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Wednesday, 5 November, 2014 
 
Welcome & introduction to the program and LIFE “Grassservice” project, Heidrun Fammler, Anda 
Ruskule, Baltic Environmental Forum-Latvia 
 
The project „Alternative use of biomass for maintenance of grassland biodiversity and ecosystem services” 
(LIFE Grassservice) aims to ensure maintenance of biologically valuable grasslands by enhancing 
alternative, economically sustainable approaches as well as by establishing co-operation models between 
farmers, entrepreneurs and local authorities to ensure viability of grassland management and proposed 
technological solutions. The project is coordinated by Baltic Environmental Forum – Latvia and its 
implementation focuses on two pilot areas in Latvia: Sigulda and Ludza municipalities selected taking into 
account different natural and socio-economic aspects of these regions. More information about the 
project is available at http://grassservice.balticgrasslands.eu/en. 
 
Sustainable use of grassland biomass goes in line with several EU policy frameworks – Biodiversity 
Strategy 2020, Climate Change, Renewable Energy and the Common Agricultural Policy. At the same time 
many EU countries face the problem of loss of grassland ecosystems and biodiversity due to land use 
change, abandonment of farmland, intensification of agriculture. On the other side, the hay on grasslands 
often is not used and, thus the biomass it wasted. Therefore it is crucial to find out the optimum solutions 
for grassland management ensuring protection of biodiversity and at same time using it as source for 
bioenergy in an economically viable way. Applying integrated technological and planning solutions might 
be helpful for this. 
 
The goal of this event is to exchange experience between experts from different countries, projects and 
cases with regard to grassland management for nature conservation, different uses of the biomass for 
fuel production and other uses; economic feasibility, and opportunities for rural development. 
 
Session I. Biodiversity conservation and management of grasslands as a potential source of renewable 
energy 
 
Grasslands of EU importance in Latvia: conservation, management and future prospects, 
Solvita Rūsiņa, LIFE “NAT-PROGRAMME”, Nature Conservation Agency, Latvia 
 
In Latvia agricultural land comprises 2.3 mill. ha. In terms of biodiversity the most valuable are the so 
called semi-natural grasslands and some part of non-cultivated grasslands (67 th. ha in total). All semi-
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natural grasslands (~50 th. ha) are included in the EU Habitats directive protected grassland habitats. 
However, despite of 10 years of implementation of agro-environment scheme targeted for biodiversity 
maintenance in grasslands (128 EUR/ha), conservation status of these areas is not good indicating that 
the selected measures are not the most efficient ones. For example, since 2008 removing of grass from 
grasslands has not been obligatory and grinding (mulching) was allowed. Besides there has been no 
differentiation of support for management of different types of areas. Having acknowledged this, changes 
in Rural Development Programme are planned e.g., setting no date for mowing, not allowing mulching 
but obligatory hay removal, differentiation (more support for having less biomass). Planned prohibition of 
mulching has already received strict opposition from farmers. 
  
Regarding utilisation of biomass for energy production it has to be admitted that the hay productivity in 
semi-natural grasslands is not very high (can be up to 4.7 t/ha in flood plain meadows). Besides, according 
to legislation, residuals from bioenergy production (digestion products) are not allowed to be returned to 
the ecosystem of semi natural grasslands. As the fact the biggest concentration of biogas production 
plants in Latvia are in the areas with arable lands (maize fields) and not in the areas most rich in semi-
natural grasslands. 
 
Discussion: 

 Different pro and contra arguments were pointed out regarding setting or not the exact date for 
mowing. It was discussed that there should be some flexibility, but also mowing restrictions or at 
least recommendations in order to protect e.g., bird nesting. The priority and the overall goal for 
supported measures should be the biodiversity protection. 

 It was added that in Germany support is differentiated for management of different areas e.g., 
subsidies are higher for management of very slope areas requiring more efforts to manage them.  

 
 
Remote sensing approach for evaluation of biologically valuable grasslands in Latvia, 
Gatis Eriņš, LIFE “Grassservice”, Institute for Environmental Solutions, Latvia 
 
Remote sensing is a method for obtaining and analyses of information on habitats, grasslands, forests - 
different types of vegetation (trees, shrubs, etc.) by collecting information from a distance (typically air 
craft, satellite based solutions, air-born data). Every vegetation type or plant has its own spectral 
signature that can be identified and analysed e.g., the method has been applied to identify and evaluate 
areas of Giant Hogweed. It is possible to obtain detailed information of a terrain, including identification 
of its management history and to evaluate its current state. Thus it is possible to plan the management 
and identify the measures needed e.g., estimate the size of area where shrubs have to be cut and 
approximate amount of biomass that can be obtained. The method is useful for classification and 
segmentation of different types of grassland vegetation (helpful for mapping and monitoring of high 
nature value grasslands, making grassland inventory). This method is particularly is useful for territories 
not easily accessible (e.g., high hilly areas). For cost efficiency reasons, when data are collected, it is 
advisable to use them for multiple purpose and analyses. According to rough estimations 2-3 million EUR 
might be needed to obtain such data to analyse the whole territory of Latvia.  
 
Using the remote sensing approach within the frame of “Grassservice” project detailed data will be 
obtained and different grassland habitat types will be evaluated for Sigulda and Ludza municipality. First 
(testing) data from Sigulda municipality are obtained. Already now it is possible to distinguish areas not 
mowed for a longer period, different moisture conditions, vegetation height and vitality of grassland. 
Further the amount of grass biomass in these municipalities will be assessed in order to help planning the 
most appropriate location for facilities for biomass processing. Areas covered by Giant hogweed in Sigulda 
will be identified as well. 
 
Discussion: 

 Data processing requires appropriate knowledge and experience. However, in some cases it is 
advisable to have also field works for data verification. 
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Alpine grasslands – traditional management approaches and source of renewable energy, 
Marianne Badura, blue! advancing european projects, Germany 
 
During the last decade Germany has faced about 5% decrease in grassland area. Alpine ecosystems are 
especially fragile. Only for 2 habitat types in this region the conservation status is favourable. Alpine 
grasslands characterises with high rate of endemic plants and biodiversity (e.g. butterflies, grasshoppers). 
The landscape of open meadows has high attractiveness for tourists. The main threats to Alpine grassland 
ecosystems are related to abandonment of grasslands (because of difficult cultivation conditions), forest 
overgrowing and difficult ecological connectivity between pastures.  
 
