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Introduction
� During the last decade the approach to environmental 

issues related to animal production is changing, by 

means of including concepts such as:

– Emissions from soil

– Water 

– Air pollution

– More efficient use of energy 

– And more efficient use of water resources. 

�Latest regulations have been developed under this 

concept, such as the Directive 96/61/EC concerning 

integrated pollution, prevention and control (IPPC). 

�In the EU Reference Document (BREF) on Best 

Available Techniques (BAT) for Intensive Rearing of 

Poultry and Pigs, several techniques were proposed for 

emissions abatement. 



Introduction

� In 2003, a group of expert, under the financing of the 

Spanish Ministry of the Environment and Rural and 

Marine Affairs (MARM) and coordinated by Tragsega, 

implemented a plan to evaluate the BAT proposed by the 

BREF under Spanish management systems and climatic 

conditions. 

�The BAT selected were assessed for the pig and poultry 

sectors in the different production phases: 

– Laying hens

– Broilers

– Pigs: Gestating sows, lactating sows, nursery, growers-finishers

– Manure storage and spreading. 

�Cost calculations were also carried out according to the 

methodology suggested in the BREF.



Introduction

� All the results obtained from 

different experiments performed 

were:

– Updated in the Spanish Guide 

Document, both technical and 

economical

– Included in a software, developed 

for the MARM, to calculate pollutant 

emissions, resources consumption 

and BAT effects on emissions and 

consumptions from Spanish farms

– Transferred to technicians and 

farmers



Aim of this presentation

To describe:

� The Spanish Guide Document about Best Available 

Techniques. Information:

– Technical

– Economical

� Participation in the ‘BREF, 2003’ revision

� Trials for BAT assessment developed under Spanish 

conditions: nutritional, building, manure storage and 

application (will be described in the next presentation).

� Software to calculate pollutant emissions

� Work publication 

� Ongoing activities



The Spanish Guide Document

� During 2004-2008 period, the Ministry of the Environment and 

Rural and Marine Affairs has developed a Spanish Guide 

Document on Best Available Techniques (BAT) for intensive 

rearing of poultry and pigs.

http://www.mapa.es/es/ganaderia/pags/IPPC/IPPC.htm

� This document has been updated with the latest information 

available, both technical and economical. The sources for this 

update have been:

– the new literature, 

– the results obtained from different experiments performed for BAT assessment 

under Spanish conditions. 

� The results have been transferred to technicians and farmers.



The Spanish Guide Document

Information about BAT



The Spanish Guide Document

Information about BAT



BREF 2003 revision

� Publication and compilation of 

experimental trials developed under 

IPPC Project.

� Meetings with other Ministerial 

Departments, Regional 

Administrations, and Sectors, to 

coordinate the Spanish position in 

discussions.

� Participation in the TWG (working 

group) for the review of the reference 

document on BAT for the intensive 

rearing of poultry and pigs.



� The candidates BAT were selected from 

the BREF, 2003 document based on its:

– Efficiency

– Applicability

– Cost-effectiveness

– Eligibility under Spanish conditions

Trials for BAT assessment
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Technical information

� Were assessed for the pig and poultry sectors under 

commercial conditions in the different production 

phases.

– Poultry

• Laying hens

• Broilers

– Pigs

• Gestating sows

• Lactating sows

• Nursery

• Growers-finishers

– Storage

– Spreading
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Economical information

� Investment and operational 

costs were also calculated for 

every technique.

� The calculation have been 

carried out according to the 
methodology set out in the 

BREF, 2003.

� Current costs should be used 

for all calculations

� Capital expenditure should be 

annualized over the economic 

life of the investment 
(deducting any grants).

� Changes in performance 
should be taken into account

T
ri
a
ls
 f
o
r 
B
A
T
 a
ss
e
ss
m
e
n
t



Software to calculate pollutant emissions

� The objective of this software is to integrate factors as 

nutrition, facilities design, slurry storage and spreading, 

and its influence in emissions level and water and 
energy consumption at farm.

� The structure of this application includes all the 
information related to the farm that may have an effect 

on pollutant emissions or resources consumption from 
pig and poultry Spanish farms.
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Structure

�Farm location: name, address, location, 

administrative classification.

