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1. Introduction 
In September 2013, the European Commission awarded the Ministry of Agriculture, Livestock, 
Fisheries, Food and Natural Environment (DAAM) a LIFE project named FUTUR AGRARI, with the 
goal of improving efficiency in nitrogen management in areas with a high livestock concentration. 
This is a demonstration project which, when completed, will provide knowledge and information on 
livestock waste management and processing technologies that can be implemented on farms in a 
manner that is both economically viable and environmentally sustainable. 
 
The goal is to minimise the impact of livestock waste, and of nitrogen in general, both on the farm 
itself and during the waste's agricultural application. To achieve this goal, three types of 
demonstration activity have been defined: minimisation of excess nitrogen and other nutrients on 
pig farms, optimisation of fertilisation, and removal of nutrients from high fertility soils. 
 
The main beneficiaries of the project's results are farm owners, fertilisation services companies, 
owners of livestock farms, the public administration and the industry in general, as all of them will 
have access to the best available techniques for minimising the environmental impact of fertilisers 
and ensuring adequate management. 
 
 

 
 

2. Rationale 
Extensive areas of rural Catalonia are also major livestock farming, particularly pig farming, which 
is one of the primary sector's main economic drivers, together with the associated food industry. 
Consequently, these areas generate large quantities of livestock waste with a substantial nutrient 
content that can be used as an organic fertiliser for crops. In some areas, the volume of nutrients in 
the waste exceeds the farming system's capacity to adequately recycle these nutrients in a 
geographical area close to the farms where this waste is produced. 
 
To avoid creating or aggravating environmental problems, there is a need to optimise crop 
fertilisation practices. However, in cases of excess nutrients, it is only possible to improve these 
practices, and their efficiency in general, if, at the same time, measures implemented in the 
agricultural system (farming-livestock-environment) that provide a real possibility of improving crop 
fertilisation. 
 
The enactment of the Nitrates Directive (91/676/EEC) has enabled identification at regional level of 
the areas with most management problems and where the need for action is greatest. The 
European Union's Thematic Strategy for Soil Protection (COM (2006) 231) and the Soil Framework 
Directive (COM (232)) propose measures whose goal is to protect the soil and preserve its 
capacity to carry out its ecological, economic, social and cultural functions. As a result of these 
guidelines, each EU member state has designated zones that are vulnerable to nitrate pollution in 
its territory and has undertaken action programmes in these zones. 
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In Catalonia, faced with the need to ensure adequate management of livestock waste (slurry, 
manure, poultry litter, etc.) and of nitrogen fertilisers in general (livestock waste, compost, fertilisers 
with mineral nitrogen, etc.) in order to avoid water pollution by nitrates from agricultural sources, a 
large number of regulatory provisions have been developed, the most recent of which was Decree 
136/2009. This decree regulates the procedures that guarantee adequate livestock waste and 
nitrogen fertiliser management. At present, Catalonia has designated one third of its territory as 
vulnerable, with a total of 438 affected municipalities. 
 
                          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The nitrate issue is more a problem of management than of quantity. This imbalance arises from 
the intensification of livestock farming in recent years, which has increasingly become an activity 
separate from agriculture. Consequently, in certain areas, the management costs generated by 
momentary surpluses have given rise to inappropriate fertilisation practices. Given this situation, it 
is necessary to implement all the available technological alternatives that are able to bring about 
improvements that contribute to solving the problems associated with the management of livestock 
waste.  
 
Nowadays, there is increased environmental awareness, thanks to the effort made by all parties to 
improve the quality of soil and water systems. However, in spite of this, reversing the pollution of 
aquifers is not an easy task that can be done in a few days and it is necessary to continue working 
in this direction. 
 