An Interreg project “Econnect” has been investigating the potential for the grassland management and 
ecological connectivity in the German/Austrian transboundary pilot region “Berchtesgaden–Salzburg” 
comprising many different nature protected areas. For connectivity analyses a GIS based tool was 
developed. Lot of attention has been paid to promote international stakeholders dialog through expert 
meetings and cooperation in order to find out the best grassland management approaches ensuring the 
ecological connectivity. Cattle grazing in pastures (particularly above 1.000m of altitude) has been 
identified as the most welcome management method for these areas. Farmers in Alpine region are 
motivated by agro-environmental scheme (900 EUR/ha/year) to keep cattle grazing as much as possible 
thus safeguarding the agricultural use of grassland in steep slopes and at high altitude areas. Usually 
farmers have 5-10 ha of land in this area. Milk products e.g., cheese is usually sold in local markets. 
  
If such traditional farming is not possible, the alternative option for grassland management in altitude 
lower than 1000m, is production of biogas from extensive grasslands and production of wood chips from 
shrubs/bushes from protected areas or landscape management. Germany has already very many biogas 
plants constructed during the last decade. ~12% of arable land is used for cultivation of energy plants 
(maize, rapeseed) for biogas production. Since 2003 about 250 th. ha of grasslands have been 
transformed for cultivation of energy crops. There is already a lack of land in Germany where cultivation 
of these crops can be allowed (+ competition with food production). Thus integrated planning of 
municipality and appropriate permitting is important in order to keep the balance of the land use and not 
allowing construction of too many biogas plants that the area cannot afford in terms of resources and 
landscape values. According to the Common Agricultural policy there is a rule that only 5% of grassland of 
federal land can be modified to the arable land.  
 
Additional problem is that many biogas plants produce only electricity while heat is wasted. Modern 
plants often can produce methane gas for feeding in the regular gas grid. For biogas production most 
often a mixture of grass from extensive grasslands and other (more energetic) materials is used to be 
economically feasible. 30-40 of all biogas plants use grass as a co-substrate with an average of 8% grass in 
the total substrate mix. In regions with higher share of grassland 20 to 50% of grass in this mix is reached. 
 
Three counties of the pre-Alpine region have joined forces to create Sustainable Energy Action Plans and 
sustainable land use planning for self-sustaining the energy supply, comprehensive use of renewable 
energy at the same time keeping a good balance with cultural landscape not to lose tourist attraction. 
Additional solution found is valorisation of grassland for horse farming and use of horse dung in biogas 
plants. As Germany has a target to phase out nuclear energy, finding integrated solutions is financially 
supported by the State (Ministry of Agriculture). 
 
Discussion: 

 In Germany agro-environmental schemes are for mowing of grassland areas within certain dates, 
subsidies vary from to 400-600 EUR/ha. Subsidy can be increased if the mowing is difficult and for 
management of very valuable grasslands. The value of grasslands are defined by Nature 
Conservation authority. 

 Use of grassland biomass for energy production is considered economically viable if 
transportation distance is 20-30 km, but it can be a case-by-case decision to find a customised 
solutions for regional market. For example, there could be subsidies to farmers to bring grass to a 
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particular plant in a particular area. Biogas operator (usually one of the local farmers having built 
a biogas plant) is organising the supplies also from its neighbours. 

 Production of pellets from grass biomass is not popular in Germany. More popular is production 
of wood chips. 

 
Management of grasslands in Lower Saxony, Germany, 
Heinrich Belting, LIFE “Meadow birds”, Lower Saxony Water Management, Coastal Defence and Nature 
Conservation Agency, Germany 
 
The federal state Lower Saxony (North-West Germany) is an area very intensively used for agriculture. 
About 17% (800.000 ha) of Lower Saxony is covered by permanent grasslands characterised by high 
productivity but low biodiversity (usually 1 species), 6-7 mowing a year. Former these areas were 
important for meadow birds. Currently 500 th. ha (without Waddensea) are Natura 2000 territory of 
which 150 th. ha are important grasslands that have to be rewetted. Farming compliant to the goals of 
Natura 2000 has to be implemented to reach a favourable conservation status. Until now 8500 ha are 
rewetted. 
 
The LIFE “Meadow birds” project aims at improving the situation of meadow birds in Lower Saxony. Its 
activities cover 12 meadow bird core areas (80.000 ha). One of the pilot areas is located around Lake 
Dümmer. This areas earlier was drained resulting in peat mineralisation and decline in number of 
meadow birds. The project aims at the regeneration of wet grassland and the conservation of meadow 
birds. 
 
Several years ago, there was a political decision of the country to make a nature reserve in the area 
around lake. Farmers had a possibility to sell their land to the State. ~2500 ha of land around the lake was 
purchased (for 40 mill. EUR) from farmers. If farmers did not want to sell their land, they were able to get 
other land in the surroundings. The purchased area is now rewetted, adjustable weirs are installed 
lowering the water level in late spring till autumn to allow mowing. The area is let back to 140 farmers 
(previous land owners) to maintain wet grassland after breeding season is finished. Breeding areas are 
mapped and regularly monitored by the project team. A dialogue with these farmers are kept to agree on 
most appropriate management methods, timing for mowing and grazing depending on birds’ needs. The 
results of 10 years efforts show that: 

 number of migratory birds is increasing, 

 10 disappeared breeding species came back, 

 number of remaining meadow birds has increased. 
These 140 farmers have integrated conservational grassland farming in their usual business. They mow 
the hay, sell it and also receive a single payment subsidy (300 EUR/ha) thus the total profit can be 
estimated of about 150 EUR/ha. In addition it is beneficial for farmers, because there is a high 
competition on land in Lower Saxony and land renting is very expensive (~2000 EUR/ha/year). 
 
