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Emission sources
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Sources:
Point and area sources, known and unknown, constant and time variant

Methods:

Two major strategies (one site and remote sensing)

Different (sub)methods

No standards for the methods, no clear distinction between different approaches
Documentation of methods, interpretation of results unclear

Technology

New technology, e.g. rubber domes are changing and longtime experience and
technical standards are missing or under development

Highly individualized plants

Gas cameras available

Driver for reduction
Safety related regulation (methane emissions from biogas facilities are rarely
regulated yet), acceptance, certification, economics, GHG reduction
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Remote sensing
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Pro and cons

On site- single source measurement
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Strengths
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Identification and quantification of single
sources

Emission rates of single sources are
analysable and direct mitigation strategies
can be deduced

Low detection limit (single source and total
emission rate)

Independent of weather conditions
Effort adjustable to the requirements

Time variant emission sources are difficult
to identify

Unknown and diffuse sources are not
included
High effort on large plants with many
digesters

Influence of measurement on emissions
(e.g. chamber methods)

Overall plant measurement

Longtime measurements with high
resolution possible

No influence on plant operation

Time effort quite independent from plant
size

All emissions sources are recorded

Time variant emissions are detectable
during long term measurements

No identification of single sources possible

Highly dependent on wind conditions and
topology around the plant

Influence of the uncertainties of dispersion
models and/or atmospheric mixing

Difficulties of separation of other sources
nearby (e.g. barns)
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1. Identification of emission sources;
2. Setup for emission sources with respective methods for:
A Digestate storage:;
Leakages;
Upgrading units;
Pressure relief valves;
Exhaust pi pes ( eollegtionsygtdis),uni t s

To To To Do o

Open (i n case no cent avalhbliegpest &
composting windrows.

3. Determination of flow rate;

4. Determination of concentration of target gas;
5. Calculation of emission rates;

6. Summation of all sources.
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Double layer air inflated

membrane roofs
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30 K temperature change results in 20 % volume increase (gas extension and water vapour)
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Atmospheric conditions may result in pressure relief events

Source: Reinelt, T.; Liebetrau, J.; Nelles, M. (2016): Analysis of operational methane emissions from pressure relief valves

from biogas storages of biogas plants. Bioresource Technology; 217, pp. 2571 264.; Doi:10.1016/j.biortech.2016.02.073. 10
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methane emissions from
the support air (air inflated roof)
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0 200 400 600 800 1000 Methane emission through membrane covers based on measurement
within air of air inflated double membrane roofs (1027 roofs
Number (1027 double membrane roofs tested) measured, Data from Clemens et al.)

A Diffusion and leakage difficult to distinguish
A Frequent quality control at membrane roofs is necessary

A Method development and definition of gas tight and when measures have to be taken
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A Post composting can be large source of emissions,
A Sufficient aeration and oxygen supply during composting reduces emissions

DANIEEGROMKE, J., LIEBETRAU, J., DENYSENKO, V., KREBS, C. (2015), Difjestianaste - GHGemissions
and mitigation potential, Energy, Sustainability an@lociety, Volume 5:3doi: 10.1186/s13705 -014-0032-6
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