Awarding projects such as this are to be seen as an additional tool for addressing the challenge of 
minimising nitrate pollution and enabling compatible development of agriculture and livestock 
farming, which is one of the primary sector's main economic drivers in Catalonia. 
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3. FUTUR AGRARI project 

3.1. Objective 
FUTUR AGRARI is a project that puts into practice existing livestock waste management and 
treatment technologies in areas of Catalonia with a high livestock concentration that are 
designated as vulnerable zones. 
  
The results obtained will help minimise the high nutrient content of agricultural soil, seeking 
compatibility with the development of farming and forestry. 
  
The project's primary objective is to implement the thematic strategy for soil protection, which 
seeks to protect and guarantee sustainable use of the soil, preserving its functions, preventing its 
threats, mitigating the negative effects and rehabilitating degraded soils.  
 
In order to guarantee the project's success, an extensive range of technological solutions and 
scientific knowledge is made available and will be transferred to the farming, livestock and forestry 
sectors. In particular, the project targets all agents related to the pig industry. As the project's title 
indicates, the demonstrations will be applied from the farm to the soil. To begin with, 
demonstrations will be carried out to minimise the excess nutrients at source, that is, at the pig 
farms; subsequently, other demonstrations will be carried out focusing on field application of 
fertilisers; lastly, demonstrations will be carried out on high fertility soils to remove the excess 
nutrients. 

Consequently, the project performs demonstrations in multiple areas and acts at all stages of pig 
production, from the farm to the soils that receive the fertiliser, applying a cross-cutting approach to 
the project's environmental objective, which is to preserve and improve soil condition.  

3.2. Financing 
 Total project budget ................ €2,367,610  
 European Commission contribution ..... €1,177,877 (50%) 

3.3. Project duration 
The project has a duration of four years. It started in mid-September 2013 and completion is 
scheduled for late 2017. 

3.4. Participation 
The project is coordinated by the DAAM, with the Waste Agency of Catalonia (ARC), the Forest 
Ownership Centre (CPF), the Institute of Agrifood Research and Technology (IRTA) and the Mas 
Badia Foundation participating as beneficiary partners.  

3.5. Study and implementation area 
Participant pig farms have been sought in the regions of Osona and El Segrià. To study field 
application of fertiliser, an area of the region of La Noguera consisting of about 1200 ha of irrigated 
land (specifically the Canal Algerri-Balaguer area) has been chosen. And to study removal of 
excess nutrients in the soil, study areas in the regions of El Berguedà, La Noguera and Osona 
have been chosen.          
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3.6. Actions to be undertaken 
The project focuses on innovation and knowledge and technology transfer to the farming and 
forestry industries to minimise the impact of excess nutrients on the soil. Technical actions are 
carried out in three main areas: pig farms, fields where fertiliser is applied, and soils affected by 
excess nutrients from agriculture.  
 
The partial objectives for each of these areas are the following: 

� On pig farms:  
 
 Reduce the volume of livestock waste generated through adequate water management.  

Reducing the volume of waste is a very important aspect for improving waste management 
and minimising the associated cost. Currently, a number of techniques are available on the 
market (installation of flow meters and optimised drinkers, use of monitoring systems to 
detect deviations from normal consumption, etc.).  
 
This action determines the real reductions in water consumption when all the improvements 
are implemented on the same farm, together with their effect on the management of livestock 
waste and the overall technical and economic management of the farm, considering their 
implementation on different types of farm. The volume reduction should be associated with a 
reduction in the management cost. 
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 Reduce the excretion of nitrogen and other nutrients through adequate diet management.  

The feed's composition, nutrient content, digestibility and a feeding programme adapted to 
weight, age, sex, genetics and type of farm not only have a significant influence on the 
animals' production yield but are also one of the cornerstones of the farm's strategy for 
preventing environmental impacts. By reducing the excretion of nutrients, it is possible to 
reduce emissions all along the process (storage, management and agricultural application). 
However, it also implies an increase in the copper/nitrogen, zinc/nitrogen and 
phosphorus/nitrogen ratios unless strategies are devised to minimise these elements. 
 
