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. [INSERT: Each party shall ensure that efforts are made to develop strategies for increasing the nitrogen use efficiency in crop and animal production. High nitrogen use efficiency is indicative for low nitrogen losses, a low risk of pollution swapping and a higher economic return on farm expenditure..] (Why are we saying that here if we have an ad-hoc paragraph on this?)
A. Advisory code of good agricultural practice

3. Within one year from the date of entry into force of the present protocol for it, [DELETE: a] [INSERT: each] Party shall establish, publish and disseminate an advisory code of good agricultural practice to control ammonia emissions, [INSERT: 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.

[INSERT: 4. The code shall be revised every four years 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. [INSERT: Parties are encouraged to link the code to other codes of Good Agricultural Practices describing good management of the overall nitrogen cycle.]
Comment: All of the following text the rest of this document is new

[INSERT:   
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 used effectively. Animal manure and crop residues are major on-farm resources of nitrogen, and parties shall assure that the fertilizer nitrogen equivalence values for applied manure and crop residues as listed in Table 1 are achieved on large farms from 2020 onwards. High fertilizer nitrogen equivalence values will assure that NH3 emissions and other N losses will be relatively low. 
Table 1. Target mean fertilizer nitrogen equivalence values of a range of applied animal manures
 and crop residues, for different ambition levels, expressed in percentage of the reference fertilizer ammonium-nitrate, to be used on large farms. The target values include the residual effects and assume repeated annual applications.
	Nitrogen sources
	Fertilizer N equivalence values, % 

	
	Low ambition
	Medium ambition
	High ambition


	Solid cattle, pig and poultry manure

	30
	40
	50

	Cattle, pig and poultry slurries

	40
	55
	70

	Separated liquid cattle and pig manure

	50
	70
	90

	
	
	
	

	Crop residues with more than 2.5% N
	30
	40
	50

	Crop residues with 1.5 – 2.5% N
	20
	30
	40

	Crop residues with less than 1.5% N
	0
	0
	15


Explanatory note: 
The fertilizer nitrogen (N) equivalence values for manure (and crop residues) indicate how well manure N (and N from crop residues) are used, relative to the reference fertilizer (NH4NO3 based fertilizers), which is set 1 (100%). A high value is indicative for a high N use efficiency, a low value is indicative for a low N use efficiency. The fertilizer N equivalence value depends on the type (solid, slurry or liquid) and origin (cattle, pigs, poultry) of manure. It also depends on crop type and environmental conditions (soil type, temperature, rainfall). However, most decisive factor for a high fertilizer N equivalence value is management, i.e. the time and method of application. It should be noted that not all of the manure N (and the N from crop residues) becomes available during the growing season of the year of application; some will become available during subsequent years, and this N should be taken into account too.
The consequence of a high fertilizer N equivalence value is that the N losses from the manure are low and that the need for purchasing additional N fertilizer is relatively low. Hence, increasing the fertilizer N equivalence value creates a win-win situation; the N burden of animal manure to the environment decreases, while the farmer may save money due to less fertilizer N costs.

The three ambition levels specified may be perceived as different dates of implementation (2015, 2020 and 2025) or size of the farms (see farm size categories).
I think we need to include explanations also for crop residues: why 1,5 and 2,5% are chosen as thresholds?  Why those figures have been established for high ambition?
6. Each party shall assure that nitrogen input-output balances are introduced, one year after entry into force of  the present Protocol, on representative (demonstration) farms and that nitrogen (N) use efficiency values (output/input mass ratios) are recorded on these farms. The N input-output balance must be made according to the farm-gate balance approach, indicating that all N flows passing the farm-gate, and including biologically fixed N by leguminous crops. A high N use will assure that N losses on these farms will be relatively low. 

Low ambition: implementation of nitrogen input-output balances and target NUE values, as specified in the Guidance Document, on representative cattle farms, for demonstrative purposes. (Target values should be clearly expressed in Annex IX and not in the guidance document)
Medium ambition: implementation of nitrogen input-output balances and target NUE values, as specified in the Guidance Document, on representative cattle farms and pig and poultry farms, for demonstrative purposes. (Idem)
High ambition: implementation of nitrogen input-output balances and target NUE values, as specified in the Guidance Document, on representative crop and animal farming systems, for demonstrative purposes. (Idem)
I'm not sure we can add a section on this only for achieving a "demonstration". Indeed, what is proposed is very good and I think it should be done. I'm not sure that its inclusion in annex IX is the most appropriate way to do it…
Explanatory notes: 

The N use efficiency (NUE) at farm level indicates how well the imported N on the farm is used to produce crops and animal products (milk, meat and egg). The complement of the N use efficiency (i.e., 1.0 - NUE) is the fraction of the N that is not used and that will be lost to the environment ultimately. The N use efficiency indicator is probably the best indicator for ‘integrated N management’ at farm level. It integrates the effects of all farm activities, feed conversion ratios and the management skills of the farmer, and experiences so far in various countries from Europe and Northern America indicate that farmers learn and appreciate input-output budgeting quickly; this hold especially for dairy cattle farmers. 
Despite the relative wealth of experience and the significant learning effects associated with input-output balances and NUE as indicator values, input-output balances and NUE values are thought to be relatively underdeveloped as regards its use as regulatory instrument. Therefore, the TFRN recommends to setting up projects to testing the input-output balances and NUE as management tool and regulatory instrument, by all parties. Based on the experiences collected by all Parties, an evaluation can made to find out whether input-output balances and NUE are indeed the way forward for integrated N management in practice. 
For increasing NUE, all available on-farm nitrogen sources (manure, crop residues, biologically fixed nitrogen, and atmospheric nitrogen deposition) have to be taken into account, for farm specific nitrogen management plans and input-output balances. These plans have to consider all factors that limit crop growth (water, radiation, temperature, nutrients) and animal growth (energy, water, nutrients, climate), as well as the factors that reduce crop and animal growth (pest and diseases), in an integrated way. These plans will assure that nitrogen will be used effectively and that nitrogen losses are minimal.

