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Il settore Agricoltura - gas serra

Il settore agricoltura rappresenta il 7% circa delle emissioni nazionali di gas serra.
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Figure 1. Yearly emissions from crops and livestock and related land use, and share of
agriculture in global GHG emissions from all sectors, 2000-2018
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Source: FAOSTAT 2020.
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Figure 2. Contribution of crops and livestock activities to total non-CO:z emissions from
agriculture in 2018 (5.3 Gt CO:zeq)
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CH, vs. CO,

Although conventional GWP values provide a simple approach to estimating the impact of a single year's
emissions on warming, they can provide a misleading impression when applied to emissions over time. CO2 and
methane have very different lifetimes. When CO2 is emitted into the atmosphere, a portion of it breaks down
quickly, but around 40% remains after a century. Methane, which has a larger impact on temperatures, has a
much shorter atmospheric lifetime of about 12 years. In other words, a ton of methane released today will
contribute more to warming than a ton of CO2, but its impact will rapidly decline over time. Traditional GWPs
do not capture these dynamics.

As the IPCC 6th Assessment Report notes, a new approach to calculating warming impact, GWP*, more
accurately represents the warming impact of methane. Its use enables better comparison and aggregation of
“warming equivalents” from carbon dioxide, methane, and other greenhouse gasses than the conventionally
used CO2-equivalents.

Compared to calculations made with GWP-100, those made with GWP* lead to smaller estimates of methane’s
contribution to warming, whether methane emissions are assumed to be declining, steady, increasing at a
linear rate, or increasing at a rate of less than 1% per year. Conversely, it leads to larger estimates of warming
than GWP-100 when methane emissions are increasing exponentially at a rate greater than 1% per year.
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Warming from methane decreases
sharply after ten years.

The temperature effect of one year's global
emissions of methane and CO..
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Figure 1. A step change to sustained emissions of CH, (top row, orange) and CO; (bottom row, purple), and resulting impacts on
atmospheric concentration, radiative forcingand temperature. For CH, forcing, the dotted line shows forcing from methane alone,
but the total forcing impact (solid line), is greater than this as a result of the ozone and stratospheric water vapour produced as
methane breaks down (total forcing is approximately 1.65 times that of methane alone [ 1]). Temperature change is modelled from
total forcing.
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Figure 3. A demonstration of (A) a step-change to sustained
CH, emissions and (B) corresponding annual CO;-equivalent
emissions using GWP 3 or GWP" (red and blue lines,
respectively), followed by (C) the warming resulting from
those CH, emissions (dashed orange line) overlaid with
cumulative GWP 5 and GWP™ CO,-equivalent emissions
(solid red and blue lines, respectively).
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Soluzioni per la riduzione del metano

Methane Avoidance Methane Capture

(Alternative Manure & Utilization
Management) (Digesters)

Enteric Methane
Reduction

Efficiency and
Attrition

Efficienza Produzione Gestione reflui Digestione Riduzione metano
anerobica enterico
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Table 1
_ Biogas plant feed for the three Productive Model studied.
Colture energetiche:
Slurry (%  Silage By-products Winter crop Arundo (%
Basso input energetico w,/ W) maize (% (Yw,/ W) aftFTr silage W,/ W)
. w,/wW) maize (%ow,/ W)
Basso Impatto ambientale
PM"1 26 49 20 5 0
PM2 15 44 18 23 0
Es. Arundo donax PM3 47 0 20 0 33
? Wet weight.

b productive Model.
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Norma CTIl biometano per altri usi (GHG: g CO,eq. MJ?)

