevant dissemination activities performed by HEIS are described more in detail in annual reports (Ist , IInd and IIIrd year) and its Annexes. 

Achievement of the WP5 objectives – HEIS contribution  

With the assistance of other project partners, HEIS team achieved the specific objective of the WP5 through testing, calculating and adjusting “Water Poverty Index (WPI) method to be used in Sava riparian countries, which presents a tool designed to contribute to more effective water management. It is an interdisciplinary measure which links household welfare with water availability and indicates the degree to which water scarcity impacts human population. WPI achieves this by combining different information such as: physical, social, economic and environmental information. Index was developed which links poverty, environmental integrity, affordability, water resources availability and health, and expresses such complex situations in a comparable way and presents decision-making basis which can be incorporated in the water management plan of the Sava River Basin. 

An Index that combines the above information consequently provides a transparent framework on which decisions in water planning and management can be based, and serve as a mechanism for defining priority actions in the field of water management. An important characteristic of WPI is that it can be applied at different levels: national, community and river basin level. Results of the WPI can be compared among countries, local communities or river basins. WPI can also be used for monitoring progress in water management over time, for example in one country, or within one local community (contribution to Deliverables D.5.1 and D.5.2).  

Regarding the work within WP5, the Index development for Sava riparian countries, some acknowledgments were made as following:

· Testing of the WPI on “national level” and on “river basin” level for the selected pilot in Sava river basin, showed that the same sub-components should be used for both, “national “and “river basin” level, as all sub-variables proposed, have the same relevance for both  levels.

· Application of WPI on “national level” requires data which have general character, why they are quite insignificant for water management. These data and Index as well, could than only be used for the purpose of general comparison among countries. For the internal policy of a country, use of those data is limited, and they can only be used for monitoring of the progress in a water sector. 

· Calculation of WPI on “river basin level” is much more complex from the view of data collection. Since a river basin is a natural hydrological unit, it is easier to collect hydrological data, but the evaluation of socio-economic and institutional data is much more difficult because one river basin can be a part of more administrative units. Therefore, these data are almost always available at administrative level but not at river basin level. Nevertheless, once when data are successfully colleted, they are more precise and reliable, thereby provide an efficient support tool for water managers at the basin level.

· Development of WPI in the world is still in the process, and there were no similar calculations for “river basins” in the world literature. Therefore, comparison between world wide “river basins” and Project’s pilot river basin (Zujevina river basin) was not possible.     
· Introduction of principle of the EU Water Framework Directive by relevant authorities (managing water at the basin level) in Sava riparian countries would enable systematic approach to the collection of data on river basin level. In that way, the Index would be easy to use by all Sava riparian countries as the basis for decision making and applicable at a range of scales (community, basin, national).
CONTRIBUTION of partner No. 6 PUPIN to WP 5:

According to deliverable

D.5.1: WPI framework, introduction of WFD requirements in the region.

PUPIN’s engagement in WP5 activities was very moderate (1 PM). The activities of PUPIN on WP5 were aimed at collecting the national indicators and statistical data for Serbia, which have been used then by HEIS to introduce the socio-economic aspects of Water Framework Directive requirements in the Sava River Basin and to develop specific tool-instrument (e.g. Water Poverty Index) to monitor both the available water resources and socio-economic determinants which influence use of these resources.

CONTRIBUTION of partner No. 7 FABL to WP 5:

According to deliverable: 

· D 5.3 – Obtained information and results for dissemination to stakeholders and policy makers, 

project activities were focused on:

- 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 and

- selection of pilot regions for research, according to development scenarios in Bosnia and Herzegovina.
MAIN RESULTS:

Data collection for  300 farms in BIH in total:

· chicken and fowl farms - 149, 

· beef-cattle and cow farms - 113, 

· pig farms - 27, and

· sheep farms - 11.

On basis of gathered information, estimation of amounts both liquid (waste waters) and solid waste of animal origin (animal by-products) and manner of disposal of the waste.

Survey in 34 slaughterhouses about water uses and waste water quantity.

Bardaca - Wetland of International Importance (designated on 2nd February 2007 as a Ramsar site No. 1658) is very suitable area for the future pilot research projects.

The results have been used for dissemination to stakeholders as well as to the policy makers. 

The planned activities were done in the third year of the SARIB project.

CONTRIBUTION of partner No. 11 IMOS GEATEH to WP 5:

According to deliverables:

D.5.1: WPI framework, introduction of WFD requirements in the region.
D.5.2:  Methods adjusted and ready to use in different countries along Sava River. 

IMOS GEATEH partner No. 11 performed the following activities:

(1)In regard to Water Framework Directive:  POLLUTION HOT SPOTS as found from SARIB: main pressures defined (mining in BiH, sewage water in Serbia, agricultural use – erosion in the catchment)

(2)In regard to Sava River management (Sava Commission): 
WATER USE: DRINKING WATER: aquifer near Zagreb. NAVIGATION: sediment transport; in regard to that problem some practical inputs have been passed over to utility. Main being metod of the sediment transportation monitoring 

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 partners No. 1 JSI, No. 2 UL FGG, No. 3 RBI, No. 4 PBF, No. 5 HEIS, No. 6 PUPIN, No. 7 FABL, No. 8 ICS UNIDO, No. 9 BOKU Wien,  No. 10 NIVAand No. 11 IMOS Geateh. 

