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PROJECT № NNE5/2000/484    EESD PART B ENERGY 

AGROPTI-gas 
 

DEMONSTRATION OF AN OPTIMISED PRODUCTION SYSTEM FOR BIOGAS FROM 
BIOLOGICAL WASTE AND AGRICULTURAL FEEDSTOCK 

 
Project coordinator: Växjö kommun (City of Växjö), Sweden 
Project partners: Stiftelsen JTI (Swedish Institute of Agricultural Engineering), Sweden 
  University of Southern Denmark, Denmark 
  Federal Agricultural Research Centre, Germany 
  LRF (Federation of Swedish farmers), Sweden 
  Bulgarian Association of Investors, Bulgaria 
  Svensk Växtkraft AB, Sweden 
 
1. Location and aims of the project 
A biogas plant co-digesting energy crop and household waste has been built in the city of Västerås, Sweden. The 
project also includes a plant for upgrading of biogas to vehicle fuel quality, filling stations for buses and cars as 
well as storage-facilities for ley crops and digestion residues that are used by the farmers. The project 
demonstrates a sustainable eco-cycle and an interaction between the city and the countryside that favours both 
the environment and economy. The official inauguration of the biogas plant was held at November 23rd in 2005. 
 

 
Location of biogas plant, filling station and sewage treatment plant 

 
AGROPTI-gas demonstrates a process technique with new components to enable co-digestion of easily 
degradable solid biomasses such as municipal source-sorted biological waste with agricultural feedstock; biogas 
being competitive as vehicle fuel and waste management system and recirculation of bio-waste as a high quality 
fertiliser in conventional as well as organic farming and advantages for the farmer to be part of the system. 
Another objective is to demonstrate a dewatering technique with new components that enable dewatering 
without any chemical additives. 
One of the main objectives with the AGROPTI-gas demonstration project is to replace fossil diesel as fuel for 
city buses with biogas and to replace mineral fertiliser with organic fertiliser. The calculated annual production 
of biogas is 2, 3 million Nm3 bio corresponding to 23 GWh. The biogas can replace 3, 8 million km of bus 
transportation corresponding to 1 900 m3 of diesel. The replacement of diesel fuel by biogas reduces the 
emission of greenhouse gasses from 4 800 tonnes of CO2-equivalents to 200 tonnes of CO2-equivalents per year. 
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                                       Biogas plant 
2. Project description 
17 local farmers grow the ley crops on a total acreage of approximately 300 hectares. The farmers sow and 
cultivate the ley until it is harvest-time, then the company Svensk Växtkraft, responsible for harvesting and 
transporting the ley, takes over. The harvest is transported to a storage area near the biogas plant where it can be 
stored in form of silage. The crop is ensiled adjacent to the plant, by means of a plastic bagging system.                                            
   The ley crop is then treated in the biogas plant together with bio waste, source-separated household waste 
collected in brown paper bags. During the anaerobic digestion process the organic substance is converted to 
biogas. The digestate from the biogas production is transported to the farmers who use it on their arable land as 
fertilizer and thereby the eco-cycle is closed.  
   The biogas plant is connected to the other activities at VafabMiljö’s waste management plant. In the plant, 
organic waste, grease trap removal sludge and ley are treated in a fully closed process. Due to modern design of 
the plant, odours are reduced to a minimum. The plant building is closed and all exhaust ventilation air is treated 
in a bio-filter before it is let out into the atmosphere. The biogas plant is designed to fulfil the prerequisites for 
approval by the food industry to use the digestate (bio fertilizer) in both conventional and organic cereal 
production.  
   Biogas from the biogas plant, together with biogas produced at the sewage treatment plant in Västerås is 
upgraded in a plant situated adjacent to the biogas plant. In the upgrading plant the gas is purified to gas of 
vehicle fuel quality. The purified gas is transferred in a pipeline to the bus depot of the local bus company, where 
the buses, waste-collection vehicles and cars are fuelled. Altogether, the gas from the sewage treatment plant and 
the biogas plant is sufficient to produce an amount of vehicle-gas corresponding to 2.3 million litres of petrol on 
a yearly basis. Before the end of 2007, 40 buses, 10 waste-collection vehicles and approximately 500 cars will be 
provided with biogas fuel. 
 
