 Draft material for revision of the Ammonia Guidance Document - Fertilizers
Table 1.  Draft table of measures as discussed in EPMAN-3 as a basis for further development of the urea section in the Ammonia Guidance Document.  This is NOT intended to be an exclusive list of prohibited or acceptable measures. Rather, it provides guidance on the main measures that could achieve a certain percentage emission reduction target.

	Technique
	% NH3 emission reduction achievable (these indicative numbers to be confirmed)
	Comments/limitations etc.
	Reflection of ambition level

	The REFERENCE method is free broadcast application for small prills (2 mm) of solid urea.
	0%
	
	

	Urease inhibitors
	50%
	
	A (high)

Technique 1


	ATMS (Note 1).
	30% subject to verification 
	Especially relevant for arable systems
	C (low)

Technique 1 or 2. (to discuss)

	Coatings of urea pellets (slow release fertilizer), 
	Generally less than 30%?  subject to verification of the individual product (polymer coated)
	The main use is as an associated measure with urea injection. On its own, when combed with surface application, this approach will only provide a small reduction in ammonia emissions.
	low

Technique 1 or 2?

	Do not apply urea to soils above pH 7.5 or within 6 months of lime application to fields
	30-50%? For the soil in question.
	[Maybe only a point to include in the Framework Code of Practice. The effect of soil pH on ammonia emissions from urea is debated and this row may be removed]
	C (low)

	Injection of urea (solid or liquid) into arable soil (closed furrow)
	80-90%
	Possibly specify which soil types  (open furrow application should be avoided as this may exacerbate ammonia emissions)

(See note 2).
	A (high)

Technique 1

	Incorporation of urea into arable soil (shallow cultivation)


	80%
	
	B (medium)

Technique 1

	Band incorporation of urea into surface of no-till agriculture
	Bad not recommended
	Raises soil surface pH and increased NH3 due to rapid hydroloysis from large urease from the material.
	Technique 3.

	Pellet size
	15-20%? (dependent on soil type)
	Big pellets reduce the pH increase of hydrolysis… (Catharine Watson paper)
	Technique 2 (?). Only C if combined with other measures.

	[No spreading after manure and slurry application]
	??
	[Saturation of absorption sites; code of good practice measure, also linked to N2O]
	C

	Irrigation immediately following surface urea application (minimum of 10 mm water application)
	30%-50%? (to confirm)
	Comment: water should not be applied to wet soils beyond field capacity.  Only a viable option for countries where irrigation is already common practice.
	B or C

Technique 1

	Mixing urea with acidified sulphate
	30%
	Noted by Oenema, more details needed.
	C

Technique 1 or 2


Notes: 


1. ATMS: Application Timing Management System. This represents a verified system to exploit the variation in ammonia emission potential based on environmental conditions, so as to use management of application timing to reduce overall emissions. A more detailed description is provided in the documentation submitted to TFRN-3.
2. Coatings of urea pellets (slow release fertilizer) provide a useful approach to maximize the benefits of urea incorporation, as this can allow a single fertilizer application at the time of crop sowing, thereby avoiding the need for urea top dressing and the associated higher ammonia emissions.

_______________________________
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