Partners reported the work on meetings, conferences and contributed articles in national and international journals. These activities resulted in 84 dissemination contributions of the SARIB partners during the duration of the project, that are listed at the end of this report.

As a result of collaboration of ALL partners that contributed the data into the SARIB partners No. 2 UL FGG and No. 4 PBF LINKED GIS to the SARIB web page, what is one of the most important dissemination activities of the SARIB project.

On the SARIB web page a list of published papers in pdf files was also put that also contributed to the dissemination activities. 

Partners disseminate the results of the SARIB project to local authorities on regular SARIB meetings and local meetings.

One of the achievements of the SARIB project was also linkage to EU SedNet project.

The most important dissemination activity was the connection of the SARIB project with the SAVA COMMISSION that will as “END USER” of the SARIB results take over the SARIB web page in November 2007.

It may be therefore concluded that the SARIB project reached “end users” that will benefit the results of this three year intensive research conducted within the SARIB project.

The overall activities of ALL PARTNERS during the DURATION OF THE SARIB PROJECT ARE ATTACHED TO THE Appendix dissemination.

CONTRIBUTION of partner No. 1 JSI to WP 6:

Within the WP 6 PARTNER No. 1 JSI performed according to deliverable 
D6.2: Technical and scientific reports; Publications; Presentations.

Within the WP 6 partner No. 1 JSI performed according to deliverable 
D6.2: Technical and scientific reports; Publications; Presentations.

The following activities:

Published Scientific Conference Contribution (Conference Proceedings)

1. KANDUČ, Tjaša, OGRINC, Nives, SZRAMEK, Kathryn, WALTER, Lynn M. Hydrogeochemical and stable isotope characteristics of the Sava river basin, Slovenia. V: STOURNARAS, G. (ur.), PAVLOPOULOS, K. (ur.), BELLOS, K. (ur.). 7th Hellenic Hydrogeological Conference, [and]2nd MEM Workshop : Athens 2005 : workshop proceedings. Athens: The Geological Society of Greece, 2005, zv. 2, str. 233-239. [COBISS.SI-ID 19416359]

2. KOTNIK, Jože, HORVAT, Milena, OGRINC, Nives, MILAČIČ, Radmila, ŠČANČAR, Janez, FAJON, Vesna, KRIŽANOVSKI, Andrej. Selected metals in the sediments of river Sava, Slovenia : presented at 10th International Symposium on "The interactions between sediments and water", 28 August - 2 September 2005, Bled, Slovenia. RMZ-mater. geoenviron., 2005, vol. 52, str. 75-79. [COBISS.SI-ID 19228199]

3. MILAČIČ, Radmila, ŠČANČAR, Janez. Estimation of the extent of pollution of selected elements in sediments of the Sava river. V: 1st Riskbase Thematic workshop, May 17-18,2007, Lisbon, Portugal. Monitoring and assessment of river pollutants: a step towards the implementation of risk based management plans, Case studies of Portuguese river basins, (Riskbase). 2007, str. 64-69. [COBISS.SI-ID 20768039]
4. OGRINC, Nives, KANDUČ, Tjaša, VAUPOTIČ, Janja. Isotopic characteristics of the Sava river basin in Slovenia. V: POVINEC, P. (ur.), SANCHEZ-CABEZA, J. A. (ur.). Radionuclides in the environment : International Conference on Isotopes in Environmental Studies : Aquatic Forum 2004, 25-29 October, Monaco, (Radioactivity in the environment, vol. 8). Amsterdam; London: Elsevier, 2006, str. 317-325. [COBISS.SI-ID 19825191] 
Published Scientific Conference Contribution Abstract

1. MURKO, Simona, MILAČIČ, Radmila, ŠČANČAR, Janez. Use of various matrix modifiers for the determination of Cd and Pb by ETAAS in sediments after close vessel microwave assisted digestion : presented at 10th International Symposium on "The interactions between sediments and water", 28 August - 2 September 2005, Bled, Slovenia. RMZ-mater. geoenviron., 2005, vol. 52, str. 288. [COBISS.SI-ID 19228455]

2. ŠČANČAR, Janez, MILIVOJEVIČ, Tadeja, ZULIANI, Tea, MILAČIČ, Radmila, MARCIC, Christophe, LESPES, Gaëtane. Organotin compounds and Cd, Pb, Ni, Cr, Cu and Zn in the sediments of the Ljubljanica river : presented at 10th International Symposium on "The interactions between sediments and water", 28 August - 2 September 2005, Bled, Slovenia. RMZ-mater. geoenviron., 2005, vol. 52, str. 352. [COBISS.SI-ID 19226919]

