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Utilization potential of free available biomass

Abstract: The use of biomass is multifarious: energy carrier, feed, ecological fertili-
zer. However, due to existing competition in the usage, areas under cultivation can-
not meet the need for biomass in this growing market. 

Rather, there is great potential in free available biomass. This is unused biomass 
from landscape management processes, which is available through vegetation 
care or cleaning measures. However, the legal framework for using these resour-
ces is inconsistent, although the contribution to the environment, specifically nutri-
ent export, is undisputed.

There are several possible usage paths in this connection. Feed, incineration, fer-
mentation, digestate, composting. Therefore, this study investigates the theoretical 
and technical potential of free available biomass from riparian zone care, water main-
tenance and beach cleaning. Based on several case studies and literature, the quan-
tities, the properties of the substrates as well as the fermentability are determined in 
order to investigate the suitability for an appropriate usage path.

Zusammenfassung: Die Nutzung von Biomasse ist vielfältig: Energieträger, Futter-
mittel, ökologischer Dünger. Aufgrund des bestehenden Wettbewerbs in der Nutzung 
können die Anbauflächen den Bedarf an Biomasse in diesem wachsenden Markt 
jedoch nicht decken.

Gleichzeitig steckt in der frei verfügbaren Biomasse ein großes Potenzial. Hierbei 
handelt es sich um ungenutzte Biomasse aus Landschaftspflegeprozessen, die durch 
Vegetationspflege oder Reinigungsmaßnahmen zur Verfügung steht. Der rechtliche 
Rahmen für die Nutzung dieser Ressourcen ist jedoch nicht eindeutig, obwohl der 
Beitrag für die Umwelt, insbesondere durch Nährstoffexport, unbestritten ist.

In diesem Zusammenhang gibt es mehrere mögliche Verwendungspfade. Füttern, 
Verbrennen, Fermentieren, Vergären, Kompostieren. Daher untersucht diese Stu-
die das theoretische und technische Potenzial von frei verfügbarer Biomasse aus der 
Pflege der Uferzonen, der Gewässerpflege und der Strandreinigung. Anhand meh-
rerer Fallstudien und Literatur werden die Mengen, die Eigenschaften der Substrate 
sowie die Vergärbarkeit ermittelt, um die Tauglichkeit für einen geeigneten Verwen-
dungsweg zu untersuchen.

1	 Definition	of	free	available	biomass
In addition to the production of feed, the utilization of biomass is an important 
factor for a sustainable bioenergy market in Mecklenburg-Western Pomerania. 
Tributary silo-maize, grass silage, woodcut, landscaping material and bio waste, 
there are several other available biomass sources. Especially with regard to the 
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increasing use of biomass for energy purposes and the associated use conflicts 
between food and energy production, there is a demand for available biomass 
sources (DBFZ 2018).

1.1 Sources and properties of free available biomass

The acquisition and utilization of biomass depends on quantities and properties 
of the substrate as well as on infrastructural, logistic and legal framework. With 
respect to case studies and literature, this paper determine the suitability of free 
available biomass from three possible sources for an appropriate usage path.

Riparian zone care
Due to the constant export of the nutrients bound in the growing biomass, dif-
fuse inputs into the water bodies can be significantly reduced. Buffering nutri-
ents in the landscape is an important part in implementing the objectives of the 
EU WFD. The previous efforts to develop the necessary space are not yet com-
prehensive enough. With respect to agri-environmental and climate protection 
measures in Mecklenburg-Western Pomerania, there is a demand for a consis-
tent extension of riparian zones along water bodies. With an initiative for more 
structural elements, there will be also an increase in available biomass (Ministry 
of Agriculture, Environment and Consumer Protection 2016). The product of the 
riparian zone management along water bodies is landscape management mate-
rial (LMM). Studies from the year 2015 show that LMM is an efficient energy car-
rier and has a big potential to accumulate nutrients from agricultural areas. The 
examined samples come from the water conservation care along two selected 
river sections. They included both aquatic plants and stalk material from the 
water edges. High contents of hardly degradable substances in addition to low 
levels of soluble sugar and pectin speaks for a slow conversion of the substrate 
(Engler et al. 2017). Nevertheless, the resulting biomass is suitable for the fol-
lowing usage path: feed, incineration, composting and anaerobic digestion.