Seasonal grazing systems are not profitable in these areas because grazing is possible only in the dry 
period of summer, but in winter the grassland is flooded and cattle has to be fed in a stable. As an 
alternative option for biomass processing is production of biogas. However, this grass has low energy 
content and costs of harvesting in these areas are high. Besides, because of subsidies for biogas this 
potential is already utilised in Germany where mostly energy crops are used as being more profitable for 
energy production. 
 
The main learnings from the project are that: 

 farming of wet grasslands is essential to accomplish NATURA 2000 goals; 

 conservation targets are only achievable in cooperation with farmers; 

 rewetting of farmland and extensification to favour biodiversity is not profitable for farming; 

 Common Agricultural Policy is financing conservational grassland farming indirectly (single 
payment is higher than management costs);  

 in NW-Germany grassland biomass is fed to cattle and horses; 
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 there is almost no alternative processing of biomass for energy production. 
 
Discussion: 

 Farming has to be profitable. If energy price increases substantially, the profitability of biogas 
production from grass biomass will also increase.  

 
Session II. Use of biomass beyond traditional farming: resource availability and technological 
possibilities for energy production 
 
Development of bioenergy policy in Latvia: successes and challenges, 
Andis Kārkliņš, Latvian Biogas association 
 
In Latvia there are 54 biogas plants in operation with the total installed capacity of 55.4MW. The target 
planned by “Development Programme of Biogas production and utilization 2007 -2011” for 2010 was 537 
GWh, however the real production in 2013 was only 275 GWh. The average efficiency of biogas stations in 
Latvia is ~75%. Biogas is produced in landfills, waste water treatment facility in Riga, beer and alcohol 
production factory and in 44 agricultural biogas stations. 
 
According to the targets defined by the EU Directive 2009/28/EC, 40% of energy in Latvia has to be 
produced from renewable energy sources by 2020. In addition “Latvian Energy Strategy 2030” aims at 
50% of energy production using local/renewable energy sources. Latvia has set a target to develop new 
state support instruments for electricity production using local/renewable energy sources by 2015. But 
there are also other issues to be considered e.g., interrelation of energy policy with environmental policy, 
reduction of greenhouse gas emissions, waste management, agricultural, regional development policy.  
 
About 37% of the territory of Latvia is covered by agricultural land and ~3/4 are cultivated for crops 
(including maize and raps), potatoes, feed and others. Not cultivated meadows cover 1% (~66.9 th. ha) of 
the territory of Latvia. Rough estimations show that in practice ~7.7 mill. m3 of biogas could be produced 
from grass biomass. There are several aspects that may hinder the use of grass for biogas production: 

 low quality of green biomass; 
 small amount of resources in particular areas, consequently high costs for collection and 

transportation; 
 problem with application of digestate (solid matter residues after biogas production) on fields; 
 weak link between the Ministry of Agriculture and the Ministry of Environmental Protection and 

Regional Development that results in lack of information on grassland distribution and 
management. 

On another hand Latvia is importing natural gas ~7TWh/year from Russia (54 EUR/MWh) while the price 
of local biogas is ~25 EUR/MWh. At the same time Latvia is exporting wood (~7TWh) for a price of 14 
EUR/MWh. In such a way local economy loses ~280 milj. EUR each year. Besides, data show that in most 
cases of centralised heat supply, heating with biomass is cheaper than heating with natural gas. 
 
Thus in future it would be advisable to analyse facts and figures in order to justify the possible change in 
energy sector, paying particular attention to cogeneration sector and use of energy sources alternative to 
natural gas. There need to be calculations to evaluate the possibility for change in legislation towards 
supporting decentralization of energy supply, because it will help to achieve regional self-supply with 
energy, regional development, increase of the share of biomass in heating, reduction of costs for heat 
transfer. Bioenergy production gives possibility to save fossil fuels, reduce green house gas emissions and 
give various economic benefits. 
 
 
Possibilities for use of grassland biomass for energy production: experience of Estonia, 
Andres Menind, Estonia 
 
Problems in Estonia related to the flood plain meadows are similar to other countries. The area of semi-
natural grasslands is permanently decreasing (less than 200 th. ha in the year 2000). Biomass yield 
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depends on grassland types and weather conditions e.g., amount of precipitation. The highest yields are 
accounted for alluvial meadows (~658 g/m2 in July). Chemical composition is very important in case of 
biomass combustion. Tests show that in grass, the normative are exceeded thus causing problems for 
combustion. The content of lignin and Calcium increases but Nitrogen decreases in grass during the 
summer. Thus late harvest is good for combustion, but not for production of biogas. Laboratory 
experiments show that ensilage of biomass does not have an impact on methane yield (the methane yield 
from silage and hay is approximately the same). Other tests indicate that energy production from grass in 
combustion is higher than from anaerobic digestion. It has been estimated that floodplain meadows have 
the highest yields and energetic value in comparison to wooden meadows and mesic meadows in Estonia. 
 
Estonia has a strategic plan to increase the share of renewable energy up to 25% by 2020. About 283 000 
ha of agricultural land have been abandoned and 123 000 ha have been excluded from agricultural 
registers. 
 
Various techniques and equipment have been used by Estonian scientists for dewatering, briquetting and 
thermo-chemical pre-treatment as well as for biogas potential analyses. For the use of grass for 
combustion, the most important is to reduce Magnesium as much as possible as this element cause ash 
problems in combustion process. 
 
Experience of Estonian scientists indicate that: 

 there is no big difference in calorific value comparing herbaceous briquettes with firewood or 
wood briquettes; 

 cost of herbaceous biomass briquettes obtained by methods developed by Estonian scientists can 
be ~1.5 times lower than the price of wood briquettes in the market.  

 negative aspects of using grass for combustion is high ash content, worse characterizations of ash 
behaviour, higher content of harmful elements, e.g., sulphur and chlorine, than in the firewood.  

