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Assessment of Aspects of Sustainable Development in Riga using European Common Indicators

Kristīne Āboliņa

University of Latvia, Faculty of Geography and Earth Sciences, Alberta 10, LV-1010, Riga, Latvia; e-mail: aab.kristine@hotmail.com

Several cities in Latvia, amongst them Riga, have adopted sustainable development as one principle of urban development. To assess progress towards the sustainability of urban development, Riga has chosen to use European Common Indicators (ECI), which are presently the only indicators used by Riga for this purpose.

The purpose of this study was to use ECI to assess the sustainability of some aspects of development in Riga and to gauge the impact of the proposed Riga Development Plan 2006-2018 (RDP) on future development trends. 

An assessment of development in Riga using ECI indicates that since 2000 greenhouse gases emissions have only slightly increased, whereas emissions per capita have risen substantially mainly due to an increase in the transportation sector. At the same time analysis shows that the municipal administration needs to improve the quality of the services it provides to residents, as well as accessibility to green space, open space, open-air sports facilities and public schools. Riga needs to take steps to reduce air pollution related to particulates. Riga has done relatively little to foster sustainability through the improved management of the municipal administration and enterprises and with respect to municipal procurement. To date, noise pollution and sustainable use of land has been inadequately addressed, since data to assess existing conditions are not available.

Important conclusions regarding urban management and planning in Riga can be drawn from an assessment of urban development based on ECI. An analysis of the proposed RDP against ECI themes reveals that significant rethinking of the proposed RDP, particularly with respect to transportation issues and land use planning, is required in order not to promote non-sustainable development trends.

Optimization of the cementation process of radioactive wastes

Gunta Abramenkova, A.Abramenkovs*, J.Bērziņš  and O.Vēveris*

University of Latvia, Institute of Solid State Physics, Latvia, rapa@bapa.lv, * State hazardous waste management agency, Latvia

The cementation of radioactive wastes i9n concrete containers is an essential part of radioactive wastes management system of Latvia. Existing radioactive wastes treatment system includes technology of cementation of solid radioactive wastes using tritiated water as a component of cement mortar. This technology significantly increases effectiveness of radioactive wastes management system and facilitates the protection of environment from pollution with radionuclides.   However, the formation of hydratation heat during solidification of cement- water composition and fixing of radionuclides in the cement matrix are the largest problems for increasing of environmental safety in radioactive wastes management system. 


The possibilities to improve radioactive wastes cementation technology using industrially available additives   were studied. It was found, that addition of PENETRON composition can significantly reduce the leaching of 137Cs from solidified cement matrix.  Experimental data show, that addition up to 30 weight % to the composition water- cement significantly reduces the formation of the hydratation heat and slightly influences on the radionuclides migration from solidified cement matrix. The different additives compositions were studied for improving of the mechanical stability of cemented radioactive wastes.  It was found, that the different additives to the cement mortar can increase the mechanical stability more than 80- 100 % in comparison with the water-cement matrix. The different possibilities to increase the environmental safety of disposed radioactive wastes are discussed. 

Forest Fire Monitoring from Satellites

Edgars Andersons

University of Latvia, edgarz@lja.bkc.lv

The paper presents analysis of the recent situation concerning forest fire monitoring in “classical way “and possible solution to create and realize space- based forest fire monitoring. Latvia’s territory is covered by forests about 2.85 million hectare that is about 45% of the total  state territory. After Latvia’s staying as independent state forestry played a vital role in development. 

One of the important aspects of the sustainable forestry management is effective prevention and protection from forest fires. In accordance with statistics every year we have a lot of forest fire cases with considerably losses of the forest stocks. Forest fire monitoring is performing by State forest agency with using a 186 observation towers. This observation system have a lot of deficiencies such as, out of time fire fixation, delayed detection of the fire spreading direction, etc.

The forest resources nowadays are heavily exploited and we can’t allow additional losses as a result of forest fires.

For more effective forest fire monitoring we can use satellites that in our case means that almost every 30 min. we can get information from satellites concerning forest fires. For information acquisition could be enough to use a simple HRPT signal receivers, which will be connected and worked as a whole system. In this case we will get a time enough to determine right situation s concerning forest fire case and admit right decision to fire fighting. 

SIGNIFICANCE OF FOREST EDGES TO ECOAESTHETICAL QUALITY OF SCENERY

Dalia Avižienė

Institute of Botany, Žaliųjų Ežerų Str. 49, LT-08406 Vilnius, Lithuania, dalia.a@mail.tele2.lt

The evaluated were 65 sceneries in 2001–2003: Pavilniai Regional Park (24 sceneries), Verkiai Regional Park (6), Neris Regional Park (12) and Trakai Historical National Park (23) in Lithuania. In most (96 %) sceneries large or medium forested areas was evaluated. Semi natural mixed deciduous forests, pine and spruce wood as well as pinewood dominated. More attention was paid to evaluation, investigation and improvement of the spatial structure of forest edges, as far as it is the most visible in scenery. Significance of seasonal colours of blooms, fruit and foliage of vegetation at the edges of forests is being accentuated.

The sceneries and spatial structure of forest were evaluated referring to the Methodology for aesthetical and recreational landscape evaluation. To determine the ecoaesthetical quality of forest structure, the abundance and colour of wooded valleys, slopes and hills as well as different forest type, brightness of tree trunks at forest edges and belts of trees on the coasts, variety of forest skyline were evaluated. 

Aesthetical features of forest edges in the investigated sceneries were more evident because of good transparency of forest, accessibility to water bodies, visibility of native grassy vegetation and shrubs with brightly fruit, brightness of tree crowns.

Ecoaesthetical features of forest edges in the investigated sceneries were less evident through domestic litter and abundance of invasive (Impatiens parviflora, Sambucus racemosa) plant species.

Agricultural land use planning and resource allocation with GIS

Alar Astover, Hugo Roostalu, Mati Mõtte

Estonian Agricultural University, Institute of Agricultural and Environmental Sciences, Department of Soil Science and Agrochemistry, Tartu, Kreutzwaldi 64, Estonia, astover@eau.ee

Natural resources are extremely variable on the spatial scale. For handling spatial information geographical information systems (GIS) are widely used. In order to expand application of GIS in agriculture, different models should be integrated in a GIS system. In decision making in the areas of land use planning and utilisation of resources, a large-scale soil map and supplementary databases form an important component of decision support system. In the present study the possibilities of optimisation of the use of agricultural land and fertilisation are assessed. A GIS was developed covering the fields of the arable land of Tartu county in Estonia. In the development of GIS, the software systems MapInfo Professional and MicroStation Geographics were used. For analysing the soils of the fields of agricultural land, a digital soil map (scale 1:10000) and a supplementary database were used. Integration of agroeconomic models and GIS allowed us evaluate sustainability of agricultural land use at the level of a single field, an enterprise or a region. Analysis of the large-scale database, covering the whole agricultural production, allowed us to develop agroecological and economic models of the productivity and yield quality of particular field crops as well as of the production; also it allowed, on the basis of these models, to assess the degree of the impact and probability of natural and economic risk factors in the case of different methods of land use and agricultural strategies.

morphological and chemical diversity of Hypericum perforatum L. and h. maculatum crantz in lithuania

Edita Bagdonaitė

Institute of Botany, Laboratory of Economic Botany, Žaliųjų ežerų g. 49, Vilnius, Lithuania; edita.b@botanika.lt

In many European countries complex investigations of Hypericum L. are performed. Hypericum perforatum L. and H. maculatum Crantz are common species in Lithuania. The pharmaceutical and therapeutic quality of the Hypericum extracts is highly dependent on the quality of the original herbal material.

The aim of the investigations was to examine indigenous populations and field accessions of these species in respect to morphological characters and chemical composition.

The research shows that plants of wild H. perforatum and H. maculatum populations are characterised by high level of heterogeneity. Statistically significant differences among morphologic characteristics, productivity, and amount of secondary metabolites in plants of the same species growing in different populations were determined. The content of flavonoids and hypericin varied highly in species, different accessions, and parts of the plant. H. perforatum accumulates higher amounts of rutin and quercitrine than H. maculatum. The amounts of hypericin, hyperoside+isoquercitrine, and quercetin in flowers do not statistically significantly differ between both species. For the first time in Lithuania, the selection and introduction of Hypericum plants were performed. Stability of phenotypic features of H. perforatum and H. maculatum was evaluated in field collection basing on biological properties and amount of secondary metabolites. The t-test comparison shoved the difference of characters from wild and field. The genefund of H. perforatum and H. maculatum plants, characterised by high breeding value, is preserved in the collection of medicinal and aromatic plants of Institute of Botany and seed gene bank of the Lithuanian Institute of Agriculture (Dotnuva).

Social aspects of sustainability

Rasa Bartkute

Vilnius University, Faculty of Humanities in Kaunas, Lithuania; rasabartkute@yahoo.com

The aim of this paper is to present social aspects of sustainability. The common meaning of sustainability is some kind of balance in modern society. Talking about ecology, forests and wood supply, nuclear energy, biodiversity sometimes we forget social aspects, cultural value, cultural believes concerning sustainable development. The main question today is – how we can seek sustainability in no sustainable society? How much cost trying to solve social problems for society?  How to deep the understanding of sustainability? 

In this article we are trying to show economics costs of alcohol use for Lithuanian society and to analyse some cases about alcohol use impact to sustainability. 

Methodology – case analysis, document analysis.

Utilization of pine bark as waste wood for soil improvement

Vladimirs Biziks, B.Andersons, Z.Cakste, G.Zakis, B.Neiberte

Latvian State Institute of Wood Chemistry, 27 Dzerbenes St., Riga, Latvia; orkaans79@inbox.lv

A great amount of waste including bark, which makes up 10% from the tree mass, is formed in woodworking processes. In the recent decade, the export of wood (sawn timber, chips) has increased. As a result, great amounts of wood bark are piled up, to be more than 1 million t according to experts’ calculations, and these volumes tend to grow. 


If the wood composition in all tree species is similar, then the chemical composition of bark is different for each tree species. Bark, in comparison with wood, has a high content of extractives, especially water-soluble ones, and lignin. As a result of a prolonged storage, the moisture content of bark increases, its chemical value is lost, and the environment is polluted with water-soluble degradation products. Bark can be used for mulching to inhibit weeds and to improve the soil thermal and moisture conditions. However, from all aspects, the most high-value product can be obtained, realizing bioconversion of bark. stable humus is formed from bark, similarly to the case of other materials with a high lignin content, which assists in renewing and maintaining the soil structure, improving its fertility.

