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) The first two years of the project 
LIFE CLINMED-FARM project started in September 2021 intending to 

mitigate greenhouse gas (GHG: methane, CH4, and nitrous oxide, N20) 

and ammonia (NH3) emissions which were produced in the main stages of 

manure management of swine and cow farms; that is, generation in the 

animals' building, external storage, and land application. Simple and 
innovative techniques are implemented at the farm level based on good 

practices and best available techniques (BAT) according to circular 
economy principles for existing and new facilities. These techniques 

consist of frequent remotion of slurry from the barns, recovering the 

biogas produced in external storage for using the energy on the farm, 

utilising the excess heat from biogas purification to obtain biomethane as 
a renewable energy source for nearby industries, and reducing the 

consumption of mineral fertilisers by optimising the management of the 

liquid fraction of the digestate as an organic fertiliser in double-cropping 

systems. 

One of the most important purposes of the project is to develop and 
validate robust methodologies for environmental (GHG and NH3 

emissions and efficiency in biogas energy valorisation processes) and 
agronomic (nutrient use efficiency) measurement and monitoring to 

obtain objective and comparable data. These methodologies are used to 

evaluate the mitigation potential of the implemented techniques both 

separately and integrally at the farm level compared to traditional manure 

management practices. 
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opinions expressed are however those of the 
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Neither the European Union nor the granting 
authority can be held responsible for them. 

CONTACT 

Agri-Food Research and 
Technology Centre of Aragon 

(CITA) 

Q Avda. de Montafiana, 930 
50059 Zaragoza (Spain) 

a +34976716461 

II clinmed@cita-aragon.es 

~ www.lifeclinmed.eu , 1 --



l S(llO/IQOO SEl'tRATION 

B100.IS IFGRADIIO 

~o -~ 

Reduction of 
GHG, NH3and 
odour emission 

.~8 ., 
Reduction of 

lllVEIIDSTl'IAGE 

·MDltllDI 
· IITIRAllll RBTIRS 
· •er -IDI 

roadtranspo,t Ool:> Ool:> Ool:> 
0 0001:> 0 0001:> 0 0001:> 

Nutrient 
uptake 

tfJ lli 
Low nitrate 

leaching risk 
·CIIFIDTATWI 
·.-ECIOIS 
·fllTISAIIIII 

The project conducts a comparative evaluation using a case-control strategy, assessing the emissions produced by 

applying the proposed mitigation techniques at the farm scale (case or demonstration scenario) against those 

obtained using traditional practices (control or reference scenario). 

The emission reduction techniques are implemented in two study cases (CS): a sow farm in Aragon {Spain, ES) and a 

dairy farm in Piedmont (Italy, IT). To learn more about the Italian study case, keep reading the following sections. The 

study case of Aragon will be explained in detail in the next Newsletter, so don't miss it! 

) Italian context of emissions 
Italy is one of the leading countries in livestock production in Europe. In this country, dairy cattle farming is the most 

extensive livestock activity, representing the main source of GHG emissions (ISPRA, 2020), especially due to CH4 
produced in enteric fermentation and manure storage (accounting for more than 20% of national emissions) and N2O 

emitted following organic fertilisation with slurry (more than 10% of emissions in Italy). The management of slurry 

and manure is also responsible for 75% of total NH3 emissions (Romano et al., 2014), an indirect source of N2O 

emissions. It is therefore necessary to adopt measures to reduce GHG and NHJ emissions to mitigate climate change 

(I PPC, 2007) and move towards the environmental sustainability of agricultural and livestock activities . 
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) ltal ia n SC in figures 

e Cooperativa Speranza 

Q Candiolo (TO), Piamonte (IT) 

flW" 1.200 dairy cows & 500 beef cattle 

..-... 
11111111 4 anaerobic digestion plants 

~:.1. 2 Italian partners: 

University of Turin 
https://www.disafa.unito.it/ 

fJJ M!~n~PRW.~~ 
Micropower S.r.l. Unipersonale 

http:/ /micro-power.it/ 

) Italian SC 

The Italian study case is developed in a farm holding managed by 

Cooperativa Speranza. It comprises mixed farms combining cereal 

and forage crops for milk production, and it owns three anaerobic 

digestion plants fed with agricultural by-products, manure, and 

energy crops. The project activities are also extended to a typical 

beef cattle farm (Societa' Agricola Cavaglia) based on permanent 

grassland, which also manages an anaerobic digestion installation. 