 
 
Experience and perspectives for production and use of biogas and biobuthanol, 
Linda Mežule, Kristīne Ruģele, LIFE “Grassservice”, Riga Technical University (RTU); Ēriks Skripsts, LIFE 
“Grassservice”, “Bio Re” Ltd, Latvia 
 
Biomass can be used not only for production of biogas but also for obtaining biofuels (first and second 
generation e.g., biobutanol). In most cases pre-treatment is necessary and this can be done by various 
methods (biological, physical, physicochemical, chemical) in order to produce a material for hydrolysis 
and further for fermentation and anaerobic digestion. Each method has its drawbacks (high cost, scope of 
application, etc.). Most often combination of methods is used. RTU experts are working to find out 
methods that are simple and can be used locally, outside laboratory. The LIFE “Grassservice” project 
focuses on production of biobuthanol and biogas from grass biomass. 
 
Biobuthanol was chosen because its energy content is similar to gasoline. It has lower vapour pressure, 
less modifications in engines needed and it is less hygroscopic and corrosive. Currently its production is 
limited due to high production costs – it takes a lot of time for adjustment (control) of fermentation 
process. Pre-treatment of grass is necessary as the first step - good grinding of biomass (<1cm), adding 
enzymes, heat treatment; sterile process is needed. Good results can be obtained if grass biomass has a 
lot of simple sugars (e.g., in spring) and not lignin (in autumn). Better results are obtained from grass on 
planted fields frequently mowed than from grass collected in semi-natural grasslands. In perspective a 
hydrolysis waste from biobuthanol production can be used for biogas production. 
 
There are still several issues to be solved regarding production of biobuthanol e.g., increasing sugar yields, 
enzyme recovery, improving fermentation technology. A pilot system for biobuthanol production is 
developed by Riga Technical University to work on these issues and optimise the process and the design 
of technique. Calculations are not done, but there can be economic potential for production of 
biobuthanol from grass. 
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Within the frame of LIFE “Grassservice” project a company “Bio Re” is focusing on production of biogas 
and developing a pilot scale system for increased methane concentration. They will check options for 
combining production of biogas and biofuel and to balance the needs for digestate and organic fertiliser. 
The aim is to produce a 2-phase reactor system with semi-separated anaerobic digestion phases and to 
decrease CO2 production in order to obtain higher methane concentration in biogas (60-65%). 
 
Converting organic matters from European urban and natural areas into storable bio-energy: 
application of Integrated Generation of Solid Fuel and Biogas from Biomass techniques, 
Andy Bull, INTERREG IV B “Combine”, PROGRASS Network, Severn Wye Energy Agency, UK 
 
There are several challenges related to the use of residual grassland biomass: 

 for forage use -  main problem is low nutritive value of the forage and declining livestock levels; 

 for combustion - there is risk of slagging, corrosion and emission; 

 for biogas production - problems are related to limited degradability and methane yields, 
frequently incomplete use of waste heat. 

 
Integrated generation of solid fuels and biogas from biomass (IFBB) technique has been developed within 
the frame of LIFE “Prograss” project aiming at optimisation of the respective processes. Biomass gets pre-
treatment in several stages - hydro-thermal conditioning (washing with 40o-60oC water) to get rid of 
unwanted chemicals (e.g., Chlorine), mechanical separation for obtaining either press fluid (biogas 
production line) or a press cake (solid fuel line). The main benefits of this technique are related to 
obtaining fuel supply with improved combustion characteristics compared to untreated herbaceous 
biomass fuel (e.g., hay). The system allows prevention of unused waste heat from combined heat and 
power plant through year-round drying of the press cake. Moreover, the waste heat can be used for 
example, for chicken farm needs. High biogas yield with the fermentation of press fluid is achieved. It has 
been assessed that the system works best when sited alongside a biogas plant using other (e.g., dry) 
substrates. With regard to the combustion and the related ash melting behaviour, better results can be 
achieved in double-staged combustion than in single-staged combustion. 
 
A pilot scale prototype of this technique is developed and demonstrated in several European regions. It is 
mobile and can be transported to farms upon a request. The concept and the experience gained through 
the “Prograss” project is taken over by the Interreg “Combine” project and the PROGRASS Network. For 
example, it is envisaged that first IFBB will be placed in Lincolnshire with a firm of landscape contractors 
and second and third likely to be in Wales – one at a biogas plant and one stand-alone. In Wales the main 
objective is to apply this technique for processing the grass obtained from cuttings from highway verges.  
 
Discussion: 

 Economic feasibility of the system and technique has been studied. Profitability is related to the 
costs of wood chips and pellets. Investment costs are between 600 th. to 2 mill. EUR (including 
washing process). Production costs depend on the sort of material and the transportation costs. 
However woodchips have high moisture inconsistence in comparison to the pellets obtained in 
IFBB process what can make this product attractive.    

 
Session III. Processing and utilisation of grassland biomass for combustion: practical experiences 
 
Nature conservation measures and processing of biomass for combustion: experience from Poland, 
Dariusz Gatkowski, LIFE “Biomass use for Aquatic Warbler”, Polish Society for the Protection of Birds 
 
One of the main problems in Poland is related to land succession and a huge amount of waste biomass 
because of not collected hay. Among the main objectives of the LIFE “Biomass use for Aquatic Warbler” 
project is to set-up, improve and test innovative systems for the processing and use of biomass from 
Aquatic Warbler sites (fen mires) in Poland. Within the frame of the project hay and bushes were cut and 
removed from these sites manually and using light weight mowing technology. A feasibility study was 
done on possibilities to utilise the biomass: production of briquette, pellets; biogas and composting. The 
biogas production was admitted to be not appropriate solution for the area of the Biebrza National park - 



 
 
 
 
 

Seminar was organised within the frame of the project 
„Alternative use of biomass for maintenance of grassland biodiversity and ecosystem services” LIFE GRASSSERVICE (Project Nr. LIFE12 BIO/LV/001130) 

funded by the European Union LIFE+ Nature & Biodiversity program 

late mowed grass is not suitable for biogas production. It might promote planting of maize thus 
destroying natural landscape. Composting is also not suitable as there is no market for it in the area. Thus 
fuel production was chosen as best option for utilisation of late mowed grass. In two years a pelleting 
facility at the Biebrza valley was installed. The assumed productivity of fen mire in the area is 1-1.5 t/ha of 
dry biomass. The need to utilize biomass from ~3000 ha. The required efficiency to process is minimum 
4500 t of dry biomass per year. Pellets are sold mainly to wholesalers (power plant). More efforts have to 
be paid to reduce costs (e.g., by drying hay on field) to make the process profitable. The obtained pellets 
have 16 MgJ/kg; 10 % moisture, 6-7% ashes, S and Cl is quite low. Substation of woodchips with pellets 
was tested; problems are caused by ash, requiring cleaning of the oven once per day. 
 