In this action, the animals' nutritional needs are adapted to their genetics, age, sex and diet 
with the goal of avoiding excessive protein intake and, thereby, reducing nitrogen excretion in 
the waste: phased implementation of the diet. 
 

 Improve management of the slurry generated by using solid-liquid separation treatment 
systems. 
The goal of this action is to assess the use of solid-liquid separation treatment systems 
installed on the farm. The goal of these treatment systems is to minimise possible adverse 
effects on the environment, save on transportation to a possible centralised plant and have 
usable fractions that can be readily exported from the areas with surpluses to the areas with 
deficits. 

The separation system will be assessed at different levels: to ascertain the energy and 
operating costs, the nutrient and heavy metal balances, and its performance before and after 
implementing the improvements in water and diet management. As regards the possibilities 
of using the solid fraction to produce organic fertilisers, its fertilising properties are assessed 
and, in the case of the liquid fraction, its nutrient and possible pollutant content is determined 
with the purpose of ascertaining its suitability as a fertiliser. 

             
 
 
 
 
 
 

� In field application of the fertiliser: application of the right dose, at the right time and as 
consistently as possible. 
 
 Rationalise fertilisation practices: develop fertilisation plans and direct guidance for the 

farmer. 
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Rationalising fertilisation practices on crops is a key point for reducing overfertilisation of 
farm land. It is not wise to use tools developed in other locations without prior adaptation. In 
recent years, a software tool has been developed in Catalonia, called FertiNext, which 
enables recommendations to be given for organic and mineral fertilisation in extensive crop 
growing. This tool is based on the use of the nitrogen balance and includes information about 
different aspects of this balance, obtained in trials performed on different farming systems in 
Catalonia. The tool allows the inclusion of soil analysis data, complementing the nitrogen 
balance information. 
 

The purpose of this action is to adjust the fertiliser doses to be applied through the use of 
FertiNext and to make recommendations for basic NPK dressing (before sowing) or cover 
dressing (with the crop already sown), comparing them with other recommendations 
obtained with other tools. Direct guidance is provided for the project participants' commercial 
plots, giving advice on crop fertilisation at different times, including the most suitable 
recommendations for each period and taking into account the track record and the 
information obtained from the soil analyses. 
 

 Optimise the nitrogen fertilisation of late cover with the use of remote sensing systems. 
Using methods that measure real crop growth variables, it is possible to reduce the doses 
applied, which have been calculated using parameters that do not take into account the 
plant's development (soil analysis, nitrogen balance).  

 
An agronomic assessment is made of the use of remote sensing to adjust nitrogen 
fertilisation of crops in an advanced stage of development (late cover), when it is no longer 
possible to bring machinery into the plot. This ensures that the nitrogen applied is used 
efficiently by the plant (fractioning of the cover) and, by this means, decreases the mineral 
nitrogen content in the soil that may be washed off into the groundwater. 

The use of remote sensing, with satellite-based or airborne optical sensors, increases 
efficiency of the resources used, as the area covered is larger than when ground-based 
optical sensors are used. 

In addition to evaluating the systems from an agronomic viewpoint, their suitability for use in 
with differing conditions (different-sized plots, plot dispersion...) is studied, along with image 
acquisition systems that differ in their operation and adaptation to different use situations. 

 Adopt the best available techniques in the agricultural use of livestock waste. 
The goal of this action is to implement currently available technology in a slurry application 
machine to enable agricultural use of these materials and demonstrate, in the chosen area, 
that use of this equipment is feasible. Use of the software tool to design the plot fertilisation 
plan must be complemented with correct application. There is no point in adjusting the dose 
to be applied to the crops if application is imprecise, uneven and inappropriate. The most 
advanced technologies in slurry application machinery must be used when farmers are using 
these organic fertilisers. In such cases, a flow meter and a conductometer are fitted to the 
tractor and an application tank that has hanging hoses or tubes will be used. Furthermore, 
the tractor will be fitted with a GPS device connected to a soil database. 

