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1. Introduction 
Pursuant to articles 5, paragraph 7 of the COUNCIL DIRECTIVE of 12 December 1991 concerning the 
protection of waters against pollution caused by nitrates from agricultural sources (91/676/EEC). The 
member states are obligated to review and if it is necessary to revise their action programmes at least 
once every four year. 
 
This programme describes the implementation of the Nitrates Directive in Denmark in the years 2008-2015 
and ensures that the objective of the Nitrates Directive is achieved.  
 
In 1998 the Action Plan for the Aquatic Environment (APAE) II was accepted by the Commission as the 
Danish Nitrate Actions Plan that implemented the Nitrate directive. The following APAE III was submitted 
as the next Nitrate Action Programme and did run from 2004-2015 with planned midterm evaluations in 
2008 and 2011 following the article 5 in the Nitrates Directive. 
 
In 2009 the Danish government launched the Green Growth Agreement – a plan that ensures better 
conditions for the nature and environment while allowing agriculture to develop. The Green Growth 
Agreement also deals with the problems formerly encountered in achieving expected goals in the APAE 
III.  As the Green Growth Agreement is much broader than the APAEs, a Danish Nitrate Actions 
Programme will be composed specifying the elements that implement the Nitrates Directive.  
 

1.1. Background – The Action Programme for the Aquatic Environment  
 

The Danish history of action plans 
When adopting the first Action Plan in 1987 Denmark decided to implement measures in the whole territory. 
The Danish Action Plans for the Aquatic Environment (APAEs) encompass comprehensive regulations 
regarding the aquatic environment and have been the key tools in reducing the load of nitrogen from diffuse 
pollution on the environment. They precede the implementation of the Nitrates Directive, as the first plan was 
adopted in 1987. For each APAE a number of strict goals is set for the reduction of nitrogen and 
phosphorous discharges.  
 
There have been several revisions of the environmental regulation through the APAEs since the 
notification of the EU Commission on the 17th of December 1993. The regulation has however followed the 
same framework as the 1993 code of good agricultural practice.  
 
In 1987 the Danish parliament agreed on the first Action Plan for the Aquatic Environment I and in 1998 
on the APAE II, which was recognised as the implementation of the Nitrates Directive as announced by 
the Commission in November 1998. The evaluation of the APAE II in December 2003 showed that the 
measures already implemented in addition to the measures already agreed upon and financed would 
result in a reduction of the total nitrogen discharges from agriculture of around 149,000 tonnes N per year. 
This corresponds to a reduction of around 48% of the calculated 311,000 tonnes N in 1985. The Danish 
approach to regulate nutrient losses from agriculture has proven successful with high reductions from 
1985 to 2003. 
 
In 2004, new goals were set, as the Danish parliament agreed upon the Action Plan for the Aquatic 
Environment III 2005-2015. This plan encompasses broad efforts to reduce agricultural impacts on the 
aquatic environment and nature. The APAE III includes a stronger focus on surplus phosphor in 
agriculture, which was aimed to be halved, compared to 30,400 tonnes P in 2001/2002, with 2015 as the 
target year. For nitrogen the aim was to reduce leaching from agriculture by a minimum of 13% by 2015 
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compared to 2003.  
 
APAE III was midterm evaluated in 2008 on results, adequacy of tools and economic aspects. The 
midterm evaluation showed that the aim of halving the phosphorus surplus was reached, but there was no 
significant decrease in nitrate leaching during 2003-2007. The conclusions were that the implementation 
of measures and their effect have not been as anticipated. With the aim both to secure the fulfilment of the 
APAE III and to fulfil the requirements of the Water Framework Directive (WFD) – together with a broader 
aim of establishing a more comprehensive regulatory framework for the farming industry the Danish 
government launched the Green Growth Agreement in 2009 
 
This Nitrate Action Programme will describe the parts of the Green Growth Agreement that implement the 
Nitrates Directive in Denmark and as well as the programme gives an overview of the implementation and 
measures already taken. This ensures that the objectives of the Nitrates Directive are continuously 
achieved.  
 

2. The Green Growth Agreement 
In 2009 the Danish government launched the Green Growth Agreement to ensure better conditions for the 
nature and environment while allowing agriculture to develop. The Green Growth Agreement also deals 
with the problems formerly encountered in achieving expected goals in APAE III.   

2.1. Green Growth Agreement 2009-2015 
 
The former minority Liberal-Conservative government and the Danish People’s Party agreed on the Green 
Growth Agreement in June 2009. The policy will in some areas replace a number of existing regulations and 
policies, including in the area of regulation related to water, where it replaces the planned APAE IV. A key 
element in the Green Growth Agreement is that environment and growth should be integrated as far as 
possible by looking at the type of production and regulation, location, market strategies, technology, etc, but 
that as a cardinal point the environmental goals regarding the reduction of the negative impact of agriculture 
on the environment, must be met. This means that the reduction goals of APAE III and the calculated 
necessary reductions under the development of the River Basin Management Plans (RBMP) has been the 
minimum benchmark for the reduction in the nitrogen and phosphorous load on the environment, and that 
the midterm evaluation of the progress on the APAE III has been important in deciding which tools to use 
and how to implement them.  
 
The midterm evaluation of APAE III did not show the expected progress in the implementation and effect on 
nitrogen leaching. The Green Growth Agreement therefore also deals with the problems formerly 
encountered in achieving expected goals in the APAE III. It also seeks to find an optimal balance between 
targeted and general tools of regulation.  
   
The content of the Green Growth Agreement (GGA): 
The GGA incorporates:  

 The Environment and Nature Plan Denmark up to 2020:  The aim of the plan is to secure not only 
a better environment and climate, but also more areas of nature of a high quality that are accessible 
to everyone. The plan not only enables Denmark to meet its obligations under the EU Water 
Framework Directive and the Natura 2000 Directives but also facilitates follow-up of the Aquatic 
Environment Plan III and the Pesticide Plan 2004 2009. These investments are conditional on 
approval by the European Commission.  

 
 A strategy for a green agriculture and food industry undergoing growth: A collective and 

focussed initiative will be implemented in order to create better framework conditions for a self-
sustaining agriculture industry that will develop dependent on market conditions, will protect the 
environment and nature, and will deliver green energy.  
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This Agreement is partly implemented through the Danish Rural Development Programme (RDP) for 2010 - 
2013. The Agreement supports the full repatriation of Rural Development Funds from the EU.  