Experiments were carried out in laboratory and outdoor conditions, testing different compost variants, namely, bark without additives (control), bark and bark-peat with nutrients (nitrogen, phosphorus, calcium (NPCa), and also both these combinations with the addition of a biocomposting agent or whey (a nitrogen and sugar source readily accessible for microorganisms). Moisture was kept at 50-60% both in laboratory and outdoor conditions. Outdoors, the stacks were protected against leaching with precipitation and drying, covering them with a film. A constant ambient temperature of 20-25oC was maintained in the laboratory. The compost temperature (for outdoor samples – in the vegetation period) was measured at regular intervals, samples were taken, their moisture and extract pH were determined, and the chemical composition was analysed. The compost readiness for seedling growing was checked at regular intervals, taking for comparison purposes the peat substrates available on sale. 

The obtained results testify that bark composts, after a 2-month bioconversion in outdoor conditions, contain toxic substances, which adversely affect the seedlings and inhibit their growth (probably, low-molecular phenolic compounds). At least 7 months are necessary for bark composting in outdoor conditions at mean temperatures about +10oC. When composting at a stable ambient temperature about 20oC (indoors), the compost for plants does not contain harmful compounds after 5 months. In outdoor conditions, the active composting processes for the investigated compositions cease approximately within a year. 

If nutrients (NPCa) are not added to bark, the microbiological degradation activity is very low. The addition of peat to bark in the ratio 1:1 promotes the biological processes, ensuring a more even distribution of moisture in the compost. The biocomposting agent promotes the biodegradation of bark and maintains the optimum moisture of the substrate and a stable moderately high temperature (30-35oC on the average), ensuring an even activity of microorganisms. In the composting process, the amount of humic acids grows, the content of cellulose decreases, while the lignin content relatively increases. The highest increase in the content of humic substances is observed for substrates with a biocomposting agent, which testifies its positive role in the intensification of bioconversion. 
An Overview of Legal Aspects on Coastal Zone Management in Sweden and Germany

Irina Blinkovskaja

TuTech Innovation GmbH, Borgfeldestr. 16, v.1.5.a, Hamburg, Germany – Sweden; b00_bla@b.kth.se

The poster, prepared as part of the Interreg IIIB "Coastman Project", will present an analysis of some international and EU agreements and undertakings within coastal areas around the Baltic Sea.

A special emphasis will be given to Swedish and German Maritime law and other national legislation concerning coasts, harbours and sea areas, as well as environmental goals regarding sustainable development in the coastal zone in both countries.

The poster will also contain a picture of the decision making process in Sweden, using Stockholm Harbour as an example, showing the juridical steps that need to be undertaken to obtain a permit for activity in Stockholm´s harbour  The poster will contain a description of the different authorities and other operators involved in the decision making process.

Sustainable Land Management: In situ soil remediation using natural zeolite

Evelina Brannvall and Pranas Baltrėnas

Environmental Protection Dept., VGTU, Sauletekio al. 11, Vilnius-40, Lithuania; brannvall@one.lt

There are a lot of different soil remediation methods currently used for solving the huge problem of polluted soil near the various highways. Many of heavy metals removing methods can be marginally cost-effective or difficult to implement. It is difficult to remove and replace the contaminated soil from the roadsides with clean soil. Therefore the need exists for a treatment strategy that is simple, effective, environmental friendly and low cost. The aim of soil remediation is to stop migration of pollutants in deeper soil horizons and groundwater as well. So metal immobilization in soil is one of the in situ methods to solve this problem. In situ immobilization of metals using inexpensive amendments such as minerals as zeolites is a promising alternative to current remediation methods. 

The natural zeolite – clinoptilolite employed was from the deposit near the village of Sokyrnytsia in the Ukrainian Transcarpathian region. Sandy soil was collected near the main highway, which connects the biggest towns Vilnius and Kaunas in Lithuania. Soil was contaminated by Cu2+, Pb2+ and Zn2+ nitrates at 3 contamination levels, 50 mg/kg, 100 mg/kg and 500 mg/kg of each metal. Afterwards contaminated soil samples were mixed with 5%, 10% and 20 % of zeolite. After 1 month sandy soil samples of 0.5 g from each plastic container were analysed by ICP-OES at the scientific laboratory of Lulea technical university, Sweden. 

Zeolite immobilised metals in such order: Pb2+>Zn2+>Cu2+; calculating efficiency of metal reduction and costs of additive, the amount of zeolite in soil could be 10 % of the soil volume.

CORPORATE RESPONCE TO THE EMISSION TRADING IN LITHUANIA

Rūta Bubnienė

Vilnius University, Kaunas Faculty of Humanities, Department of Business Economics and Management, Muitinės 8, Kaunas, ruta@aapc.lt

Key words: corporate response, emission trading, carbon strategy

The article underlines  the concept of emission trading, assess the preconditions for emission trading in Lithuania. The article highlights factors that influence climate change strategies at company level and recommends to elaborate on the potential of companies to take an active role in emerging carbon market. The emission trading scheme is a new market based economic instrument in environment ath aims at pollution reduction at minimum possible cost. There is potential for the companies in Lithuania that are covered by the European Union Emission Trading Scheme to take an active part in the carbon market. Moreover, the scheme implies emerging of new market agents and new jobs. The article is based on the results of the international project ‘Capacity Building in Implementation of Emission Trading in Baltic States’ and outcomes of the empirical research targeted at companies that will participate in emission trading in Latvia and Lithuania. 

Results of Feasibility study of wood-fired boiler implementation for heat and hot water supply of Slavutich City

Konstantin Drozd

Scientific Engineering Centre Biomass, Kiev, Ukraine, drozd@biomass.kiev.ua

Feasibility Study of wood-fired boiler implementation for heat and hot water Supply of Slavutich City was carried out by SEC Biomass (Kiev, Ukraine) and Sumitomo Corporation (Japan).

The Project implementation is aiming to the environmental protection through the CO2 emissions reduction and prevention forest fires in the region. Slavutich City is situated 50 km to the East from Chernobyl Nuclear Power Plant. It should be admitted that forests of the Slavutich Region are needed to be more protected. The lack of financing in the local regions led to the situation when the pine forests are thinned partially. So the summer forest fires are rather widespread in this region. The creating of new jobs is also very strong point of the project, because of unemployment has been increasing after Chernobyl NPP was stopped. The other strong point of the project is the increasing of independency of heat supply in Slavutich City. At the moment Slavutich City is supplied by heat from the only one gas boiler-house. Also the implementation of new boiler-house will leave money in the region and will not pass them to the gas distribution companies and countries. 

Ukrainian industrial enterprises have some experience of biomass boiler operation, but there are no any biomass boilers in the District Heating system. So this project will be the pilot one in this sector and in the case of successful operation will open this market to other interested investors in addition to Sumitomo Corporation. The Capacity of boiler-house is expected to be 4-5 MW. It is planed that part of the existing load of gas-fired boilers will be substituted by new wood-fired boiler, so it would be possible to reduce CO2 emissions by 7,000-9,000 t per year (depending of installed capacity). These emissions reduction units (ERU) are going to be purchased by the Japan Government through the flexible mechanisms of Kyoto Protocol. In feasibility study the potential of biomass supply in the radius of 50 km was investigated. The average price of wood is 7-8 €/m3 and the quantities of available biomass to be supplied for new boiler-house operation are about 40,000 m3/a. Also different types of technologies that are going to be applied were investigated. The base scenario considers the installation of hydraulic grate wood-fired boiler produced by Polytechnik (Austria). The total investments are expected to be 500,000-600,000 €. In conditions of existing heat supply tariff the project is close to unprofitable area, but in the case of heat supply tariff increasing after announced natural gas price increasing in Ukraine, the project becomes rather profitable.

Physiological activity of sapropel decomposition products

Ina Alsiņa, Laila Dubova
Latvia University of Agriculture, Strazdu1, Jelgava, Latvia; lailad@cs.llu.lv

Experiments were carried out to investigate the activity of sapropel decomposition products. Sapropel was taken from two lakes in Latvia: lake Lobe (Ogre district) and lake Zebrus (Dobele district). Decomposition was done microbiologically in 750 mL flasks in a termostat at 40ºC during 5 months. Half of the flasks were kept at aerobic conditions, the other half anaerobic. Plant bio-tests and pot experiments were conducted at the Department of Plant Biology and Protection, Latvia University of Agriculture. The effect of decomposed sapropel on the germination of radish (Raphanus sativus var sativus) and cress salads (Lepidium sativum) seeds was tested. A rooting test of phaseolus cuttings was used for estimation of the effect of sapropel decomposition products. The decomposed sapropel was used at concentrations 100, 10 and 1 g L-1. Three different controls were used; sapropel without microorganisms, a solution of microorganisms, and water respectively.

The germination of seeds, the lenght of primary root and shoot depends on the culture. Stimulating effect was observed on radish seeds, in contrast to the inhibition of growth of cress salads at early stages of decomposition. The inhibition decreases with the time of decomposition, after four months a growth stimulating effect was observed. 

For the phaseolus cuttings any addition of sapropel or its decomposition products at concentrations of 1 and 10 g L-1 stimulated root formation in comparison with the water control. 

Environment friendly preparation method of Co-Cu-kaolin catalyst used for 2,3-dihydrofuran synthesis

Kristine Edolfaa, Vladislavs Stonkusa, Ludmila Leitea, Luba Ilievab, Andris Zicmanisc

aLatvian Institute of Organic Synthesis, 21 Aizkraukles Str., Riga Latvia; edolfa@inbox.lv, bInstitute of Catalysis, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria, cUniversity of Latvia, Faculty of Chemistry, 48 Kr.Valdemara str., Riga, Latvia
 2,3-Dihydrofuran and its derivatives have been widely used as fine chemicals as well as for the synthesis of other heterocycles and medicines. We showed that 1,4-butanediol can be converted into 2,3-dihydrofuran with high selectivity on cobalt catalysts promoted by copper.  

Co-Cu catalysts are utilized in different catalytic processes. The methods usually used for Co-Cu catalyst preparation includes some technological steps (precipitation, filtration, repeated washing with water, calcination). They are not friendly for the environment because of a big quantity of liquid waste product and/or nitrogen oxide formation.