Water maintenance
In Mecklenburg-Western Pomerania, the water and soil associations are respon-
sible for the maintenance of more than 18,000 km of second order water bodies. 
The open water will be freed from water vegetation throughout the federal state 
to avoid hydraulic damage. Modern WFD-compliant maintenance concepts pro-
pagate an annual, half-site mechanical cutting (Fig. 1).
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Fig. 1: WFD-compliant maintenance concept modifi ed after WBV "UWK"

In addition, the disposal of biomass is provided, but is rejected mostly for econo-
mic reasons. The product of the water maintenance along water bodies is water 
care material (WCM) and represent vegetation of the river cross section. Studies 
at the Peezer stream from the year 2017 show that WCM is an effi cient energy 
carrier and has a big potential to accumulate nutrients from diffuse sources. The 
properties of the substrate differ from those of the riparian zone care. This is 
mainly due to the different composition of the material. Nevertheless, the resul-
ting biomass is suitable for the following usage path: feed, incineration, compos-
ting and anaerobic digestion.

Beach cleaning
Every year thousands of tons of seaweed and Treibsel land on the German Bal-
tic Sea coast. The cleaning of the beaches is mainly for aesthetic reasons impor-
tant for a blooming bathing tourism. Along more than 350 km, affected muni-
cipalities spend big material and fi nancial efforts for harvesting and disposing 
the material. Product of the beach cleaning is Treibsel. It is composed mostly of 
seaweed and other macro-algae’s. Depending on the harvesting technique, the 
biomass contains, in addition to the vegetable components and other impurities 
such as plastic, a considerable amount of sand and water (Ministry of Economy, 
Labor and Health 2018). After appropriate treatment, the resulting biomass is 
suitable for the following usage path: incineration, composting and anaerobic 
digestion.

1.2 Legal framework for the utilization of free available 
biomass

As an essential criterion in the use of energy sources from the substrates descri-
bed here, especially the legal situation has to be considered. The most impor-
tant aspects are, fi rstly, the relations with regard to the "end of waste" in terms of 
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the Closed Substance Cycle Act (KrWG, 2012) and, secondly, the classification 
within the meaning of the Federal Imission Protection Act (BImSchG, 2015). Also 
the Biological Waste Ordinance contains basic duties for the hygienic treatment 
and the examination of biomass thats classified as waste (also compost and fer-
mentation products are covered by the term biowaste) as well as proof of proper 
utilization on surfaces. With regard to utilization on agricultural land, the provisi-
ons of the Fertilizer Ordinance (DüMV) must be observed.

Management of riparian zones
According to the guideline on the provision of structural elements on farmland in 
2016, the growing biomass within riparian zones can be used under certain con-
ditions. Especially with regard to energy recovery, this will meet the aspects of 
the EEG (Fraunhofer IEE 2018). With respect to its origin and its properties, the 
acquired biomass as a product is considered for use as feed, incineration, com-
posting and digestion in agricultural as well as waste fermentation plants. Regar-
ding the utilization in biogas plants, according to EEG, the usage of plants and 
plant components from the landscape care is eligible for funding (§ 27 Abs. 4 Nr. 
2 EEG 2009). However, LMM that is not purposefully cultivated is waste. This 
results from the fact that it generally complies with the definition of waste in § 
3 (1) KrWG and is legally defined as biowaste in accordance with § 3 (7) no. 2 
KrWG. This biomass is also waste after treatment in composting and biogas 
plants and is subject to the provisions of the waste legislation. For utilization on 
agricultural, horticultural and forestry areas, the requirements of the Biological 
Waste Ordinance must therefore be observed. Fertilizers such as compost and 
fermentation products are generally subject to the requirements of the Fertilizers 
Ordinance (DüMV).

Utilization of water maintenance cutting material (WCM)
The disposal of the biomass is recommended in the context of the implementa-
tion of the EU-WFD on state law. After cutting measures, the biomass is to be 
distributed on adjacent areas or traversed and recycled / disposed of. For rea-
sons of economic efficiency, it is not mandatory (LUNG 2017). This has almost 
all WBV anchored in Mecklenburg-Western Pomerania in their statutes. With 
product status, the acquired biomass would considered for use as feed, incine-
ration, composting and digestion in agricultural fermentation plants. Neverthel-
ess, materials from the water maintenance usually correspond to a classification 
under a specific waste code. So, the acquired WCM is also subject to explained 
above waste regulations.