Green Growth targets on the aquatic environment  

 objective of a 19,000 tonne reduction in nitrogen discharge to the aquatic environment  
 
 objective of a 210 tonne reduction in discharge of phosphor to the aquatic environment  

 
 Improvement in the physical conditions of selected stretches of watercourses totalling up to 7,300 

km  
 

 Re-structuring nitrogen regulation to take into account environmental concerns. Investigation of 
clarification work to find a workable model based on a system with tradable nitrogen quotas. This 
clarification work will also compare the advantages and disadvantages of the quota model to 
alternative methods in order to facilitate the determination of any necessary initiatives remaining and 
selection of the actual model. 
 

 Concrete initiatives to reduce the discharge of nitrogen and phosphor to aquatic environments. 
These will include dedicated measures such as permanent spraying-free, fertilizer-free and 
cultivation-free buffer zones and wetlands, as well as general regulation including neutralisation of 
nitrogen effect when agricultural land is taken out of production. The actual initiatives are described 
in more detail in the next chapter.  

 
 An additional initiative will be implemented as part of the River Basin Management Plan targeting 

storm water overflow and further improvements in treatment processes for waste water from 
households, industry and sewage works, as well as strengthened protection of groundwater 
resources.  

 
The target for the reduction of nitrogen discharge in the River Basin Management Plans is as minimum 
19,000 tons. In the RBMPs specific measures for 9,000 tons nitrogen are described, while measures for the 
reduction of nitrogen discharge for 10,000 tons is being handled in the Danish Nitrogen Commission. The 
task is to resolve whether the 10,000 tons of nitrogen could be handled through a quota system or other 
measures. This work is to be coordinated with the newly established Nature and Agricultural Commission in 
2012, which will come up with proposals for the Government on measures and a timescale for full 
implementation of the WFD, this includes the further reduction of nitrogen discharge. 

2.2. The Implementation of the Nitrates Directive  
The measures in GGA will continue ensuring the achieving of the objective of the ND with the targets on 
nitrogen and phosphorus.  
 
A change from the former APAEs is the switch from a target in N leaching from the root zone to a target in N 
discharge to the aquatic environment. The target in the APAE III (2005-2015) was a 13% reduction in N 
leaching from the root zone at app. 21,000 t N, where the target in the GGA (2010-2015) is a reduction in N 
discharge to the aquatic environment from 2010 to 2015 at app. 19,000 t N. The target in APAE III is now 
Included in the 19.000 t N. 
 
As the GGA also implements the WFD, some measures are targeted sub-catchments and some measures 
are general rules. The Nitrates Directive is an integral part of the WFD and the measures that are 
implemented to achieve the environmental objective set by the WFD is also contributing to achieving the 
objective of the Nitrates Directive. This means that the measures of the GGA contribute to fulfil the objectives 
of the Nitrates directive. This does not apply to the 10 metres buffer zones and the more targeted measures.  
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Measures in Green Growth Agreement Year of 
implementation 
in regulation 

N effect in the 
costal water in 
2015, tonnes 

1 10 metres’ mandatory permanent spraying-free, fertilizer-free 
and cultivation-free buffer zones along all watercourses and 
lakes, equivalent to app. 50,000 hectares. The requirement for 
cultivation-free zones does not apply, if permanent grass or 
perennial energy crops are grown without use of fertilizer or 
pesticides. 

2012 2.500 

2 140,000 ha more catch crops 
Planting additional catch crops on 140,000 ha agricultural land 

2012/13 2.000 

3 Tightened regulation on the existing APAE-catch crops 
The existing regulation on the APAE-catch crops will be 
tightened. The total area with catch crops is smaller than 
expected because farmers are allowed to opt for a 100% winter 
green fields instead of sowing catch crops, or reduced area of 
catch crops, if the winter green field leaves a smaller area than 
the area required for catch crops. The effect of the winter green 
field doesn’t replace the catch crop effect, therefore a 
tightening. 

2010 700 

4 Neutralisation of the nitrogen effect when taking agricultural 
land out of production for purposes as town development, 
nature, etc.  

2010 1000 

5 Ban on certain forms of soil cultivation in the autumn: 
This means that prior to spring sown crops, the soil must not 
be cultivated after harvesting the previous crop until 1 
November on clay soil, and until 1 February on sandy soil. It 
will still be permitted to cultivate the soil for sowing catch crops. 
Organic farming is exempt from this ban. 

2010 740 

6 Ban on ploughing grass fields at certain periods of the year 2010 1.000 
7 10,000 ha of wetlands, that acts as biofilter removing nitrogen 2010-2015 1.100 
8 Organic farming: 

Promotion of market-based organic sectors  
In the GGA initiatives intended to support a market-based 
increase in the organic sector to 15% of the cultivated area in 
2020 compared to 6% in 2007: Increase in the frameworks for 
the area-based grants (re-structuring grant and environment-
related grant) so they can annually support growth in the 
organic sector of up to 18,000 ha.  
Continuous adjustment of the grants so that they match market 
development. “Re-structuring check” at traditional farmers to 
stimulate conversion to organic farming. Grants for 
appointment of ERFA (exchange of experience) groups that 
are to promote new-establishments and conversion to organic 
operations.  
Sales-promoting initiatives to be strengthened in order to 
contribute to further growth in export of organic foods. Abolition 
of the registration fee for the organic logo for large scale 
kitchens in order to promote use of organic raw materials in the 
catering industry.  

2010-2015 500 

 Afforestation 2010-2015 200 
 Natura 2000:  

Agricultural land is taken out of production or is more 
extensively cultivated. 

2010-2015 100 

   9.000 
9 Tradable nitrogen quotas or alternative methods: 

Re-structuring the nitrogen regulation. Investigation of 
 10.000 
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clarification work to find a workable model based on a system 
with tradable nitrogen quotas. Comparing the advantages and 
disadvantages of the quota model to alternative methods in 
order to facilitate the determination of any necessary initiatives 
remaining and selection of the actual model. 

 Total target in the GGA  19.000 
 
 

2.3. Steps in the implementation of the Nitrates Directive in 2008-2015 
As described in chapter 2.2.some of the measures in GGA will continue ensuring the achieving of the 
objective of the ND with the targets on nitrogen and phosphorus.  