Processo Upgrading Trasporto

Mais insilato
Triticale

Refluo bovino

Arundo determina una emissione complessiva piu bassa del 27%

*80 g CO,eq. MJ1fossil fuel comparator

/'é]h wWww.monvisoenergia.it

siofs

Efficienza
90%

39.4 80-39.4=40.6/80=50%

32.8
25.1  80-25=54.9/80 = 68.6%
-102.3




80%

60%

e

40%

20%

0%

-20%

www.monvisoenergia.it

Energia e carburante; 17%

Protossido fertilizzanti; 5%

Protossido stoccaggio refluo; 3%

Metano refluo; 17%

Metano enterico; 45%

M Metano enterico  ® Metano refluo M Protossido stoccaggio refluo

Riduzione fermentazione enterica -13% -15% sul totaﬁ\g rl BIO as

* Emissioni allo stoccaggio (digestione anaerobica): 10-15% sul totale

* Riduzione protossido da distribuzioni in campo per maggiore efficienza e
uso di inibitori della nitrificazione: -5-9%

* Azzeramento fertilizzazione di sintesi: 1-3%

* Sostituzione energia fossile: -9%

-50 %...ma
per quanto
detto prima
potrebbe
O o refe: 35 2 essere molto
piu grande

Energia e carburante; 17%

Metano enterico; 31%

Sostituzione energia fossile; -9%

Elaborazione: D'Imporzano, Gruppo Ricicla, 2024

Protossido distribuzione M Protossido fertilizzanti ~ M fertilizzanti ~ M Energia e carburante B Sostituzione energia fossile
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Il settore agricoltura rappresenta il 94% delle emissioni nazionali di ammoniaca
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Andamento delle emissioni di ammoniaca
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Eleonora Di Cristofaro, 2020
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Gestione delle deiezioni (ricoveri e stoccaggio): DA

e tecniche diriduzione delle emissioni nei ricoveri (emissioni di gas
serra e ammoniaca)

» coperture degli stoccaggi (emissioni di gas serra e ammoniaca)

* recupero di biogas nei digestori anaerobici (emissioni di gas serra e

ammoniaca) Eleonora Di Cristofaro, 2020

Suoli agricoli (spandimento fertilizzanti): DA

fertilizzanti sintetici: sostituzione dell’'urea con fertilizzanti con diverso tenore di azoto o
con i fertilizzanti organici,

fertilizzanti sintetici ed organici: adozione di tecniche di applicazione che riducano le
emissioni di NHs, considerando le esigenze nutritive delle colture, il tenore dei nutrienti
del suolo e I'apporto di nutrienti degli altri fertilizzanti,

utilizzo di tecniche di agricoltura di precisione, che possano assicurare una migliore
distribuzione del fertilizzante e, di conseguenza, una migliore efficienza d’uso dell’azoto.

Eleonora Di Cristofaro, 2020
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e Figure 4: lllustration of nitrates leaching
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200
150
Recupero nutrienti e SO da digestato 100 Impatti:
(RF) vs. uso fertilizzanti chimici (SF). .
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Figure 2. Comparative environmental results for Scenarios Recovered Fertilizers (RFs) and Synthetic Fertilizers (SFs). Impact assessment
(Ecopoint—Pt) calculated according to the ReCiPe 2016 end point (H) V 1.03 impact assessment method.

Gruppo Ricicla, ACS Sustainable Chem. Eng. 2022, 10, 986—997

/‘6]} www.monvisoenergia.it

'CONSORZIO MORVISD AGROENERGLA




RF = digestato + (NH,),SO,

RF1 = inibitore nitrificazione (— 44% N,0)

RF2 = ottimizzazione interramento (- 44 % NH3
rispetto a sistemi tradizionali di interramento

RF3 = Biomethane per trasporto (LNG (0.34 kg
LNG per kilometer traveled)

SF: fertilizzanti di sintesi
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Oltre la direttiva nitrati: la EU scelgie il RENURE

Table 7. Comparison of Scenario 1 (No treatment) and Scenario 2 (Treatmént)

