
 

 
E. Reduced emission animal housing systems  

 
 
Introduction 

 
 
38. Livestock housing, together with the application of manures to land, is one of the largest sources 
of ammonia emission from agriculture. For all types of housing, the requirements of animal welfare codes 
must be taken into account in deciding stocking density, etc. Appropriate husbandry of the farm area can 
contribute to the reduction of ammonia emissions and other forms of pollution. 
39. A range of emission abatement methods are available which vary from high to negligible cost and 
in their applicability to different housing systems. 

 
 
Several general principles should be adhered to for the housing of livestock in order to 
reduce ammonia emissions:  

• keep all areas (activity, lying, exercise area) inside and outside  the animal house dry and clean 
- remove excreta from the livestock building as soon as possible  

- keep ingoing air temperatures low e.g by pulling fresh air from shadowed areas outside or by evaporation 

cooling (adding of water fog ) of the inlet air 

- good ventilation: adjust naturally ventilated building side walls transversely to the main wind 

direction; avoid buildings or trees close to the building, which hinder undisturbed incoming wind 

flow; equip side walls with adjustable ventilation openings and allow air exhaustion at the  ridge  

- Offer the animals functional areas (for lying/sitting, feeding, defecating, exercising)  

 
 
Slurry based pig buildings 

 
 
40. For slatted floor systems, the following techniques can contribute to emission abatement: 
(a) Reduce the surface area of the slatted area, e.g. by using partially slatted floors. Slat design 
should facilitate maximum transfer of dung and urine to the channels. Solid floor areas should have 
provisions (e.g. a slight slope) for urine to drain to the channels. Channels should be emptied frequently 
to a suitable store outside the house. This can be achieved by the use of scrapers or of a vacuum system, 
by flushing with water, untreated liquid manure (under 5% dry matter) or separated and aerated slurry; 

Partly slatted floors covering 50% of floor area generally emit 20-50% less ammonia, particularly if 

the slats are metal or plastic-coated which is less sticky for manure than concrete.  

 
(b) Reduce the exposed surface of the slurry beneath the slats, e.g. by constructing channels with 

inwardly sloping walls so that the channel is narrower at the bottom than at the top. The walls should be 

made of a smooth material to avoid manure sticking to them; Reducing the emitting surface area with 

shallow V-shaped gutters (max. 60 cm wide, 20 cm deep) can reduce emission in pig houses by 10 

to 60%, depending on pig category and the presence of partly slatted floors. The gutters should be 

flushed twice a day with the liquid (thin) fraction of the slurry rather than water;   
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For lactating sows, emission reduction of up to 65% can be achieved by reducing the emitting area 

by means of constructing a pan under the slatted floor of the pen. The pan is a sloped subfloor (at 

least 3°) with manure drainage at the lowest point.   

(c) Lower slurry temperature. For existing houses, the temperature of the slurry in the channels can 
be lowered by pumping a coolant (e.g. groundwater) through a series of fins floating on the slurry 
(recycling groundwater may not be permitted in some countries or regions); 

(d)  NH3 emission reduction can be achieved by acidifying the slurry to shift the chemical balance 

from NH3 to NH4+. The manure (especially the liquid fraction) is collected into a tank with 

acidified liquid (usually sulfuric acid, but organic acids can be used as well) maintaining a pH of 

less than 6. In piglet housing emission reduction of 60% has been observed. 

 
(e) Improve animal behaviour and design of pens. Pens with partially slatted floors must be designed 
so that pigs can distinguish separate functional areas for lying, eating and dunging. The aim is to keep the 
solid part of the floor as free from dung and urine as possible to reduce ammonia emissions. 
For example, longer narrow pens help to ensure that the pigs do not dung on the solid part of the floor. 
The position of feeders and drinkers in the pen is also important. Feeders should be positioned in the 
front of the pen and drinkers at the back above the slatted part of the floor. High room temperatures 
encourage pigs to lie down on the slatted portion of the floor (the dunging area) rather than on the solid 
area. This can lead to a dirty solid floor area and an increase in emissions that make it necessary to take 
additional steps to achieve good abatement, (e.g. improved ventilation, controlling the temperature of the 
solid floor to encourage pigs to lie on it or installation of automatic sprinklers for cooling during hot 
summer periods). Detailed design and management will vary from country to country and from region to 
region. In general it is more difficult to control the behaviour of the pigs in warmer climates; 
(f) Avoid ventilation directly above the surface of the slurry in the channels.  The higher air velocity 
will increase ammonia emission from the manure surface. In pig houses where this is unavoidable, the 
gap between the slats and the manure surface should be sufficiently large to minimize air velocity. 

(g) Surface cooling of manure with fins using a closed heat exchange system can reduce emissions 

by 45-75% depending on animal category. This technique is most economical if the collected heat 

can be exchanged to warm other facilities such as weaner houses.   
 

 

 

Straw based systems  

xx. In straw based systems use fresh, clean, dry and hygienic bedding material.  Use sufficient 

bedding material in order to allow complete adsorption of urine. Apply bedding frequently if 

necessary. If complete adsorption of urine is not possible, sloped floors and gutters should allow 

rapid drainage and removal of urine. Leakages of drinking systems must be avoided at any time in 

order to avoid additional moistening of the bedding  
 
 



 

42. Straw-based systems are better for animal welfare and there is evidence that they have lower 
NH3 emissions than slurry based systems. For animal welfare and environmental reasons, systems 
should be used where the pigs differentiate a lying and a dunging area. This is according to the pigs´ 
natural behaviour and at the same time reduces emissions.  

 

xx. Kennel houses combine free ventilation systems and the realization of functional areas. 

Ammonia emissions may be reduced by 20%. More space is needed compared to forced ventilated 

buildings. Costs are similar.    
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