 
In the year 2008-2011 changes has been made in the regulation implementing the ND. Here it is an 
overview: 
 

Changes made in the  
Order on livestock farms and holdings of more than 3 livestock units, livestock manure, silage, etc. 

Order no 736 of 30/06/2008 
 

Precautions in handling slurry was tightened to avoid 
discharge of slurry, among others a timer must be installed 
at the slurry pump to stop it from possible overload. 

Order no 717 of 02/07/2009 Changes in the calculation of livestock units based on best 
stable system. All LU were changes to ensure the limit of 
170 kg N/ha in the Nitrates Directives. 
 

Order no 935 of 19/07/2010 This change ensures that the connection between the milk 
yield and the excretion of nitrogen is taking into account 
when calculating the LU and by doing this application of 
nitrogen per hectare is kept below the 170 kg N/ha. 

Order no 949 of 29/07/2010 Number of fur on a livestock units is slightly changes again 
(this time from 30 to 34 fur/LU)  

Order no 100 af 09/02/2011 Embankments or alarms on tanks for liquid manure near 
lakes and water courses 

Order (as a draft in time of writing) 
in 2012  

Next table list the changes. 
 

 
 
To be changed in the Order on 
livestock farms and holdings of more 
than 3 livestock units, livestock 
manure, silage, etc. 
 
Headline referring to text in the 
directives Annexes.  

Changes in the Order text 
 

Annex II A 1. Periods when the land application of fertilizer is inappropriate 
 
Establish clear closed periods for livestock 
manure.  
Changes the wording “from harvest” to a 
start date. 

Liquid livestock manure may not be spread in the period from 
harvest, in any case no later than 1 October, to 1 February. 
 

Closed periods for application of solid 
manure, silage liquor and chemical 
fertilizer in the winter period.  

Solid manure, silage liquor and chemical fertilizer may not be 
spread in the period from 15 November until 1 February. 
  

Annex II A2. Land application of fertilizer to steeply sloping ground 
 
Land application of all kind of fertilizer to  Manure, degassed plant biomass and chemical fertilizer shall not 
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steeply sloping ground be applied in a buffer strip of 20 m on slopes with a gradient of 
more than 6° against watercourses, lakes > 100 m2 or costal 
waters.  
 
On slopes with a gradient between 6-12°is excepted: 
-  degassed slurry, slurry from separated slurry with a dry matter 
percent less than 12, degassed plant biomass and slurry injection 
in parallel direction to the nearby water and liquid chemical 
fertilizer 
 

Annex II A 5. Capacity and construction of storage vessels for livestock manures 
 
Permeability of storage vessels for liquid 
and solid manure must be changed as the 
term “low permeability to moisture” can be 
misinterpreted. 
 

..shall be made of materials that are impermeable to moisture. 
 

Composted manure stored in the field. 
 
Guidelines text will be written into the 
Order. And the cross compliance rules 
tightened on coverage.  

Compost with a dry matter content of 30% or more can be stored 
in the field, provided that the compost stored is covered by water-
tight material. The stocks shall comply with the distance 
requirements in sec. 8 (1) of the Act on the environmental 
approval, etc., of livestock farms for location of livestock housing, 
manure yards etc., and may not present risks of pollution of 
groundwater or surface water.  
 
The compost is allowed stored for a maximum of 12 months at the 
same location. Within 5 years of removal from that location, new 
compost must not be placed at the same location. 
 
The farm manager shall maintain annual records of the heaps. 
The records shall include information of the period of storage and 
location at the farms fields 

Annex II A 3. Land application of fertilizer to water-saturated, flooded, frozen or snow-covered ground 
 
Land application of fertilizer to water-
saturated, flooded, frozen or snow-
covered ground; 

Livestock manure, degassed plant biomass, silage effluent, 
wastewater and chemical fertilizer shall not be applied in a way or 
at such areas that there is a risk of run off into watercourses, 
including via drains and lakes of more than 100 m²  and costal 
waters. Application of livestock manure, degassed plant biomass, 
silage effluent, wastewater and chemical fertilizer at water-
saturated, flooded, frozen and snow covered ground is prohibited.  
  
 

Annex III 2.1. Limit of 170 kg N/hectare from livestock manure 
 
Including the Nitrates Directive’s limit of 
170 kg N/ha in the regulation. Today the 
limit is defined in livestock units (LU) per 
hectare, where 1 LU is equal 100 kg N and 
the excretion of nitrogen is based on the 
type of animal and the stable system. 
 

.. manure and degassed plant biomass may only be spread in a 
quantity equal to maximum 170 kg N per hectare per planning 
period. At holdings subjects to paragraph 3 degassed manure and 
plant biomass may only be spread in a quantity equal to maximum 
230 kg N per hectare per planning period. 
 

 
Every year the order on the agricultural use of  fertilizer and on plant cover is changed, those changes are 
often minor, but the major changes - coming from the GGA - are listed here.  
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Changes made in  
the Order on the agricultural use of  fertilizer and on plant cover 

Order no 928 of 
16/07/2010 on the 
agricultural use of  
fertilizer and on plant 
cover. 

Tightened regulation on the existing APAE-catch crops 
Catch crops are defined as a specific high nitrogen assimilating crop that shall be 
under sown the harvest crop. The catch crops must not be ploughed up, 
defoliated or in other ways destroyed prior to the 20 October, and furthermore a 
spring-grown crop must succeed the catch crop. The purpose of establishing 
catch crops is to obtain an effective assimilation of nitrogen in the autumn. The  
fertilizer standard of catch crops is 0 kg N per hectare and the N-quota of the 
following crop will be reduced with either 17 or 25 kg N/hectare.  
 
Farmers applying below 0.8 LU/ha must establish catch crops at 10% of the 
owned and leased area and the N-quota of the following crop will be reduced 
with 17 kg N/hectare. Farmers applying more than 0.8 LU/ha must establish 
catch crops at 14 % of the owned and leased area and the N-quota of the 
following crop will be reduced with 25 kg N/hectare. The percentage of the area 
must be calculated from “the catch crop basis area” which includes areas with 
annual crops with no nitrogen assimilation in the autumn, which does not include 
grassland. Only farms with more than 10 hectares have an obligation to sow 
catch crops.  In the APAE III the rules concerning catch crops were changed so 
winter green fields may, if they constitute 100% of the cultivated area alone or 
together with catch crops, replace the requirement for catch crops. This was 
done because the demand on catch crops means a change in the crop rotation, 
as a catch crop must be followed by a spring crop. This gave major problems for 
farmers only growing winter crops, and a way of solving this was making the rule 
with 100% winter green field. The problem was that a winter green field does not 
give the same effect on the nitrogen leaching as catch crops.  
 