Utilization of Treibsel
In order to the European waste list, the vegetable constituents of Treibsel are 
classified under a specific waste code (Ministry of Economy, Labor and Health 
2018). Therefore, it is not available for use as feed or agricultural fermentation 
plants. According to the 10% rule of the EEG, it can be used in waste fermen-
tation plants (DBFZ 2017). Additional to that, the recovered material is conside-
red for use as incineration and composting. Moreover, the digestate as well as 
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the vegetable constituents of fresh Treibsel can be used after composting or fer-
mentation, for example as fertilizer on agricultural land, considering the require-
ments of the Fertilizers Ordinance (Ministry of Economy, Labor and Health 2018). 

2 Potential analyze
This study identifies the theoretical and technical biomass potential for the three 
sources LMM, WCM and Treibsel. Plant capacities are not considered, since in 
this presentation the necessity of the feasibility of the use is in the foreground.

2.1 Theoretical potential of free available biomass

The representation of the available area for harvesting this unused sources and 
the possible yearly input in tons of dry mass based on existing practice-rele-
vant management concepts. The estimation of the available area for unused 
LMM results from the length of the flowing water bodies in Mecklenburg-Western 
Pomerania multiplied by an assumed cultivation width of 5 meters on average. 
This is the minimum width according to the guideline on the provision of structu-
ral elements on farmland for the establishment of riparian zones. For the estima-
tion of available dry mass, calculations by LMS Agrarberatung GmbH from 2018 
were considered. In the scenario of management of riparian zones, 2 cuts per 
year were assumed.

The estimation of the available area for unused WCM results from the length of 
the flowing water bodies in Mecklenburg-Western Pomerania multiplied by an 
assumed cultivation width of 5 meters on average. For the estimation of available 
dry mass, the described above calculations by LMS Agrarberatung GmbH from 
2018 for LMM were considered. According to existing WFD-compliant measures, 
in the scenario of utilization of WCM, only 1 cut per year was assumed.

The resulting disposal quantities of Treibsel vary greatly in time and space due to 
the differences in the length of management of the beach and due to the prevai-
ling flow conditions and coastal morphology. In addition, the composition is very 
diverse. Also, the figures of the amounts are not uniform. Now, for the calcula-
tion of the possible input, the information according to Wilken et al. 2006 regar-
ding the amount of seaweed along the German Baltic Sea coast was considered. 
The estimated data is summarized in following table. 

Tab. 1: origin area and possible input of free available biomass

 
 

source product area in ha  DM in t/a (possible input) 

riparian zone care LMM > 18.000  >   99.000 

water maintenance WCM >   9.000  >   36.000 

beach cleaning Treibsel         N/A >     5.000 

   > 140.000  

 

 
 

utilization path product n plant possible output 

LMM WCM Treibsel 

composting compost 29 N/A N/A N/A 

incineration heat, energy 1  N/A N/A N/A 

digestion biogas 510 > 36 Mio. m3 > 18 Mio. m3 > 400.000 m3

feed feed N.A. > 99.000 t > 36.000 t - 
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2.2 technical potential of free available biomass

The technical potential includes the part of the theoretical potential that can be 
used in consideration of the current technical conditions. The Number of ope-
rating plants was published by LUNG M-V (2016). The possible output is esti-
mated based on the presented tons of dry mass of the total possible input for 
this free available biomass sources. For this purpose, the utilization pathways 
digestion and feed were considered in this study. The values for compost and 
incineration are based on various influencing parameters. The amount of resul-
ting digestate is not presented due to inconsistent practice-related management 
data. The amount of biogas produced for LMM and WCM was estimated by the 
yield per ha for grassland according to FNR 2013. The estimated biogas yield for 
Treibsel based on data for seaweed from Alldag 2018. The value for feed is repre-
sented by the dry mass of the usable substrate. The estimated data is summa-
rized in following table. 

Tab. 2: operating plants and possible output of free available biomass

3 Summaries
The biomass market in Mecklenburg-Western Pomerania is stagnating. New 
available biomass sources need to be acquired. Energy crops are in increa-
sing competition with agricultural land for food production. Although the biomass 
potential, this important resources are currently underused. The aim has to be, 
to develop consequent strategies for acquisition and utilization of free available 
biomass in Mecklenburg-Western Pomerania. The challenges are infrastructu-
ral conditions, discontinuous substrate amounts and properties as well as the 
preparation effort of the raw material. According to the aim of EEG, more availa-
ble biomass is necessary and the use of existing facilities still have to be attrac-
tive. With regard to the EU WFD, the disposal of free available biomass should 
be sought in order to achieve the desired buffering effect along water bodies. 
The export of biomass in the landscape causes a reduction of the nutrient load 
in the water bodies. Also the legal framework needs to be adjusted to allow more 
resources product status.
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