PARCOM  RECOMMENDATION  92/7

ON  THE  REDUCTION  OF  NUTRIENT  INPUTS  FROM  AGRICULTURE

INTO  AREAS  WHERE  THESE  INPUTS  ARE  LIKELY,  DIRECTLY

OR  INDIRECTLY,  TO  CAUSE  POLLUTION*
RECALLING PARCOM Recommendation 88/2 on the reduction in inputs of nutrients to the Paris Convention areas where these inputs are likely, directly or indirectly, to cause pollution.

RECALLING PARCOM Recommendation 89/4 on a coordinated programme for the reduction of nutrients.

RECOGNISING that a substantial part of the eutrophication problems observed in Paris Convention Waters are caused by nutrient inputs from agricultural sources.

CONTRACTING PARTIES TO THE CONVENTION FOR THE PREVENTION OF MARINE POLLUTION FROM LAND-BASED SOURCES

AGREE to reduce the nutrient load from agriculture into areas where these inputs are likely, directly or indirectly, to cause pollution and to this end to reduce:


ammonia volatilization;


leaching of nitrogen, mainly nitrate;


leaching, run-off and erosion losses of phosphorus;


farm waste discharges.

AGREE to apply all, or some of the measures listed below, giving preference to those which involve reduction of emissions at source.

These measures may include regulatory and/or advisory measures and financial instruments. 

The list of measures is not exhaustive.

LIST OF MEASURES

The numbers in brackets refer to the paragraphs in appendix 1 where the measure is described.

I
REGULATORY AND/OR ADVISORY MEASURES

1.
REDUCTION OF AMMONIA VOLATILIZATION

Ammonia is volatilized from animal manure in animal houses, from manure storage and during field application of manure.  As a consequence, the whole chain of loss events should be considered.

1.1
Reduction of volatilization from animal housing:


Reduced nutrient content in excreta (25)


Emission requirements for animal housing (14)

1.2
Reduction of ammonia volatilization from storage:


Covering of storage facilities (13)


Requirements to storage capacity (10)

1.3
Reduction of ammonia volatilization from field application of manure:


Improved application techniques (5)


Ground conditions (6)

2.
REDUCTION OF NITROGEN, MAINLY NITRATE, LEACHING FROM AGRICULTURAL LAND


Animals per hectare and/or nutrients per hectare (1)


Timing of non-application (3)


Assessment of nutrients in manure (4)


Improved application techniques (5)


Manure distribution (8)


Requirements for storage capacity (10)


Fertilizer advice programmes (19)


Split application of fertilizer (20)


Restrictions in protection zones (22)


Reduced nutrient content in excreta (25)


Winter crop cover (23)


Green fallowing (31)


Extensification (33)


Nutrient balance accounting system (36)


Ground conditions (6)


Reduction below the economic optimum (21)

3.
REDUCTION OF PHOSPHORUS LEACHING, RUNOFF AND EROSION


Timing of non-application of manure (3)


Improved application techniques of manure (5)


Ground conditions (6)


Fertilizer advice programmes (19)


Winter crop cover (23)


Restrictions on tillage in autumn (24)


Green fallowing (31)


Afforestation programmes (32)


Vegetation zones along watercourses (37)


Correct irrigation practices (38)


Measures to reduce erosion (40)


Animals per hectare and/or nutrients per hectare (1 and/or 2)


Assessment of nutrients in manure (4)


Manure distribution (8)


Requirements for manure storage capacity (10)

4.
REDUCTION OF FARM WASTE DISCHARGES


Impermeable storage facilities (9; 17)


Emission requirements for animal housing (14)


Requirements for storage capacity (10; 18)

5.
MANAGING FRESHWATER ECOSYSTEMS FOR RETENTION OF NUTRIENTS


Re-establishment of wetlands/small lakes (26)


Restoration of rivers (meandering) (27)

6.
ADDITIONAL MEASURES CONCERNING BOTH NITROGEN AND PHOSPHORUS



Manure only as fertilizer (7)


Storage in central units (11)


Treatment facilities (12)


Priority for manure type produced (15)


Processing manure in central units (16)


Organic farming (34)


Encouragement for traditional type of farming (35)


Encouragement to incorporate straw in the soil (39)

II
FINANCIAL INSTRUMENTS

Financial measures may be appropriate in combating all types of nutrient losses.