In the present work, the effect of mechanochemical preparation method of  Co-Cu-kaolin catalyst  on the reducibility and catalytic properties in the conversion of 1,4-butanediol to 2,3-dihydrofuran has been studied. It was shown that the promotion with copper leads to the catalyst reduction at significantly lower temperatures in comparison to that of the non-promoted catalysts. The maximum decrease in the reductiontemperature due to the addition of copper attained 130-150oC. The copper-promoted cobalt catalysts are more selective to 2,3-dihydrofuran than their non-promoted analogues. The highest yield of 74% and specific activity of 6.2 g(gcat-1(h-1 was shown in the present study over Co-Cu catalyst prepared by mechanochemical treatment of Co3O4, Cu2O and kaolin mixture. It is considered that mechanochemistry may be a perspective methods of active Co-Cu-kaolin catalyst preparation for 2,3-dihydrofuran synthesis. 

Soil pollution and desertification in Lithuanian military grounds

Kristina Greiciute, Saulius Vasarevicius

Dept of Environmental Protection, Vilnius Gediminas Technical University, Saulėtekio al. 11, Vilnius-40, Lithuania, krist@ap.vtu.lt

Military activities make a very severe impact to the environment, physical and chemical as well. Disforesting, destruction of soil structure, disturbance of flora and fauna can be assigned to the physical negative impacts. Pollution by chemical materials, which is related with problems, rising from military waste management can be set to the chemical impact. Soil is the component of environment, mostly suffering from military activities. It is destroyed, compressed, polluted by VOC's and heavy metals, nevertheless, the artificial relief is created. Very often erosion begins because of destroyed topsoil in the military grounds. It is already established that vegetative land cover is degraded four times more than average in Lithuanian forests. Because of negative military impacts and deforestation, in the new formed plain terrains various not-common plants started to grow. 

There are different types of territories in Lithuanian military grounds, depending on their purpose of exploitation. Obviously the main territories in every military ground are shooting ranges, tactical fields. They were used most intensively during the time when Soviet Army ruled all of the Lithuanian military grounds and because of that pollution level in these territories is very high. The aim of this paper is to present the data obtained in Lithuanian military grounds concerning soil pollution with heavy metals and desertification. 
Biologically remediated soil as a growth media for vegetation

Kauer, K1., Noormets, M1., Köster, T1., Kriipsalu, M2.

1Institute of Agricultural and Environmental Sciences, 2 Institute of Forestry and Rural Engineering, Estonian Agricultural University, Tartu, Estonia

In Estonia, as well as in most industrialised countries, polluted soils in anthropogenic ecosystems present by far the most massive and expensive environmental problem to handle. Very often, the soil is contaminated by oils and heavy metals. Soils can be remediated by physical, chemical and biological methods. Nowadays biological remediation is becoming more important. 

The purpose of bioremediation is to decrease the concentration of organic pollutants in soil (e.g. oil) or water by various microbial processes. The great work will be done by bacteria which decompose the oil by enzymes. The biological activity can be appraised by determination of pollutant amount, bacteria mass, environmental temperature and chemical oxygen demand. Soil can be mixed with bulking materials like sawdust or bark, enriched with nutrients and sometimes external source of microbes (manure or compost). One of the most favourable, cheap and versatile ex-situ treatment methods is composting.

When oil waste is biodegradable, then heavy metals are not. However, they can be transformed through sorption, methylation, and complexation, and change in valence state, which affect mobility and bioavailability of metals. During biodegradation of organic material, microorganisms may affect metal reactivity, mobility and toxicity. 

The goal of bioremediation is to mineralize the contaminants: to transform a hazardous chemical into harmless compounds such as carbon dioxide or some other gas or inorganic substance, water, and cell material of the degrading organisms. Compost is often recognised as biologically rich material for recultivation of waste grounds and industrial areas. The use of such compost, however, depends on legislative limits, and response of vegetation. Oil-content may have a negative effect on plant root system, since it affects the moisture transportation. Heavy metals may inhibit the growth, but in the other hand, the plants are also well known in uptake of heavy metals and other contaminants, known as phytoremediation. This may create a situation, where vegetation cover acts as additional treatment system for matured oil-composts. 

The objective of this study was to examine the effect of hydrocarbon residues in different substances (compost and soil mixtures) on soil microorganisms, and plants. The effect on germination and growth of radish (Raphanus sativus) plants is studied as well as the interaction of vegetation, soil organisms and biological degradation of contaminants. A special research will be done on dynamics of contaminant degradation with time. Also there is a plan to investigate the biological activity in soil (microbial biomass, earthworms). The container trial was established at the Estonian Agricultural University in year 2005. Four repetition with radish was planted in various soil-compost mixtures: 1) 50% compost and soil; 2) 25% compost and soil; 3) compost; 4) soil. 

The initial concentrations of the 1.5 year old mature remediated oil-compost were: 3400 mg/kgDS TPH; 0.47 mg kg-1 Cd; 7.8 mg kg-1 Co; 70 mg kg-1 Pb; 2.6 mg kg-1 Hg; and 55 mg kg-1 Ni.

Sustainable Development of Post-Soviet Society in Belarus: Challenges and Prospects

Yury Kazhura

Blekinge Institute of Technology in Karlskrona, Sweden – Belarus; koyurygen1@yahoo.com
The presentation will offer the analysis of the current situation in Belarus based on the concept of strategic sustainable development (SSD). The SSD framework is based on natural laws of science that apply to the entire biosphere. It assesses the success in strategies for sustainability through the lenses of the systems approach towards sustainability including four sustainability principles which have been scientifically peer reviewed and accepted as sound. 

The report will review the current situation in Belarus using both historical and regional context, as well as present the evaluation of the compliance of the country with each of the four sustainability principles mentioned above. In particular, the review will be provided for environmental, social and economic aspects of today’s developments in Belarus. Special focus will be made on the failure of the current leadership of Belarus to address societal problems and basic human needs in the country as a precondition for successful sustainable development. The findings from the research will also outline the main barriers, opportunities and possible solutions that could be suggested on the basis of the SSD. The report will also highlight specific context for sustainable development of Belarus, as compared to the general situation in the Baltic Sea Region to which the country belongs both in regional and geopolitical terms. 

Research methods for the presentation include both primary and secondary research. Secondary research includes an analysis of statistical data, existing policy documents and theories related to sustainable development. Primary research includes interviews, focus groups related to strategic sustainable development of selected countries in the Baltic Sea Region. 

Chloride and sodium concentrations IN snow COVER ON ROADSIDES OF highway PANEVEZYS – Siauliai in LITHUANIA

Agne Kazlauskienė, P. Baltrėnas

Vilnius Gediminas Technical University, Sauletekio al. 11-2306, Vilnius-40, Lithuania; agne.kazlauskiene@ap.vtu.lt

The roads of the Republic of Lithuania are maintained in winter conditions almost 5 month per year. It is corker by geographical position and climate. Snow sweeping, spreading of powdery and ice–dissolvent substances and their mixtures on carriageway are the main jobs to vouch for road safety. Chemical substances often used for pavement maintenance are salts (chlorides). Usage of chlorides is direct and indirect pollution of environment and has negative influence for ecosystems.

By the roadside of highway Panevezys – Siauliai analysis were made to define concentration of chloride and sodium in snow melt water. Methodology of deducing chloride and sodium in snowmelt water and prevailing meteorological conditions (when snow samples were taken) are presented in the paper. The analysis results show that maximal chloride and sodium stocks are accumulated near road edge and at a distance of 1 m from roads. The highest concentration of chloride (Cl–) was 9600–13200 mg/l, of sodium (Na+) was 1441–1983 mg/l. Amount of chloride in snow melt water in Lithuania is 3,64 mg/l, of sodium – 1,09 mg/l.

The indicator of hydrogen ions (pH) of the snowmelt water that was used for the determination of sodium chloride concentration fluctuated from 7,11 to 7,48 making a slightly alkaline medium. The background value pH=6,75 (close to the neutral one) was on the average exceeded by 0,7.

Chloride and sodium concentrations dependence on the main variables (traffic level, road category, road maintenance level, geographical and climate conditions) is shown in the transverse profile of chloride and sodium concentrations distribution.

Defining of chloride concentrations in the snow melt water is the first step observing their amount in the soil and water. Monitoring should be performed in the preserved areas having their own specifics, as the highway crosses them or borders on them.

DIFFERENT BIOLOGICALLY ACTIVATED SYSTEMS RESISTANCE TO INHIBITION

V.Račys, D.Kliaugaitė, D.Jankūnaitė, I. Urniežaitė

Kaunas University of Technology, Department of Environmental Engineering, Radvilėnų pl. 19, Kaunas, LT-50270, Lithuania; daina.kliaugaite@stud.ktu.lt
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Biologically activated sorbent (BAS) systems (especially with activated carbon) are believed to be more efficient than separate conventional activated sludge and sorbents systems in removing phenols and others persistant organic pollutants from wastewater. These days, applications of biological activated systems treatment for various kinds of industrial wastewater are attracting greater attention as one of the efficient technologies. But the process is not very good understood, and there is not much parameter, which could describe stability and reliability of system and which could compare different BAS systems.

The aim of this study was to investigate the resistance of different biologically activated systems to inhibition using respirometric measurements. To choose the most resistant to inhibition biologically activated system from five BAS: BAS-A, BAS-B, BAS-C, BAS-D and conventional activated sludge for comparing. Also to evaluate potential applicability of respirometric method for monitoring bioactivity in BAS systems. 

The pesticide 3,5-dichlorfenol  was chosen as inhibitor compound for experiment. The respiratory inhibition measurements were done with different biologically activated systems using different concentration of pesticide. The experiment was accomplished using respiratory inhibition method which described in Land 45-2001: activated sludge respiratory inhibition test. In parallel saprophyte bacterial counts were determined by spread plate technique and calculated as amount of saprophyte in one litter.

The results from both tests showed that the most resistance system to respiratory inhibition was BAS-A. Respirometric method is applicable for monitoring bioactivity in BAS systems. 

The use of GIS and web technologies in communal landscape planning

Torsten Lipp

University of Rostock, Feldstr. 41, 18057 Rostock, Germany; torsten.lipp@uni-rostock.de

In the poster the possibilities of the application of geoinformatical methods and the use of modern information and communication technologies to support the planning process in the communal landscape planning are described. Starting point is an analysis of methodical proceeding in landscape planning, what is shown in an ideal way. In the following, the essential basics of geoinformatic technology are presented, which most important criterion is the digital processing of spatial information. The power of geoinformatical work lies within the comprehensive analysis functions, the great variety of visualisation possibilities and the ability to store and handle big heterogeneous data records. Exemplary these possibilities where shown on the earlier sketched ideal planning process, always in relation to established methods in landscape planning.