3. MILAČIČ, Radmila, ŠČANČAR, Janez, MURKO, Simona, ZULIANI, Tea, MILIVOJEVIČ, Tadeja, HORVAT, Milena, KOCMAN, David, HEATH, Ester. Metals and organic pollutants in sediments of Sava river. V: Sediment key-issues between the river and the sea : SedNet conference on 23-24 November 2006, Venice, Italy. [Apeldoorn]: SedNet, 2006, str. P-10. [COBISS.SI-ID 20340007]
4. SZRAMEK, Kathryn, WALTER, Lynn M., OGRINC, Nives, KANDUČ, Tjaša. Dolomite mineral weathering contributions to the bicarbonate flux from headwater streams in the Danube river basin. V: GSA Annual Meeting & Exposition. GSA Annual Meeting & Exposition : 22-25 October 2006, Phyladelphia, PA. [S. l.]: The Geological Society of America, 2006. [COBISS.SI-ID 20372519] 
5. KANDUČ, Tjaša, SZRAMEK, Kathryn, OGRINC, Nives, WALTER, Lynn M. Izvor in kroženje ogljika v rečnem sistemu Save (Slovenija) z uporabo stabilnih izotopov = Source and cycling of carbon in the river Sava (Slovenia) using stable isotope approach : Tjaša Kanduč ... [et al.]. V: REŽUN, Bojan (ur.). 2. slovenski geološki kongres, Idrija, 26.-28. september 2006. Zbornik povzetkov. Idrija: Rudnik živega srebra v zapiranju, 2006, str. 83-84. [COBISS.SI-ID 20195111] 
6. MARKOVICS, Roland, OGRINC, Nives, KANDUČ, Tjaša, WALTER, Lynn M. Chemical dynamics of the Sava riverine system - a stable isotopic approach : [presented at European Geosciences Union General Assembly, 15-20 April 2007, Vienna, Austria]. Geophys. res. abstr., 2007, vol. 9, str. 01859-1-01859-2. [COBISS.SI-ID 20729127]
7. MILJEVIĆ, N., GOLOBOČANIN, D., OGRINC, Nives, MIHAJLOVIĆ, A. Distribution of stable isotopes in surface water along the Danube river in Serbia : [presented at ESIR IX, European Society for isotope Research, 23-28 June, 2007, Clij-Napoca, Bolgaria]. Stud. Univ. Babeş-Bolyai, Geol., 2007, vol. 52, no. 1, str. 53. [COBISS.SI-ID 20890919] 
Treatise, Preliminary Study, Study

1. ŠČANČAR, Janez, MURKO, Simona, ZULIANI, Tea, HORVAT, Milena, KOCMAN, David, HEATH, Ester, MILAČIČ, Radmila. Establishment of the methodology for the estimation of extent of pollution with metals and organic pollutants of the Sava river sediments, (IJS delovno poročilo, 9579). 2007. [COBISS.SI-ID 20675623]

2. ŠČANČAR, Janez, MURKO, Simona, ZULIANI, Tea, HORVAT, Milena, KOCMAN, David, HEATH, Ester, MILAČIČ, Radmila. Report on the contamination of the Sava river sediments with metals and organic pollution, (IJS delovno poročilo, 9580). 2007. [COBISS.SI-ID 20675367]

3. OGRINC, Nives, KANDUČ, Tjaša, MARKOVICS, Roland, VAUPOTIČ, Janja, ŽIGON, Stojan, TRKOV, Zdenka, DUJMOVIĆ, Petra. Chemical and stable isotope investigation of the Sava and Soča rivers in Slovenia, (IJS delovno poročilo, 9554). 2007. [COBISS.SI-ID 20663847] 

Invitation of ICS UNIDO to present the SARIB project:

1. MILAČIČ, Radmila. Sava River Basin:Ssustainable use, management and protection of resources : invited talk presented at Expert Group Meeting (EGM) on "Remediation technologies and promotion of related projects", 17-18 May 2004, Trieste, Italy. 2004. [COBISS.SI-ID 18244903]

Invitation of the Slovenian Water protection group to present the SARIB project:

1. MILAČIČ, Radmila.  Sava River Basin:Ssustainable use, management and protection of resources, presented on annual meeting of Slovenian Water protection group, 15. November, 2005, Sevnica, Slovenia
Invitation of the Sava Commission to present the SARIB project:

1. MILAČIČ Radmila, RASPOR Biserka, GALIĆ Kata, KOPUSOVIĆ TARIK, GLOBEVNIK Lidija, VRANEŠ Sanja, LOIBNER Andreas: presentation  of teh SARIB project to the Sava Comission at 4th Sava PEG RBM Meeting, Banja Luka, Bosnia and Herzegovina, June 11-12, 2007. 
Doctoral Dissertation

KANDUČ, Tjaša. Hidrogeokemične značilnosti in kroženje ogljika v porečju reke Save v Sloveniji: doktorska disertacija. Hydrogeochemical characterization and carbon cycling in the River Sava watershed in Slovenia: Doctoral Dissertation, Ljubljana: [T. Kanduč], 2006. 141 f., [16] f. pril., ilustr., graf. prikazi. [COBISS.SI-ID 226716416] 
CONTRIBUTION of partner No. 2 UL FGG to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

The following activities of partner No. 2 have been performed:

1. SARIB GIS system put on web server and linked to SARIB web page

2. Information on sampling and water quality analysis in the SARIB project has been given in the  ICPD /GEF UNDP DRP regional workshop for the task 2 in 3 (international issues and programme of measures) on 12.November 2006, Sarajevo, Bosnia and Herzegovina. 

3. Presentation and demonstration of SARIB GIS platform were given at the  

Sava river Commission management board and Mangement plan working grup on Regional workshop for the task 2 in 3 (international issues and programme of measures) in April 2007, Sarajevo, Bosnia and Herzegovina.
CONTRIBUTION of partner No. 3 RBI to WP 6:

According to deliverable:

D.6.2. Techical and scientific papers; Publications; Presentations

Partner 3 (RBI) contributed with many professional and scientific papers, presentations at the scientific and professional meetings. Particular attention has been given to inform possible beneficiary International Sava River Basin Commission about the activities and the selected results of the SARIB project, which could be of interest for Sava River Basin management plan. 
CONTRIBUTION of partner No. 4 PBF to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

The following activities of partner No. 4 have been performed:

WORK PLANNED 

The aim is also to provide the most advanced and flexible communication platform for the SARIB project consortium members and for the Web-based delivery of the project interim and final results to the recipient institutions and individuals from the targeted region. 