�Animal census: highest productive capacity, up 

to date animal number, annual production.

�Facilities design: floor, pit, slurry or manure 

remove frequency, material used for bedding.

�Slurry and manure storage system

�Slurry and manure management

�Slurry and manure application to land

�Consumption of water and energyS
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� The data base used to obtain the emission calculations was the same 
as that used in the National Emission Inventory (2003).

� For water and energy consumptions, a huge bibliography review was 

carried out.

� Information regarding manure production was obtained from the 

Spanish legislation (RD 324/2000).

� To calculate pollutant emission in each stage of the productive process, 

the software uses a mass-balance system, including the reduction 

ratios obtained from experimental trials carried out by Spanish Ministry 

in an environmental project conducted through 2003-2007 period.
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� Slurry or manure storage capacity in months

� Slurry or manure composition and production

� Nitrogen balance: 

crop nitrogen requirements – nitrogen applied with the fertilization program

� Ammonia, methane and nitrous oxide emissions

� Water and energy consumptions

� European Pollutant Emission Register (EPER-PRTR) 
information

� Farm environmental situation report

� Improvement proposals

� Cost of pollutant abatement techniques

Results
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Gas emissions
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Farm environmental situation report
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� With the use of this tool, farmers and technicians are able to 

calculate ammonia, methane and nitrous oxide emissions, 

taking into account the influence of the BAT.

� It is possible to estimate water and energy savings when 

best available techniques are implemented.

� As an add-on tool, farmers and technicians can achieve 

further information about the BAT effect, in order to improve 

the environmental situation of their farms.

� This software is an interesting tool to promote good 
environmental practices in farms, indispensable with 
currents international policies.
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� Extension journals

Knowledge spreading
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C. Pineiro, G. Montalvo, M.A. Garcia, M. Herrero, M. Bigeriego. European Association for Animal Production (EAAP) 
59th Annual Meeting. Vilnius (Lituania), 24-17 agosto 2008. Development of a software tool to calculate 
pollutant emissions, resource consumption and the effects of best available techniques on Spanish 
farms.

C. Pineiro, G. Montalvo, M.A. Garcia, M. Herrero, M. Bigeriego. Joint Annual Joint Annual Meeting of American Society 
of Animal Science (ASAS). Indianápolis, Indiana. 7 - 12 julio 2008. Development of a software tool to 
calculate pollutant emissions, resources consumption and best available techniques effects from 
Spanish farms.

C. Pineiro, G. Montalvo, M.A. Garcia, M. Herrero, M. Bigeriego. 13th Ramiran Internacional Conference Congreso 
RAMIRAN (Network on Recycling of Agricultural and Industrial Residues in Agriculture) 11 - 14 junio 2008. 
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C. Pineiro, P. Illescas, G. Montalvo, M. Bigeriego. Joint Annual Meeting of American Society of Animal Science (ASAS). 
San Antonio, TX 8 - 12 julio 2007

• Cost of ammonia emissions abatement techniques in Spain

• Effect of different dietary strategies on productive performance and gas emissions in post-weaned 
piglets.

• Effect of littered systems on pollutant emissions into the air in gestating sows.

C. Pineiro, P. Illescas, G. Montalvo, M. Bigeriego. International Conference on Ammonia in Agriculture: Policy, Science, 
Control and Implementation. Wageningen (The Netherlands) 19 - 21 marzo 2007

• Effect of piglet diet on gas emissions

• Comparison of ammonia emissions when using different techniques after application of slurry in 
Spain: Summary of results 2004 – 2006

• Cost of ammonia abatement techniques in Spain

• Ammonia concentrations around three pig farms in the central plateau of Spain

• Ammonia concentrations around two poultry farms in the central plateau of Spain

� Scientific congresses

Knowledge spreading
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Ongoing work

�Enlarge studies including the bovine sector 

(cows and calves) and to include this species in 

the software tool.

�Experimental trials to evaluate alternative 

systems for laying hens and pig farms.

� Evaluation of BAT and its relationship with 

water and energy saving
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