By adding this new technology to the machinery, the application equipment can be adjusted 
to the specific fertilisation needs of the crop and the area. 

Having implemented all the equipment, a technical and economic assessment is carried out 
on the use of this technology. This consists of measuring the doses applied by quantifying 
the slurry applied over a given area. Application consistency is also quantified and odour 
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emission is determined by means of a portable olfactometer. An overall assessment will also 
be performed from the environmental and economic viewpoints with respect to the 
experience of field application using these tools in the study area. 

 

                   

 

� In high fertility soils:  
 

 Remove the excess farm-origin nutrients from high fertility soils 
Three different demonstrations are being carried out on the land with most nutrient excess: 

o One alternative for removing nitrogen and other elements from the soil are the catch 
crops. Catch crops are fast-growing crops that can absorb the plots' residual 
nutrients. These crops, with low commercial value, will be used as a co-substrate in 
an anaerobic digestion plant. 
 

o In terms of forestry applications, demonstrations of agroforestry systems 
(combination of trees and crops on the same land) are implemented to reduce the 
soil nitrate content. With these systems, the tree roots grow underneath the crop 
roots, acting as a filter for agricultural leachates, while the trees themselves provide 
quality timber. 
 

o In addition, riparian buffers are implemented. This experiment consists of creating 
linear plantations of woody species (that produce quality wood, with different types 
of trees and bushes) to create a boundary separating agricultural land from water 
courses. The goal is to reduce the nutrient load in the agricultural leachates that 
reach the rivers by first filtering through the roots of trees and bushes, thereby 
improving the water quality and diversifying and increasing the plot's productivity, 
with the production of wood that is used by industries (biomass, timber for sawmills, 
etc.), and other possible products of local interest (wicker, forage, etc.).  
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3.7. Results 
The following results will be obtained from this project: 
 

1) Transfer of knowledge and technology by improving water and food management on pig 
farms in order to minimise environmental impacts and economic costs. 
 

2) Demonstrate a saving in water and food procurement. 
 

3) Transfer economically efficient and sustainable technologies for the treatment of livestock 
waste. 
 

4) Demonstrate that a saving is obtained in management costs. 
 

5) Reduce the land area required for application of fertiliser. 
 

6) Demonstrate a series of software tools and Best Available Techniques (BAT) in the 
sustainable management of livestock waste with the goal of preventing excess nutrients. 
 

7) Demonstrate a minimum increase in management costs generated by the implementation 
of catch crops. 
 

8) Demonstrate a minimum increase in biogas production. 
 

9) Improve the general public’s understanding of sustainable livestock waste management. 
 

10) Improve sustainability in the management of livestock waste management and transfer 
good practices to the project's stakeholders and the general public. 
 

11) Make the general public aware of the need for sustainable livestock waste management. 
 

12) Transfer all the scientific knowledge and technological improvements in the field of 
sustainable livestock waste management to the pig industry, particularly to young 
entrepreneurs and the areas contaminated by excess nutrients. 

4. Transfer 

 During execution of the project, full information is made available to the media regarding the 
actions carried out. Press conferences are also held when one of the project's milestones is 
achieved. Technical papers are also written for publication in specialised journals in order to 
create an awareness of these issues among the general public. 

 
The project is focused on innovation and knowledge and technology transfer to the industry 
to minimise the impact of excess nutrients in the soil, acting in three areas: pig farms, 
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agricultural soils that receive the fertiliser and soils with a high nutrient concentration. Results 
will be obtained from all three areas, which will be used to generate technical material (data 
sheets, reports and guides) which in turn should be made available to the industry and to the 
general public. 

 
Guided visits are made to the demonstration farms and plots to make the general public, 
farmers, livestock breeders and technical specialists in Catalonia aware of the project. A 
large number of technical seminars are organised with the same purpose. 

 

                              
 
 

                              