Reduced price support to farmers (28)


Taxes on fertilizers (29)


Other means of taxation (30)

III.
REPORTING

Contracting Parties shall submit reports to the Nutrients Working Group on the implementation of the proposed measures in updated National Action Plans.

APPENDIX 1

EXPLANATORY NOTE TO THE LIST OF MEASURES

SPREADING OF MANURE AND SLUDGE

1.
Harmonization: Animals per hectare

High application rates of animal manure are crucial to the losses of nitrogen from agricultural land.  Limitation of the livestock density on a farm basis is one indirect means of setting standards for application rates. The parameter limiting the livestock density may be chosen to be the number of livestock units on average per hectare. If the livestock density on individual farms exceeds a certain number of animals (e.g., 2 livestock units per hectare) agreement should be made on the reduction of the number of animals. Alternatively the surplus manure may be exported to neighbouring farmers or processing plants.

Conversion factors from the number of animals to livestock units (and maximum limits to livestock density per hectare) is likely to differ among countries due to local soil properties, the rearing of different species and to differing feeding practices. 

2.
Nutrients per hectare

The amount of nutrients in animal manure that is allowed to be applied to land each year, taking into account crop needs, can be used to regulate applications of animal manure and sewage sludge. This is usually based on the total content of nitrogen and/or phosphorus in organic manures allowed per hectare per year on a farm basis.

3.
Timing of non-application

The utilization efficiency of the nutrients contained in animal manures is dependent upon the time of application, i.e., the manure should be applied shortly before or during the early growing season when crops are able to assimilate the nutrients.  The spring application may be promoted by prohibition of manure application at certain times, e.g., during autumn or winter. Alternatively, certain months during spring or early summer may be set for the more appropriate time of application.

4.
Assessment of nutrients in manure

It is necessary to know as precisely as possible the content of nutrients in the animal manures in order to pay full credit to the manure as fertilizers and to be able to derive accurate fertilizer planning for the individual fields. Information on the nutrient content of the variety of manures may be made available to farmers by normative values. Alternatively, the total amount of N and P produced in manure ex-animal on the farm can be calculated. Assessment of nutrient losses in animal housing and storages allow calculation of the amount of N and P in manure ex-storage. Individual farmers may be advised to measure the nutrient concentration in the slurry before field application.

5.
Improved application techniques

The gaseous loss of ammonia from field applied manure has direct implications for the efficient use of nitrogen in animal manures. The use of specialised equipment, for example trailing hoses, mainly for the application of slurry or urine in crops having a dense canopy reduces the volatile losses substantially. Direct injection into soil or immediate ploughing down of the manure into bare soil are efficient means to reduce ammonia volatilization.  

Application techniques which ensure an even distribution of manure on the field allow crops to take up a larger fraction of the manurial nutrients which reduces losses.

6.
Ground conditions

Manure should not be applied on frozen or snow-covered soil, on steep slopes, or under conditions which do not rule out the risk for surface runoff of the manure (such as close to water courses). Ground conditions such as infiltration capacity of the soil, also greatly influence ammonia volatilization and should be considered before application of manure. Soil texture is an important parameter to take into account. Sandy soils are prone to higher losses than clay soils and may be candidates for set-aside programmes, protection zones etc.

7.
Manure only as fertilizer

Manure should be considered and managed as a valuable fertilizer and not as an "animal waste".

8.
Manure distribution

The allocation of a surplus of manure among farms is important to the efficient use of the nutrients in manure. The distribution of manure among farms may be promoted by use of large lorries transporting the manure from, e.g., a dairy farm to a field of a crop farmer. Contracts between manure producers and receivers will support the distribution among farms and thus reduce pollution. Control of farmers with contracts by the authorities is one way to ensure good agricultural practice in managing surplus manure,

The use of central storages or slurry banks will further allow crop farmers to make proper use of surplus manure produced within animal husbandry.