Key data (design values): 
Incoming substrates to the biogas plant per year 

 Source-separated organic waste from households and 
institutional kitchens with a dry matter content of 30 %  14 000 tonnes 
 

 Liquid waste (grease trap removal sludge), with a 
dry matter content of 4 %    4 000 tonnes 
 

 Ley crop from a contracted acreage of 300 hectares with a 
dry matter contents of 35%    5 000 tonnes 
 
Production per year 

 Biogas from the biogas plant   15 000 MWh (corresponds to 263 Nm3/h)          
                                                                                                                 

 Biogas from the sewage treatment plant   8 000 MWh 
 

 Up-graded biogas to fuel quality 
Energy     23 000 MWh (corresponds to 404 Nm3/h) 
                                                                                                                   
Equivalent to petrol    2 300 000 litres 

 Digestates 
solid part with a dry matter content of 25-30%   6 500 tones 
liquid part with a dry matter content of 2-3%   15 000 tonnes 
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The gas produced as vehicle fuel for buses is sold at a price equivalent to the price of diesel fuel. The gas sold at 
the public filling station is sold at a price which is 20 % below the price of petrol.  
   When the biogas has been produced, the digestates are transported to the farmers who use it as a natural 
fertilizer in their cultivation system. In the biogas plant, the digestate from the digester is separated into one 
liquid and one solid phase. The solid phase is loaded into containers and transported to storage areas at the farms. 
The liquid phase is intermediately stored directly adjacent to the biogas plant. From this intermediate store, the 
liquid digestate is transported to nine satellite store which are situated at the farms. The solid part of the digestate 
is used by the farmers in the autumn cultivation as a phosphorous-rich soil-improvement agent, whereas the 
liquid part of the digestate is used as a nitrogen-rich fertilizer in the spring cultivation. The digestates are 
apportioned among the farmers in relation to the acreage of ley for which they have been contracted.  
 

 
                  Schematic flow chart 
 
3. Project results 
One of the main objectives with the AGROPTI-gas demonstration project is to replace fossil diesel as fuel for 
city buses with biogas and to replace mineral fertiliser with organic fertiliser. The biogas plant was taken into 
operation in July 2005. At the end of the project in June 2006 waste was treated at nearly full capacity. However, 
the treatment capacity of ley crop (silage) has been much less than expected due to problems in the pre-
treatment. New machinery has therefore been installed and the intended amount of silage is now treated (in 
October 2006). The gas production has reached the calculated amount. The upgrading plant and the filling 
stations have been in operation since October 2004. According to the investment plan of new buses, currently 24 
buses are operating on biogas. Also three refuse collection trucks run on biogas in the city of Västerås. Biogas is 
sold at the public filling station in Västerås and is delivered to filling stations in Stockholm providing biogas for 
approximately 250 cars.  
Digestate (bio fertilizer) has been used in crop production at the 17 farms connected to the biogas plant during 
the cultivation season 2006. Based on the results for the first half year 2006 the amount of plant nutrient is 
estimated to 60 tonnes of nitrogen, 10 tonnes of phosphorous and 20 tonnes of potassium. Compared to the 
design values the production of bio fertilizer is lower, mainly due to lower input of ley crop (silage). 
   In addition to the environmental benefits from replacing fossil fuel and mineral fertiliser other benefits and 
costs have been considered in the analysis of the whole system and given a monetary value. 
The results show that the demonstrated AGROPTI-gas system is clearly beneficial from a socio-economic 
perspective on all levels considered within the study.  
 
4. Investment and financing 
The total investment cost for the project is calculated to 16, 88 M€ and can be specified as follows. 
 
