Annex IX

MEASURES FOR THE CONTROL OF EMISSIONS OF AMMONIA FROM AGRICULTURAL SOURCES

1. The Parties that are subject to obligations in article 3, paragraph 8 (a), shall take the measures set out in this annex.
2. Each Party shall take due account of the need to reduce losses from the whole nitrogen cycle. Each party shall ensure that efforts are made to develop strategies for increasing the nitrogen use efficiency in crop and animal production. A high nitrogen use efficiency is indicative for a high economic return on farm expenditure, low nitrogen losses and a low risk of pollution swapping. 
A. Advisory code of good agricultural practice

3. Each Party shall establish, publish and disseminate an advisory code of good agricultural practice to control ammonia emissions, on the base of the "Framework code for good agricultural practices for reducing emission of ammonia", adopted by the Executive Body at its thirty-third session (EB.AIR/WG.5/2001/7) and any amendment thereto. The code shall take into account the specific conditions within the territory of the Party and shall include provisions on:
- Nitrogen management, taking account of the whole nitrogen cycle;

- Livestock feeding strategies;

- Low-emission manure spreading techniques;

- Low-emission manure storage systems;

- Low-emission animal housing systems; and

- Possibilities for limiting ammonia emissions from the use of mineral fertilizers.

4. The code shall be revised every four year taking into account most recent technological developments and, if appropriate, be updated. Parties should give a title to the code with a view to avoiding confusion with other codes of guidance. Parties are encouraged to link the code to other codes of Good Agricultural Practices describing good management of the overall nitrogen cycle.
B. Nitrogen management, taking account of the whole nitrogen cycle

5. Each party shall assure that all available on-farm nitrogen sources (manure, crop residues, biologically fixed nitrogen, and atmospheric nitrogen deposition) are quantitatively taken into account for farm specific nitrogen management plans (or balanced nitrogen fertilization plans). On large pig and poultry farms of 2,000 fattening pigs or 750 sows or 40,000 poultry, as well as on large cattle farms of 100 livestock units, and crop production farms of 100 ha, the fertilizer nitrogen equivalence values for manure and crop residues listed in Table 1 are achieved. High fertilizer nitrogen equivalence values will assure that NH3 emissions and other N losses will be relatively low. 
6. Parties shall assure that on these large farms, nitrogen input-output balances are recorded annually and that the target nitrogen use efficiency values (output/input mass ratios) listed in Table 2 are achieved, averaged over a three-year period. The nitrogen input-output balance should be made according to the farm-gate balance approach, indicating that all N flows passing the farm-gate, and including biologically fixed nitrogen by leguminous crops. Averaging over a three-year period will circumvent that extreme weather conditions have a large effect. A high nitrogen use will assure that N losses on these farms will be relatively low. 
Table 1. Target fertilizer nitrogen equivalence values of a range of animal manures and crop residues, for different ambition levels, expressed in percentage of the reference fertilizer ammonium-nitrate, to be used on large farms. 

	Nitrogen sources
	Fertilizer N equivalence values, % of NH4NO3-N

	
	Low ambition
	Medium ambition
	High ambition

	Solid cattle manure 
	30
	40
	45

	Liquid cattle manure
	50
	70
	90

	Cattle slurry 
	40
	50
	60

	
	
	
	

	Solid pig manure
	30
	40
	50

	Liquid pig manure
	50
	70
	90

	Pig slurry 
	50
	60
	70

	
	
	
	

	Poultry manure
	30
	40
	50

	Poultry slurry 
	40
	50
	60

	
	
	
	

	Crop residues with more than 2.5% N
	40
	50
	60

	Crop residues with 1.5 – 2.5% N
	20
	30
	40

	Crop residues with less than 1.5% N
	0
	0
	0


Table 2. Target nitrogen input-output ratios (mass ratio, dimension less, averaged over three years) at farm level for different farm types, at different ambition levels, to be used on large farms.
	Farm types, specialized
	Nitrogen output – input mass ratios, kg/kg

	
	Low ambition
	Medium ambition
	High ambition

	Crop farm, >50% cereals
	0.7
	0.8
	0.9

	Crop farm, 25-50% cereals
	0.6
	0.7
	0.8

	Crop farm, <25% cereals
	0.5
	0.6
	0.7

	
	
	
	

	Pig farms importing <25% feed
	0.3
	0.4
	0.5

	Pig farms importing  25-75% feed
	0.35
	0.45
	0.55

	Pig farms importing >75% feed
	0.4
	0.5
	0.6

	
	
	
	