Dissemination the results of the SARIB project through workshops organisation, which will result in special publications on the topics held: Biosensors for environmental applications; New method-bioaugmentation application in environmental protection. Transfer knowledge and experience in the field of wastewater treatment process from laboratory to pilot plant and to industrial systems. 
ABSTRACT OF THE WORK DONE  

Advanced and flexible communication platform for the SARIB project consortium members and for the Web-based delivery of the project have been created. 

Dissemination the results of the SARIB project were held through: scientific publications (peer-reviewed journals and proceedings); public presentations (international and national congresses); public thesis defence; workshops organisation; presentation to the interested parties (SAVA commission). Transfer knowledge and experience in the field of wastewater treatment process from laboratory to pilot plant and to industrial systems. 
The planned activities were done in SARIB project.

Partner 4 contributed with: Published papers in peer-reviewed journals (7); Proceedings (2); Technical and scientific reports and Presentations (7); Thesis (2) Workshop (1) and other public presentations (2). 
Deliverables list: WP-3B
D.3.17B: The research papers in peer-reviewed journals

1. M.Sak-Bosnar, Z.Grabarić, B.S. Grabarić, Surfactant sensors in biotechnology. Part I - Electrochemical sensors, Food Technol.Biotechnol., 42 (2004) 197-206.

2. M.Sak-Bosnar, Z.Grabarić, B.S. Grabarić, Surfactant sensors in biotechnology. Part II - Non-Electrochemical sensors, Food Technol.Biotechnol., 42 (2004) 207-212.

3. R.Matešić-Puač, M. Sak-Bosnar, M. Bilić, B.S. Grabarić, New ion-pair based all-solid-state surfactant sensitive sensor for potentiometric determination of cationic surfactants, Electroanalysis, 16 (2004) 843-851.

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

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

6. M. Sak-Bosnar, D. Madunić-Čačić, R. Matešić-Puač, Z. Grabarić, Nonionic surfectant-selective electrode and its application for detemination in real solutions, Anal. Chim. Acta, 581 (2007) 355-363. 

7. M. Sak-Bosnar, D. Madunić-Čačić, R. Matešić-Puač, Z. Grabarić, Sensitive Potentiometric Method for Determination of Micromolar Level of Polyethoxylated Nonionic Surfactants in Effluents, Tenside Surfactants Detergents, 44 (2007) 11-18.

D.3.17B: Proceedings:
1. R. Matešić-Puač, M. Sak-Bosnar, D. Madunić-Čačić and Z. Grabarić, "A New, High Sensitive Potentiometric Sensor for Anionic Surfactants", Proceedings of the 4th Croatian Symposium on Electrochemistry, 28.05.-1.06. 2006., Primošten, Croatia. pp. 221-227.

2. D. Madunić-Čačić, M. Sak-Bosnar, R. Matešić-Puač and Z. Grabarić, "A New Potentiometric Sensor for Polyethoxylated Nonionic Surfactants", Proceedings of the 4th Croatian Symposium on Electrochemistry, 28.05.-1.06. 2006., Primošten, Croatia. pp. 228-235.

D.6.2: Technical and scientific reports; Publications; Presentations.

Presentations at the scientific congresses:

1. D. Madunić-Čačić, M. Sak-Bosnar, Z. Grabarić,  Potentiometric Determination of Micromolar Level of Ethoxylated Nonionic Surfactants in Effluents, XIX. Croatian Meeting of Chemists and Chemical Engineers, April 24-27, 2005, Opatija, Croatia. Book of Abstracts, p.254.

2. R.Matešić-Puač, M. Sak-Bosnar, B.S. Grabarić, Potentiometric determination of low levels of anionic surfactants in industrial effluents using a new potentiometric sensor, XIX. Croatian Meeting of Chemists and Chemical Engineers, April 24-27, 2005, Opatija, Croatia. Book of Abstracts, p.252.

3. R.Matešić-Puač, M. Sak-Bosnar, D. Madunić-Čačić, Z. Grabarić, A new, high sensitive potentiometric sensors for anionic surfactants, 4th Croatian Symposium on Electrochemistry, May, 28 – June, 1, 2006, Primošten, Croatia. Book of Abstracts, p.48.

4. D. Madunić-Čačić, M. Sak-Bosnar, R.Matešić-Puač, Z. Grabarić, A new potentiometric sensors for polyethoxylated nonionic surfactants, 4th Croatian Symposium on Electrochemistry, May, 28 – June, 1, 2006, Primošten, Croatia. Book of Abstracts, p.49.

5. D.Madunić-Čačić, M. Sak-Bosnar, Z.Grabarić, Pseudocationic complexes of polyethoxylated nonionic surfactants and barium ion, XX. Croatian Meeting of Chemists and Chemical Engineers, 26 February- 1 March, 2007, Zagreb, Croatia. Book of Abstracts, p.121. 

6. M. Sak-Bosnar, D. Madunić-Čačić, R. Matešić-Puač, Z. Grabarić, A new sensitive potentiometric sensor for cationic surfactants, XX. Croatian Meeting of Chemists and Chemical Engineers, 26 February- 1 March, 2007, Zagreb, Croatia. Book of Abstracts, p.190.