Parameter Unit enario 1 (No treatment) cenario 2 ( Treatment
. . Total N from slurry to be managed k 113,967 113,967
Scena ro 1 : ZOha vu I nera ble N from slurry ap;::ed [accnrdinﬁ to NVZ limit) ki 49,059 ]
M from slurry solid fraction applied {according to NVZ limit) \ [1] l \ 35636
. N from chemical fertilizer applied kg \ 49,399 / \ 0
Scenarlo 2: Zona VUInerable + RENURE N from mineral concentrate aPP]_'i.zd_ ]{g \ [1] / \ ?}_‘._,';IH
Total M distributed for fertilization kg 08,458 At
N surplus from animal (to be exported) kg 64,008 i)
Readily available nitrogen distributed (ammonia or urea.:l kg 20,203 20,785
RENURE: manure processed that Total volume distributed (SF and MC) ton 0 19,656
. . Total water discharged ton [1] 18,144
contain a total organic carbon to total N 7. manure managed on farm land o 16272 37,800
< 3 or a mineral N to total N ratio 2 90% : _
Total amount of shurry exported (70 km) ton 21,528
Total energy needed to produce chemical fertilizer M] 1,234,966 0
Total energy needed for transport (slurry export) M] 1,137,776 i)
Total energy needed for feld distribution M] 831,600 432,432
Total energy needed for processing M] 2,026,723

otal primary energy M] 3,204,342 2,459,155
V4

vV

RENURE = 10-15 €/m?3 refluo/digestato
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In data 13 settembre 2022, le autorita italiane hanno notificato alla Commissione il
progetto di decreto interministeriale recante Le caratteristiche e le modalita di applicazione

riBio g as

oo

NutriBudget

|l dgesato'equarato: produco e inquino meno (1 €/m?3).

per l'utilizzazione agronomica del digestato equiparato ai fertilizzanti di origine chimica.

Spunto quanto sperimentato dal 2006 e poi ripreso in due progetti H2020 (Systemic e
Nutry2Cycle). Un nuovo progetto H2020 (NutryBudget) e iniziato col fine di proporre
misure innovative di mitigazione degli impatti dell'agricoltura sull'ambiente, con

particolare rifermento alla gestione dei reflui zootecnici e degli scarti organici propone,
proprio per il bacino Padano (regione climatica Pilota), un modello basato sulla

Fertilizzanti

digestione anaerobica e la promozione del digestato equivarabile. sintetici

Riduzione dell’'impatto ambientale con l'uso del

digestato equiparabile

Proposta con basi scientifiche e di innovazione
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Figure 2. Comparative environmental results for Scenarios Recovered Fertilizers (RFs) and Synthetic Fertilizers (SFs). Impact assessment
(Ecopoint—Pt} calculated accordine to the BelCiPe 2016 end point (H) V 103 impact acsessment method.




Nutribudget European Coverage
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Rationale for using the proposed measure:

AD to treat organic wastes.

Sabilized organic matter and N can enter soil OM turnover.

needs and uptake time.

On-going or past research links:

H2020 Nutri2Cycle: https://www.nutri2cycle.eu/; H2020 Systemic:
https://systemicproject.eu/; Ha2020 nutribudget: https://www.nutribudget.eu/

oe

AariBiodas
NutriBudget MY U

NUTRIBUDGET - Optimisation of nutrient budget in agriculture

Call: HORIZON-CL6-2021-ZEROPOLLUTION-01-02 — Optimization of nutrient budget in agriculture
Proposal number: 101060455

Po valley pilot
Continental + Nutrients surplus pilot (IT)

Effect of measure on the following categories:

Nutrient losses N is more mineralized. Hence it is more
readily available for crops and NUE
increase.

Nutrient imbalance Higher NUE can reduce the input of

chemical N

Reduction as mineralized nitrogen can be
quickly uptaken by plant, and wel stabilized
OM build up soil carbon

N,O emission

Ad flowed by digestate injection may
reduce ammonia emissions

NH; emission

Nutrient use efficiency Digestate can increase NUE

Mineralized nutrients are ready to be used in precision distribution, meeting plant

Air quality If AD is followed by digestate injection, yes

Soil structure Well stabilized digestate improve soil

carbon build up

Soil contamination

www.monvisoenergia.it
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