	Poultry farms importing <25% feed
	0.3
	0.4
	0.5

	Poultry farms importing  25-75% feed
	0.35
	0.45
	0.55

	Poultry farms importing >75% feed
	0.4
	0.5
	0.6

	
	
	
	

	Beef cattle farms importing <25% feed
	0.2
	0.3
	0.4

	Beef cattle farms importing  25-75% feed
	0.25
	0.35
	0.35

	Beef cattle farms importing >75% feed
	0.3
	0.4
	0.5

	
	
	
	

	Dairy cattle farms importing <25% feed
	0.3
	0.4
	0.5

	Dairy cattle farms importing  25-75% feed
	0.35
	0.45
	0.55

	Dairy cattle farms importing >75% feed
	0.4
	0.5
	0.6


B. Livestock feeding strategies

7. As low-protein animal feeding is one of the most cost-effective and strategic ways of reducing NH3 emissions, each party shall ensure that low-protein animal feeding strategies are developed and implemented that are adjusted to the requirements of a specific animal as much as possible. Low-protein animal feeding strategies will lower the NH3 emissions from manure in animal housings, from manure storages and following application of manure to land. 
Within these strategies, the following target crude protein levels should be achieved for the different animal categories:

	Animal type 
	Mean crude protein content of the animal feed, %

	
	Low ambition
	Medium ambition
	High ambition

	Dairy cattle, early lactation
	17-18
	16-17
	15-16

	Dairy cattle, late lactation
	15-16
	14-15
	12-14

	Replacement cattle (young cattle)
	14-16
	13-14
	12-13

	Veal 
	20-22
	19-20
	17-19

	Beef <3 months
	17-18
	16-17
	15-16

	Beef >6 months
	14-15
	13-14
	12-13

	
	
	
	

	
	
	
	

	Sows, gestation
	15-16
	14-15
	13-14

	Sows, lactation
	17-18
	16-17
	15-16

	Weaner, <10 kg
	21-22
	20-21
	19-20

	Piglet, 10-25 kg
	19-20
	18-19
	17-18

	Fattening pig 25-50 kg
	17-18
	16-17
	15-16

	Fattening pig 50-110 kg
	15-16
	14-15
	13-14

	
	
	
	

	
	
	
	

	Chicken, broilers, starter
	22-23
	21-22
	20-21

	Chicken, broilers, growers
	21-22
	20-21
	19-20

	Chicken, broilers, finishers
	20-21
	19-20
	18-19

	Chicken, layers, 18-40 weeks
	17-18
	16-17
	15-16

	Chicken, layers, >40 weeks
	16-17
	15-16
	14-15

	
	
	
	

	Turkeys, <4 weeks
	26-27
	25-26
	24-25

	Turkeys, 5-8 weeks
	24-25
	23-24
	22-23

	Turkeys, 9-12 weeks
	21-22
	20-21
	19-20

	Turkeys, 13 -16 weeks
	18-19
	17-18
	16-17

	Turkeys, >16 weeks
	16-17
	15-16
	14-15

	Turkeys, 5
	
	
	


F. Animal housing 

To be added
E. Manure storage
To be added
D. Manure application
To be added
G. Urea and ammonium carbonate fertilizers

13. Within one year from the date of entry into force of the amended Protocol, each Party shall take all feasible steps to reduce ammonia emissions from the use of fertilizers based on urea, through the use of low-emission application techniques and practices compared to the reference (as listed in the guidance document referred to in paragraph XXX). Emission reduction confers the additional benefits of improved consistency of nitrogen utilization efficiency.
Within these strategies, the following NH3 emissions reductions should be achieved, relative to the reference level (broadcast surface application of urea prills):

	
	NH3 emissions reduction, %

	
	Low ambition
	Medium ambition
	High ambition

	Urea fertilizer application 
	50
	70
	90


14. Within one year from the date of entry into force of the amended Protocol, Each Party shall prohibit the use of ammonium carbonate fertilizers.
Notes

1/ For the purpose of the present annex, "a country with an economy in transition" means a Party that has made with its instrument of ratification, acceptance, approval or accession a declaration that it wishes to be treated as a country with an economy in transition for the purposes of paragraphs 6 and/or 9 of this annex.
2/ Where a Party judges that other systems or techniques with a demonstrably equivalent efficiency can be used in order to comply with paragraphs xxxxxxxxx, or where a Party judges the reduction of emissions required under paragraph xxxxxx not to be technically or economically feasible, documentation to this effect shall be reported in accordance with article 7, paragraph 1 (a).
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