D6.2: Thesis:
1. Jurica Štiglić, Spectrophotometric determination of anionic surfactants in waste waters, Graduation thesis, PBF, Zagreb April 2006.

2. Dubravka Madunić-Čačić, Development and Application of Surfactant-Selective Electrodes for Waste Waters Monitoring, MSc thesis, University of Zagreb, Faculty of Food Technology and Biotechnology, November 15, 2006.

Deliverables list: WP-4
D.6.2: Technical and scientific reports; Publications; Presentations.

1. Presentations at the scientific congresses:

2. T. Landeka-Dragičević and D. Kovaček, SARIB - Sava River Basin: Sustainable Use, Management and Protection of Resources - Dissemination of FP6 project,  2nd  Central European Meeting 5th Croatian Congress OF FOOD TECHNOLOGISTS, BIOTECHNOLOGISTS, AND NUTRITIONISTS, from 17 to 20 October 2004 (www.pbf.hr/pbncongress) Opatija, Croatia, Book of Abstracts p.33. 
D.6.2: Workshop:

1. M. Glancer-Šoljan, T. Landeka Dragičević, M. Zanoški, Scientific achievement in the field of biological wastewater treatment and applied technologies in industrial wastewater treatment, Presented at PBN Society Meeting, 26.04.2005, Zagreb, Croatia. 

Deliverables list: WP-6
D.6.1. Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD 
Within the WP 6 (Dissemination), regarding the target to provide the most advanced and flexible communication platform for the SARIB project consortium members and for the Web-based delivery of the project interim and the results to the recipient institutions and individuals from the targeted region, the next actions are realised. 

· Creation of sarib.net (www.sarib.net) and sarib.org (www.sarib.org) Internet domain with following Topics:

· News

· News archive

· General info (on SARIB project, which also provides SARIB project presentation in Power Point format)

· Contact info

· Consortium (List of partners)

· Policy advisory board (List and contact information of PAB members)

· Downloads (information from Kick off meetings)

· Partners (list and information for all partners) 

· Creation of mailing lists for the SARIB (sarib@sarib.net) project with regards to:
· Work Package activity: 

· WP_1_ Coordination: sarib-wp1@sarib.net
· WP_2_Data base and tools: sarib-wp2@sarib.net
· WP_3_Development and validation of specific tools: sarib-wp3@sarib.net
· WP_4_Integrated system for the management of the Sava River quality: sarib-wp4@sarib.net
· WP_5_Social, economic and governance benefits: sarib-wp5@sarib.net
· WP_6_Dissemination: sarib-wp6@sarib.net
· Leaders group:

· Work Package Leaders group (sarib-wp-leaders@sarib.net)  

· SARIB Policy Advisory Board (sarib-pab@sarib.net).


· Creation of SARIB logo in both black and white and colour form and different formats (png; tif; gif)       
· Creation of intranet.sarib.net (http://intranet.sarib.net)

· Creation of SARIB discussion forum (http://forum.sarib.net/)
· Extension of sarib.net (www.sarib.net) and sarib.org (www.sarib.org) Internet domain with: 

· Creation of intranet.sarib.net (http://intranet.sarib.net)

· Creation of SARIB discussion forum (http://forum.sarib.net/)

Data collection-Excel database: 
· Dissemination activities are presented in the Excel database under following titles: No.; Title; Presenters; Event / Publication; Date; Location; Partner No.; Partner name; Year; Country where activity has been held; Topics covered; Type of the dissemination.

SARIB consortium meetings:

Preliminary meeting:

· 11 April, 2003, Jožef Stefan Institute, Ljubljana

Regular meetings:

1. 16 September, 2003, Kick off meeting, Jožef Stefan Institute, Ljubljana

2. 15 March, 2004, Kick off meeting, Jožef Stefan Institute, Ljubljana

3. 07 October, 2005, Kick off meeting, Zagreb, Ruđer Bošković

4. 06-07 April, 2006, Kick off meeting, Sarajevo, HEIS institute

5. 17-18 October, 2006, Kick off meeting, Institute Mihailo Pupin, Belgrade
6. 14-15 May,  2007, Kick off meeting, JSI, Ljubljana, Slovenia
D.6.1.  Other public presentations:
1. R. Milačić, D. Komatina, B. Raspor, D. Kovaček, K. Galić, SARIB project introduction to SRB commission secretary, Meeting with Mr. Dejan Komatina -Secretary, International Sava River Basin Commission, 18 January 2007. (Partners: 1-JSI, 3-RBI, 4-PBF)

2. R. Milačič, B. Raspor, K. Galić, T. Kupusović, L. Globevnik, S. Vraneš, A. Loibner, Presentation of the SARIB project to the SAVA COMISSION, 4th Sava PEG RBM Meeting, June 11-12, 2007, Banja Luka, B&H. (Partners: 1-JSI, 3-RBI, 4-PBF, 5-HEIS, 2-ULFGG, 6-PUPIN, 10-NIVA

DEVIATION FROM THE  PLANED ACTIVITY

The planned activities were done in SARIB project

CONTRIBUTION of partner No. 5 HEIS to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

The following activities of partner No. 5 have been performed:

The overall objective of the WP6 was to promote the ideas of the SARIB project among beneficiary institutions, stakeholders and individuals in Sava River Basin countries (SBC), i.e. Slovenia, Croatia, Bosnia and Herzegovina, Serbia and Montenegro.