There are various ways of expressing the N use efficiency at farm level. The most straightforward and simple way is the output/input ratio; i.e. the total amount of N exported from the farm (in all kind of products) divided by the total imports at the farm in various products. As the demand for protein N in animal feed and fertilizer N for crops depends on animal category and farming system, the N output/input ratio also varies with animal type and farming systems. Hence, target values for N output/input must be specified as function of animal category and farming system. 
The input/output ratios (NUE) can be made for all types of farms, but the diagnostic value is highest for specialized farms. For complex and mixed farming systems, the interpretation of the input/output ratio is difficult. For such complex mixed farming systems it is recommended to making separate input-output balances for each compartment of the farm, also to learn what the strongest and weakest parts of the farming system are. 
A simple spreadsheet has been developed that allows to deriving the target values for NUE. This spreadsheet is up-dated when new knowledge and information becomes available. An easy-to-use version of the spreadsheet should be made available to farmers also to derive management options for improvement. 

B. Livestock feeding strategies

7. Each party shall assure that low-protein animal feeding strategies in practice and that the reduction percentages for NH3 emissions from manure in animal housings and manure storages and following application of manure to land mentioned in Table 2 are achieved, as compared to the reference, for animals on large farms (to be defined) from 2020 onwards. The reference values are detailed in the Guidance Document.
Table 2. Mean annual reduction percentages for NH3 emissions from manure in animal housings, from manure storages and following application of manure to land, to be achieved by low-protein animal feeding. 
	
	Ammonia reduction percentages

	Animal categories
	Low ambition
	Medium ambition
	High ambition

	Year-round housed pigs and poultry
	10
	20
	30

	Year-round housed beef cattle 
	5
	10
	15

	Year-round housed dairy cattle systems
	5
	10
	15

	Cattle housed during the winter season 
	0
	5
	10


Explanatory note: 
Low-protein animal feeding is one of the most cost-effective and strategic ways of reducing NH3 emissions. For each percent (absolute value) decrease in protein content of the animal feed, NH3 emissions from animal housing, manure storage and the application of animal manure to land are decreased by 5 to 15%, depending also on the pH of the urine and dung. Low-protein animal feeding also decreases N2O emissions, and increases the efficiency of nitrogen use in animal production. Moreover, there are no animal health and animal welfare implications as long as the requirements for all amino acids are met. 
Low-protein animal feeding is most applicable to housed animals and less for grassland-based systems with grazing animals, because grass in an early physiological growth stage and grassland with leguminous species (e.g. clover and Lucerne) have a relatively high protein content naturally. It must be mentioned also that grazing animals have a relatively low NH3 volatilization loss, though still depending on the protein content of the diet. There are strategies to lower the protein content in herbage, and these strategies must be considered also on grassland-based systems (balanced N fertilization, supplemental feeding with low-protein feeds, grazing/harvesting the grassland at later physiological growth stage, etc.).
The target crude protein values presented in the guidance document and linked  to table 2 may be difficult to achieve when the feed quality is low (high fiber content and low digestibility of the feed). In these conditions, specific feed additives may help to increase the digestibility. Ruminants and also pigs (especially sows) need a minimum fiber content in the feed for proper functioning of the rumen and for welfare reasons. 
For producing special meat and milk products, the recommend protein content of the animal feed for a specific animal category may be slightly above the upper value of the indicated range in the guidance document. For these highly specific cases, exemptions from the target values should be allowed, based on proper underpinning as shown by experimental results in peer reviewed publications.    
The achievable ambition levels for housed animals depend on the management skill of the farmer and the availability of the animal feedstuffs with low protein content, including synthetic amino acids. The cost of synthetic amino acids supplementation relative to using soya beans depends on world market prices of these amino acids and soya bean, but the costs of amino acids supplementation tend to go down. 

The three ambition levels specified may be perceived as different dates of implementation (2010, 2015 and 2020) and/or different sizes of the animal farm (see farm size categories). Further underpinning and clarification of the ammonia reduction percentages due to low crude protein feeding is given in the Guidance Document. 
� Underpinning for the fertilizer nitrogen equivalence values are provided in the Guidance Document. The values relate to applied animal manures only and not to dung and urine deposited by grazing animals. 


� High ambition values relate to ‘maximum achievable values’ with currently available best management practices. These levels can be achieved when using low-emission application techniques and when manures are applied to a crop with a relatively lengthy growing season (e.g. cereals, grassland) at the start of the growing season. In case of multiple applications within one year, which is common on intensively managed grasslands, the high ambition fertilizer nitrogen equivalence values may be achieved only for the first application in spring, while medium ambition fertilizer nitrogen equivalence values will apply for the subsequent applications later in the growing season. The high ambition values have been implemented in practice in Denmark.


� The fertilizer nitrogen equivalence values in the year of application increases in the order cattle<poultry<pig, while the residual effects increase in the order pig<poultry<cattle. The long-term fertilizer nitrogen equivalence values of solid cattle, poultry and pig manure are more or less the same. 


� Including digested slurries, with or without co-fermented products.


� The fertilizer nitrogen equivalence value is highest for the liquid fraction (urine), because of the high fraction of mineral nitrogen while the small fraction of organically bound nitrogen is easily mineralized.  
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