Biogas plant   8,67 Consultants  0,65 
Gas upgrading plant, tank stations etc. 3,75 Energy costs during erection 0,08 
Biogas transition pipes etc.  1,38 Ground lease costs 0,02 
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Technical infrastructure  0,77 Containers  0,05 
Silage storage area  0,27 Service car  0,02 
Liquid digestate stores  0,54 Miscellaneous  0,05 
Salaries   0,63 
    Total investment cost 16,88 M€ 
 
The project is supported by subsidiaries from the Swedish government and the EU. The subsidiary from the 
Swedish government is allocated to the so called LIP programme and amounts to app 7, 19 M€. The EU 
contribution, by the AGROPTI-gas project, amounts to app. 2, 4 M€. That means that app 7, 29 M€ will be 
financed by ordinary bank loans. 
 
5. Further potential 
The successful project and experience should influence further development and elaboration of policies in bio 
energy, agricultural and environmental policies. 
   New technical solutions, source-separation, dewatering, gas pipelines, biogas plant; new elements and unit 
operations – all together demonstrated in a system – might influence upcoming standards in a long term. 
   The project has contributed to knowledge and experiences for extension of existing and future standards for 
gas filling stations. 
   The organic farmers are allowed to use digestate based on organic waste and energy crops. This is the first 
demonstration of national agreement with organic farmers’ organisation of use of digestate. 
   The project has contributed to improved quality of air and ground water, due to reduced emissions and leakage 
from transport and organic waste handling. This project is in this regard a good demo project. The air quality is 
still increasing by replacing fossil transportation fuels with upgraded biogas in the transportation sector. This 
replaces diesel fuels in the buses and trucks and petrol in the private car fleet.  
The separation of the digestate into one liquid and one solid fraction also separates the plant nutrient in as such 
way that the solid part can be used as a phosphorous fertilizer while the liquid can be used as a nitrogen 
fertilizer. That gives the farmers the prerequisites to fine tune the fertilizing according to the soils plant nutrients 
status and the plants need. The production of ley crop consisting of high amount of clover is an important 
element in the improvement of the soil in cereal dominated crop-rotation. Trough the ley crop the soils fertility is 
improved and in combination with bio fertilizer steps are taken to a more sustainable cereal production. 
   Better environment arises from replacing fossil fuel and decreasing emissions of particles and greenhouse 
gases, less noise, better soil conditions for high quality food. It gives an awareness of the importance of 
contributing to better environment and a sustainable development. Efforts made in source-separation and the 
choice of going by buses driven by gas are considered as important. The project demonstrates a concrete 
example that each individual has a role and can change direction in environmental development. There’s a social 
dimension for farmers to take part in the system, collaborating with colleagues taking part in creating new 
companies and business opportunities. The project also demonstrates an improved rural-urban collaboration by 
this eco-cycle between the city and the countryside. 
   This concept for biogas production, waste handling system and circulation of nutrients can be used in cities all 
over Europe. 
 
6. Contact data of the main project identifiers 
Svensk Växtkraft AB (Owner and operator of the plants) 
Nyängsleden, SE-721 87 VÄSTERÅS, Sweden Tel: +46 21 393565   Fax: +46 21 333150 www.vafabmiljo.se 
 
Ros Roca International S.L. (Contractor of biogas plant) 
German branch, Plochinger Strasse 3, DE-737 33 ESSLINGEN, Germany Tel: +49 711 31059970   
Fax: +49 711 31059979 www.rosroca.de  
 
YIT Vatten och Miljöteknik AB (Contractor of biogas upgrading plant and fuel system) 
P.O. Box 709, SE-261 27  LANDSKRONA, Sweden Tel: +46 418 27575   Fax: +46 418 18683 www.yit.fi 
 
Lindesberg Grus och Maskin AB (Contractor of gas pipelines and liquid digestate storages) 
Stackerud, SE-711 91  LINDESBERG, Sweden Tel. +46 581 17675 
 
For further information see website www.agroptigas.com or contact Mr Per-Erik Persson, Managing 
director of Svensk Växtkraft AB, tel. +46 21 393565 e-mail per-erik.persson@vafabmiljo.se  