Brief description of the work performed and relevant deliverables

During  the whole life of the project, the achievements obtained within SARIB project have been presented at the local and regional seminars, workshops, meetings and through the paper publishing, as a contribution to deliverables. 
During the first project year implementation, according to deliverables: D.6.1. - Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD, and D.6.2 - Technical and scientific reports; Publications; Presentations, HEIS team performed the following dissemination activities, aiming to mobilize and introduce, more in details, relevant stakeholders and wider public to the contribution which project could provide for better Sava river basin management: 

· Presentation of the SARIB Project, its planed activities and expected results, at the Workshop "Ensuring the Quality and Quantity of Fresh Water in the Sava River Basin“, which was held on 18 - 20 October 2004, in Brcko District, Bosnia and Herzegovina for environmental and economy governmental institutions, non-governmental organizations, public Utilities etc. The workshop lasted for a 3  days and was organized by the Office of the Co-ordinator of Economic and Environmental Activities (OCEEA), the United Nations Institute for Training and Research (UNITAR) and the OSCE Mission in Bosnia and Herzegovina (see Annexes 5.10a and 5.10.b. of the First year report). 
· Elaboration of the paper titled " Sava River Basin: Sustainable Use, Management and Protection of Resources - SARIB " which was published in the professional  News Paper "Voda i mi" (" Water and us“) belonging to "Public Company for Watershed areas of Sava River Catchment" located in Sarajevo, BH in December 2004 (see Annex 5.11.of the First year report).

During the second project year, HEIS staff was presenting the achieved results within the Project implementation, as a contribution to the D.6.1 - Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD, and D.6.2 -Technical and scientific reports; Publications; Presentations.

· Presentation of the  SARIB objectives, activities, and results achieved up to that period (May 2006), at the Workshop “EU Water Framework Directive and relevant projects in Bosnia and Herzegovina and the region”, organized for B&H’s NGOs, by Centre for Environmentally Sustainable Development (CESD) - non-governmental environmental organizations (see Annexes 5.16. and 5.17. of the Second year report).

During the third project year, as a contribution to the D.6.1 - Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD, and D.6.2 - Technical and scientific reports; Publications; Presentations, the achievements obtained within SARIB project were disseminated as following:  

· Presentation of  SARIB Project achievements at the Round table “Petersberg Phase II/Athens Declaration Process, Principles for Multipurpose Management in the Sava River Basin” organized by the Sava Commission, held from 15-18th November 2006 in Zagreb, Croatia, for international and regional (Slovenian, Croatian, B&H’s and Serbian) water and environment authorities. The presentation was titled : "FP6 - SARIB - Sava River Basin, Achievements after two years". (see Annex 5.11. of the Third year report).
· The two presentations titled as “Sava River Basin: Sustainable Use, Management and Protection of Resources” and “Research in EU – FP6 & FP7
HEIS experiences at the conference “FP6 projects in Bosnia and Herzegovina”, organized by  Rectorat of Sarajevo University Bosnia and Herzegovina (February 2007),  aiming at promoting EC Framework Programs in B&H for  the Faculties as well as governmental authorities (see Annexes 5.12. and 5.13.  of the Third year report).
Achievement of   WP6 objectives - HEIS contribution  
HEIS team contributed to the WP6 objectives through dissemination of information on plans, activities and resulted of SARIB project. Dissemination was  performed during the whole project life for wider range of local and regional parties including: representatives of relevant stakeholders such as B&H’s  governmental organizations (water and environment ministries), environmental non-governmental organizations, public institutions (Public Water Management Companies, Water Utilities), Faculties (bio-theological, technical medicine), to Sava Commission members as well as to relevant Croatian, Slovenian and Serbian water and environment institutions and government administration. The activities performed  contributed to the promotion of a SARIB ideas, but also to cooperation in the region and awareness of the potential beneficiaries on  tools/instruments elaborated within the SARIB Project, ready to  be used.
CONTRIBUTION of partner No. 6 PUPIN to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

PUPIN activities related to WP6 has been:

The effort allocated to PUPIN for dissemination activities is 1 PM. Working on dissemination activities related to WP6, PUPIN has published three papers:

· “Decision Aid for Sustainable Industrial Siting” has been presented on an IEEE conference EUROCON’05 – “Computer as a Tool” in November 2005 in Belgrade. The paper discusses the problems of integrating GIS with DSS.

· “A Web-based Decision Support Tool for Groundwater Remediation Technologies Selection” has been published in International Journal of Hydroinformatics, Vol. 8, No.2, 2006. It represents the joint results of ICS UNIDO and PUPIN on WP4 related to DSS for technology selection.

· “GIS-based Decision Support Tool for Remediation Technology Selection” in the Proceedings of the 5th IASME / WSEAS International Conference on HEAT TRANSFER, THERMAL ENGINEERING and ENVIRONMENT (HTE'07), August, Vouliagmeni, Greece, describing the integration of DSS for remediation technology assessment and selection into ARC GIS environment.
Besides, PUPIN has presented its main results on WP4 related to the Web repository of remediation technologies and DSS for remediation technology assessment and selection at the 4th Meeting of the Permanent Expert Group for Sava River Basin Management held on 12th of June, 2007 in Banja Luka.
CONTRIBUTION of partner No. 7 FABL to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

The following activities of partner No. 7 have been performed:

FABL has completed the following WP6 activities related to the deliverables:

· D 6.1.: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organisations, CD and/or DVD and

· D 6.2.: Technical and scientific reports; Publications; Presentations.