The possibilities of using Information and communication services in landscape planning processes has to be seen in the participation of the public and especially in discussions about development goals in the planning area. In this research field there re ambitious initiations, belonging primary to visualisation but also to web based communication, although they are rare in practical landscape planning. 

This gets clear by investigate a study case, where the main restrains are discovered in insufficient data bases, additional expenditure and common disinterests in landscape planning. 

Nevertheless the resulting conclusion of the thesis, considering socio-political facts which could be seen in the development to an information society and new approaches following european regulations, the wise use of the described instruments is indispensable in future.

Influence of migration on age structure of the population of Latvia at the end of 20 and in the beginning of 21 centuries

Tatjana Loginova

University of Latvia, Tatjana.loginova@e-teliamtc.lv

The human resources are formed by the actual and potential work force. The migration of the inhabitants who are within the age group capable of work influence the development of the national economy. Therefore it is important to demonstrate the regularities seen in the development of the inhabitants during last decades, in particular within the migration processes in order to determine and forecast the size and characteristics of the group of inhabitants of the age capable of work in the 21st century. 

The migration processes are related to the changes in the economy and legislation. In the beginning of the 1990-ies among the emigrants there were many persons of the age capable of work, in particular from the age group from 25 to 40 years. Many of them were with the university degree and work experience. Certainly, the collapse of the planned economy of the USSR and bankruptcy of many enterprises was one of the reasons for the emigration of human resources. The persons of the age capable of work with their children and with the obtained knowledge settled down in other countries. 

The negative natural increase and the migration since year 1990 is the basis for the reduction of the number of children aged until 14 years, thus the process of ageing can be seen in the country when increasingly high number of pensioners corresponds to the number of employed persons. It creates pressure on the pension system and the accumulations in the economy decrease, the economic growth slows down and the exchange of generations slows down due to the decrease of birth rate. In the result of the above the proportion of old people among the employed persons increases after 2025 year (See Table).

RESIDENT POPULATION BY MAJOR AGE GROUP AT THE BEGINNING OF THE YEAR
	Year
	TOTAL
	Under working age
	Of working age
	Over working age
	Under working age %
	Of working age %
	Over working age %

	1970
	2351903
	544268
	1321079
	486556
	23.1
	56.2
	20.7

	1979
	2502816
	544374
	1460431
	498011
	21.8
	58.3
	19.9

	1981
	2514640
	549662
	1464585
	500393
	21.9
	58.2
	19.9

	1986
	2587716
	585341
	1477086
	525289
	22.6
	57.1
	20.3

	1989
	2666567
	606335
	1507496
	552736
	22.8
	56.5
	20.7

	1990
	2668140
	607269
	1506940
	553931
	22.7
	56.5
	20.8

	1991
	2658161
	605471
	1500164
	552526
	22.8
	56.4
	20.8

	1992
	2643000
	603318
	1475149
	564533
	22.8
	55.8
	21.4

	1993
	2585675
	552434
	1465931
	567310
	21.4
	56.7
	21.9

	1994
	2540904
	536331
	1435691
	568882
	21.1
	56.5
	22.4

	1995
	2500580
	521877
	1411472
	567231
	20.9
	56.4
	22.7

	1996
	2469531
	505896
	1413597
	550038
	20.5
	57.2
	22.3

	1997
	2444912
	488993
	1401808
	554111
	20.0
	57.3
	22.7

	1998
	2420789
	469672
	1391700
	559417
	19.4
	57.5
	23.1

	1999
	2399248
	448063
	1404664
	546521
	18.7
	58.5
	22.8

	2000
	2377383
	430288
	1397583
	549512
	18.1
	58.8
	23.1

	2001
	2364254
	409760
	1424985
	529509
	17.3
	60.3
	22.4

	2002
	2345768
	390478
	1425116
	530174
	16.6
	60.8
	22.6

	2003
	2331480
	372641
	1454536
	504303
	16.0
	62.4
	21.6

	2004
	2319203
	356505
	1457858
	504840
	15.4
	62.8
	21.8


Variation of essential oils chemical composition of Thymus serpyllum L.  subsp. serpyllum growing wild in Lithuania

Kristina Ložienė, Petras R. Venskutonis

Institute of Botany, Laboratory of Economic Botany, Žaliųjų Ežerų g. 49, Vilnius, Lithuania; kristina.l@botanika.ltk

Twenty-six individual plants of Thymus serpyllum subsp. serpyllum were collected from fourteen different habitats in Lithuania. The composition of their essential oils was analyzed by capillary gas chromatography (GC) and GC/MS. 

In total, 68 compounds were identified. The study showed infraspecific variation in chemical composition of essential oils. The most variations were found in the amount of (E)-(-ocimene (0.0–34.8(), 1,8-cineole (0.0–30.3%), (-cadinol (0.0–28.6(), caryophyllene oxide (0.0–27.2%), β-caryophyllene (0.0–27.2%), borneol (0.0–27.1%), cis-p-menth-2-en-1-ol (0.0–24.1%), germacrene B (0.0–25.4%), germacrene D (0.0–20.4%) and (Z)-(-ocimene (0.0–20.0%). The amounts of 1-octen-3-ol and cis-dihydrocarvone varied strong also (0.00–14.1% and 0.00–17.2%, respectively). However this study proved that T. serpyllum subsp. serpyllum plants from the Northern climatic area do not accumulate volatile phenolic compounds thymol and carvacrol in more remarkable amounts. The content of thymol in the oils of the analyzed plants did not exceed 2.3%. 

Five main groups of the investigated plants were observed using hierarchical cluster analysis based on the major essential oil constituents. Consequently five chemotypes of T. serpyllum have been defined, namely 1,8-cineole, germacrene B, (E)-(-ocimene, (-cadinol and cis-p-menth-2-en-1-ol (by 6, 3, 1, 1 and 1 analyzed individual plant sample, respectively). It was rather difficult to ascribe to any definite chemotype other 14 investigated T. serpyllum subsp. serpyllum plants. Some of these plants contained large amounts of (Z)-(-ocimene, 1-octen-3-ol, germacrene D, dihydrocarvone. However, hierarchical cluster analysis did not separate these samples into individual groups. 

Latest processes of the land use structure changes in Riga Planning Region

Gunta Lukstiņa

University of Latvia, Faculty of Geography and Earth Sciences, Riga, Latvia; gunta.lukstina@lu.lv

Land is a valuable resource for a development. Changes of land use structure indicate general tendencies and specific problems of regional development. Study area comprises the territory of Riga Planning Region. Latest land use structure changes and actual management problems are related with the land reform in Latvia since 1990. 

Data reflects the tendencies and growth of uncultivated agricultural land and its physical transformation to other forms of land cover particularly in the surrounding area of Riga City and in peripheries of three rural districts: Ogre, Tukums and Limbazi. Official data on legal transformation of agricultural and forest land for building and other purposes reflects different changes and tendencies as well. More radical land use changes are seen in the development areas close to Riga City limits. The land use changes in ecologically sensitive areas such as river valleys, costal zone as well as new residential building areas in Riga District causes different sustainable development problems. 

There is a need for new balanced, sustainable land use policy in the Riga Planning Region taking into account suburbanization processes in the surroundings of Riga City and rural economic development in the periferial areas.

In many cases land use is determinated by the local territorial plans. The common problem in the region is slow planning process and quality of the plans. Author analysed designated in these documents land use structure and policies concerning agricultural and forest areas. Findings of this research shows the gaps between real situation, occuring tendencies and foreseen land use perspectives in the context of sustainable development. Therefore actally the attention must be given to the further territorial / spatial planning process on local and regional level. 

In conclusion - due to processes connected with uncultivation of the agricultural land the region looses values of its cultural landscapes. The attractiveness – resource for regional development, is one of the main value for tourism development as well. The attention must be paid to the fact that from the 2002 there is missing oficial data about cultivation and use of agricultural land as well that there is no current research about land use structure changes. There is an urgent need for policy for sustainable land use and management.

Behaviour of Pinewood (Pinus Sylvestris) in Various Mixtures

Pille Meier1, T. Kaps1, U. Kallavus2

1Department of Polymer Materials, Tallinn University of Technology, Estonia-Finland; pmeier@cc.hut.fi ormeier@cc.ttu.ee, 2Centre for Materials Research, Tallinn University of Technology, Estonia

In this work the swelling of pinewood (Pinus Sylvestris) in aqueous solutions of organic substances was investigated. Pine was selected as typical representative of softwood and organic solvents (ethanol, isopropanol, acetone, dimethylformamide) used in this study were selected as representatives of different chemical classes. The aqueous solutions of organic solvents were prepared in different concentrations. 

Some samples were swelled in ternary mixtures of ethanol – acetone – water. Anomalous properties of binary and ternary liquid systems have cardinal influence to the swelling of wood. Swelling in ternary solutions was multiplied using the same samples and new solutions with the same concentrations. The tangential, radial and longitudinal swelling was measured and volumetric swelling of oven-dried samples was determined. 

Microscopy studies of swelled samples shows that after swelling in water the cells are densely packed and the compound middle lamellae (CML) has arranged in a form of continuous ribbon around the cells. The swelling of wood in ethanol-water mixtures has a dramatic effect on the wood structure through dissolving a main part of lignin from CML and released individual cells at sectioning. Acetone and acetone-water mixtures have a very mild effect on the cell wall structure and its bonding to the CML. The swelling in DMF opened up the location of the primary wall layer and S3 layer. There is no substantial difference in the influence on the cell structure between pure DMF and its mixture with water. Microscopy study of most swelled samples (aqueous solution of ethanol) after third swelling shows that the middle lamella and primary layer of cell wall have been separated and also splitting along the rays was observed.

Ambient air quality mapping for urban traffic flows management

Jolita Mockuvienė

Kaunas University of Technology, Department for Evironmental Engineering, Radvilėnų 19, 50254 Kaunas, Lithuania; jozaik@ktu.lt

The study addresses issues related to formation of seasonal air quality maps. The formation of the maps is based on air quality monitoring data, counts of traffic flows and estimations of meteorological conditions. The AIRVIRO v.2.20 software is applied to make predictive modeling for chosen weather and emission scenarios.

The validation of the model is performed using data series from six sampling sites. The results of measurements from five sampling sites are obtained using mobile laboratory; the sixth sampling site represents permanent monitoring station. The campaign is carried out to perform measurements relevant to modeling. The measurement sites were situated in a radius of 2.5 km to examine the spatial pollution variations within the neighbourhoods. 