STORING OF MANURE

9.
Impermeable storing facilities

Farm waste, such as black liquid from dung yards, urine tanks or slurry storages constitutes an important point source with a potentially severe effect on the quality of lakes and streams if discharged to these water bodies. Stores and containers should therefore be adequately constructed of impermeable materials. All farm waste effluents should be drained off and collected in liquid manure stores. Farm waste discharges into sewage systems or water bodies should be prohibited and the prohibition be enforced.

10.
Requirements for storage capacity

Adequate storage capacity for animal manures enables farmers to apply the manure to land at times when the risk is minimized of both direct pollution and of nutrient losses by runoff, leaching and volatilisation. 

11.
Storage in central units

Storage of manure in central units can promote allocation of surplus manure among farms.

12.
Treatment facilities

Surplus manure may be upgraded to animal feedstuff, separated into a liquid phase which may be used for watering or irrigation purposes. The remaining solid phase may be condensed or composted and exported. Liquid manure may be degassed in biogas plants and used as an upgraded and declared fertilizer on agricultural land. 

13.
Covering of storage facilities

Volatile losses of ammonia from slurry and urine stores can be prevented by means of floating covers or solid lids.

14.
Emission requirements for animal housing

The construction of animal housing greatly influences the gaseous losses of ammonia from manure. In principle, it is important to reduce the emitting surfaces of the manure and to remove the manure from the building as quickly as possible to an outside store. Animal houses with slurry lagoon underneath animal stalls with floors of slats are particularly prone to elevated losses compared to more conventional animal housing, where, e.g., the manure is collected in channels and frequently conveyed out of the building.

Animal housing should, be of sound construction as to prevent emmissions of farm waste as should be the case for storing manure.

15.
Manure type produced

The handling of manure as urine and solid manure may be preferred over handling the manure as slurry. This depends on the intensity and general state of farming and should be considered with reference to both gaseous and leaching losses of nitrogen. 

16.
Processing manure in central units

Manure may be processed in central treatment plants in order to dispose of a surplus of manure by methods mentioned above. However, note must be taken of possible veterinary risks.

STORAGE OF SILAGE EFFLUENT

17.
Impermeable storage facilities

18.
Requirements on storage capacity

Silage effluent is considered a point source of pollution and should be collected in liquid stores of sufficient capacity. 

USE OF FERTILIZER.

19.
Fertilizer advice programmes

Advice and information to farmers along with the setting up of fertilizer planning including animal manure are important means of promoting efficient use of fertilizer. Prognosis tools for nutrient application may be an important addition to fertilizer planning. Prognosis tools for nutrient application include assessment of soil nutrient contents, soil nutrient mineralisation potentials and/or the use of calculation methods.

20.
Split application of fertilizer

Application of fertilizer twice or more often during the growing season is a management practice which increases the efficient use of fertilizer, if that application is synchronized with crop demands.

21.
Reduction below the economic optimum

Farmers fertilize according to the economic optimal fertilizer level which under certain conditions lead to unacceptably high losses. Other things being equal, the losses are a function of the application rates.

22.
Restrictions in protection zones

Environmentally sensitive areas can be protected by restrictions on the use of fertilizers and animal manure (such as water protection zones, bank buffer strips, set-aside land, forest land etc).

CULTIVATION TECHNIQUES

23.
Winter crop cover

Land without plant cover during the autumn and winter will lose more nitrogen by leaching and be at greater risk of nutrient loss by run-off and erosion compared to land with plant cover.

24.
Restriction on tillage in autumn

Tillage operations such as ploughing or disk harrowing in autumn loosens the soil and liberates soil particles which in turn are exposed to runoff. The migration of particles and soil organic matter down the soil profile and possibly into drainage pipes may also be increased due to tillage practices in autumn. Autumn tillage also increases the mineralisation of nitrogen in the soil, and therefore also the potential losses, if for instance, no autumn green cover is established.