According to deliverables D 6.1. and D 6.2 activities during the SARIB project years were focused on presentations to government and nongovernmental organisations as well as other relevant stakeholders in Bosnia and Herzegovina.

MAIN RESULTS

SARIB Project presentation among beneficiary institutions, stakeholders in Sava River Basin countries (SBC), in Bosnia and Herzegovina at the Workshop “Feasibility, revitalisation and innovation of tourism of Bardaca”, in Bardaca wetland, on 24th December 2005, with participation of 49 participants - from governmental and non-governmental institutions and organizations, local communities and other stakeholders in SRB.

SARIB Project presentation in Srbac municipality – 26th April 2007. Main participants - stakeholders: representatives of local communities,  non-governmental organizations, farmers, representatives of chemical industry (pesticides), and other stakeholders in Sava river basin (SRB) from Bosnia and Herzegovina.

The planned activities were done in the third year of the SARIB project.

CONTRIBUTION of partner No. 8 ICS UNIDO to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD.

D6.2: Technical and scientific reports; Publications; Presentations.

The following activities of partner No. 8 have been performed:

Within the WP 6 (Dissemination), ICS-UNIDO promoted the dissemination of the overall project activities and results through international workshops/meetings and through its own already established networks and focal points. The project has been presented and promoted in the following international events:

· 3rd Global Conference on Oceans, Coasts, and Islands, January 2006, Paris, France;

· ICS-UNIDO Expert Group Meeting on “Technologies for Exploitation of Renewable Feedstocks and Waste Valorisation”, May  2006, Trieste – Italy;

· EC FP5-INCO-MPC Project: Cat-Med Workshop on “Novel catalytic technologies for the treatment of wastewater from agro-food and industrial productions in MED countries”, May 2006, Trieste – Italy;

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

· Workshop on “POPs destruction technologies and decision-support tools”, 28-29 August 2006, Mahmudia, Romania;

· Workshop on “Protected area management in Mediterranean coastal areas: the importance of wildlife refugia and corridors within an urban and industrial landscape”, 11-13 September 2006, Tunis, Tunisia;
· Training-of-trainers course on “The application of sustainability indicators in coastal areas: a landscape ecology approach to environmental management”, 18-22 September 2006, Grosseto, Italy;
· Training Course on “Integrated Coastal Area Management”, 23-27 October 2006, Antofagasta, Chile;
· Workshop on “Water and Soil Remediation Technologies”, 11-12 December 2006, Guanajuato, Mexico;

· Training workshop on “GIS based decision-support tools for optimal site planning of industrial development in developing countries”, 11-15 December 2006, Trieste, Italy;

· Expert Group meeting on “Emerging technologies for water treatment and soil remediation and their assessment”, 19-20 March 2007, Trieste, Italy;

· Workshop on “Technologies for Environmental Clean-Up and DST for their Assessment and Selection”, 21-23 May 2007, Marrakech, Morocco;

· Workshop on “The utilization of GIS for streamlining organizational and support services within an industrial cluster environment”, 6-8 June 2007, Port Elisabeth, South Africa.

Moreover a link to SARIB web site has been activated in the ICS-UNIDO official web site:

(http://www.ics.trieste.it/services_projects.aspx)
CONTRIBUTION of partner No. 9 BOKU Wien to WP 6:

MAIN RESULTS OBTAINED

According to deliverables:
· D 6.1 - Web server, Mailing list, Usenet News, presentations to government and nongovernmental organizations, CD and/or DVD, and

· D 6.2 - Technical and scientific reports; Publications; Presentations 
partner No. 9 BOKU Wien obtained results as follow:
In order to provide information of the project SARIB to a wider public BOKU Wien prepared project sheets with the main information in German and English. These sheets were used as information material at different workshops, meetings and conferences. 

Moreover, BOKU Wien has created the SARIB web page in German and English on the BOKU and IFA-Tulln web page (http://www.boku.ac.at; http://www.ifa-tulln.ac.at). 

Furthermore results on the bioavailability study and ecotoxicological evaluation of samples from the river Sava have been presented within BOKU Wien at a workshop and used for preparation of a master thesis and scientific paper:

Presentation:

Wruss, K., Todorovic, D. and Loibner, A.P. Influence of DOM on the bioavailability of hydrophobic organic pollutants in sediments investigated by biotests. BOKU Workshop, Tulln, September 2005 (Oral presentation)

Master thesis:

Wruss, K. Bioavailability assessment of hydrophobic organic pollutants in sediments investigated by biotests. Master Thesis, Vienna University of Technology, Faculty of Technical Chemistry, 13thMarch 2007 

Paper in preparation:

Todorovic, D., Erlacher, E., Braun, R. and Loibner, A.P. Ecotoxicological evaluation of pore water and sediments from Sava River Basin using selected bioassays

DEVIATION FROM TECHNICAL ANNEX

All planed activities of partner No.9 BOKU Wien in WP6 were performed according to plan.

CONTRIBUTION of partner No. 10 NIVA to WP 6:

According to deliverables:

D6.2: Technical and scientific reports; Publications; Presentations.

NIVA has in the course of the project conducted the following work:

General dissemination.
· NIVA has maintained the SARIB web page project in English and Norwegian on the NIVA web page (http://www.niva.no/sarib) and have informed national regulatory agencies and the Norwegian Research Council about the SARIB project.
Technical and scientific reports; Publications; Presentations (D 6.2).

