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1. Introduction 

Livestock farming is a key sector that involves 40 % of the total agricultural activity in Europe. 

representing a total value for products equal to € 170 billion. However, there is an increasing 

concern due to livestock farming’s contribution to environmental pollution since it generates more 

than 1.4 billion tonnes/year of manure leading to significant greenhouse gases (GHG) and air 

pollutants emissions (NH3, NOX)as well as to soil and water contamination caused by hazardous 

manure chemicals and biological contaminants (called here emerging contaminants). In this 

context extensive effort has been carried out for years to assess the detrimental effects of farming 

systems and to develop abatement methods to be implemented. However, despite major 

advancements, many fundamental issues are beyond the scope of existing legislation. 

The main objective of NUTRITIVE is to develop a decision-making tool (DSS, decision support 

system) able to define the most efficient and sustainable (in its three pillars: environmental, 

economic, and social) manure management strategies for a given livestock farm limiting manure 

air emissions as well as soil and water contaminants. This will allow for the formulation of technical 

guidelines and recommendations that will support policy makers with enhanced knowledge to 

establish requirements for future European policies.  

To fulfil this objective, the project is divided into six work packages (WP): WP1 Up-to-date 

inventory; WP2 Novel management strategies/technologies investigation; WP3 Modelling and Life 

Cycle Assessment (LCA); and WP4 Guidelines formulation; WP5 Communication, dissemination, 

and exploitation; WP6 Management (Figure 1). 

 

Figure 1. NUTRITIVE methodology. 

 

 

NUTRITIVE anticipates a wide spread of the project outcomes, with the synthesis of the 

consortium as a baseline: 22 partners (4 Chinese) from 8 different countries across Europe, 
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covering 6 climatic regions (2 Chinese ones), representing the whole supply chain experts, from 

animal feed to soil application. 

 

 

Figure 2. NUTRITIVE overview. 
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2. Mid-term report on pollutant emission 

 

All deliverables D1.3 , D1.5, D1.7 and D1.9 are bundled into one presentation in cooperation with 

all the WP1 partners, which was presented during the M12 meeting in Turin. This table provides an 

overview of which deliverable to be found on which dia slides.  

 

Deliverable 1.3 Air pollutants Dia 10 - 12 

Deliverable 1.5 Manure pollutants Dia 13 - 15 

Dia 19 -21 

Deliverable 1.7 Soil pollutants Dia 13 - 15 

Dia 22 - 23 

Deliverable 1.9 Water pollutants Dia 13 – 15 

Dia 16 - 18 
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Dia 1 

 

 

 

 

 

 

  



                                                                  

  

Mid-term report on air pollutant emission 

Deliverable 1.3 

 

NUTRITIVE Project - All rights reserved | Grant Agreement: 101135400 

Page | 8  

Dia 2 
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Dia 3 
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Dia 4 
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Dia 5 
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Dia 6 
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Dia 7 

 

 

 

Task description: A review of the grey, policy and academic literature will be conducted to identify 

and establish an inventory of up-to-date manure management strategies and technologies 

available and implemented across the EU. In addition, if available, relevant information concerning 

pollutants related to these solutions will be considered. Depending on available data, current 

adoption rates of manure management practices and technologies will be approximated to find out 

the state-of-the-art. 
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Dia 8 
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Dia 9 
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Dia 10 

 

 

 

Deliverable 1.3 

 

 

  



                                                                  

  

Mid-term report on air pollutant emission 

Deliverable 1.3 

 

NUTRITIVE Project - All rights reserved | Grant Agreement: 101135400 

Page | 17  

Dia 11 

 

 

Deliverable 1.3 

 

 

  



                                                                  

  

Mid-term report on air pollutant emission 

Deliverable 1.3 

 

NUTRITIVE Project - All rights reserved | Grant Agreement: 101135400 

Page | 18  

Dia 12 

 

Deliverable 1.3 
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Dia 13 

 

 

 

Deliverable 1.5 

Deliverable 1.7 

Deliverable 1.9 
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Dia 14 

 

 

 

Deliverable 1.5 

Deliverable 1.7 

Deliverable 1.9 
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Dia 15 

 

 

 

Deliverable 1.5 

Deliverable 1.7 

Deliverable 1.9 
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Dia 16 

 

 

 

 

Deliverable 1.9 
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Dia 17 

 

 

 

Deliverable 1.9 
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Dia 18 

 

 

 

Deliverable 1.9 
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Dia 19 

 

 

 

What have we done in the past months: 

Agreed the allocation of analyses among the partners 

Defined the number of manure samples to be collected by each partner 

All the partners hypothesized two periods for the sampling campaign (dry and wet) 

 

Deliverable 1.5  
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Dia 20 

 

 

 

Deliverable 1.5  
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Dia 21 

 

 

 

Deliverable 1.5  
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Dia 22 

 

 

 

Deliverable 1.7 
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Dia 23 

 

 

 

Deliverable 1.7 
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Dia 24 
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Dia 25 
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Dia 26 
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3. Executive Summary 

 

Work Package 1, within the Nutritive project, includes the assessment of manure-derived 
chemical and biological pollutants and how they transfer between manure, soil, water, and air. 

At the time of this mid-term report (M12), efforts have been made regarding air, manure, and soil 
pollutants. The mid-term report on water pollutants is scheduled for M18. Regarding Task 1.3 (air 
pollutant assessment), a structured data collection template was introduced to assess air pollutant 
emissions across the selected case studies, aligned with international emission inventory guidelines. 
After evaluating different approaches, a template based on the Austrian and Swiss national emission 
inventory reporting systems was selected. This flexible tool supports emission and mitigation 
calculations across all livestock types included in the project. In the coming months, project partners 
will be trained in its use, after which farm-level data collection will begin. 

Based on the 32 selected case studies (D1.1) and the protocol established under D1.2, provisions for 
the sampling and analysis of contaminants were made. It became clear that case study 26 (poultry, 
Italy) was no longer feasible for sampling. Additionally, not all case studies could deliver manure, soil, 
and water samples. For example, only manure samples were expected from case study 28 (poultry, 
Belgium), since poultry manure cannot be used as raw fertilizer in Belgium. Other case studies were 
not located in the direct neighbourhood of water bodies. 

For Tasks 1.4 (manure) and 1.5 (soil), agreements were reached on the allocation of analyses among 
partners, as well as on the number and timing of samples. The first sampling campaign, initially 
planned for March 2025, experienced delays in several case studies due to prolonged rainfall (Ireland) 
and logistical and shipment issues. Therefore, samples have been collected from 12 case studies to 
date. Laboratory analyses on antibiotic residues, antibiotic-resistant bacteria, and pathogens have 
been conducted for the collected samples, while analyses of antibiotic-resistant genes and physico-
chemical properties are pending until sufficient samples are collected. 

The limited number of samples available at M12 highlights the urgency of completing and shipping the 
remaining samples from the first sampling campaign to the designated laboratories. Overall, this work 
is progressing toward a comprehensive dataset that will support further modelling, life cycle analysis, 
and the development of practical guidelines and decision-support tools in later tasks of the project. 

 


