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Evaluation of Greenhouse Gas Emissions from Animal
Manure Treatment Systems with Life Cycle Assessment:

A Case Study
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Summary

Korean Government announced ‘The Roadmap to realize a low carbon green society on year
2020° on July 12, 2011 in order to mitigate greenhouse gas(GHG) emissions. Non-energy
category of Food, Agriculture, Forestry and Fishery (FAFF) should mitigate 1,349 kilo CO»-
equivalent (CO»-eq.) tonnes which is 7.1% of Business-As-Usual on year 2020. The mitigation
from animal manure treatment system (AMTS) comprises ca. 45% of the total mitigated amount of
Non-energy category of FAFF. Hence, the precise evaluation of GHG emissions from AMTS is
important to find effective mitigation measures. Life cycle assessment was used to evaluate GHG
emissions from AMTS. The most GHG emitter was a composting/liquid fertilizer/activated sludge
system (1,649.45 kg COs-eq./head/year) and the least GHG emitter was a activated liquid fertilizer
system (1,024.46 kg CO,-eq./head/year). Thermophilic oxic process showed the highest ratio (34.9%)
of GHG emissions by the use of electricity to total GHG emissions from systems. Energy
efficiency should be considered to mitigate GHG emissions from AMTS.
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Fig. 1. The example of system boundary for greenhouse gas emissions from composting/
liquid fertilizer system.

Table 1. The allocation of dairy manure treatment

Systems Solid storage Septic tank Liquid 3 stage Others
storage retainment
Frequency 1,906 957 376 171 56
Proportion(%) 54.2 27.2 10.7 4.9 1.6
Svstems Aerated liquid Aerated Activated Mechanical Heat-d
Y fertilizer composting | sludge process turnover Y
Frequency 27 12 6 4 1
Proportion(%) 0.8 0.3 0.2 0.1 0
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Table 2. Direct greenhouse gas emissions from animal manure treatment systems

(kg/head/year)
A’ B ct D' Ef
CH,4 36 36 36 36 36
N;O 1.96 0.79 0.79 1.96 0.79
COy-¢q. 1363.6 1,000.9 1,000.9 1,363.6 1,000.9

System categories according to IPCC (1997)

" "Solid storage and drylot’ and ‘other system’

¥ “other system’

Table 3. Greenhouse gas (GHG) emissions due to the use of electricity during animal

manure treatment

A B C D E
GHG emissions per kwh (g CO,-eq/kwh)| 495.1067 | 495.1067 | 495.1067 | 495.1067 | 495.1067
The use of electicity (kwh/year) 63,218 6,424 146,000 | 1,562,286 | 300,547
GHG emissions (kg CO,-eq/head/year) 231.85 23.56 535.45 285.85 157.13
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Table 4. Total greenhouse gas
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emissions from animal manure treatment systems

(kg CO;-eq/head/year)

Source A B C D E
Manure treatment (A) 1,363.6 1,000.9 1,000.9 1,363.6 1,000.9
Electricity (B) 231.85 23.56 535.45 285.85 157.13
A+B 1,595.45 1,024.46 1,536.35 1,649.45 1,158.03
B/(A+B)x100 (%) 14.5 23 34.9 17.3 13.6
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