Three scenarios are considered as case studies to examine the extent to which existing and predictive traffic flows can affect ambient CO2 and NOx concentrations. All scenarios are applied to the central part of Kaunas city, Lithuania.  Scenario I is the reference scenario, which assumes that the car fleet and intensity of traffic flows remains unchanged. Scenario II combines current car fleet composition with predictive intensity of traffic flows. This scenario examines ambient air quality induced by extended traffic flows. The predictive modelling is based on perspective data of traffic flows elaborated by municipal enterprise “Kauno planas”. Scenario III  comprises  predictive simulation with prognostic car fleet. 

The major objective of this study is to provide analytical results to the urban planners and decision makers in order to meet current needs of city development. Consequently, integration of data on traffic flows and air quality monitoring is considered as the most efficient instrument applied to transport system planning in the city.

Sustainable management of soil resources by matching with the best plant cover

Merrit Noormets, T.Köster, K.Kauer, R.Kõlli

Institute of Agricultural and Environmental Sciences, Estonian Agricultural University, Tartu, Estonia; merrit@eau.ee

Sustainable use of our soil resources is the key question for successful management practice in agriculture and forestry in Estonia. It means that soil as one of the important natural resource should be used in the best way in order to sustain it properties. The agrochemical properties like the content of total carbon and nitrogen are the indicators of soil quality that depends on the agricultural management as well as promoting the best plant cover in accordance with specific soil type.

In the current paper we will discuss about the usage of organic peat soils and coastal area soils. In the present study we examined different nitrogen and carbon forms, as well as several agrochemical parameters in the different peat and coastal soils. Five study areas are located in the county of Tartu (58° 22’ N, 26° 43’ E) in the southern part of Estonia. One of the study areas is located in the county of Harjumaa (59° 6' N, 25° 22' E) in the north-western part of Estonia. The investigated coastal grasslands are situated on the Kassari Peninsula in South Eastern Hiiumaa (58°47’ N, 22°46’ E). The soil of the experimental fields belongs to the soil subgroups of Fibri–Dystric Histosol according to the WRB soil classification (1, 2, 3, 4 study area), with a soil acidity pHKCl 2.7-4.6. The rest of the soils were Endorupti-Dystric Histosol (5) with pHKCl 2.5-2.7 and Eutri-Fluvic Histosol (6) with pHKCl 6.5-7.2. The ombotrophic bogs are known by nutrient poor environment. The capacity of these soils to ensure plants with nutrients depends on atmospheric inputs. The opencast peat fields are very poor in essential nutrients (N, P, and K) present in the accessible forms for plants where the additional inputs of balanced fertilization is important for plants growth. Moreover, in the opencast peat fields where the natural bog water system and the plant cover are destroyed the mineralization and surface deflation is very fast if to compare with peat formation.

The investigated soils on the island of Hiiumaa were determined as Hyposalic Fluvisols. The coastal soils are young soils with slightly differentiated soil profile having thin organic matter accumulation layers deeper in profile. The surface horizon is thin, slightly decomposed, and rich in fine roots that are matting materials together and create a felty (or fibrous) structure. The accumulation organic carbon in topsoil and formation of humus depends on several factors but the one important factor is the accumulation of litter on the ground floor.

In order to apply the ecologically sound land use in aforementioned soil types the knowledge about the properties of those soils as well as proper plant cover is important to sustain the  biodiversity of the landscape.

Integration of Cultural Heritage as resource for sustainable development in municipality: a Case of Durbe manor in Tukums

Agrita Ozola

Tukuma muzejs, Harmonijas iela 7, Tukums, Latvia; tukmuz@apollo.lv

Municipality is responsible for sustainable development of the territory and it means also that it is responsible for preservation and use of cultural heritage and transmission of it to future generations. The management of cultural environment in municipality concerns with monuments of national, regional or local significance and traditions, know-how, oral culture etc., what is used to call intangible heritage and people's creative activities. To make this system more effective it is suggested to integrate experiences of management of cultural actions with methods and practises, used in preservation of heritage.

According to M. Trimarche(1) the value of heritage tends to increase if the historical building or monument is accessible for people and also if it is used for cultural activities. He is stressing importance of integration of monuments and cultural activities, what derives much higher educational or cultural benefit, makes people to become familiar with history, traditions, signs and symbols in their locality and helps to identify themselves with the place they are living.  

A case study research describes the process of planning and renovation of Durbe manor (built in 1671, several time rebuilt and known as an example of classicism architecture). The project of renovation of Durbe manor is started in 1994 and consists of several parts. The first one was research using different methods: research of history of the manor, architectural research of the living house, archaeological excavation in the place of old outhouse, research of cultural environment of estates at the end of 19th century. The next part was devoted to planning: projecting of renovation using also the method of restoration of old details founded in the house, designing historical interiors of the manor of 19th century, planning educational and creative activities for education of local people and tourists. The third phase of the project includes construction works and restoration of the living house as well as old barn and designing of the exhibitions of historical as well as organisation of different activities in the manor.

The project was supported from the Council of Tukums District, which is a regional authority and State Inspection of Protection of Cultural Monuments. It is one of quite successful examples not only in means of quality of the renovation of the house and interiors but also a place, which becomes popular as an attraction of cultural tourism. 

2. Trimarchi M. Regulation, Integration and Sustainability in the Cultural sector.//International Journal of Heritage Studies. Vol.10, No.5, December 2004, pp.401-415

Landform map of North Vidzeme – for landscape evaluation

Dainis Ozols
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North Latvia and South Estonia have very special landform pattern, developed by surging Pleistocene glaciers. Territory of North Vidzeme Biosphere reserve (NVBR) includes wide range of positive and negative landforms. Each type of landform complexes contains its own specific biotopes and landscapes.

First step to evaluation of landscapes is creating of landform map of North Vidzeme. For examining topographical maps of scale 1:10 000 were used. Landforms of the last surge cycle of the last glaciation make up the greatest part of terrain, that has been mapped.

During the study following types of medium scale negative landforms of as minimum 2 generations were marked out:

· subglacial valleys (“senlejas”) – very good shaped deep valleys,

· valleylike depressions – clear forms with gentle slopes,

· shallow valleylike depressions – forms with less clear outline,

· transverse valleylike depressions – forms of bit smaller scale and otherwise orientated.

Drumlins, eskers, dome like hills, inland dunes – as positive landforms. Maps obtained demonstrate the pattern of landforms that formed during two glacial stages - gentle forms of initial stage (depressions, drumlins) and younger, more articulate and better preserved forms of final stage (subglacial valleys, eskers, dome like hills).

According to the esthetic approach most valuable landscapes are connected with impressive subglacial valleys, eskers and dunes. Rare and valuable biotopes are more connected with flat lowlands (wetlands) and landforms built of sand (pine forests). Mapping of landforms of NVBR serves as basement for understanding and evaluation of landscapes.

SCIAMACHY limb measurements as a new tool for stratospheric ozone studies

J. Pukite1,2 S. Kühl1 W. Wilms-Grabe1 C. Von Friedeburg1,3 T. Deutschmann1 S. Sanghavi1  J. Hollwedel1 S. Beirle1 C. Frankenberg1 M. F. Khokhar1 M. Grzegorski1 T. Marbach1 B. Kirchhof1 S. Kraus1 U. Platt1 T. Wagner1
1Institute of Environmental Physics, University of Heidelberg, Heidelberg, Germany; 2Institute of Atomic Physics and Spectroscopy, University of Latvia, Riga, Latvia; 3Now at the Wiley-VCH / Editorial Office Physics, Berlin, Germany; Janis.Pukite@iup.uni-heidelberg.de

Ozone, being a strong absorber in the UV spectral range and therefore shielding the Earth surface from baneful influence that could be caused by transmitted UV-B and UV-C radiation, is highly impacted by chemical processes in stratosphere. 

At latitudes close to polar region where low stratospheric temperatures can occur halogen activation can take place that causes significant ozone depletion.

The SCIAMACHY (Scanning Imaging Absorption Spectrometer for Atmospheric Chartography) on ENVISAT measures solar UV-vis-NIR radiation transmitted, backscattered and reflected by the atmosphere and the ground. SCIAMACHY scans the atmosphere alternatively in nadir and limb modes. From the limb scans, which are provided with approximately 3 km elevation steps, stratospheric concentration profiles of several trace gases such as ozone, nitrogen dioxide, bromine oxide and chlorine dioxide can be analysed. 

First, slant column densities (SCDs) for the trace gases are derived from the SCIAMACHY limb measurements by means of the Differential optical absorption (DOAS) method. In the second step the trace gas SCDs are converted into vertical concentration profiles by means of radiative transfer modelling. The inversion is constraint using the optimal estimation method. 

SCIAMACHY limb observations allow for the first time to derive information on the stratospheric profiles of BrO, and OClO (besides that of O3 and NO2) on a global scale.

Environmental indicators in sustainable development
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The aim of this paper is to present environmental indicators and their need in sustainable development. Environmental indicators attract scientists' attention in all world. Equally important to policymaking are indicators of the ecological processes and conditions that yield energy, building materials and ecological "services". 


Ecological communities are sensitive to stress, from both natural and man-made activities. As all know when people actions affect the environment, physical, chemical, and biological properties and processes may become impaired or unbalanced.  In such way there is an immediate and serious need for sensitive, reliable, rapid, and inexpensive ecological indicators. Such indicators would provide the most efficient tools for determining what to monitor and how to interpret what is found. The development of sensitive and accurate tools in sustainable development area would allow for the quantification of all system restoration and succession over time.

The ultimate aim of using ecological indicators is to integrate the monitoring and assessment of ecological and environmental indicators with management practices. 

The paper will provide a discussion of the applied scientific development and review of indicator approaches.

Composition of phytocoenose and uptake of nutrients depending on soil compaction

Endla Reintam, J.Kuht, K.Trükmann, J.Puust

Estonian Agricultural University, Department of Soil Science and Agrochemistry, Kreutzwaldi Str. 64, 51014, Tartu, Estonia; endla@eau.ee

The main objective was to investigate the effect of soil compaction on composition of phytocoenose, on barley and weeds shoots phytomass and their nutrient content and uptake in spring barley (Hordeum vulgare L.) field. Data were collected from Estonian Agricultural University research field with different levels of soil compaction (4 levels) on sandy loam soil in years 2001–2004. The soil was compacted by tractor MTZ–82 (with front loader, total weight 4.9 Mg) by multiple tyre-to-tyre passing 1, 3 and 6 times. The results of experiment showed that soil compaction increased the number of barley and weeds shoots but decreased their phytomass. In first years the most widespread weed species were common lambsquarters (Chenopodium album L.), field pennycress (Thlaspi arvense L.) and common fumitory (Fumaria officinalis L.). After four years direct soil compaction and no use of fertilizers increased the number of great plantain (Plantago major L.) and coltsfoot (Tussilago farfara L.) plants on dense soil and decreased number of common lambsquarters. From the coenose disappeared common fumitory and common scorpion grass (Myosotis arvensis L.). 

