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BIOSOLFarm — South Baltic Farms

- an essential part of renewable energy systems

SUN,WINDBIOMASS

BIOSOLFarm project aims to create a greener, more secure,

and prosperous
future by empowering small farmers”and farms

associations,
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Structure

1. Farmyard manure - animal manure

2. Plant-based fertilizers

3. Use of farmyard manure

4. Nutrient distribution in pig and cattle manure (slurry)

5. Obstacles for a balanced nutrient distribution

6. Objectives of biogas production

/. Changes in nutrient composition after fermentation

8. Bilogas in Germany

9. Biogas in Poland

10. Biogas in Lithuania
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1. Farmyard manure - *<. Animal manure

Slurry Mixture of urine and feces, often
diluted with water. From cattle,
pigs or other farm animals

Manure (solid manure) Solid dung with bedding (e. g.
straw), Especially from cattle,
horeses and sheep

Liquid manure Liquid part of manure, usally
almost pure urine with few solids
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2. 1, Plant-based fertilizers

Straw Often used as bedding, but can
also be decomposed and
contribute to humus formation

Green fertilization (Cover crops) Plants (e.g., clover, mustard) are
not harvested but plowed under to
Improve the soil

Compost Decayed plant material, partly from
by-products such as crop or
vegetable waste.
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3. Use of farmyard manure

How much manure is spread on German

fields and grassland?

Solid biogas In million tons
residue

1,9
Solid manure
18,9

Dried poultry manure
0,7

Other manure Cattle manure

and slurry 94,7
2,6

Solid farmyard

manure 21,4
Pig manure
27,6 Farmyard manure

in total 209,2

Liquid farmyard h i
Liquid biogas manure 187,8
residue
62,8

Period March 2019-February
2020. Conversion of liquid
manure from cubic meters to
tons at a ratio of 1:1.
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4. Nutrient distribution in pig and cattle manure

NUTRIENTS FATTENING PIG DAIRY AND BEEF
MANURE CATTLE MANURE

Nitrogen - Total-N - 4-7 kg/ms3 3-5 kg/m3

of which - Ammonium-N 3,5-5 kg/m3 2-2,5 kg/m3

(NH4)

Phosphate - P20s - 1-2 kg/m3
Potassium - K20 - 3-5 kg/m3

Magnesium - MgO - 1-2 kg/m3 1 kg/ms3
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MEIST IM STALL, SELTEN DRAUSSEN: UNSICHTBARE TIERHALTUNG IN DEUTSCHLAND
Zentren der Nutztierhaltung, 2014 (Rinder, Schweine), 2016 (Huhner)

L

Ab 1Rind oder 2 Schweinen pro Hektar landwirtschaftlich genutzter Flache, ab 1 Million Hithner je Landkreis. Die tatsachliche Tierdichte kann sehr viel hoher sein.

5. Obstacles for a
balanced nutrient

=) « Regional differences in the intensity of livestock
farming and arable farming

Differences in the availability of and demand for farm

S 2019/ BMEL

manure
distribution - Balanced distribution of livestock farming and arable
farming would be ideal for a balanced nutrient
distribution
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. Renewable Energy production

. Climate protection and emission reduction

. Contribution to energy security
. Waste recycling and circular economy
High-quality fertilizer
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/. Change In nutrient composition after fermentation

Para- | Einheit Mixed substrate Fermentation residue
meter Median 5 (9) Median s (%)
™ % 13,20 37 5,80 29
olS % d. TS 81,38 5 71,81 7
pH 6,89 7 7,71 3
Nt % d. FM 0,50 30 0,43 22
NHas-N % d. Nt 42,1 37 68,9 21
Carg. % d. TS 44,1 12 39,2 17
C/N 12 29 5 30
P % d. FM 1,02 42 0,80 33
K % d. FM 3,17 29 3,04 27
Mg % d. FM 0,08 35 0,06 33
S mg/kg TM 5.713 30 7.638 67
5 kg/m?3 0,56 33 0,39 34
Zn mg/kg TM 209 107 620 115
Cu mg/kg TM 149 252 393 92
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Nitrogen: More readily available to pIn S
 bound nitrogen in unfermented manure

» The fermentation process converts some of this organic nitrogen into ammonium nitrogen (NH,").
» (NH,") is immediately available to plants, similar to mineral nitrogen fertilizers.

