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Introduction

The bio waste biogas plant Erkheim is part of the “Biomasse-Kompetenz-Zentrum Käßmeyer” (Bio-Mass 

Competence Center Kaessmeyer).
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The Investment started with a compost plant and was expanded step by step to other business segments.

In 1998 the Biogas plant was built with a Fermenter volume of 2,000 m³ (1,000 + 800 m³) and a co-generation 

with 320 kW (2 x Schnell Dual-fuel CHP 160 k)

In 2002 the business with solid bio fuel like wood chips and pellets was started.

This enterprise is completely private owned and since more than 20 Years active in the bio waste disposal.

During the entire operation, the plant has been constantly improved and expanded.

Today the biogas plant has a fermenter volume of totally 4,200 m³ and a CHP with 1.13 MW

The processing capacity is annually 20,000 t of bio waste including catering waste and organic industrial 

waste.

The last major improvement of the biogas plant was taken two years ago and completed this year.
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The typical Conditions of Waste 

The substrates for the anaerobic digestion must be high aqueous. But depending on their nature and source 

the material contains more or less parts of not digestible organics like wood, fibers but also contraries like 

plastics, stones and metals.

Typical appearance of organically urban waste Typical appearance of food leftovers and kitchen waste

Generally must be noted that this type of material is very inhomogeneous and different in Summer and Winter 

time but also differently depending on the collecting area. 



Practical Experiences with a Waste Plant

5

Organic waste from households and the municipal waste collection is the biggest challenge on a Biogas plant.

 The part of contraries could be between 5 % and 15 % by weight.

- It could be noted that the larger the urbanity is, as more is the part of contraries.

- As more the collecting area is from villages, as more is especially in Summer the part of grass, wood, 

tree and bushes clippings.

- Most of organic waste from households is packed in closed plastic bags.

- The waste contains stones, glass and porcelain. This part caused abrasive wear on pumps and cutters.

- The waste contains batteries and metals in different kind and sizes. It is not unusual that you could find a 

small motor into the waste.

Food leftovers and catering waste is characterized with a better uniformity.

 Depending on the collecting area the part of contraries is more or less high.

 The part of plastic is lower but there is also glass, porcelain and metals (cutlery but also tins) included.

 Catering waste includes more or less bones which are not digestible.

Industrial waste, process sludges and liquids

 Such kind of material is characterized in very uniform condition.

 The content of purities is normally negligible.
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Another typical group of waste which is processed in the plant are overstored grocery and foodstuff 

 Such kind of material is delivered generally with its sales packaging.

 From time to time there are whole batches delivered, complete palletized.

 Packed food certainly needs the greatest handling expenses but on the other hand this material brings the 

highest gate fees.

 The receiving area contains different areas like a bulk bunker for organic waste,

 a bulk chute for catering waste,

 Receiving tanks for liquids and sludges,

 and not at least free space for receiving pallets 

The bio-waste processing plant of Bio-Energie Schwaben GmbH, Erkheim, is able to collect and process all of 

this different waste streams. 

The machinery is designed with a high flexibility to process all kind of this input material. 
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Laws, Regulations and  Standards

The operation of a waste plant is involved in many important laws and regulations which must be comply. 

Exemplary the most important rules and regulations are:

 The German BImSchG and BImSchV (Environmental rule and regulations)

 The German BetrSichV (operation of installation requiring surveillance and operational safety)

 The European Hygienic Regulation for Animal By-Products EC 1774/2002

- Catering waste is Category 3 material and needs

- a pasteurization with 70 °C within 1 hour

- and with particle size < 12 mm.

 Certainly all German waste laws like AbfG, KrW-/AbfG, TA-Abfall, TA-Siedlungsabfall, the Water law and 

Fertilizer law.

 Not at least for the design and construction the relevant Standards and Regulations like DIN(EN), VDI/VDE, 

DVGW and DWA, TRD, etc. must be observed.
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Technology

Which are the main steps and technology for the processing of waste?

 Receiving and storage of material

 Disintegration of the material

 Hygienisation

 Hydrolysis

 Fermentation

 Biogas cleaning (desulfuring and dewatering)

 Utilization of Biogas 

 Processing of effluent and residuals
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Plant Figures

According to the hygienic requirements the Receiving Area is strictly separated into two parts

The main hall is for bulk delivery of organic waste 

and overstored food packing's, the side hall is the 

delivery area for catering waste and liquids.

The entrance into the “food waste area” must pass 

a hygienic gate on which the staff must wear 

protecting cloths and shoes.

When leaving this area the staff must disinfect and 

wash their hands and shoes.
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Plant Figures

The bio waste and industrial waste in it’s typical condition

Municipal bio waste comes by collecting trucks 

which unload it as bulk into the hall.

The handling is made by front loader.

Industrial waste, overstored food etc. is delivered in 

different forms, as bulk or complete packed on 

pallets.

