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1 INTRODUCTION 

Among other reasons, a key feature of pig production in the EU is the strong concentration of animals in limited 
geographical areas traditionally raising pigs because of strong opposition against new operations in areas with a low 
number of piggeries (Aumaitre, 2001). Thus most EU countries have their dedicated area for pig production, such as 

North Brabant (The Netherlands), West Flanders (Belguim), Jutland (Denmark), Yorkshire (UK), Brittany (France), 
and Emilia-Romagna (Italy). This uneven national distribution of livestock production is well-known to lead to 
environmental problems and social conflicts. With the increasing body of EU directives along with national 
legislation, the acceptable management of livestock effluent is becoming more demanding requiring basic 
knowledge in environmental issues. For the individual farmer, it is no longer reasonable to rely on judgement for the 

correct decisions: rather he must respond to the requirements dealing with (i) avoiding nitrogen losses to water 
courses and aquifers, (ii) avoiding soil pollution through the accumulation of nutrients (including phosphorus and 
heavy metals) and (iii) minimizing gaseous emissions either as ammonia (leading to acidification and 
eutrophication), or emissions contributing to global warming (methane and nitrous oxide emissions).  

In recent years, Spain has dramatically enlarged the size of its pig herds, in particular farms with more 

than 500 sows : it is becoming the second European country in terms of pig production after Germany. Northeast 
Spain (Cataluña and Aragon) are the main regions of intensive pig production in Spain. A key debate is between the 
promotion of pig slurry as a fertilizer by providing knowledge and scientific evidence on its benefits (Daudén & 
Quilez, 2004) or in some situations the implementation of individual treatment technologies (Béline et al., 2004; 
Martinez-Almeda & Barrera, 2005). 

The aim of this paper is to describe a centralised approach for manure management with studies based 
around three broad management scenarios each tested out on a small region with around 100.000 pigs. Each scheme 
is run by a central service known as a swine manure management enterprise (SMME). 

 

2 BACKGROUND AND DESCRIPTION OF THE PROJECT 

This European Commission LIFE project was launched in 2007 in Aragón, a region of Spain with a large and 
growing pig production. The project was established following an environmental assessment of the local situation 
which is represented by selected communes (table 1) to represent three main geographic scenarios : (a) sufficient 
local land for recycling of all manure produced, (b) insufficient local land but land available in neighbouring 

communes for spreading, (c) insufficient land both locally and in neighbouring areas. The main strategy was to 
focus on centralised (group) solutions involving farmers; these are implemented through the creation of dedicated 
swine manure management enterprises (SMME).  

The first scenario involved a centralised information system based on distributing available manure to 
available crop land respecting crop needs. The local situation in the study zone (TAUSTE) is on one side a huge 

amount of pig manure produced by about 116 pig farmers (around 400 000 m3 of slurry) and on the other side a 
available crop land up to 22 000 ha. The aim is therefore to move from an initial poorly managed situation where all 
the manure produced was spread on roughly 2000 ha, towards a situation of improved matching between nutrients 
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availability and crop needs, and consequently to apply the manure on a negotiated land area of 13 000 ha (in 
agreement with the corresponding 286 landowners). 

The second scenario is again an improved redistribution of manure but over a wider area extending 
beyond the local canton. Hilly areas are implied with pig farms often located on the upland and arable agriculture in 

the valleys, so it uses centralised storage and a dedicate slurry transfer and collection systems using pipelines where 
possible to reduce costs. In the chosen study area of MAESTRAZGO, the local context is a pig manure production 
amounting to 110 000 m3 originating from about 100 pig farms and a total agricultural surface land of 5840 ha.  

Within the third scenario, the slurry production is not manageable within the surrounding farms nor 
within neighbouring communes so a centralised treatment system to reduce the nutrient load is necessary. The 

municipality of PEÑARROYA was selected for the study: within this area are about 47 pig farms producing 
together more than 100 000 m3 of slurry, leading to a local surplus of 73 000 m3. The initial situation here was one 
of a critical nitrogen overload at a mean rate of 446 kg N/ha of available land. 
 
TABLE 1  Management scheme, infrastructures and equipment implemented in the three zones 
 Scenario 1 

“TAUSTE” 
Scenario 2 
“MAESTRAZGO” 

Scenario 3 
“PENARROYA” 

Type of management Recycling, through 
agronomic utilization 

within the commune 

Transport + recycling 
agricultural utilization 

within the commune and 
neighbouring areas 

Excess N and P removal 
through central processing 

Infrastructure Intermediate slurry 
storage: organised land 

applications 

Intermediate slurry 
storage, gravity transport 

pipelines, export. 