Chelm marshes and Bug river valley are another project pilot areas. The assumed productivity of Chelm 
Marshes is 0.7-1.4 t/ha of dry biomass. The productivity of Bug river valley meadows is up to 7 t/ha of 
hay. Two pelleting facilities are in the region. Results of tests showed that for pelleting biomass with 
higher moisture (up to 40%) may be used. It may be dry or mixed with the dry biomass (straw). For 
cement plant kiln only dry biomass (up to 20% moisture) may be used. 
 
The project findings suggest that it is better to use already existing pelleting or biogas facilities where 
grass biomass can come in. If establishing a new installation, important aspect is its scale. The project tries 
to develop retail market for pellets and making a feasibility study for power plants fuelled by pellets/raw 
biomass (renovation of existing boiler houses). The project also tries to find options for maximising the 
income (efficiency, drying biomass, buying cheap biomass); so far profit comes only after 2 years. The 
project activities have also resulted in increase in number (26%) of Aquatic Warbler in project priority 
areas. 
 
Production of grassland biomass for combustion in Žuvintas Biosphere reserve, Lithuania, 
Arūnas Pranaitis, LIFE “Baltic Aquatic Warbler”, Žuvintas Biosphere reserve, Lithuania 
 
The total area of Žuvintas Biosphere reserve is 18490 ha. It comprises 3 strict nature reserves, 1 botanical 
reserve and 5 botanical and zoological reserves. It is estimated that ~500 ha of marshes need to be 
mowed. Part of this territory is state owned. Most of the area is abandoned - only 55 ha are declared in 
the Rural Development Programme. The territory faces lot of succession. The earlier concept that the best 
preservation method is stopping any activities has led to overgrowing of the territory with bushes, sedges 
and reeds. Number of grassland bird species is declining. First activities done were cutting of bushes, 
promoting cattle grazing, and cutting reeds in winter, removing of stones and improving access to fen 
areas to improve farming conditions. 
 
Within the frame of LIFE “Baltic Aquatic Warbler” project the necessary equipment was bought and 
harvest of biomass was carried out in 2014 by mowing fen area of 104 ha and collecting 350 t of dry 
biomass (mainly reeds and sedges). In addition a pellet production line was purchased with the capacity 
to produce 3-5 kg/h or 650-750 t/y. The produced pellets can be used for combustion and in some cases 
also for horse bedding. Visitors’ centre is successfully heated with pellets burned in a boiler. Pellets from 
different agricultural crops, straw or wood can be burned there. The main problem related to burning of 
grass pellets is high amount of ashes and chlorine (cleaning once per day needed). Ash is used as a 
fertiliser spread in meadows. 
 
 
Energy production from grassland biomass in Matsalu national park, Estonia, 
Livia Kask, Tallinn University of Technology, Estonia 
 
Matsalu national park is located in Lihula parish (west Estonia) and covers the area of 384 km2 (47% of the 
parish territory). Reserve was founded in 1957 mainly to protect nesting, moulting and migratory birds. 
The landscape is unique comprised of floodplains, reed bed, coastal meadows, wooded meadows and 
islets. Biomass resources consist of common reed, meadow hay and wood.  Currently only meadow hay is 
used for heat production (mowing and baling is supported ~120€/ha). About 1000 hectare is 
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recommended mowing area for obtaining meadow hay for energy purposes. Reed cutting is not 
supported activity. 
 
Since 2009/2010 the biomass is used for district heating in Lihula, because of: 

• a large, diverse and unused biomass resources are in the area; 
• the need to maintain Matsalu National Park reed beds, meadows of the River Kasari and costal 

pastures – the semi-natural grasslands in region;  
• Lihula urban district heating system earlier was based on expensive and polluting shale oil and 

there was a need to reduce greenhouse gas emissions. Currently oil shale is used as a back-up 
fuel; 

• it solves the problem of getting rid of the meadow hay after mowing and baling and remains of 
thatching reed;  

• it was possible to reduce heat price and township fiscal costs in Lihula Parish.  
 
Average distance of hay mowing area from boiler house is 10-15 km. Round bales and square bales are 
made. It has been found out that reed processing residues are suitable as biofuel directly or for 
converting liquid and gaseous biofuels or pressing to pellets and briquettes.  

 
Heat production in the heating company “Lihula Soojus” is ~3800 MWh/y (maximum capacity 1.8 MW). 
The boiler house is owned by municipality and has contract with farmers for fuel supply. Approximately 
one third of Matsalu meadow hay is used by Lihula boiler house. 
 
The main learnings from the project are: 

• If there are difficulties to harvest hay on meadows (because of flooding) then alternative fuels 
e.g.,  wood chips, straw and field grass (hay) could be used; 

• Hay and wood chips cannot be used simultaneously (one day hay, next day chips – different 
feeding equipment and burning regimes needed); 

• Maximum heating capacity with hay fuel is 1.5-1.6 MW, maximum efficiency is 85%;  
• Pre-cutting (length of stem pieces is 10-15 cm) and baled (square and round bales) hay (straw, 

reed) can be used in the boiler house; 
• The boiler has the moving grate and need to burn dry fuel. The moisture content of herbaceous 

biomass have to be less than 18% (in order to prevent the mould) and moisture content of wood 
chips less than 35%; 

• 1350-1400 tons of meadow hay is used in heating season (approx. 3000 square bales). The price 
of meadow hay is 43-45 €/t (11-12€/MWh). Heat price for consumers ~58 €/MWh. In district 
heating networks using shale oil the consumers price on average 70-80 €/MWh (without VAT); 

• The grate needs to be replaced in summer 2015. Fuel feeding system has been repaired a few 
times. The ash screw conveyer was repaired, erosion signs (ash is silica rich);  

• The boiler is working well. If the load of boiler is high (over 1.4 MW), signs of melting of ash and 
slag formation can be noticed. 

