
Biogas Plant for the Treatment of Organic 
Waste and Cattle Slurry in Aalborg 

Municipality 
 

1. Aim  
 
The aim of the project is to establish a biogas plant which can treat organic industrial refuse, 
household waste sorted at source and slurry from cattle. The use of organic waste with slurry 
ensures that the mixture can be handled easily (pumping and spraying), so that the process 
operates smoothly with improved biogas productivity and better economic results than pure 
slurry plants. The plant is located 10 km from the city of Alborg, Denmark.  
 

 
 

Photo 1: The biogas plant  
(biogas storage on the right hand side, the CHP plant in the rear) 

 

2. Introduction  
 
In 1991 a feasibility study was carried out concerning the anaerobic digestion of organic 
industrial waste and household waste sorted at source from the Aalborg Municipality together 
with cattle slurry. The purpose was to demonstrate that it is technically viable and 
economically profitable to replace landfilling or incineration of organic waste with a process 
which would transform the waste into an energy source and soil conditioner. 
  
The waste is mixed with the cattle slurry and digested under anaerobic conditions at 55°C in a 
reactor tank. The gas produced is used for a cogeneration plant and the degassed and 
hygienized biomass is returned to the farmers' fields as fertiliser.  
 
A feasibility study showed that the project was profitable if a construction grant could be 
obtained and that the technology in a longer perspective would be competitive with traditional 
treatment methods for waste even without a grant. However, Aalborg Municipality did not 



wish to invest in the new treatment method for the organic industrial waste and the household 
waste sorted at source.  
 
Jysk Biogas A/S, who had carried out the feasibility study together with PlanEnergi, already 
had experience in the use of industrial waste and household waste sorted at source in the 
biogas plant in Vegger as well as knowledge of other Danish experiences in the field via 
laboratory analyses from other Danish biogas plants.  
 
The agreement was therefore made with Aalborg Municipality that in case a biogas plant, 
privately owned and run, was constructed, the municipality would be willing to direct its 
source sorted household waste to it as well as any other organic industrial waste . Therefore a 
consortium was created, consisting of Jysk Biogas and PlanEnergi from Denmark as well as 
Practically Green from UK, to arrange funding, construction and operation of the plant with a 
view that this was the first of a hopefully long series of similar plants in Europe and the rest 
of the world.  
 
However, the process to arrange for the location of the plant, its funding and its management 
has been long and complicated and the project even faced competition from the newly 
established natural gas pipeline in Denmark.  
 
The plant was finally built in conjunction to an existing natural gas fired cogeneration plant 
which supplied the small towns of Vaarst and Fjellerad. At the project approval and contract 
signing with Naturgas Midt-Nord, the natural gas company, Vaarst-Fjellerad Cogeneration 
Plant, had made it a condition to be able to use biogas in addition to natural gas. This had 
been accepted under the condition that a minimum consumption of 650.000 m3 natural 
gas/year is maintained.  
 

3. Technical Description  
 
Biomass is supplied to the plant by a slurry tanker, (slurry, fat waste, other liquid waste) or 
container (slaughterhouse waste, bentonite, sorted household waste). With the exception of 
bentonite, all waste is loaded in closed systems (see Figure 1). From the 3 storage tanks, the 
slurry and the organic waste is pumped into the two digesters which are operated as two 
parallel reactors. The temperature in the digesters is about 53°C. The average hydraulic 
retention time is 16-18 days. The guaranteed retention time (the interval between pumping in 
and pumping out) follows the veterinary guidelines; being a minimum of 8 hours at 53°C.  
 