Treatment plant: farms 
connected by feeding 

pipelines or road tanker. 

Transport and 
application equipment 

Tractor + trailer and 
application equipment 
(trailing hoses) 

Lorry truck, application 
equipment (trailing hoses) 

Lorry truck: irrigation of 
final effluents on local 
fields. 

 
According to the overall objectives listed in table 1, the starting point was the implementation of a large 

number of facilities including: 

− Building of storage facilities. Three storage tanks of a final capacity of 28.000 m3 were built at Tauste, while 
eight storage tanks of a final capacity of 11.500 m3 were built at Maestrazgo.  

− Building of two pipelines systems for the slurry transport. This was implemented at two places with one 

located in Castellote which allows for collecting the slurry from three farms situated in a slope.and the 
second located in Cantavieja. 

− Building of a treatment plant in Peñarroya deTastavins. The treatment plant was finished by September 2008. 
It has a capacity of 120.000m3/year. The final project has included a pipeline connecting 4 pig farms and 
a fertirrigation system through which the liquid fraction treated is used to irrigate the land, while the solid 

fraction is exported. 

− Concurrently the equipment acquisition has allowed to: 

− Development of a communication system and installation particularly in Tauste, including electronic devices 
with GPS, etc. 

− Land application equipment. Four land applications equipment were bought at Tauste (trailing hose and disc) 

and two lorry tankers were acquired at Maestrazgo. 
A sampling protocol was established to monitor all manure flows and each plot receiving it, and also soil 

and water sampling to allow for evaluation of the environmental improvements generated by the project. 
 

3 RESULTS 

Due to the complexity related to the number of partners and globally the size of the project, the first stage was the 
creation of a project management group supported by a protocol aiming at establishing uniform procedures for all 
the partners, including a communication and a recording system. The second important action was the constitution 
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of the three dedicated SWME, and the allocation of a specific protocol according to the specific objectives of the 
three scenarios. 

Tauste scenario: 63 pig farmers have been already associated to the project with 330.000 m3/year of slurry 
managed. 

Maestrazgo: 39 pig farmers have been so far associated to the project with 850070 m3/year of slurry 
managed . This quantity represents an increase of 40% from the initial envisaged scenario. A total of 71 land 
farmers representing more than 6000 ha of land have contributed to the project. 

Peñarroya: 38 pig farmers have been associated to the project with 80000 m3/year slurry. Manure is 
brought to the plant facility and stored in a buffer tank (full capacity of the installation is 275 m3/day). The raw 

manure and recycled sludge are centrifuged to remove a solid (30% dry matter) suitable for composting and thus 
export out of the region. The separated slurry passes on the principal biological step comprising and anoxic reactor 
and two aeration vessels connected in a recirculation loop. The clarified supernatant runs to a large lagoon from 
where it is irrigated by pipeline to local fields. The plant is meeting its objective of removing 80% of phosphorus 
and nitrogen. However a full evaluation of the plant over an extended period and a full capacity remains to be done 

in 2010. 
The slurry monitoring is being carried out in all pig farms involved in the project at the three sites. 

Therefore all the farms are being characterized and every farmer knows the composition of his slurry. 
The water monitoring is based on control points and a periodical sampling of water quality. 
Soil monitoring is also based on a net of sampling which incorporates the various management options 

(plots irrigated or not, distance from pig farm etc). 
The assessment of ammonia volatilization and odour emission following spreading was carried out during 

field trials in 2008 (Hermina et al., 2009). The results are encouraging and demonstrate the efficiency of the low 
emission equipments used. 

 

4 CONCLUSIONS 

The Es-wamar ambitious project is being implemented satisfactorily and mostly according to the initial plans and 
objectives. It comprises management and logistical aspects (creation of specific SWMEs) and also scientific aspects 
in terms of monitoring and therefore assessing the environmental and social benefits of such collective approach. It 
has already per se increased awareness of farmers, policy makers in a region particularly concerned by the problem 

of pig farming. At this scale of implementation it is of no doubt a unique demonstration project which should bring 
news ideas in the proper and efficient environmental management and recycling of manure. 
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