Total number of weed species decreased from 19 species on uncopacted soil in first year to 12 species on 6-times compacted soil in fourth year. All investigated weed species had a higher nutrient (N, P, K) content in their shoots than barley. The richest of nutrients were white goosefoot and common chickweed (Stellaria media (L.) Vill.). The total nitrogen uptake decreased with increasing of soil bulk density 70%, phosphorus 60% and potassium 65%. 

Impact of water-soluble substances of birch lignocellulose on the mechanical and sorption properties of granular activated carbon

Jānis Rizhikovs, M.Puke, J.Zandersons, N.Vedernikovs, A.Tardenaka, B.Spince

Latvian State Institute of Wood Chemistry, 27 Dzerbenes St., Riga, Latvia; tpd@edi.lv

All characteristic lignocellulose specimens made from birch veneer shorts during prehydrolysis and furfural production were studied as carbonisation starting materials. To elucidate the impact of water-soluble substances of lignocellulose on the potential of pores forming, two parallel samples of lignocellulose were prepared, from which one was leached with water. Cellolignin contained 24.5-27.7% water-soluble substances composed of 6.2-7.5% sulphuric acid, 13.5-16.5% levulinic acid 41-51% reducing substances (sugars) and 26-35% unidentified substances- ash, lignans (maximum in UV spectra at λ = 286.6 nm). It must be noted that the charcoal yield was high from the leached lignocellulose too – up to 42-43% on the oven dry lignocellulose mass basis. Testing of the carbonised granules made from washed lignocellulose demonstrated the same high mechanical strength as in the case of unleached lignocellulose-containing water soluble extractives acting as some kind of binders.

The carbonised granules were activated at 850-870oC with superheated steam (mass ratio 1:3, respectively) during 90 minutes in a fixed bed. The speed of steam in the prehydrolysis reactor had a definite impact upon the yield of furfural. However, the steam flow did not influence the sorption properties of the activated carbon. The sorption activity of the granulated activated carbon prepared from the lignocellulose specimen obtained at the maximum steam speed did not differ from the mean granulated activated carbon prepared at a lower speed of the steam in the prehydrolysis apparatus (respective sorption activities in mg/g demonstrated by different dyes: iodine - 1114 and 1054; methylene blue - 80 and 75; methylviolet - 32 and 32; Congo red - 19 and 17. 

The granulated activated carbon prepared from the leached lignocellulose demonstrated minimum sorption activity differences during the studies by using dyes and a sorptometer (sorptometer KELVIN1042) in comparison with untreated lignocellulose granulated carbon specimens: Lengmuir Surface Area - 1095 m2/g and 1205.77 m2/g; Total pore volume 522.5 mm3/g and 671.3 mm3/g. Micropore volume 250.18 mm3/g and 265.99 mm3/g, respectively. The difference of iodine adsorption was negligible: 1054 and 1047 mg J2/g, respectively. Unfortunately, the granular activated carbon prepared from the leached lignocellulose demonstrated low mechanical strength properties. Granular activated carbon had a high bulk density: 320-390 g/l. Activated carbon of the leached lignocellulose had low ash and sulphur contents: ash – 2.3-2.8% and 0.6-0.8%; sulphur – 0.2-0.3% and 0.01-0.04%, respectively. This advantage is a very serious positive characteristic but, in this case, it has practical sense if activated carbon is used in a powder form.

Naturalization of sown meadow communities in Lithuania

Jūratė Sendžikaitė
Institute of Botany, Žaliųjų Ežerų 49, Vilnius, Lithuania; jursend@botanika.lt

Geographical situation, great amount of precipitation in growth season, favourable wintering conditions, dense hydrographic net and human activity have predetermined the prevalence of meadows on Lithuanian landscape. Under temperate climate conditions meadows are unstable ecosystems ascribed to intermediate stages of plant communities succession. In order to solve the problems of landscape formation and protection of vegetation, it is necessary to consider preservation of the optimal areas of natural or semi-natural vegetation (including meadows). The long-term scientific research data on sown meadow communities in Lithuania were analyzed, trends on the increase of meadow communities’ diversity and the decline of economic profit under insufficient management conditions were revealed. A positive correlation between the diversity of plant species and the age of sown meadows (r=0.84) indicates, that species diversity in communities increases with the age of grassland. The number of vascular plant species in sown meadow communities approximates to that of natural meadow communities during 30–35 years. However, the species included into the Red Data Book of Lithuania are rarely found there. The cessation of pasturage and mowing in meadows enables gradual overgrowth with shrubs and trees that is the case in Lithuania. This process became evident after the change of land use and decreased agricultural activities in recent decade. On the other hand, the withdrawal of cutting and grazing from grassland results in a process of natural vegetation succession with colonization by trees leading to forest, which is now the natural climax vegetation.

Modeling the behavior of heavy metals releasing from sewage sludge to soils

Péter Sipos
Institute for Geochemical Research, Hungarian Academy of Sciences, Hungary; sipos@geochem.hu

Sewage sludge is widely used for soil-amelioration primarily due to its high nutrient content. In case of its long-term application the mobilization of toxic metals results in potential environmental hazard. Our purpose was to study the adsorption and re-mobilization of heavy metals released from sewage sludge in soils.

Our results show that both adsorption and desorption is a selective process, and the affinity of metals to soils can be interpret as an inverse mobility sequence as follows: Cu > Pb > Zn > Ni. The presence of copper and lead has an impeding effect on nickel and zinc adsorption. There is a rapid decreasing of metal adsorption beginning at different pH for each metal from pH 5,5 to 7. The adsorption characteristics of metals vary similarly independent of soil composition suggesting that the same soil properties control their adsorption. The ion exchange, specific adsorption and precipitation are the most important immobilizing processes in the case of soils characterized by high clay mineral, organic matter and carbonate content, respectively. Sorption sites characterized by strong binding are mostly occupied by high affinity metals.

Soils with significant organic matter, clay mineral, and carbonate content may be suitable media for the immobilization of metals. The immobilizing effect of soils decreases with the increasing number of metals, and a very small pH change can result in loss of the part of this capacity. The soil acts as a selective buffer for the change of natural conditions, but this buffering capacity is finite. Its study may form the base of sustainable land management.

Virioplankton morphology peculiarities and spatial distribution in the Northern part of the Curonian Lagoon

Kristina Slavuckyte

Laboratory of Hydrobotany, Institute of Botany, Zaliuju ezeru 49, LT-08406, Vilnius, Lithuania; kriste_sl@yahoo.com

Recent evidence shows that viruses play a significant role in water environments and that their number in plankton is the most abundant. They probably infect all organisms and influence many biogeochemical and ecological processes. Nevertheless, the investigations started only few decades ago, until now none have been done in Lithuania. 

The morphology of viruses was investigated by transmission electron microscopy (TEM) in water samples from different sites of the Northern part of the Curonian Lagoon. The abundance of viruses, their spatial distribution, was determined by epifluorescence light microscopy (ELM). The fluorochrome used as the staining agent in this method, which binds specifically to the nucleic acid, is SYBR Green I.

The water samples were collected in the Curonian Lagoon in July of 2003 and in August of 2004. The abundance of viruses detected in 2003 was from 1.9x108 to 4.2x108 vlp/ml (virus–like particles/ml), in 2004 there was from 2.0x108 to 4.5x108 vlp/ml. 

Assuming that being the most abundant among the plankton, viruses are possible also the most morphologically diverse group in the water environment. It is so because of their specificity to the host that they infect, although some viruses have a broad range of hosts. Because viruses require a host to reproduce, this has raised the question of what organisms do they infect. Field studies showed that viral counts are much better correlated to bacterial counts than to chlorophyll a. 

Development of ecologically friendly technology for gasification of MSW

Maxim Slenkin

Institute of Engineering Thermophysics of NASU, Kiev; SEC “Biomass” Ukraine

Ukraine as well as other countries all over the world has a problem of municipal solid waste utilization. One of the most popular technologies is combustion of MSW. However, MSW combustion cannot provide permissible level of harmful matters emission without very difficult and expensive gas cleaning systems. Especially it applies to polychlorinated dibenzo-(p)-dioxins and furans – global superecotoxicants, which have strong mutagenic, immunosuppressive, carcinogenic, teratogenic and embryotoxic activity.  Dioxins are always generated with presence of oxygen, chlorine and organic compounds at high temperature (above 300 oC). In the waste chlorine is mainly present in such compounds as kitchen salt and polyvinylchloride.

Existing technologies of MSW combustion do not decrease dioxin emissions with 100% effectiveness. The most powerful method of dioxin formation suppression is based on deactivating potential of its formation precursors, such as: chlorine, oxygen, and catalysts. One of possible technological approaches is gasification of chlorine-containing fuels or wastes: absence of oxygen effectively blocks dioxin formation routes. Product gas cleaning from ashes and halogens eliminates dioxin reformation after combustion. In the Institute of Technical Thermophysics the experimental fluidized bed installation for chlorine containing waste gasification is under development.

LATGALE’S REGION INVESMENT POLICY AS A SUSTAINABLE TOOL

Sergejs Smirnovs, N. Baranovskis

Riga Technical University, Faculty of Engineering Economics, Latvia; ruskin@navigator.lv

Key words: Regional investment policy, sustainable investments

The most pressing and difficult challenges facing humanity are to achieve the sustainable development, which means the integration of economic, environmental, and social dimensions over the long term. From the first, it is necessary to answer for the question about the bearing of conception of the sustainable development. There are over 60 definitions of sustainable development, but the World Commission on Environment and Development (often referred to as the Brundtland Commission) defines sustainable development as satisfying present needs without compromising the ability of future generations to meet their own needs. 

Its foundation is the belief that environmental, economic and social progress is linked and all must be achieved together. That’s mean; that all parts of the progress in the long run none can be pursued at the expense of the others. The questions, which have to develop state and local governments, is: how they can best to ensure the investments attracting in economies with the purpose more effectively to contribute in economic, environmental and social progress?