The packings are opened by a special de-packing 

machine or needs a manually handling.
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As first step the non-uniform bio waste must be made more uniform  and the solid structure must be 

disintegrated. At this process it’s to ensure that the biomass is as best as possible decomposed, the plastic 

parts and batteries, however should remain mostly undamaged.

The first machine is a screw-mill and it works as 

bag opener and  makes the pre cutting. This 

machine is also the dosing unit for the pulper.

The second machine is a pulper in which the 

organic is dissolved. With a separate screening and 

contraries separation unit all plastics stones and 

metals would be removed from the suspension.

Plant Figures
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Plant Figures

According the hygienic regulations the food leftovers and catering waste must be milled before 

pasteurization. In Erkheim a hammer mill with a screen mash with of 12 mm is used.

The receiving area of catering waste is designated as “black” 

area. Only after passing the pasteurization station it’s 

hygienically safe and could be handled in the “white” area.
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Plant Figures

The heard of the plant is an two step Biogas system, which means the hydrolysis and pre-acidification is 

strictly separated from the methanisation.

With a two-step Fermentation we get the highest possible efficiency.

The hydrolysis tank is made from stainless steel and 

complete insulated. The tank volume is ca. 800 m³.

Together with several storage and buffer tanks the 

hydrolysis time is between 2 and 4 days.

Today there are four fermenter installed, working in 

parallel. All tanks are made from reinforced concrete 

and full all around insulated.

With the fermenter volumes of 2 x 1,200 m³, 1,000 m³ 

and 800 m³ we get a retention time of ca. 14 days.
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Plant Figures

The new co-generation set GE Jenbacher Type 416 with 1.131 kWel. has an excellent efficiency with ηel. 42,1 % 

and ηtherm. 42,3 %.

The CHP module is installed in a noise protected 40” 

container. The backup cooler and exhaust silencer 

are assembled on the container roof

Mandatory is an emergency flare installed. 

The combustion capacity is 3,000 kW
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Plant Figures

One of the most important part of the plant is the Biofilter. Unfortunately, the input material has the property to 

acidify very fast and starts to smell very strong. Therefore all handling, storage and hydrolysis are happenend 

in closed rooms. The bad smelling air is removed and cleaned into the biofilter. 

The biofilter is a very simple but very effective construction. The filter material contains mainly wood chips. Even 

though the live time is lower, this material is cheap and self produced.
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Plant Figures

The management of the digested residuals is one of the keys whether the waste plant is profitably or not:

We have tree main parts of residuals:

• The contraries which are separated before the biogas process.

• Surplus Liquid.

• Solids which are separated from the digested substrate.

The separated contraries are mainly plastics, wood 

parts but also textiles and light metal foils.

This material is delivered as RDF to a power plant.

The heavy fraction, containing the stones, glass, 

porcelain, bones and metals, must be disposed to a 

dump side.
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Plant Figures

With the organic waste 80 – 90 % of water is delivered to the plant. This water remains as surplus … a nutrient 

rich liquid.

Additional water accrue from cleaning processes.

Some of the surplus water is used for irrigation of the biofilter but also all dilution water is recycled. 

Nevertheless a huge amount of surplus liquid needs a treatment  before we can dispose it.

The disposal could be:

 Discharge into the sewer (for municipal Waste Water Treatment plant)

 Evaporation

 Utilization as liquid fertilizer

The discharge into sewer was practiced at the beginning of the plant operation. The digested effluent is rich on 

not digested solids (fibers, minerals) and contains still all nutrients.

Therefore a liquid-/solid separation was installed and is used. 

 Separation with a decanter centrifuge

 Separation with a screw press separator

 The combination of the screw press separator with a flocculation and the decanter centrifuge.

However with all the methods the COD and especially N and P contamination was still higher than the 

municipal sewage plant could work with. Therefore and based on a heavy polluting fee the discharge costs 

were accordingly high.
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The evaporation of the effluent was tested but this method was found to be more expensive.

Therefore the management was looking for an agricultural utilization. The requirements for fertilizing are:

 Compliance with the legal requirements of the BioAbfV, DüMV and DüV (fertilizing law).

 Regular analysis and monitoring of the effluent conditions.

 Needs a 180 day storage because during winter, frozen, snow covered or water saturated ground it’s not 

allowed to fertilize. 

To safeguard this disposal way – better said this utilization way – the management rents his own agricultural 

fields.

Conclusion:

 The cost-effective utilization is the agricultural way.

 The discharge into sewer is expensive, complicated to use and has to be care on the limits of the municipal 

sewer. 

 The evaporation is the most energy-intensive process and more or less technical and commercial barriers.
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Plant Figures

Today it is only the screw press separator in use. The screen slots are very small with 0.5 mm. With the 

machine configuration could be removed more than 80 % of the solids.