In the GGA this was stopped by redrawing the rule, and instead giving the 
farmers other alternatives for establishing catch crops. The new five alternatives 
are:  
 

1. Reduction of the famers total N-quota: 
The reduction of the farm’s total N-quota is calculated by multiplying a 
conversion factor with the number of hectare catch crops that the farm is 
obliged to sow and withdraw this sum from the total N-quota. 
 

2. Establishment of short time catch crops (between winter crops): 
A short time catch crop is a crop that must be established before the 20 
July and at the earliest ploughed the 20 September. It is allowed to sow 
and plough this crop before sowing the next winter crop. The short time 
catch crop must be either fodder radish or yellow mustard. Two hectares 
of short time catch crops equals one hectare of catch crops. 
 

3. Establishment of catch crop at another farm: 
The catch crop can be established at another farm. A written agreement 
must be made signed by both farmers. 
 

4. Establishment of perennial energy crops: 
Perennial crops can be grown at the farm, certain type of crops must be 
used: willow, poplar, alder, miscanthus. The perennial crops must only 
be placed at field earlier in rotation and not at former permanent grass (a 
list shows the types). The reference year is 2009/2010, it means that the 
perennial crop shall replace the catch crops and it must not be 
established before 2009/2010 to ensure the nitrogen effect forecasted in 
the plan. 
 

5. Separation and incineration of the fibre fraction of manure and processed 
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manure: 
If you process the slurry and follow it by incineration of the fibre fraction 
this can replace catch crops, because it is the organically bound nitrogen 
that is leached over a long period of time. 

Order no 928 of 
16/07/2010 on the 
agricultural use of  
fertilizer and on plant 
cover. 

Neutralisation of the nitrogen effect from agricultural land converted into 
town development, uncultivated land, roads etc. 
 
The use of nitrogen on crops is regulated by standards and it is calculated each 
year1. Economic optimal standards for each crop are reduced by 10 % by the 
authorities and additionally the total amount of nitrogen is limited to the amount. It 
is calculated from the latest data on crop distribution on the national level 
combined with the crop-specific standards applied in 2003/2004.  
 
Nitrogen crop standards are expressed as an amount of nitrogen measured in 
kilograms per hectare.  On the basis of the area distribution of crops, the farmer 
calculates the combined nitrogen quota for his farm. The yearly amount of 
nitrogen permitted to be used on a farm is restricted by the farm nitrogen quota 
set by the authorities and each year the farmer report the use of  fertilizer to the 
Danish AgriFish Agency. 
 
The total amount of nitrogen from crop standards used in Denmark can only 
increase when more nitrogen demanding crops are introduced e.g. more winter 
cereals than spring cereals, because the calculations are based on crop 
distribution. Until recently calculations did not withdraw an amount of nitrogen 
corresponding to the area of agricultural land that is converted into town 
development, uncultivated land, roads etc in the following year. This resulted in 
higher standards for the crops, because the total amount of nitrogen could be 
spread out on an area of agricultural land that actually was smaller. From 2010 
the calculations therefore consist of the withdrawal of nitrogen corresponding to 
10.000 hectares of land taken out of production, and is based on an average 
amount of nitrogen per hectare calculated every year. In 2011 this will result in 
1.448 tonnes withdrawn from the total amount of nitrogen. 
 

Order no 928 of 
16/07/2010 on the 
agricultural use of  
fertilizer and on plant 
cover. 

Ban on ploughing grass fields at certain periods of the year and ban on 
certain forms of soil cultivation in the autumn  
Prior to spring crops, the soil must not be cultivated after harvesting the previous 
crop until 1 November on clay soil, and until 1 February on sandy soil. It will still 
be permitted to cultivate the soil for sowing catch crops. Organic farming is 
exempt from the ban. 
 
In addition to this grass fields it is not allowed to plough/re-lay from 1 June to1 
February. On very clay soil forage grass fields can be ploughed/ re-layered from 
1 November. Forage grass can be re-layered to forage grass until 15 August.   
 

 

 

2.4. Implementation of the EU Water Framework Directive in Denmark 
As the GGA also implements the WFD, some measures are targeted sub-catchments and some measures 
are general rules. The Nitrates Directive is an integral part of the WFD and the measures that are 
implemented to achieve the environmental objective set by the WFD is also contributing to achieving the 
objective of the Nitrates Directive. The objectives in the nitrates directive will therefore be reflected in the 
River Basin Managements plans (RBMP) for 2011-2015. 

                                                
1  This requires that the farmer is registered at the Danish AgriFish Agency. If not, the use is regulated by a tax. 
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Denmark have 23 RBMP’s which contain supplementary measures that by 2015 significantly will improve the 
water quality in rivers, lakes and coastal waters and the hydromorphological conditions of watercourses. The 
map shows the borders of the 23 RBMP. 

 
 
The 9,000 tons mentioned in the GGA of nitrogen reduction is implemented in the River Basin Management 
Plans in 23 river basin districts and will be reached by 2015. The measures to ensure the nitrogen reduction 
are catch crops, cultivation-free buffer zones, ban on certain forms of soil cultivation, wet lands and other 
measures (detailed plans and maps to match are to be found in Danish at 
http://www.naturstyrelsen.dk/Vandet/Vandplaner/Se_vandplanerne/) 
 
For each River Basin Management Plan a nitrogen reduction target is set. This table shows the reduction 
targets for the River Basin Horsens.  

Efforts in plan - additional measures 
Water Catchment Horsens 

Effect 
on surface water1) 

 
Impacts to be reduced and associated 
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1. Diffuse pollution from 
nutrients and pesticides - 

agriculture etc.  
 