  
 
Possibilities and approaches for utilisation of reeds for energy production,  
Aija Zučika, INTERREG IV A “COFREEN”, Latvia 
 
Common reed can grow up to 2.5m in height and can produce biomass of 2-8 t/ha. Several countries face 
a problem of overgrowing of water bodies with reeds and further with bushes. In Latvia the Interreg 
project “Cofreen” was focusing on reeds in Pape Lake (Natura 2000 territory). Reeds in Latvia can be cut 
in summer or in winter; several companies provide such service. Cutting success depends on weather 
conditions and it needs a lot of hand-work especially in summer. There are different reed cutting 
machines available. Reeds of Pape Lake are long and strong and are suitable for roof construction. 
 
Reeds can be also used for production of pellets and briquettes. Moisture content is ~7%, ash content 
2.7%; calorific value 15.98-18.75 MJ/kg which is similar to calorific value of wood pellets. The best results 
can be obtained in a mix 70% reed and 30% of peat. Because of high content of cellulose, reed burning is 
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not complete and can block the combustion unit. Using a rotating firebox can solve this problem. It has 
been estimated that it is not profitable just to cut reeds for biofuel. Reed is a very light material and 
requires lot of space for transportation. It is more profitable to use reeds for roofs and produce biofuel 
from left-over reed (cut-offs).  
 
Reed can be also used for biogas production, but it should be cut in small pieces and reed biomass should 
not exceed 40%. 
 
There are 17 lakes and pond farming - 10826 ha suitable for reed cutting business in Latvia (reed biomass 
potential is 69 th. tons). Reeds in coastal area are more suitable roofs, but reeds growing inland – for 
pellets and briquettes because producing larger amount of biomass.    
 
 
Working group discussions:  Balancing nature conservation and processing of grassland biomass - 
planning local actions 
 
 
One international and 5 national working groups were organised. Working groups received information 
and data about “Grassservice” project pilot municipalities – Sigulda and Ludza and had to make a proposal 
for optimal grassland biomass management in the municipality to ensure maintenance of grassland 
ecosystems and sustainable use of grass biomass. The following aspects had to be considered: 

 availability of grassland biomass resources and conditions for its harvesting including biodiversity 
conservation aspects, 

 conditions for biomass transportation (distances, format of biomass), 

 available facilities that can be used for utilisation of grass biomass, 

 necessity to set up new biomass processing facilities, 

 possible integrated solutions to balance nature conservation, agriculture and bioenergy 
production on the municipality level, 

 actors to be involved and cooperation needs. 
The results of the working groups were presented in the poster session on 6 November and are 
summarised in Annex 1. 
 
 
Thursday, 6 November, 2014 
 
Session IV. Possibilities for production and utilisation of compacted biomass 
 
Production and use of compacted biomass: peculiarities and aspects to consider, 
Andris Kronbergs, Latvia University of Agriculture 
 
Research has been done to find out the possibilities and the cheapest way for making compact materials 
from energy plants – grass and cereal straw, common reed, reed canary grass and industrial hemp. 
Several possibilities for cutting, drying on field, primary compacting, transporting to workshop or storage, 
shredding, drying, milling and compacting were analysed with respect to preparation of pellets, briquettes 
and bales to be used for energy production and/or animal feeding; pros and cons were considered (Figure 
1). 
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Figure 1. Compacted biomass production. 

 
 
As mentioned already earlier, one of the problems of combustion of grass biomass is high ash content. A 
possibility to reduce the ash content in biomass is leaving e.g., the reed canary grass on the field until 
spring (rain washes out minerals) and then to collect it. 
 
It has to be decided in advance if biomass is used for energy production or animal feeding as 
requirements for the material are different. Different shredding, pelleting, briquetting and baling 
machinery is available on the market. In order to select the right machinery, the amount and type of 
material to be processed has to be estimated in advance. As smaller particles are needed as more energy 
is necessary. From the energy consumption point of view (for cutting and compressing) to produce 
briquettes the optimum length for particles is ~12 mm. Briquettes with longer pieces are more stable (less 
powder content). 
 
The main conclusions of the research are: 

 the baling consumes less energy compared to other compacting processes, thus can be  
recommended for solid fuel production. Process is well known, and baling machines are widely 
used in farms. Bales can be burnt directly. Stationary baling machines can make the bales with 
material density up to 450 - 500 kg/m3. Transportation of square bales is cheaper (less free space 
in the cargo). 

 production process without the hammer mill makes less air pollution, so there is no need for high 
capacity air purification system.  

 prolonged material drying in the sun is not recommended, if material is intended for animal 
feeding. 

 grass stalk material can be mixed with other materials (peat, wood chips, etc.) for solid fuel 
production. 

 price of equipment can vary several (up to 10) times, depending on the manufacturer and quality 
of service. The cheapest price of equipment is in China, but the different payment terms 
compared to the EU has to be taken into account.  

 
Discussion: 

 expert opinions differed concerning suggestion to use peat as additive to grass biomass for 
combustion, considering from one side climate change and nature conservation aspects from 
another side the resource availability in Latvia; 

 leaving cut grass on the field to allow wash out of minerals can solve problems of high ash 
content. In spring this grass can be cut and collected with ordinary agricultural machinery, 
collected and baled afterwards. Usually in early spring tractors are also less busy. The company 
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“Latgran” in Latvia has investigation experience in this. However, it was admitted that farmers will 
not receive subsidies for such early mowing, but perhaps, there is exception for reed canary grass. 
On the other side, for natural habitats such approach is not suitable because of nature 
conservation aspects (possible threat to birds). In order not to poses threat to birds or other small 
animals mowing should be done very early, which is usually not possible because ground is too 
wet.    