FODDER QUALITIES

25.
Reduced nutrient content in excretion

It is possible to reduce the total amount of both nitrogen and phosphorus in the manure and the total volume of the manure by:


a.
the use of fodder having an optimal composition of amino acids;


b.
phase feeding;


c.
a balanced diet of proteins and carbohydrates;


d.
addition of enzymes in order to increase the digestibility of nutrients;

e.
assessment of the digestibility of proteins and phosphorus compounds in general in the different types of fodder;


f.
means of feeding plans etc.  

These measures may result in substantial reductions in the amount of manural nutrients, i.e., up to 40   50%, and may have an equally substantial impact on volatile losses of ammonia mainly from animal housing and leaching losses of nitrogen from agricultural land. 

WETLAND MANAGEMENT

26.
Re-establishments of wetlands/small lakes

Nutrient retention in catchment basins is increased if wetlands and small lakes are re-established or preserved. This is mainly due to denitrification of nitrate and fixation of phosphorus in the vegetation and in sediments.

27.
Restoration of rivers (meandering)

The natural meandering of rivers permits stagnant water along the curves and hence denitrification to take place. 

FINANCIAL INSTRUMENTS

28.
Reduced price support to farmers

Farmers maximize their profits in crop production by applying the economic optimal amount of fertilizer and by economic optimal feeding of animals in animal husbandry. It may be expected that a reduction of subsidies to farmers in the form of support price on plant and animal products will result in a decline of the economical optimal fertilizer and feeding levels.  As a consequence, on a regional or national level, this will also result in a decline of losses to the environment.

29.
Taxes on fertilizers

Taxes on  fertilizers are an alternative way to lower the economic optimal fertilizer level. 

30.
Other means of taxation

The surplus of nutrients on a farm basis may also be taxed. This leaves the farmers with several options for actions against losses. They may reduce the livestock, use manure more efficiently, reduce volatile losses and use the conserved ammonia in crop production. The outcome may be used to promote an environmentally sound development of the agricultural sector.

31.
Green fallowing

The leaching and erosion losses from land left in green fallow are much lower than losses from arable land or grazed grassland. Conversion of current arable land into green fallow will in the long term reduce losses.

32.
Afforestation programmes

Leaching and erosion losses from forests are generally much lower than losses from arable land. 

33.
Extensification

Extensification of farming practices may be achieved by financial instruments.

34.
Organic farming

If properly managed organic farming may result in smaller leaching losses. It is important, however, to bear in mind that organic farming is not as much a farming practice which aims at reducing leaching losses but rather to produce without using pesticides or chemical fertilizers. 

35.
Encouragement of traditional type of farming

Encouragement of traditional farming results in less intensive systems that include specific measures to enhance countryside features, improve wildlife habitats and reduce pollution risk.

OTHER MEASURES

36.
Nutrient balance accounting system

Construction of a nutrient balance on a farm basis will make it clear to the farmers what they may save in purchased fertilizers and fodders, particularly if the surplus is taxed.

37.
Vegetation zones along watercourses

If sufficiently wide, vegetation strips along water courses may prevent nutrients in surface runoff from entering the water courses. Stabilization of banks is an additional effect of vegetation strips.

38.
Correct irrigation practices

Excess irrigation will result in increased runoff and/or increased leaching losses.

39.
Encouragement to incorporate straw in the soil

Straw incorporation results in reduced leaching losses in the short term (5 years), and also in the long term if fertilizer planning is adjusted for the increased nitrogen mineralization resulting from the straw incorporation.

40.
Measures to reduce erosion

Erosion losses can be reduced by sowing alternate strips of different crops, by establishment of plant cover to protect soils against the impact of raindrops, by planting strips of woodland, by leaving areas in edges of fields under green cover, by appropriate cultivation practises etc.

In certain cases drainage reduces erosion losses. However, it may bear the risk of increased leaching.

* Reservation from Luxembourg (Lifted in 2003)