      

 Buffer zones  –  10 m along all 
watercourses and lakes * 

 Tightened regulation on existing 
catch crops 

 127.6 2.25 +  + 3,271 
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 Ban on soil cultivation in the 
autumn 

 Ban on ploughing grass fields at 
certain periods of the year 

 Neutralization of nitrogen effect 
when taking agricultural land 

out of production 
 Flooding of river valleys to 

remove phosphorus* 
24.5 ha  0.49 +   85 

 Wetlands to remove nitrate * 248 ha 28  +   1,536 

 More catch crops, but targeted 
 

1870 ha 31.5     
787 

2. Water extraction – effect on 
surface water 

       

 Moving wells 0 m3       

 Compensating pumping to 
watercoarses 

0 m3       

3. Physical effects on water 
courses, lakes and marine 

areas  

       

 Changes in watercourse 
maintenance * 

71.3 km   +   
508 

 Removal of fauna entanglements 
* 

23 pieces   +   
375 

 Watercourse restoration * 36.5 km   +   70  

 Reopening of piped watercourses  

* 
5.1 km   +   

106 

 Lake Restoration 1  +      19 

4. Impacts from point sources        

 Wastewater treatment plants- 
improved treatment 

0 plant      
 

 Scattered dwellings - improved 
wastewater treatment 

0 
settlements 

      

 Detention basins on Storm water 
overflow 

6 detention 
basins 0.148 0.056 + + + 

632 

 Industrial discharge - improved 
treatment/ interception for 
treatment in public WWTP 

 

0 plants       

5. aquaculture         

 Fresh water fish farms 0 pieces      
 

Total cost per year       7,389 

 
The *marked measures will be compensated 
 
Legend:  Effect is in relation to discharges to surface waters as a whole, unadjusted relative to the 

retention / detention lakes. 
 
A work is going on to find out whether the 10,000 tons of nitrogen could be handled through a quota system 
or other measures. Establishment of several wet lands has already been initiated in order to implement part 
of the 10,000 tons of nitrogen immediately.  
 
For some parts of the country the target for the achievement of good ecological status of coastal waters has 
been postponed. For the areas that drain to the costal waters the target is extended, and only general 
measures are implemented whereas in other parts/plans measures are targeted. 
  
The initiatives in the River Basin Management Plans, the additional national measures in Denmark and the 
coming initiatives from the newly established Nature and Agricultural Commission are estimated to fulfil the 
demands for a good aquatic environment.  
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3. Forecast of future evolution of water body quality 
 
According to Annex V (4e) of the Nitrates Directive, a summary of the assumptions made by the Member 
States about the likely time scale within which the waters identified in accordance with Article 3 (1) are 
expected to respond to the measures in the action programme, along with an indication of the level of 
uncertainty incorporated in these assumptions must be contained in the information in reports pursuant to 
Article 10. 
 
Forecast in time of future evolution of nitrogen content 
 
Effect on nitrogen soil leaching 
The nitrogen cycle is complex and the soil nitrogen pool can be very large. Thus, the full reduction in 
leaching due to changes in farming practice will not immediately be achieved. Unlike previous action plans, 
where targets for nitrogen reductions were based on leaching from the root zone (c. 1 m below soil surface), 
the targets in the GGA are based on the discharge of nitrogen to the aquatic environment or to coastal 
waters. The retention is very much dependent on where the measures are implemented, with a low retention 
if the measure is implemented close to the surface water and a high retention when implemented far from 
the water Another important factor is the site specific geological setting, where the quaternary geology in 
Denmark give rise to very different conditions for retention.  
 
Another change is the indicator due to the objectives of the Water Framework Directive, where the target 
is to achieve "good ecological status" in the coastal waters. Good status for coastal waters corresponds to a 
certain target of nitrogen in the waters. This target depends on the sensitivity of each coastal water, where 
the needed nitrogen reduction is calculated for each of the coastal water bodies and is summarized 19,000 
tons nitrogen.  
 
The target in the APAE III (2004-2015) was a 13% reduction in N leaching from the root zone on 21,000 t 
nitrogen and is included in the target in the GGA of the total reduction in nitrogen discharge to the aquatic 
environment from 2010 to 2015.  
 
Effect on river concentration and marine loading 
On average, only 30-40% of the nitrogen leaching from fields reaches Danish water courses and rivers, 
among other reasons because considerable nitrogen removal takes place in the groundwater. 
 
Part of the nitrogen leaching from the fields will reach the water courses rapidly via drains and other forms of 
sub-surface flow, while part of the leaching will pass the groundwater magazines, and not reach rivers until 
years later. 
 
Effect on groundwater 
The development in the nitrate concentration of oxic groundwater clearly mirrors the development in the 
national agricultural nitrogen surplus, and a corresponding trend reversal is found in groundwater by 
analysing up to 20-year time-series from the national groundwater monitoring network. 
 
Trend analyses prove that the youngest (0−15 years old) oxic groundwater shows more pronounced 
significant downward nitrate trends (44%) than the oldest (25−50 years old) oxic groundwater (9%). These 
amounts to clear evidence of the effect of reduced nitrate leaching on groundwater nitrate concentrations in 
Denmark. 
 

4. Overview of the implementation of the Nitrates Directive in 
Danish legislation  

Denmark has applied code of good practice throughout the whole national territory, and the code of good 
practice is primary implemented via following orders and consolidated act: 
 

1. Order on commercial livestock, livestock manure, silage, etc. no. 764 of 28 June 2012 
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2. Consolidated Act on farms' use of fertilizer and plant cover no 415 of 3 May 2011 
3. Order on farms' use of fertilizer and on plant cover no 845 of 12 July 2011 
4. Consolidated Act on Water sources, no. 927 of 24 September 2009 
5. Act no. 418 of 26 June 1998. Act on charge of nitrogen content in fertilizers 
 

Codes of good agricultural practice are implemented by the 1-4. 
 

Action plan II and III for the Aquatic Environment 
 II: 1998-2003 reduction of nitrate leaching with 48% (root zone) 
 III: 2005-2015 reduction of nitrate leaching with 13% (root zone) 

 
Green Growth Agreement 2009-2015 

 Reduction of 19.000 t nitrogen to the coastal waters  

4.1. Implementing legislation 
Tabel 4.1. Overview of the implementation in Danish legislation 
Provisions of the 
Directive  
(91/676/EEC) 

Implementing legislation with reference to regulation 

Annex II, A, 1) § 29 of Order on commercial livestock, livestock manure, silage, etc. no. 764 
of 28 June 2012  

Annex II, A, 2) § 30 (3) of Order on commercial livestock, livestock manure, silage, etc. no. 
764 of 28 June 2012 

Annex II, A, 3) § 3 (24-28) and § 30 (1) and (2) of Order on commercial livestock, livestock 
manure, silage, etc. no. 764 of 28 June 2012 

Annex II, A, 4) § 69 (1) of Order on Water sources, no. 927 of 24 September, 2009 
Annex II, A, 5) § 6,8-26 of Order on commercial livestock, livestock manure, silage, etc. no. 