Results from work performed in the WPs 3A and 3B have been published in peer-reviewed journal and presented at scientific meetings and presented below: 

Reports and papers:


Klamer, H. J., Thomas, K. V. and Tollefsen, K. E. (2005). Extraction procedures applicable to small-scale bioassays.  ICES, Copenhagen, Denmark. 

Tollefsen, K. E., Bratsberg, E., Bøyum, O., Finne, E. F., Gregersen, I. K., Hegseth, M. N., Sandberg, C. and Hylland, K. (2006). Use of fish in vitro hepatocyte assays to detect multi-endpoint toxicity in Slovenian River sediments. Mar. Environ. Res. 62: S356-S359.

Grung, M., Lichtenthaler, R., Ahel, M., Tollefsen, K.E., Langford, K. and Thomas, K.V. (In press) Effects-directed analysis of organic toxicants in wastewater effluent from Zagreb, Croatia. Chemosphere.
Källqvist, T., Milačič, R., Smital, T., Thomas, K. V., Vranes, S. and Tollefsen, K. E. (Accepted). Chronic toxicity of the Sava river (SE Europe) sediments and river water to the algae Pseudokirchneriella subcapitata. Water Research.


Presentations and posters:

Tollefsen, K. E., Finne, E. F., Gregersen, I. K., Hegseth, M. N., Sandberg, C., and Hylland, K. Use of fish multi-endpoint in vitro bioassays in chemical screening and environmental monitoring. The 13.th  meeting in Pollution Responces In Marine Organisms (Primo)., Alessandria (Italy), June 2005. (Oral presentation).

Langford, K., Grung, M., Tollefsen, K.E. Determination of sex hormones in fish plasma. The annual meeting of the Norwegian Society of Pharmacology and Toxicology. Beitostølen, January 2006. (Poster presentation).

Grung, M., Licthenthaler, R., Tollefsen, K.E., Langford, K., Thomas, K.V. Toksisitetskarakterisering av organiske forurensninger i avløp fra Zagreb. The annual meeting of the Norwegian Society of Pharmacology and Toxicology. Beitostølen, January 2006. (Oral presentation)

Nilsen, A.J., Tollefsen, K.E. (2007) Determination of DNA damage in rainbow trout primary hepatocytes after exposure to organic chemicals and complex environmental samples by the Fast Micromethod. SETAC Europe meeting, Porto. (Poster highlight).
Källqvist, T., Gregersen, I.K., Harman,C., Thomas, K.V., Tollefsen, K.E.(2007) 

Assessment of sediment and river water toxicity by a suite of small-scale bioassays: a case-study of the Sava River (SE Europe). SETAC Europe meeting, Porto. (Poster). 

NIVA has, apart from publishing, presented data from the SARIB project as posters at an international scientific meeting:
Publications

Grung, M., Lichtenthaler, R., Ahel, M., Tollefsen, K.E., Langford, K. and Thomas, K.V. (2007) Effects-directed analysis of organic toxicants in wastewater effluent from Zagreb, Croatia. Chemosphere. 40: 108-120. (See annex 10)

Källqvist, T., Milačič, R., Smital, T., Thomas, K. V., Vranes, S. and Tollefsen, K. E. (Accepted with monor revisions). Chronic toxicity of the Sava river (SE Europe) sediments and river water to the algae Pseudokirchneriella subcapitata. Water Research. (See annex 10)

Presentations

Nilsen, A.J., Tollefsen, K.E. (2007) Determination of DNA damage in rainbow trout primary hepatocytes after exposure to organic chemicals and complex environmental samples by the Fast Micromethod. SETAC Europe meeting, Porto. (Poster highlight).
Källqvist, T., Gregersen, I.K., Harman,C., Thomas, K.V., Tollefsen, K.E.(2007) 

Assessment of sediment and river water toxicity by a suite of small-scale bioassays: a case-study of the Sava River (SE Europe). SETAC Europe meeting, Porto. (Poster).
CONTRIBUTION of partner No. 11 IMOS Geateh to WP 6:

According to deliverables:

D6.1: Web server, Mailing list, Usenet News, presentations to government and nongovernmental 

           organizations, CD and/or DVD.

· IMOS GEATEH partner No. 11 performed the following activities:

· Application of the lessons learned from Sarib to the planned HPP Brežice reservoir in regard to sedimentation;

· Facilitation of transboudary impacts of HPP to the Croatian Authorities.

Summarizing the work on SARIB,  IMOS GEATEH as SME took opportunity by involving in the project. Contribution of the partner has been evaluated from the point of view of back-upping the scientific team with practical end users aspects. The contribution of the partner had to do with water pollution issues and hydropower planning at the Sava River. Summarizing topics in which  IMOS GEATEH has been involved are the following:

· Inputs prepared for the needs of the  Sava Power Utility;

· Adjustment of the tools and methods applied for riparian countries involved in regard to their differences;

· Contribution to the integrated database regarding: organisation, structure, quality and significance of data;

· Measures for sustainable resource use, from the point of view observed data;

· Cost-benefit analysis of measured parameters.

Consequently, IGT has been able to demonstrate understanding and insight in a detail of practical problems, which basically reflected scientific research. IGT has been working in a team which provided inputs in checking approaches and advice, as well methods and results from the point of view of the resource considered and end-user application. 
� EMBED Equation.3 ���
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