From the first it is important to define more precisely the main types of investments. That may be the following types:

· Local public and private investment (infrastructure, domestic industry and services);

· Foreign direct investment - FDI (export or domestic oriented in extracting, manufacturing or service industry);

· Acquisition of participation in local companies;

· Portfolio investment in stock markets.

At the last time FDI tend to be a more stable source of finance for development compared to other forms of international capital flows. Nowadays, Latgale’s region using the developed Latvian government strategy and EU competence and financial assistance has the exceptional potentiality to create investment policy directed to sustainable investments assistance. These investments are linked with the following parts of today’s regional economy existence:

· meeting “essential” needs of people;

· satisfying the triple bottom line: 1) Economic profitability, 2) Environmental sustainability, 3) Social equity

· sustaining socio-economic progress and alleviating poverty;

· avoiding the tragedy of the commons;

· reducing waste, inefficiency and risk.

Therefore, the definition of sustainable investments nature stays essential for the new investment policy creation in region of Latgale. In this case it is important to mark out the following moving definitions of sustainable investments:

· essentially a perpetually evolving multistakeholder process;

· moving characteristics that depends on level of economic development, socio-cultural values and “sustainability” risks perceived by stakeholders;

· preferably based on full risk assessment and monitoring integrating environmental, social and local community aspects and impacts;

· needs to engage stakeholders who share benefits and losses from investments.

The main goal of the paper is to find out Latgale’s investment policy creation possibilities for the sustainable development in the region using new investigations in the field of sustainable investments.

Planning towards Sustainability based on Scientific Principles

Paulo Bento Maffei de Souza

Blekinge Institute of Technology in Karlskrona, Sweden – Brazil; bentodesouza@uol.com.br

The author will present the principles and framework for strategic sustainable development studied in the Masters in Strategic Leadership Towards Sustainability program and applied in organizations and communities globally. The presentation will address the basic science behind the principles and discuss the embedded social elements. The importance of taking a whole systems perspective in approaching sustainable development will be discussed. 

The flow of the presentation will follow a path leading from some basic scientific principles to the conditions that can destroy both ecosystems and society, and therefore, should be avoided in order to achieve sustainability. These conditions go beyond environmental issues to reach social questions that are relevant both in developed and developing economies. Once these conditions (sustainability principles) are defined, a framework for planning towards sustainability will be presented. Specific case studies from the author’s research that highlight the application of this model in the Baltic Sea region will be discussed.

LOCAL INNOVATION PROCESSES AND SUSTAINABILITY

Sergei Stafeev

Centre of Community Networking and Information Policy Studies (CCNS), 27, Mayakovskogo str., St. Petersburg, Russia; sstafeev@mail.ru

Many communities in both the developed and developing world are in a continuous state of responding and adapting to changes in their external environment and to new elements in their internal activities and methods of operation.  New external requirements such as taxation or regulation, new market opportunities (or threats), new technologies (in recent times perhaps particularly new technologies) provide the fulcrum around which communities big and small are required to adapt and change. 

Responding to rapidly accelerating technological change requires attention to the pre-conditions for innovation and to an attempt to identify and reproduce factors which are understood as being necessary to support and foster an “innovation culture” or “climate”.

Thus the capacity for “innovation” is a crucial factor in the creation of the conditions for long term development (and thus sustainability) at the local (community) level.

However, we need to recognize that “innovation” in the broader social or community sphere is very much about context, that is, it is about the introduction into and application of information and knowledge into novel circumstances and social or community contexts. Thus, for example, in many (even most instances or contexts) "innovation" is not strictly "novelty", as for example, how the term is used in patent law, but rather about “novelty here”, in “this particular social/cultural/economic context”.

Thus the pre-conditions for innovation are not necessarily the highly capital intensive provision of advanced equipment or highly specialized knowledge sources, rather it may be through the availability of relatively low level information sources or knowledge providers who can feed their content into contexts where the interaction between content and context will have the effect of producing a locally novel outcome. 

A method supporting sustainable landuse management applying soil erosion models and ecological investigations

Adrienn Tóth

Geographical Research Institute, Hungarian Academy of Sciences Budaörsi út 45. H-1112 Budapest, Hungary; tot8371@helka.iif.hu

As the importance of nature- and environmental protection became a central problem recently, the significance of natural resources and their sustainable management came also into limelight. The most valuable resources, main living sources of my study area, the catchment of Tetves stream (subcatchment of lake Balaton, Hungary), are the soil and, because of its touristical attraction, the landscape, the natural environment. Soil erosion caused by cultivation and, as a consequence of it, eutrophication of lake Balaton endanger agriculture and tourism, thus living conditions of people living there. On account of this complex problem I worked out and applied a method supporting sustainable landuse management, the protection of the two main natural resources, by finding  landuse pattern causing the least soil loss and providing the most advantageous landuse type distribution. To reach these aims I performed ecological investigation of the area, identified its landscape types and habitats and depicted them on maps. I processed data of erosion plots for calibrating the models; created a meteorological data series for the circumstances of possible climatic change, for long term modeling. Running MEDRUSH model I determined the most erosion sensitive sections of the investigated representative slopes and identified the land use type causing the least erosion damage, for each section. Using WEPP model I modified the distribution of the landuse types, increasing the proportion of cultivated area, reducing soil loss at the same time. 

Consequence: it is possible to reduce soil loss without any major intervention, preserving the present land use pattern, such helping to protect important natural resources. 
USE of biological MEthods to loose compacted soil 

Katrin Trükmann, Endla Reintam, Jaan Kuht, Virgo Rääts

Estonian Agricultural University, Institute of Agriculture and Environmental Sciences, Department of Soil Science and Agrochemistry, Kreutzwaldi Str. 64, 51014 Tartu, Estonia; kats.trykmann@mail.ee


Soil compaction is potentially a major threat to agricultural productivity and the main form of soil degradation in Europe. The mechanical methods to eliminate compacted soil layers are expensive and energy consuming. One good alternative might be to use plants with vigorous roots to modify the compacted subsoil. The experiments with narrow-leafed lupine (Lupinus angustifoilius L.), yellow lupine (Lupinus luteus L.), oil rape (Brassica napus ssp. oleifera Hertzg.), red clover (Trifolium pratense L.), Lucerne (Medicago sativa L.) and spring barley (Hordeum vulgare L.) were made on Estonian Agricultural University research field in 2003 and 2004. The sandy loam Stagnic Luvisol was compacted by tractor MTZ-82 (total weight 4.9 Mg) by multiple tyre-to-tyre passing 1, 3 and 6 times. To evaluate the changes in soil physical properties the bulk density and cone resistance of soil were measured. 


The best results showed yellow lupine on six times compacted variant in subsoil, where the penetration resistance was 1 MPa lower than area planted with barley or other cultures. Annual cultures, as yellow lupine and oil rape, also decreased soil bulk density on 3- and 6-times compacted variants 0.1 and 0.05 Mg m-3, respectively. At the same time growing of lupine and oil rape increased soil penetration resistance and bulk density on control and 1 time compacted variant compared to barley. Perennial cultures, as red clover and Lucerne, increased soil bulk density and penetration resistance mostly in topsoil in all investigated compaction variants. As the effect of deep-rooted plants growing on soil properties will appear in next year by growing next culture, when the roots are decayed, the further experiments are needed to find out convenient culture to eliminate subsoil compaction. 

tHE RESEARCH For Biological  PHOSPHORUS AND NITROGEN REMOVAL FROM THE WASTE WATER uSING new wastewater treatment TECHNOLOGY

Giedre Vaboliene, A. B. Matuzevicius

Vilnius Gediminas Technical University, Sauletekio al.11, Vilnius-40, Lithuania; gie-dre@one.lt

Nitrogen and phosphorus removal is necessary to avoid eutrophication of water bodies. “BioBalance” technology as the newest way for nitrogen and phosphorus removal has been applied at Utena Waste Water Treatment Plant in Lithuania. Technology is based on new equipment control system, which becomes possible to control directly the biological process. The control purpose is to supply minimum air quantity to assure the constant oxygen amount necessary for the biological processes. “BioBalance Symbio” technology for the nitrogen removal is based on the active sludge technology with simultaneous denitrification. There is no special separation between the nitrification and denitrification zones in the aeration tank.  At the same time the denitrification carry out, during the nitrification in the aeration tank and there are zones without the dissolved oxygen (anoxic zones). The anaerobic zone is equipped before the nitrification/denitrification tank for the phosphorus biological removal. “BioBalance” measuring equipment NADH fluorescensor is based on the process mentioned above. During the processes of metabolism coferment nicotinamideadeninedinucleotidehydrate (NADH) are produced in all the micro organisms. The fluorecsensor fixes NADH that gives information on how much energy the microorganisms possess. The information on the energy is defined as the biological active potencial (BPA). Monitoring BPA it is possible to control biological processes.

The evaluation of Utena city wastewater treatment plant before and after the reconstruction is presented in the work. 84,6( of nitrogen and up to 97% of phosphorus are removed using above mentioned technology. The investigation for the BOD7/P-total after mechanical treatment and the total phosphorus concentration in the effluent shows that effect removal of phosphorus was high when the BOD7/total phosphorus after mechanical treatment was higher than 15.
The research of potentially toxically phytoplankton of the Curonian Lagoon

Diana Vaičiūtė

Department of Botany, Vilnius University,Lithuania;  diana.vaiciute@gf.vu.lt

Nowadays problems concerned with Baltic Sea costal area and its part the Curonian Lagoon eutrophication and environment pollution increasingly become more and more impotent. It occurred mostly for the increasing anthropogenic factors. 

The most impotent costal pollutants of Baltic Sea and the Curonian Lagoon are different kind of wastes, industrial pollution, and the silt of rivers. There for the amount of nitrogen and phosphorus element dissolved in the water increase and causes eutrophication. These and others particles increase phytoplankton blooms. Such blooms are not a new phenomenon; they are known to have occurred also a hundred years ago. They do not make any damage, just made nutrient-rich water until they are not toxically ones. For example, the blue green algae Aphanizomenon flos-aquae often cause algal blooms in the Curonian Lagoon. The alga produces anatoxin, a liver toxin. Nowadays one of two such algae blooms are known to be toxically. There for it takes strong interest and needs intensive studies of all marine countries of Baltic region. 