764 of 28 June 2012 
Annex II, A, 6) § 28 and §30 of Order on commercial livestock, livestock manure, silage, etc. 

no. 764 of 28 June 2012 
 
§ 21 of Consolidated Act on farms' use of fertilizer and on plant cover no 415 
of 3 May 2011 

Annex II, B, 7) § 21 of Consolidated Act on farms' use of fertilizer and on plant cover no 415 
of 3 May 2011 
 
§ 39 of Order on farms' use of fertilizer and on plant cover no 845 of 12 July 
2011. 
 
§ 27 (1) of Order on commercial livestock, livestock manure, silage, etc. no. 
764 of 28 June 2012 

Annex II, B, 8) § 27 (1) of Order on commercial livestock, livestock manure, silage, etc. no. 
764 of 28 June 2012 
 
§ 18 of Consolidated Act on farms' use of fertilizer and on plant cover no 415 
of 3 May 2011 
 
§ 30-35 of Order on farms' use of fertilizer and on plant cover no 845 of 12 
July 2011. 

Annex II, B, 9) § 11 (1), 11 (1)a, 13(1), 14(1), 21 to 23 of Consolidated Act on farms' use of 
fertilizer and on plant cover no 415 of 3 May 2011  
 
§ 27,28,39 of Order on farms' use of fertilizer and on plant cover no 845 of 12 
July 2011. 

Annex II, B, 10) § 6 of Consolidated Act on farms' use of fertilizer and on plant cover no 415 
of 3 May 2011 
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§ 22 of Act on Water Supplies 7 June 2010. 
Annex III, 1.1 § 29 of Order on commercial livestock, livestock manure, silage, etc. no. 764 

of 28 June 2012  
Annex III, 1.2 § 6,8-26 of Order on commercial livestock, livestock manure, silage, etc. no. 

764 of 28 June 2012 
Annex III, 1.3       Consolidated Act on farms' use of fertilizer and on plant cover no 415 of 3 May 

2011 and Order on farms' use of fertilizer and on plant cover no 845 of 12 July 
2011 plus § 27 (1) of Order on commercial livestock, livestock manure, silage, 
etc. no. 764 of 28 June 2012 

Annex III, 2 and 2b § 31- §34 plus annexes of Order on commercial livestock, livestock manure, 
silage, etc. no. 764 of 28 June 2012 

 

4.2. Annex III. 1.3 Limitation of the land application of fertilizers 

Nitrogen standard lowered 10-15 % beneath the optimal rate 
The aim of the APAE II agreement in 1998 was to reduce the nitrogen discharge from the root zone 
compared to the 1980’ties. One of the measures put in force in 1998 was the lowering of nitrogen standards 
norms with 10% beneath economic optimal application rate thus targeting the 50 mg/l goal of the directive. 

In 2003 it was stipulated that further measures to fulfil the target of 50 mg/l were needed. The technical 
adjustment of the norm system continues in the APAE III agreement in 2003, but now with a new reduction 
target for 2015 was set to 13% reduction in nitrogen leaching compared to the 2003. It was added in the 
political agreement in 2003 that the total nitrogen quota was not allowed to exceed the 2003/2004 quota, 
because of concerns of an increase in the size of the total fertilized arable land in Denmark. A new starting 
point for the calculations meant that the reduction of the standards was raised to approximately 15 % 
beneath the economic optimal rate.  

Aarhus University has for the year 2010/2011 estimated that this measure alone causes a reduction in the 
fertilizer application to 74,300 tons N/yr with an effect in reduced leaching of about 25,000 tons N/yr from the 
root zone.  

The nitrogen standard quota  
The yearly amount of nitrogen that is permitted at farm basis is calculated taking into account the 
characteristics of the area and is based on a balance between the foreseeable nitrogen requirement of the 
crops and the nitrogen supply to the crops from the soil and from fertilization. 
 
The optimal relationship between the nitrogen requirements of the crops and nitrogen supply is set every 
year on basis of trials. This is done for four different soil types and for irrigated sandy soil. In addition, the 
relationship between prices for nitrogen and crops is taken into account, and the optimal fertilization is 
calculated. To reduce the risk of leaching the nitrogen standards is initially calculated as 10 % below the 
level of optimal fertilization. Further it is ensured, that the total potential amount of nitrogen that is applied by 
using the nitrogen standards, is not exceeding the total amount in 2003/04. This raises the reduction of the 
nitrogen standards with app. 5 % extra to a level of  15 % below the optimum in average. Provided that 
farmers without the reduction would fertilize according to an optimal level, the reduction of the nitrogen 
standards is contributing to a reduction of nitrogen leaving the root zone and has since 1998 been a key 
instrument in the APAEs2 (instruments used to reduce leaching is described in chapter 2.2.1). 
 
Description of the system 
In the following the system with the standard norms is described and linked to the different provisions of 
Annex III of the Nitrates Directive. 
 
In Denmark soil types differ significantly. In general, soils in the western part of the country are characterised 
as sandy loams whereas in the eastern and southern parts fertile humus and clay soils are more 

                                                
2 The Danish Nitrate Action Programme 
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predominant. Even at farm level the soils can also be very heterogeneous. Because of varying abilities to 
retain nutrients the different soil types are divided into four categories with different nitrogen standards for 
the same crop. The soil type is controlled at a national map published by Aarhus University. 
 
Irrigation is taken into consideration by the authorities when the specific standard is set and is only possible 
on sandy soil. In general the standard is increased when irrigation is possible. To irrigate the farmer needs a 
permission, which is given by the municipality (annex 1.3.b). At the inspection the permission to irrigate is 
checked. Irrigation is seldom used in Denmark, though. 
 
On the basis of the composition and distribution of crops and the soil and crop-specific nitrogen standards (in 
total about 276 different standards), the nitrogen quota for each farm is calculated (annex III 1.3.a and annex 
III 1.3.c).  
 