 
Figure 1: Process flowsheet of the biogas 



 
 

Photo 2: The reactor for the treatment of the source sorted refuse 
 
The household waste tank functions as an independent digester which can treat 10 - 15 
tons/day of sorted refuse. After digestion in the household plant, plastic remains and other 
substances are removed and sent for incineration while the slurry is supplied to the storage 
tank for digested slurry with a volume of 9,000 m3 . In the same way, the digested slurry from 
the two digesters is supplied to the storage tank for digested slurry. This storage tank is 
provided with a cover membrane in order to collect biogas produced during storage, 
(complete digestion requires very long retention time). From the storage tank the slurry is 
pumped to the load-unload section where from the tankers can transport it back to the farms.  
 
The biogas produced is stored in a gas storage of 2,000 m3 and then pumped during peak 
hours either to the engine of the plant directly or after compression to 4 bar, to the Vaarst- 
Fjellerad Cogeneration Plant via a 2 km long plastic pipe.  
 

4. Performance of the Biogas Plant  
 
The plant started running in August, 1997. Until November when the Bergen engine started 
running the plant had a reduced gas production. During November and December 1997 the 
gas production was raised gradually. However, the compressor unit could not supply 
sufficient pressure for the Bergen engine in the Vaarst-Flellerad Cogeneration Plant. 
Improvement of the methane content of the biogas in mid December and changes of the 
compressor unit in mid January 1998 allowed the necessary amount of gas and pressure to be 
produced. During January the gas production grew to a maximum of 14,500 m3/day.  
 
The project then faced technical problems such as gas leaks from the cover of the reactor 
vessels and stirring problems due to accumulation of organic material. These problems were 
overcome and the plant could attain its design production of about 9,000 m3 biogas/day. 
However, these problems revealed that the design and construction of the top cover of the 
reactors need further improvements. Beside this, there are continuous problems with the 
supply of adequate pressure and amount of gas for the Vaarst-Fjellerad Cogeneration Plant.  
 
The plant has been operating with 13.5 tons of pre-treated household waste/day collected in 
Helsingor and pre-treated in Herning.  



This thermophilic anaerobic digestion process has a biogas productivity of 108 m3 gas/m3 of 
waste, being one of the highest for Danish biogas plants operating on organic waste and 
slurry.  
 
Environmental Performance  
The plant produces 9,000 m3 biogas /day or 3,285,000 m3 biogas /year. 980,000 m3 is used in 
the on-site CHP plant (Jenbacher Energie engine 551 kWe and 725 kWth). Heat from the 
CHP plant is used for the biogas process and the electricity is sold to the grid. In addition, 
2,335,000  m3  of biogas replaces natural gas in the Vaarst-Fjellerad Cogeneration Plant 
(Ulstein Bergen engine 2,000 kWe and 2,470 kWth) to replace natural gas.  
 
The annual reduction of emissions are summarised in Table 1.  
 

Table 1: Environmental performance of the plant 
 

Component SO2 kg/y NOx kg/y CO2 kg/y 
Electricity: 2,207 MWh/y 2,400 3,800 1,800 
Replaced Natural Gas: 1,380,000 m3/y 0 0 3,100 
Total 2,400 3,800 4,900 

 
 

5. Economic Performance  
 
The total construction cost was 33.9 million DKK, while the annual income of the plant is 
5.494 million DKK and the annual operating costs 2.558 million DKK. This corresponds to a 
simple payback time of 11.5 years. However, from the year 2000, when the favourable 
introductory rate for natural gas for the Vaarst-Fjellerad Cogeneration Plant will cease, the 
income of the project will increase and the simple payback time will be reduced to 9 years.  
 
Due to the technical problems the project faced financial difficulties in the early stages of its 
operation.  
 

6. Project Identifiers  
 
 

 
Project:          BM/352/91-DK  
Owner: Vaarst-Fjellerad Biogas Company  
Contractors:  PlanEnergi,  
  Jyllandsgade 1 

DK-9520 Skorping  
Denmark  
Tel: +45-9682-0400  
Fax: +45-9839-2498  
Jysk Biogas & Practicaly Green  

Technology:   Jysk Biogas  
Total Cost:     3,261,959 ECU  
EC Support:     773,175 ECU 


