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Action C5 - Implementation of a common model for 
evaluation of odours and gaseous emissions resulting from intensive 

rearing of cattle, pigs and poultry

Coordinator: Region Emilia-Romagna. Other major partecipants: Region Lombardy and Region Veneto.
Other partecipants: Regions Piedmont and Friuli Venezia Giulia, Autonomous Province of Trento (data sharing and 
participation to project meetings) + ARPAE and ARPA Veneto

Goals:

• Survey of existing local models to promote a homogeneous application of BATs in the Po Basin

• Common model to assess gases and odour emissions and nitrogen compounds releases from intensive farming 
activities into water (for the whole Po Basin) 

• Common database

• Applicability of the model to single farms, or to a wider scale, to estimate the effectiveness of policies

• Training activities for farmers and operators

• 1 site visit (together with action C4)

Budget: € 384.534,00

THE PROJECT
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MAIN DEVELOPMENT STEPS

Tenders and contract 
 for external 

suppliers 

Design and 
development of the 

structure and 
calculation method

Development and 
release of the first 

version and test 
with stakeholders - 

early 2019

Dialogue with 
emission group and 

ISPRA on specific 
parameters

Development and 
integration of 

additional modules 
(cattle, odors, etc.)

Test and release of 
the final version 
with additional 

functions

Region Emilia-
Romagna

CRPA

Region 
Lombardy

Up to 
Farm

Region Veneto

University 
of Padua

Other 
partecipants

Working group
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BAT-Tool is freely available online at https://bat-tools.datamb.eu/ after simple registration

May 2019 – December 2021

https://bat-tools.datamb.eu/
https://bat-tools.datamb.eu/
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Emissions of:

• Ammonia (NH3);

• Nitrous oxide (N2O);

• Methane (CH4);

• Nitrates (NO3
-);

• Carbon dioxide 
(CO2).

• Cattle

• Pigs

• Poultry

from during

• Manure management («in 
farm»)

• Manure distribution («on 
field»)

“Integrated” approach: the model both considers ammonia and greenhouse gases emissions. in order to 

have a global estimation of all the environmental effects from the application of given techniques. 

For instance, some best practices aimed at reducing nitrogen percolation into groundwater might not be 

effective in reducing atmospheric emissions and vice versa.
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E_house E_store E_spread

N_ex-house N_ex-store
N_escreto

+ +E_totali = E_treat +

N_ex-treat

Nitrogen 
cycle

Organic 
carbon cycle

“Whole farm" approach: it estimates the overall emissions 

produced during in the farm during the different stages of 

production and management (nutrition, housing, storage, 

manure treatment and spreading)

The emission reduction techniques are applied to the associated emission phase, reducing the amount but 
increasing the nitrogen that passes to the next phase with a «mass flow» approach.
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Key elements:

 Ease of use and limited number of input data

 Transparency in the parameters and factors used

 Modularity to allow the insertion of additional calculation applications

 Consistency with zootechnical categories and excreted nitrogen values used for 
application of nitrates directive

 Consistency with the techniques envisaged by the BAT Conclusions for pigs and 
poultry

 Coordination with other existing tools of the working group (MAREA Veneto model for 
cattle techniques and Region Veneto - UniPD for the calculation of the excreted 
nitrogen) 
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• DM 25/02/16 on manure management

• Emilia-Romagna Regional Regulation n.3, 15/12/2017 on 
manure management 

•  BAT Conclusions published on the Official Journal of EU, 
21/02/2017 

•  Options for Ammonia Mitigation Guidance, UNECE 

•  EMEP/EEA Air pollutant emission inventory Guidebook, 
2019 

•  2006 IPCC Guidelines for National Greenhouse Gas 
Inventories Volume 4 Agriculture, Forestry and Other Land 
Use

REFERENCES for emission factors:
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https://bat-tools.datamb.eu

https://bat-tools.datamb.eu/
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Data requested for calculation of farm emissions
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Input example: number of animals, excreted nitrogen and applied housing tecniques 

It’s possible to insert a tailored value of the excreted nitrogen or to calculate the excreted nitrogen using a 
calculation form based on the nitrogen introduced with the diet. 
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Input example: storage techniques

Choose from the dropdown 
list corresponding to BAT 

conclusions where applicable
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Input example: solid manure spreading techniques
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Input example: liquid manure spreading techniques
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Input example: nitrates release
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Input example: energy consumption
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• Comparison of possible future scenarios

• Single stage emissions quantifications and emission reductions 
quantifications with respect to the reference system, expressed 
as an absolute value and as a percentage

Output example
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POSSIBLE APPLICATIONS

 Pollutant emissions calculation for IED directive authorizations (NH3, N2O, CH4, nitrates, odours) and for 
European Pollutant Register (E-PRTR, NH3, CH4, N2O) declarations

 Pollutant calculation for other authorization to atmospheric emissions

 Support for calls for agricultural enterprises (Rural Development Programme)

 Evaluation of the possible effectiveness of funding policies or environmental rules

 Estimation of emissions from an area or region based on the effectiveness of the techniques applied

 Support for air emissions inventories
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IN PERSPECTIVE

• The odour estimation module and the “economic” module for dairy cattle are still in a test phase and not 
available to the public, at the moment. 

• BAT-Tool as a database to collect information on the techniques really used and to support the improvement of 
estimates on emissions from agriculture?



Action C5 - Implementation of a common model for 
evaluation of odours and gaseous emissions resulting from intensive 

rearing of cattle, pigs and poultry

SOME REAL APPLICATIONS DATA

• 824 users, some of which with more than 
150 simulations

• 4943 farm simulations

• Used in the Po basin for calculation of pollutant emissions in the revision of the IED permits: DGR Regione Lombardia n. 
1926/2019 and ARPAE Guidelines Det-2020-337

• Used as calculation tool or methodology to support the presentation of the application for calls for environmental financing 
for agricultural enterprises ( Region Veneto tenders PSR DGR n. 1688 e 1687 of 29/11/2021, Region Emilia-Romagna 
DGR 2283 of 27/12/2021)

• Used in Region Piemonte as methodology for the creation of the emission inventory and of ammonia reduction regional 
scenarios

The BAT-Tool is already indicated as emission estimation 
methodology in many official documents:
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COMUNICATIONS AND INFORMATIONS ACTIVITIES

• The model has been presented to the Associations Of operators and Environmental Agencies in 4 Regions, and to the 
national group form IED directive implementation – other initiatives are programmed 

• Articles in specialized magazines

• At least 10 participations in conferences and seminars, also as networking  in projects regarding agricultural emissions 
and air quality

• 1 site visit in a demonstrative farm (CERZOO) to see the application of BATs 
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NEXT STEPS

 Communication

 Test completion

 Maintenance and evolution planning



Action C4 – promoting low emissions fertilization



Action C4 – promoting low emissions fertilization



www.lifeprepair.eu - info@lifeprepair.ue
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