The nitrogen supply to the crops from the soil is taken into account in several ways (annex III.1.3.c (ii). 
 
As different amounts of nitrogen residues remain after the harvest of a crop, this is taken into account, when 
the standard of the following crop is stipulated. Consequently the individual standards are differentiated with 
regard to the residual effect of the pre-crop, e.g. winter rape residues account for 22 kg N/ha, which has to 
be withdrawn from the crop’s standard the following year. 
 
Under the principle of having a balance between the uptake of nitrogen of the plants and the nitrogen supply 
the farm nitrogen quota is adjusted every year according the actual amount of plant available nitrogen in the 
soil (annex III1.3.b and annex III1.3.c (ii)), called “the nitrogen prognosis”. The Knowledge Centre for 
Agriculture provides the soil analyses and a private soil analysis company makes the actual analysis. 
Afterwards the data are put into a model by the research institute Aarhus University giving the result on 
whether the adjustment is negative or positive in specific geographical areas. Due to yearly variations in 
temperature and extent of rainfalls in the wintertime there are differences in the prognosis for nitrogen from 
one year to another. As an example the extent of rainfalls in the winter of 1995/1996 and 2005/2006 was low 
which resulted in rather high amounts of nitrogen in the soil the following spring. The consequence was that 
the nitrogen prognosis established a total reduction in the use of manure and fertilizer of respectively 30.000 
and 25.000 tons compared to the normal quota of nitrogen for the crops. In other years the amount of 
nitrogen in the soil has been lower than normal. In these cases it has resulted in a situation where farmers in 
some areas of the country could apply extra manure and fertilizer to their crops compared to the normal 
quota of nitrogen for the crops. Converted to kg N/ha the prognosis for nitrogen has varied between – 25 and 
+ 10 in the period from 1996-2010.  
 
Hence the nitrogen standard quota predominantly depends on the specific crop, but also on the type of soil, 
the pre-crop, climatic conditions, precipitation and irrigation.  
 
The nitrogen supply to the crops from fertilization is taken into account in several ways (annex III.1.3.c (ii). 
 
Livestock manure 
The content of nitrogen in livestock manure must be calculated using stipulated standards. Standards are set 
for different types of livestock, with respect to the housing system. If the production deviates from standard, 
e.g. slaughter weight, the standard figures must be corrected, using standard corrections formulas. This has 
been mandatory since 2005.  An increased utilisation of fodder compared to the standard utilisation can lead 
to a decrease in the contents of nitrogen in the manure compared to standards. In these cases it is possible 
to correct the standard figures by using standard correction formulas.  
 
Since 2006, the submission of fertilizer accounts has been integrated with the farmers yearly submission to 
the Central Husbandry Register (CHR). CHR is the  central database used for registration of farm holdings 
and animals. The integration with the CHR has led to a very dependable registration of animal units and the 
use of manure in the fertilizer accounts. Since cattle farms are registered in detail in the CHR, the information 
about number of cattle and the corresponding weight, age and milk yield is printed in the fertilizer accounts in 
advance.  
 
A large percentage of the nitrogen contents of applied livestock manure must be included in the overall use 
of nitrogen on the farm. Thus, the farmer’s possibility to use chemical fertilizer is restricted. As a part of the 
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nitrogen, contained in the manure applied to the fields, is not released during the first year following the 
application, some of this will be made available for plant utilisation during the following years. This residual 
effect of manure from previous years is included. It is also a part of the calculation of the overall use of 
nitrogen on the farm holding and it is included in the efficiency rate of the manure. 
 
Efficiency rate of manure 
Type of manure Efficiency 
Pig slurry 75% 
Cattle slurry 70% 
Mink and poultry slurry 70% 
Liquid manure 65% 
Deep litter 45% 
Solid manure 65% 
 
The quantities of livestock manure applied to land must be calculated on the basis of the quantities of 
produced livestock manure at the farm holding adjusted for changes in the manure stored at the beginning 
and end of the relevant planning period (1 August to 31 July), cf. Act on the Farms use of Fertilizers and on 
Plant Cover, and the transferred and received quantities during the planning period. The farm holding may 
deduct nitrogen in livestock manure, if the livestock manure is transferred to a registered farm holding3, to a 
collective biogas plant or to a processing plant. In addition, farm holdings which have their own biogas or 
processing plant, and which transfer the produced fertilizer outside the farm holding, may deduct the nitrogen 
from the farm holdings total nitrogen consumption. The transfer must be documented by a manure contract 
signed by the receiver. 
Livestock manure dropped by grazing animals must be regarded as applied with efficiency from 45-65%, if it 
is dropped in areas, where spreading of manure is allowed (harmony areas). Livestock manure dropped at 
areas, where manure is only allowed to be applied by grazing livestock, due to a restriction on land use set 
by authorities, must be deducted from the farm holdings total nitrogen consumption. The specific areas have 
no nitrogen demand and are nor contributing to the farm nitrogen quota. 
 
The nutrients in livestock manure, silage effluent, and wastewater can only be applied to areas grown with 
crops having a nitrogen standard or an indicative standard for phosphorous or potassium according to Act on 
the Farms use of Fertilizer and on Plant Cover and the Orders issued pursuant to this Act. Furthermore, 
livestock manure can only be applied in areas where livestock manure may and can be applied with 
machinery. A calculation of areas available for livestock manure must be made for each planning period.  
 
If fertilizers are applied on areas owned by another farmer the tenancy must be documented by an 
agricultural tenancy agreement. The agreement must include information on the size of the area; the names, 
addresses, and VAT nos. of the parties to the agreement; the start date, end date, or term of notice of the 
period of the agreement of validity; and the date on which the agreement was entered into. 
 
The farm holding owner must be able to document compliance with the harmony rules (livestock density 
requirements (annex III.2.1)). To have a comparable standard unit to calculate the use, the nitrogen content 
in manure is translated into livestock units (LU). One unit approximately equals 100 kg nitrogen. Farm 
holdings must spread a livestock manure quantity equivalent to no more than 1.4 LUs per hectare per 
planning period (1 August – 31 July). Farm holdings with cattle, sheep or goats must spread a quantity of 
livestock manure from the livestock on that farm holding equivalent to no more than 1.7 LUs per hectare per 
planning period.  Farm holdings on which 2/3 of the livestock herd are cattle must spread a quantity of 
livestock manure equivalent to no more than 2.3 LUs per hectare per planning period, if certain conditions 
are followed.  
 