*Manure: approx. 30—40% of total nitrogen immediately available to plants
*Fermentation residue: approx. 60—-80% immediately available to plants
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8. Biogas in Germany
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biomass including sewage gas and landfill
gas (2020): installed capacity ~ 9,3 GWel/a;
electricity production ~ 45 TWhel/a

Biogas /Biomethane CHP
Sewage and landfill gas plants (CHP)
Vegetable oil CHP . AR, o ——

g Lot 2 il - 45 Biogas CHP Biomethane CHP  vegetable oil CHP solid biomass plant
s 7.4 * <300 kel <300 kWel <150 kwel o <3.000 kel
ol I0Mmass plants > som - w , :
E © » 301 - 700 kwel 301 - 700 kwel 151 - 600 kWel @ 3,001 - 13.000 kwel
]
g // 35 E @ 701 - 1.250 kwel 701 - 1.500 kWel 601 - 5.500 kwel 9 13.001 - 28.000 kwel
S / 'g @) 1.251-2.300 kwel () 1.501 - 3.000 kWel 5.501 - 8.100 kwel ) 28.001 - 138.900 kWel
8 6000 L EC @ 2301 - 5.000 kwel 3.001 - 5.353 kWel
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9. Biogas in Poland
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Figure 2. Number of agricultural biogas plants in Poland in 2011-2023
(The National Support Centre for Agriculture — KOWR, 2024)
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10. Biogas in Lithuania

Distribution of Biogas Plants (2022)
Total: 41 Plants

- 41 biogas plants in total (2022) Landfill
- 15 Agricultural biogas plants
- 11 Sewage biogas plants Sewage
- 7 Landfill biogas plants

- 5 Industrial biogas plants

Agricultural

Industrial
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Together, we can create a =
future where clean energy and
Innovative agriculture are the
foundation of sustainable
development in our region. THE THEMATIC PLATFORM

OSOLFarm project aims to cre; ore sec! and prosper
f uuuuu by empowerin ing small farmers 1 and farms associations,

FOLLOW FOR UPDATES
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11. Appendix
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BIOSOLFarm

South Baltic Farms - an essential part of renewable energy systems
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Nutrient recovery potential

Co-funded by

In total manure and renewable resources account for more than 90 % of the biogas in Germany

mass-related energy-related

59
4% >7 18%

3% 3%

mEmanure (liquid and
solid)

@energy crops

45%

B municipal biowaste

73%
49% . -
Oresidues (industry, n=413

commerce, agriculture) © DBEZ. 2022

References: Database biogas DBFZ; operators* survey 2022 (reference year 2021)

input

Manure
(liquid and solid)

Energy crops
Municiple biowaste

Residues (industry,
commerce,
agriculture)

amount 2021
65 Mio. t FM

61 Mio. t FM
2-3 Mio. t FM
3-4 Mio.t FM

FM fresh matter
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Biogas in Germany

Development of the biogas plant stock

Composition of the biogas plant stock Distribution biogas plants

o < @ o~ < ~ - o”
[=3 (=} o ] (= - o~ o~
54 & 5 5 & & 4 & Plant - — : T
© o © o © © © © type Number Installed capacity | Electricity production Heat production
& b b & & 7 bt bt of plants [Mw/a] 1 [TWhy/a] [TWh/a]
.000
1000 ¥ Q) Biogas 8,5802) 6.450 28.2 1752
S Agriculture ~8,300 2) 6,224 272 16.9
(20 E- Organic waste 3) ~280 2) 226 10 06
8.000 PR (7 . .
g Biomethane 239(1,204)2) 654 31 48
r 25 =
_— ] Agriculture 188 2 514 2.4 38
oy “n
'_.c‘ 6.000 i 1 -fé Organic waste 512 140 0.7 10
= ] Sewage sludge 12719 374 16 24
< - £ Landfill 270% 137 02 01
oo I =
& 4.000 i B E Total 10,360 (11,564) 7.615 331 24.8
£ °
< c
-10 3
| G-
2.000 ~|~ : G
=|® NiELe ! 070 17 | ] | ? 1) Working Group on Renewable Energy-Statistics (AGEE-Stat) as of 02/2023 for year 2021; distribution
| . ‘ oo+ sEIEE BIR R i % to agriculture vs. organic waste according to DBFZ.
0 ":‘ = w - w = o = ~ i m AT e 0 3 2) Estimation DBFZ. In case of Biomethane: in 2021: 239 biogas plants with upgrading technologies to
2 888 888dddggdgagdgggzun = provide biomethane. 1,204 Biomethane-CHP units.
i N OE IO o el e oL el e S e N SRR 3) Estimation DBFZ incl. biowaste plants with > 90% biowaste and co-fermentation with less than 90%
biowaste ; installed capacity incl. flexible capacity
« bis 70/75 kw mm 70/75 kW bis 500 kW m— groRer 500 kW 4) Federal Statistical Office (destatis):
o= install. Leistung in GWel @—Bruttostromerzeugung in TWhel https://www.destatis.de/DE/Presse/Pressemitteilungen/2020/08/PD20_310_433.htm

5) destatis 2022: energy statistics of electricity-feeding plants in 2021 according to table-code 43312-
0001. (sewage sludge CHP 457 plants, landfill CHP: 270).

Source: DBFZ (11/2022)
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https://www.destatis.de/DE/Presse/Pressemitteilungen/2020/08/PD20_310_433.htm
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