The separated solids contains ca. 50 % not digested organic (fibers) and more than 60 % of the nutrients. It’s a 

excellent material for compost but could be also used as fuel after drying.
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Modifications and Prospects

The biogas plant was designed and operated as a single step fermentation and was expanded during the time 

with additional fermenters for increasing the process capacity.

In this time the original version of the pulper comes to be a needle-eye for the processing the waste.

The process of dissolution and separation was carried out successively batch-wise. In this way one cycle has 

needed round about one hour and with increasing the plant capacity it comes to be necessary to work in two 

shifts and also on weekends.

In the same time a separate hydrolysis tank was installed (by rebuilt of an existing tank) and the biogas 

process was changed to two-step fermentation.

The hydrolysis is also working as a buffer for non-working days like Weekends and public holidays and the 

fermenters are evently distributed with well-balanced feed.

The measures to boost the efficiency was completed earlier this year and the results are significant.

 The energy yield increased by up to 30 %, with the same input material.

 The biogas process now is much more stabile than before, load peaks could be avoid.

 The degradation rate of the organic is currently more than 85% = more and better biogas, less odor and 

better condition of the effluent.

 But not at least because of the well hydrolysis the formation of floating layers into the fermenters is 

considerable. 

Last year the pulper was re-designed and a new separation unit was installed. Both machines are working now 

in parallel and has reduced the cycling time to less than the half.

Today all material preparation could be made within one shift and only from Monday to Saturday.
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Eigenstrombedarf der Biomüllvergärungsanlage der BioEnergieSchwaben GmbH 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Energy self consumption could be reduced at 20 % but more important because of a better Energy 

management the high consumption peaks could be reduced to a lower level.
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With the two step fermentation the degradation of the organic substances are significant increased.

Better degradation is tantamount with a higher biogas yield.

Another advantage of the two step fermentation is the better biogas quality, because the energetically 

worthless hydrolysis gas (mainly CO2 with trash gases like H2S) is removed before.

Stromeinspeisung der 

Bioenergie Schwaben GmbH
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The last major modification is the renovation and new installation of the control system. This action will be 

finalized within the end of this year.

It’s expecting to optimize the energy self consumption again with a consequently energy management with 

peak control.

With the new control system the degree of automation would be increased which will allow to operate the third 

shift and on weekends as “ghost-shift”

Conclusion

For a satisfying profit – and this is the only basis for survival in this market – it is necessary to make a 

consequently cost control and well organized operation.

As more flexible the plant is as more profitable could be the material which is disposed in the plant.

But don’t forget…. Everything which is going into the plant comes out again (!) The plant solution must take 

care on all.
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Final Remarks

The first investment Mr. Käßmeyer in 1998 has made, was ca. 4.0 – 5.0 Mio. DM. During the first six years the 

plant needs another 3.5 – 4.0 Mio. DM to come into a safe and sufficient function. The last alternations needs 

additional more than a half Mio. €

Where did it come from?

It was the decision to built a bio waste biogas plant and they looked for another solutions. The developer for 

the pulper technology was found but for the fermenter they decided for a simple agricultural technology.

There was nobody with really knowledge in industrial plant technology (which naturally has their topic on 

production safety). 

There was also nobody which has made a strategically, methodically and professional planning from the 

beginning.

Most of the failures could have been avoided with a well experienced planning. Surely the start investment 

would have been more than 5 Mio. DM but on the end the invested money would never have been in this 

range as it is today.

Any improvements must be made very carefully and needs a in-depth investigation step by step.

It must be strictly avoided any risk to interrupt or stop the production. Such situation will lost more money than 

a ineffective production.

The right solution you will never find on other plants. You must find the right made solution for your own 

situation.
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With our long term experience in Industrial Engineering but also more than 20 Years operational experience 

with processing of organic waste, we are also your partner for optimizing and improvement of your waste 

plant.

The BMK-INNOVAS GmbH is a joint-venture between INNOVAS as an experienced Engineering Firm in the 
field of Industrial Processing Plants and BIO-Energie Schwaben a leading commercial plant operator for 
organic waste digestion, compost and biomass fuel.

In the closed collaboration of the two cooperation partners the extensive experience of the plant operator is 
bundled with the comprehensive know-how of the engineers.

Our company is national as well as international orientated. Know-how partners around the globe are using 
our technology.

Moreover, we are working interdisciplinary with professional experts of any other disciplines which enables is 
to implement the best possible technology for the benefit of our client.

Don’t hesitate to ask us.

BMK-INNOVAS GmbH, Margot-Kalinke-Strasse 9, D-80939 Muenchen

Tel:  +49 89 - 16 78 39 73; Fax: +49 89 - 16 78 39 75; Cell: +49 171 – 27 84 221

eMail: gx@innovas.com     webside: www.innovas.com