The LIFE CLINMED-FARM project implements the following 

techniques to mitigate GHG and NH3 emissions in each stage 
above-mentioned: 

a. Animal housing: frequent slurry and manure removal practices 
(increased frequency from 4 up to 12 times a day). Use of 

additives in feed, straw bedding and heaps to decrease 
emissions from solid manure. 

b. Storage: coverage of the external slurry tank with natural crust 

and a fixed cover. 

c. Agricultural fertilisation: use of different fertilising strategies 

with digestate in double-crop systems and permanent 

grassland (H2SO4 acidification prototype, application of the 

nitrification inhibitor Instinct® - Nitrapyrin 30%w/w-, coupled 
with band spreading and/or direct injection). 

d. Energy use: installation of an energetically efficient gasometric 

coverage system (Cupola M3 Heat Shield®) to reduce heat 
losses. 

e. Absorption refrigeration system: use of the surplus heat 

obtained in the biomethane upgrading process to produce cold 

in a nearby industry . 
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) Italian SC circularity 
The principles of the circular economy are fundamental pillars of the LIFE CLINMED-FARM project, and this is 

highlighted in the circularity of nutrients and energy, as illustrated in the following flow diagrams: 

STUDY CASE 2 
NUTRIENTS 

STUDY CASE 2 
ENERGY 

The nutrients generated in the barns are at crop disposition after agricultural application (diagram on the left). 

These crops can then serve as a nutrient source for livestock if used as feed. The fertilisation strategies proposed in 

the project across all stages of slurry management lead to better utilisation of these nutrients by reducing their 

losses to the environment through NH3 volatilisation and N20 emission. 

The efficiency of energy valorisation of livestock excrement through the recovery and utilisation of CH4 in 

anaerobic digestion processes (diagram on the right) can be optimised by installing digester covers (membranes 

for gas holders) that minimise heat losses. Additionally, efficiency is further enhanced by the production of 

biomethane, a renewable energy source. This process requires purifying the biomethane for subsequent use as 

fuel , generating excess thermal energy which is utilised to meet the heating needs of industries near the livestock 

farm through an absorption refrigeration system. 

) Environmental monitoring 

Environmental monitoring at various stages of livestock waste management 
and in both reference and demonstrative scenarios allows us to evaluate the 
effectiveness of proposed emission reduction techniques. 

, Buildings: using a photoacoustic spectrometer (QEPAS), we monitor 

carbon dioxide (C02), NH3, CH4, H20, N20, temperature, and wind speed to 

calculate emission flows by C02 mass balance. 

, Lagoon storage: using a wind tunnel and the photoacoustic spectrometer, 

we monitor NH3, CH4, and N20 to calculate emission flows through a 

micrometeorological method. 

, Energy generation: monitoring the thermal flow through the covers of 

digesters to assess energy losses. 

, Field application: monitoring NH3 with ALPHA® passive samplers and 

calculating emissions with the inverse Lagrangian stochastic dispersion 
model. Monitoring CH4 and N20 with closed static chambers and calculating emissions through linear 

regression. 
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) Knowing our partner Department of 

Agricultural, Forest and Food Sciences 

(DISAFA) from University of Turin (UNITO) 
The University of Turin (UNITO) is one of the most important 
universities in Italy, renowned for its high-quality teaching 
and research and having an international reputation. UNITO 
has 70,000 students, 4,000 administrative, academic, and 
technical staff, 1,800 postgraduate and postdoctoral students, 
and 120 buildings in key locations across Piedmont. UNITO is 
active internationally through the participation of its 
researchers in projects with foreign partners, the signing of 
collaboration agreements with institutions worldwide, and the 
offering of joint degrees and international doctoral programmes. 

Its Department of Agricultural, Forest and Food Sciences (DISAFA), through research, innovation, and education, 
aims for environmental preservation, the continuous and more sustainable improvement of agriculture and forest 
management to ensure food security and resource availability, all in favour of economic and social progress and 
the fight against climate change. To achieve this, the approach is multidisciplinary, considering biological, 
ecological, and productive aspects that add value to its scientific and technological role. 

Thus, the LIFE CLINMED-FARM project fits perfectly with the vision and objectives of the Department. 

You can find more on Face book, You Tube, lnstagram. 

) Project dissemination 
The project has already been presented at several technical seminars aimed at the sector and the public, as well as 

in the scientific-technical field, showcasing the work carried out and the initial results obtained: 

- September 2023. Cambridge (UK). 18th International RAMIRAN Conference: "Recycling of Agricultural, 

Municipal and Industrial Residues in Agriculture Network". 

- February 2024. Candiolo (IT). Meeting Regionale Frisona. 

- March 2024. Amberes (BE). 6th International conference on manure management and valorization 

(Manu REsource). 

- March 2024. Santiago de Compostela (ES). Technical meeting at l'Asociaci6n Galega de Cooperativas 

Agroalimentarias (AGACA). 

Also in media: 
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Did you miss the first 
Newsletter ... ? 

Just click here: 
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And in the following Newsletter ... 
the study case of Aragon! 

) Highlighting ... 
- The third annual meeting of the project and the second 

visit by the project's external monitor took place in Turin 

on the 6t h and 7th of September 2023. 
- The first meeting of the Spanish local platform was held in 

Zaragoza on the 26th of September 2023. You can see the 

detailed news on our website: 
https://lifeclinmed.eu/en/1a-reunion-de-la-plataforma­
local-espanola/ 

- The visit to Hacienda lber, carried out on the 25th of 
January 2024, was a transfer activity within the Project: 
https://1 ifec Ii n med.eu/ en/ activi dad es-d e-tr a nsfe re ncia­
de ntro-de 1-1 ife-cl in med-fa rm/ 
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