Therefore, the purpose of this study was to examine biodiversity of algae species in the Curonion Lagoon. Moreover, I set to establish the biomass and wealth off recognized potential toxic algae species. This research was performed in the Curonian Lagoon during 2004 summer time. Phytoplankton samples were taken in different parts of Curonian Lagoon, booth in littoral and deep water zones. Biomass and wealth were estimated by following standard methods. 

The study clearly showed that most of all recognized algae species depends to Cyanophyceae class and are known as potentially toxically ones. As the eutrofication of Curonian Lagoon increasing nowadays, thus the toxically algae blooms become more and more notable in this estuary. 

Water Quality Improvement at the Recreational Baltic Sea Coastal Area

Marina Valentukeviciene, Mindaugas Rimeika

Dept of Water Supply and Management, Faculty of Environmental Engineering, Vilnius Gediminas Technical University, Saulėtekio al. 11, AIF, Vilnius-40, Lithuania; Marina.Valentukeviciene@ap.vtu.lt
Curonian Spit sits at the southern Lithuanian end of the extraordinary piece of land that is Neringa, a UNESCO World Heritage Site of extreme beauty and fragility (Starting from Klaipėda, places go in such order: Smiltynė, Alksnynė, Juodkrantė, Pervalka, Preila and finally Nida). Essentially a huge strip of sand, Neringa also has the status of national park. Forested with linden, elm, birch and pine, Neringa plays host to a wide range of wildlife peculiar to sandy environments. The beach at Nida in 2002 received a ‘blue flag’ status, meaning that the waterwashing its shores is of an exceptionally clean and healthy quality.

Until recently, at Nida Waterworks, aerated groundwater has been treated in pressure iron removal filters with crushed granite filter media. The equipment to do this was built in 1972. The existing groundwater treatment equipment cannot ensure a very good quality of drinking water. Measuring of the concentration of organic matter (permanganate index), iron and other substances in water began since 2000 after the Lithuanian Hygiene Norm HN24: 1998 was accepted in1998. The permanganate index characterized by the concentration of organic substances in groundwater was found to be up to 8,94 mg O2/l and was without sufficient losses after the removal of iron. The permanganate index should be 5,0 mg O2/l following the new HN 24:2003 Lithuanian Hygiene Norm requirements. Iron concentration in treated water was near 0,54-3,15 mg/l and this not follows the requirements for the quality of drinking water. Water from Nida, Juodkrante and Preila-Pervalka water supply has also an unsatisfactory taste and odour. The reason of such a taste and odour is probably a high level of organic substances in groundwater. The high levels of groundwater colour (up to 80–144 mg/l Pt) are also connected with organic substances. 

Data of the possibilities for the removal of organic substances and iron from groundwater can be obtained only with aeration and by using natural powdered zeolite (NPZ adsorbent) and filtration via quartz sand filter media technological processes that are presented in this paper. Experimental investigation was carried out in an experimental pilot plant at Nida Waterworks. 

Nutrient transport modelling in the Daugava River basin

Andrea Wallin

Uppsala University, Department of Earth Sciences, Villavägen 16, 752 36 Uppsala, Swden; andrea_wallin79@yahoo.se
Eutrophication is one of the most serious threats to the Baltic Sea environment. Nutrient loading into the sea therefore needs to be quantified by available mathematical models. The Generalised Watershed Loading Functions (GWLF), a lumped-parameter model that predicts hydrology and monthly nutrient loads, was applied to the Daugava River Basin, discharging into the Baltic Sea. The aim of the study was to model historic transport of nutrients into the Baltic Sea and thereby produce estimates of parameters and input data needed for a spatial extension of the GWLF to surrounding river basins. Calibration data were taken from the 1990’s and validation data from the 1980’s. Yearly nitrogen loads were modelled with an R2 value of 0.78 for the calibration period. Predicted yearly nitrogen loads for the validation period were about 30 % lower than reported values, probably depending on decreasing groundwater and runoff concentrations between the 1980’s and 1990’s. Phosphorus loads were underestimated compared to reported values, the main reason probably being the exclusion of septic systems and too low reported point sources.

Modifications of the model are suggested for long-term predictions of nutrient loads and the need for harmonised, up-to-date and generally accessible data for nutrient transport modelling discussed.

FORESIGHT AND INTEGRATED MANAGEMENT SYSTEMS IN SME: A tool-kit towards Corporate Sustainability

Markus Will

Ökologie und Umweltschutz, Ostring 35, 02828 Görlitz, Germany; m.will@web.de

Keywords: Sustainability, Sustainable Development, Integrated Management Systems (IMS), Innovation, Knowledge, Foresight, Visioning, Life Cycle Thinking, Life Cycle Assessment (LCA)

When it comes to Sustainable Development, we have to recognize several premises: (1) Sustainability needs a long-term way of thinking, we will not achieve it over night - it is a time consuming and dynamical process, (2) innovation and knowledge are key factors and (3) most of the stakeholders have to be included and (4) we need massive reorientations in economy. 

When we discuss the contribution of entrepreneurs to the Sustainability goals, indeed, we concentrate on management tools supporting Corporate Sustainability and reducing (economical) risks. These tools are separate management systems for environment (EMAS II or ISO 14001), for quality (ISO 9000), safety and social standards (BS 8800, SA 8000, etc.). However, there are also several integrated approaches, so called Integrated Management Systems (IMS) including environment, quality and safety management systems. 

Nowadays, society is in a transition from industrial toward knowledge and information society. Thus, it becomes more and more important for SME to manage also corporate intellectual capital in order to be innovative. That's why also Innovation- and Knowledge-Management have to be included.

But, with management systems, only procedures, organizational structures, maybe processes are considered. A management system itself will not touch the product portfolio. For this reason, a systematized process of corporate strategy setting, a sort of Visioning and Foresight of products and their (potential) impacts is needed. In order to have a sustainability sound product portfolio, companies need a methodological tool kit of Life Cycle Assessment, Technology Assessment and Technology Foresight. The poster will present a first approach on such a tool-kit. 

Key Success Factors for Sustainable Community Development Processes in the Baltic Region

Heather Worosz

Blekinge Institute of Technology in Karlskrona, Sweden – Canada; hktworosz@yahoo.com
The author will present findings from a research analysis of the eco-municipality movement in Sweden, looking specifically at the case study of Robertsfors, a model sustainable community in Sweden. The findings from the research will outline the concepts, processes and tools used to help communities move towards sustainability, what it means to be strategic in working towards sustainability, and how to engage community stakeholders in the process. The research findings will highlight the key success factors for a successful model of sustainable community development. The author will then present how this model is being introduced to communities in the Eastern Baltic Sea Region, identifying some of the initial barriers and opportunities that have been discovered in the research. 

Research methods include both primary and secondary research. Secondary research includes an analysis of documented case studies, research and theories related to sustainable community development processes in Sweden, the Baltic Sea Region, and internationally. Primary research includes interviews, focus groups and community intercept surveys with stakeholders in eco-municipalities in Sweden. Primary research also includes focus groups with stakeholders from EBSR communities to understand what elements of the process seem to be generic across communities and what elements might need to be adapted based on the local context. 

The outcome of the research will present key success factors for sustainable community development processes, with particular focus on applicability for communities in the Baltic Sea region. 

Zero Emission Techniques in Application

Christian Zwatz

TU-Graz Institut für ressourcenschonende und nachhaltige Systeme, Inffeldgasse 21 B, A-8010, Graz, Austria; christian.zwatz@tugraz.at
One of the most important cornerstones of sustainable society consists in an industry that uses zero waste, zero emissions processes. International research activities such as ZERI realize the zero emission objectives in various pilot projects predominantly in developing countries. Our target groups are primary local companies.

In Austria, several projects are being realized within the “Factory of Tomorrow” subprogram funded by the Federal Ministry for transport, Innovation and Technology in Austria. The most important projects of our task force are: ZERIA 1, 2; ZERIA 3, ZERMEG 1 and 2.

ZERIA 1

The ZERIA 1 project worked out the fundamentals and definitions and analysed first possibilities for the practical application of waste free, zero emissions processes and technologies. Cleaner Production, Eco Design, Upsizing, Recycling, Industrial Ecology, Integrated Bio-Systems, Renewable Raw Materials

ZERIA 2

ZERIA 2 builds upon the results of ZERIA 1 and aims to develop an integrated strategy that combines different methods in a targeted manner and adapts them to the special needs of Austria’s industries. Based on Case Studies a new tool consisting of a matrix and a decision tree has been developed and completely worked out for process water for the goal to find out the potential for realisation of Zero Emissions and waste in several industries.

ZERIA 3 – Zero Emission in Application

Goal of this project is the realisation of Zero Emissions processes in at least two traditional industries (textile-, food-, or metal working industry) and to demonstrate that Zero Emission processes are technically feasible and economically justifiable. ZERIA 3 specifies and combines separation technologies for process water streams to reach zero emissions. Process- water will be classified to select the best separation technology. Results of a balancing- and process optimization software combined with results of Case Studies support the choice.

ZERMEG1 and 2

Within those projects, we developed a method permitting to systematically optimize existing galvanizing plants.

Conclusion

The poster consist results and Case Studies of those projects on the way to Zero Emission in several companies. Furthermore the implementation of Zero Emission Techniques and Accounting Systems in Sustainable Management Systems will be discussed.

INTERVENTION IN BERGSBRUNNA – Sustainability Plan of a new Townscape Area in Uppsala
Garcia Lopez, C., Kamprad N., Ponce de Leòn A., Slosiarik M

SLU, Sweden

The transformation of Uppsala to a sustainable Baltic Sea city, presupposes that the Municipality intervenes actively on the comprehensive plan level in the exploitation of new areas and in the choice of transportation and other infrastructures. Bergsbrunna is a small rural settlement just outside Uppsala and has been identified as an expansion area, where public transport and other sustainability ingredients will be implemented. Our student group is currently working with a plan for the area in a new course that will be given on a master level in the Baltic Sea Region: Sustainable Community Development. 
What makes the area especially interesting is that there is a strong local opinion on the expansion of the new houses, the land use, the new transport node and about future leisure activities in the landscape. 
Our ideas comprise an implementation of seven sustainability resources derived from the Habitat agenda:
 - Modern ecotechnology and renewable resources
- Planning measures for developing economic sustainability in the area
- Conservation of the biological resources of the place
- Development of a sustainable distant and local transport system and other service
- Building of dense new small neighbourhoods including green structure as a building element
- An advanced local waste management system
- An adaption to landscapes and other cultural values
- Architecture and outdoor planning that is intersensory attractive.
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