 Reed canary grass can be used for construction and insulation. This material is very hard and 
insects or mouse do not like it in opposite to other types of grass.  

 
Experience and prospects for production and use of grass biomass pellets for forage, 
Mārcis Priede, Mārtiņš Bērziņš, Baltic Unique Solutions Ltd, Latvia 
 
The company has found technological and marketing solutions for production and selling of hay pellets for 
forage. Grass for pellet production is mowed when it is ready (mid July, August). The company was 
founded in 2009 and in 2010 first pellet production device set up and the production of pellets started. 
Pellets are sold to pet shops in Latvia and exported abroad e.g., Russia, Italy. The pellets are mainly meant 
for rodents fodder (e.g., for cows having only pellets is not suitable due to their physiological peculiarities 
of feed uptake, hay has to be given as well). In 2013 the company has received the certificate of a 
biological production factory producing biological fodder. With the help of EU Structural funds, a new 
pelleting plant is under construction. 
 
For production of organic hay pellets several items are needed - organic meadow, farmers mowing the 
hay, hay preparation equipment (hay cutter, hammer mill), drying (natural on the field not more than 1 
day or artificial), pellet manufacturing equipment, suitable facilities for production and storage of ready 
products. 
 
The main benefits of biological pellet production, especially for small farms, are additional use of 
biological meadows; high value feed containing natural vitamins; more efficient use of feed; individual 
recipes best for particular pets at different age; convenient storage of ready products. Hay that is not 
suitable for feed production can be pelleted for fuel (modern technologies can be used for automatic 
cleaning of ash). Ash can be used for fertilisation of arable land. Pellets are compact and easy to transport 
and easy to store. Moreover lignin is the “must” for forage pellets as it makes pellets compact.  
 
Discussion: 

 Currently 4 farms are delivering hay from ~120 ha to the company. About 200 t of pellets are 
produced per year. The loss during pellet making process is 5-10% as not all hay is not suitable for 
forage pellets. About 100kWh of energy per ton is needed. The company can increase its capacity 
upon request.  

 Poisonous herbs do not pose problems, because the number of such plants in meadows is very 
small and thus the concentration in pellets in total is negligible. 

 In Latvia in order to get single payment subsidies, farmers have to mow meadows anyway (earlier 
also mulching the hay at site was allowed, but not anymore), thus it is beneficial for farmers to 
mow and sell the hay to the company. The limiting factor for cost efficiency is transportation 
distance of hay. 

 
 
Session V. Use of grassland biomass in socio-economic context 
 
 
Economic feasibility of late mowed biomass utilization: case study example in Silute district, Lithuania 
Justas Gulbinas, LIFE “Baltic Aquatic Warbler”, Baltic Environmental Forum-Lithuania 
 
The LIFE “Baltic Aquatic Warbler” project aims at saving this bird from extinction and help its population 
growth by implementing various measures to preserve their natural habitats as the same time promoting 
ecotourism and business based solutions. Within the frame of project the economic feasibility of 
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utilisation of late mowed grass in Silute district was carried out. There are 3 pellet producers in the 
municipality having capacity for accepting more biomass. The chosen target pellet user in the study was 
Silute heating company using 7 heating boilers for the municipality. One of them uses mainly straw and 
hay rolls for heating. The study had to answer the question is it economically feasible to switch the fuel. 
The study showed that only for 3 boilers can be reconstructed economically feasible to switch to grass 
pellets. However, they produce less than 10 % of all the central heating, thus it still a question is it worth 
to make such reconstruction. In Lithuania the law does not allow requesting heating companies to buy 
pellets only from local producers. Biofuel needs to be bought in open market. In practice pellet fuel is 
more expensive than other biomass e.g., wood chips. 
 
Alternative solutions were identified e.g., transporting and selling pellets in Lithuania and other EU 
countries or investigate possibilities for paper production out of grasslands e.g., 70% of pulp in Asia and 
mainly China is made from non-wood products. However this approach may face technological difficulties 
due to peculiarities in composition of grass material. 
 
Discussion: 

 Perhaps it is possible to make pulp out of grass and used the obtained material for insulation 
purposes. 

 Wood chips are cheaper than pellets and less ash is produced during combustion. Pellets have to 
be at least 2 times cheaper than other fuels to be considered as a commercial fuel. There needs to 
be investments done in the existing boiler house to reorganize it and also to purchase pelleting 
machinery. Production of bales could be a better alternative solution, although straw bales are 
still preferred than grass bales. 

 Subsidies to the boiler house might be needed for using only grass biomass e.g., from nature 
protected areas and not to raise the price of the heating. In Germany biogas production was 
subsidized (stable price for 20 years) and as a result biogas production (growing of maize) 
developed rapidly. Since 3 years additional subsidies were offered to biogas plants for using 
biomass (more than 50%) from landscape protection areas. This measure did not receive an 
interest from biogas plant operators. 
  

 
Integrated approach to grassland management and planning: interrelation of social, economic and 
environmental aspects, 
Kestutis Navickas, LIFE “Viva Grass”, Baltic Environmental Forum-Lithuania 
 
The problems addressed so far have been related to the land use change, abandonment of farmland, 
intensification of agriculture and the fact that grass in grasslands is not used (wasted) at the same time 
biodiversity of these areas is declining. During this workshop it has been discussed that grass biomass 
from semi-natural areas is not very attractive energy source. There are limited options to utilize it in 
economically feasible way (cultivated energy crops and wood provide better opportunities), although a 
variety of technological solutions for processing grass biomass is available in the market. However, if the 
society is caring about valuable ecosystems it has to pay for it in one or another way. 
 
In order to find the best solutions, strong and long-term local/regional planning should be taken. Other 
aspects needed is a political support, recognition of the problem and complexity of the solution. As seen 
from the example of the Alpine region municipalities a clear and long-term goal was set up, strong 
commitment taken by municipalities for implementation of a large variety of multifunctional solutions, 
which interact and support each other and tackle several issues (tourism, biodiversity, local economic 
development, etc.). 
 
It is still important not to forget that traditional and extensive farming has proved its reputation through 
historical perspective. Integrated approach should not be forgotten before taking decisions. 
Political/society support and “solid” commitments of stakeholders have to be ensured. Public money 
should be attributed to the public goods and “polluter pays” principle should be applied. 
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 Discussion: 

 One of the crucial issues related to the use of grass biomass from nature value areas is economic 
feasibility and profitability. Cattle grazing and animal feed should still be the most preferable 
option for use of grass biomass wherever it is possible, these options should be explored first. 

 Small scale local solutions e.g., Lihula example (EE), Alpine region (DE) example, example of grass 
pellet production for forage (LV) have also proven to be successful. 

 Possibilities and experiences for production of charcoal (solid carbon) with the help of pyrolysis 
from grass biomass should be surveyed. Process might be quite expensive. 

 Integrated and combined solutions (e.g. IFBB) brings better results than stand alone approaches. 
Production of pellets could be target to energy and forage production, in that way costs can be 
reduced. 

 Appropriate agri-environmental schemes are necessary to support practices promoting the use of 
grass biomass efficiently in high nature value grasslands. There should be a close cooperation 
between Ministry of Environment and Ministry of Agriculture on allocation of funding. 

 In opposite to many other countries in the EU, Baltic states are rich in grasslands (being a value 
and problem at the same time) thus their management might be challenging, however, there 
should be clear policy goals set on national/regional level to preserve nature values of grasslands. 
More targeted support and management schemes towards conservation of nature values should 
be developed, closer cooperation between farmers and local decision makers established. 
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Annex 1. Results from the working group discussions 
 
  
Working Group 1. Sigulda case. 
Two possible options were proposed by the working group. 
 
Option. 1. To develop pelleting facilities in Allaži, More and Sigulda. Pellets could be produced for: 
1) forage: 

 regular hay pellets, 

 hay pellets with additives (cereals, legume, fruit and vegetables not suitable for direct marketing), 

 vitamin rich hay pellets from biologically high valuable grasslands (Allaži). 
2) heating (ash can be used as fertiliser): 

 in private heating systems, 

 in boiler houses (up to 10% from biofuels). 
3) bedding material for (farm) animals. 
 
Option. 2. To establish a new biogas production facility in More parish where one more pig farm might be 
constructed and to complement with grass biomass the production of biogas of the existing biogas facility 
near Allasmuiža using pig slurry. It might be possible to supply grass to biogas plants also close to Sigulda 
county borders. 
 
It would be necessary to identify land owners who would like to offer grass for cutting and establish a 
cooperation network with local farmers (land owners) and agricultural companies, operators of farm 
machinery. 
 
There is a need to organise informative seminars on utilisation and efficiency of pellets, use of grass 
biomass for production of biogas, management of grasslands. 
 
Rural tourism in the area should be developed.  
 

 
 
Working Group 2. Sigulda case. 
 
It was suggested that the first priority would be to organise in all the municipality that the surplus of grass 
from biologically valuable grasslands is distributed to farms. In the area bordering with Ropaži, Inčukalns 
and Krimulda County the management of biologically valuable grasslands should be organised with the 
help of “mobile sheep brigades” - cooperation network should be established that farmers can rent sheep 
for grazing in their meadows.  
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A new biogas plant in Allaži having cattle farms in the area should be established to produce biogas from 
manure and grass biomass mix. It has to be investigated if the heat produced in the biogas plant could be 
delivered to Allaži parish heating facility. 
 
A new pellet factory can be established in Jūdaži (capacity 2 t/hr). Also a boiler house could be established 
there to be operated by the surplus biomass obtained from the areas in the vicinity. Pellets could be used 
for local district heating and sold in market. 
 

  
 
 
Working Group 3. Sigulda case. 
 
It was suggested: 

1) to establish cooperation between bordering regions; 
2) to develop cattle farming in the region. Currently only ~1/3 of all grasslands are used for farming; 
3) to adjust municipal buildings for heating with biomass. Currently ~24 t green biomass is available, 

~ ½ has to be used for cattle farming, the rest can be used for production of pellets. 
4) To promote purchasing of mobile pelleting device in cooperation with neighbouring 

municipalities. 
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Working Group 4. Ludza case. 
 
It was suggested that all options for grazing should be fully explored and exploited e.g., cattle and sheep 
grazing in the areas bordering with Zilupe county. Cattle farming should be promoted in the region. The 
municipality should take a strong lead over the development of the process e.g., utilisation of fuel for 
district heating. A new biogas plant (possibly an IFBB technology) can be constructed nearby a pig farm in 
the south from Ludza. Reed pellet production option (no peat!) could be explored in the southern part of 
the county being rich in lakes. It was suggested to reconstruct a boiler house nearby Rundēni to have a 
possibility of combustion using grass mixture with wood or baled grass.  
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Working Group 5. Ludza case. 
It was admitted that the region has experienced loss of people during the last years. The region has ~8 th 
ha of grassland. There are many small landowners in the area. Nevertheless biomass use for biogas 
production and combustion should be promoted. It might be possible to produce biogas in the region to 
ensure 60% of heating needs of Ludza. The working group presented several calculations that could help 
further development of utilisation of grass biomass in the region.  
   

 
 
Working Group 6. Ludza case. 
It was acknowledged that there is no use to make briquettes or pellets if transportation distance exceeds 
15 km. The Ludza district was divided into 11 parts, where each part should have a local bale boiler. Such 
boiler can produce heat for as school (2000m2) needing 800 MWh/y. For each school ~267 t /y of grass 
would be needed. It was suggested to make investments in tractors (15 000 Euro) for bale making and 
boiler house (20 000 Euro) suitable for bale combustion. Calculations done during the working group 
showed that it would be possible to provide heating for ~7 schools in the Ludza County and to make more 
working places. 
 

 