If livestock manure is transferred outside the farm, the numbers of transferred livestock units must be 
calculated on the basis of the nitrogen content (standard figures), cf. Act on Farms use of Fertilizers and on 
Plant Cover, so that the balance between livestock units and nitrogen content correspond to the specific 
manure production.  
 
                                                
3 Register of Fertilizer Accounts 
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In the fertilizer account the amount of manure and L.U. produced for the period is calculated. Corrections for 
storage fluctuations shall be calculated on the basis of 100 kg N per livestock unit. 
 
Chemical and other types of fertilizers 
The use of chemical fertilizers and other fertilizers (e.g. sewage sludge) must be accounted for in the 
fertilizer account. Companies delivering fertilizers to farms in the register must report  yearly to the Danish 
AgriFish Agency about the deliveries (information about farm (VAT nos), quantity and N-content) and this 
information is printed in the  fertilizer accounts in advance. 
 
The total use of livestock manure, chemical fertilizers and other fertilizers must not exceed the standard 
nitrogen quota on farm level. Any surplus application of nitrogen fertilizers compared to the quota is regarded 
as a violation of the rules.  
 
It is controlled at the farm, where all parameters of the production are checked. All invoices are checked 
using the actual figures on slaughtered animals from the invoices from the slaughterhouse, milk production 
(from the milk control), use of fertilizer reported by the company selling fertilizers, invoices on grass seed etc. 
 
Register of Fertilizer Accounts 
Farms registered in the Register of Fertilizer Accounts are obliged to submit a fertilizer account every year. 
Farms having livestock is obliged to register, and other farmers can register to avoid a tax on 5 dkr on 
nitrogen in chemical fertilizers. Farms with livestock can only subtract livestock manure from the total use of 
fertilizers, when the manure is delivered to a farmer in the register. In this way the authorities can follow the 
“flows” of manure.  
 
Every year the Danish AgriFish Agency publishes guidelines to the farmers on the internet, which includes 
the standard permissible use of nitrogen for all individual crops, the standard nitrogen contents in livestock 
manure from different types of livestock and the required minimum utilisation rate. On the basis of this 
information, the maximum permissible amount of nitrogen that can be used on the farm holding is calculated 
- also termed the farm nitrogen quota – and the quantity of nitrogen in manure and slurry that has to be 
utilised (compulsory efficiency rates). The farm nitrogen quota and the content of nitrogen in livestock 
manure shall be calculated in accordance with stipulated standards.  
 
By the 31st of March, after the growth season has passed, an annual fertilization account containing key-
figures on the use of nitrogen and the farm nitrogen quota is prepared by the farmer and submitted to the 
Danish AgriFish Agency for registration and control. The fertilization status account covers a year, which is 
defined as the period from 1 August to the next 31 July.  
 
Summing up the fertilization account shall include: 

 Total area and harmony area 
 the farm holding nitrogen quota; 
 use of nitrogen  fertilizer expressed in livestock manure, mineral fertilizers as well as other organic  

fertilizers; 
 the compulsory utilisation on nitrogen content in livestock manure and other organic fertilizers; 
 storage of livestock manure, mineral fertilizer and other organic fertilizers from one year to the next; 
 information on livestock manure contracts; 
 information on livestock density  
 area with catch crops 
 information about using the derogation. 

 

5. Control and inspection of the farmers 
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5.1. Legally establishment of the Action Programmes 
Provisions on control are included in “the Order on livestock farms and holdings of more than 3 livestock 
units, livestock manure, silage, etc.”, in “the Consolidated Act and Order on farms' use of fertilizer and on 
plant cover” and in “the order on Water sources” that implement the Nitrate Action Programme.  
 
On the basis of these control provisions, the municipalities (in total 98) carry out control of parts of the 
regulations and the Danish AgriFish Agency (under the Ministry of Food, Agriculture and Fisheries) carries 
out control of other parts of the regulations. 
 
The municipalities control regulations on e.g. slurry storage capacity, storage of solid manure and silage and 
of periods, when the land application of certain types of fertilizer is prohibited. 
 
The Danish AgriFish Agency controls the provisions on limitation of the land application of fertilizers (incl. the 
maximum amount of manure kg/N/year/ha) and provisions on catch crops and vegetation cover via fertilizer 
accounts sent by farmers to the agency annually.  
 

5.2. Control activities 
 
Completing data 
With few exemptions farmers are obliged to use the electronic submitting system and the account will be 
validated in the process. Hereby the farmer avoids sending accounts on paper that are incomplete or 
inconsistent. When all received accounts are registered in the system, they are subject to an electronic 
screening, which is the basis for selection of control. 

 
Selection of files for control 
The administrative controls are implemented 1) in regard to Cross Compliance (1% of all farms that receive 
single payment) and 2) in regard to farm holdings in the national register (4.2 % of all farm holdings in the 
register). Controls implemented in regard to Cross Compliance are selected both randomly and based on 
experience and risk. Controls implemented in regard to farm holdings in the national register are selected 
randomly and based on risk and significance. The criteria are evaluated every year based on last years’ 
experience.  
 
The share of inspections at the farm 
Annually approximately 1.7% of all farm holdings out of a total of app. 44.000 in the national register are 
controlled by visiting the farm holding. The Danish AgriFish Agency is carrying out the inspections. 1/3 off the 
inspections is selected randomly, except in years when the action plan is valuated, where the randomly 
selected share is 2/3. The rest of the inspections are selected based on risk and significance. For example, 
cattle farms that are not registered as derogation farms and which have spread more than 170 kg N/ha are  
selected for inspection. Every year the criteria for selection are evaluated and motivation for next year’s 
criterion is described.  
 
The general inspection of the Danish harmony rules is carried out where the inspector visits the farm to 
inspect the production based on various documents. Violation of the harmony rules, i.e. the allowed amount 
of applied livestock manure per year, is sanctioned. For minor violations the farmer is given a warning. For 
more severe violations the farmer is given a fine. Both the farmers who receive warnings and the farmers 
who receive fines are reported for not complying with the cross compliance criteria.   
 
On top of these 2,500 controls are carried out administratively in the AgriFish Agency every year. 
 
There is a detailed agreement on the minimum frequencies of the control by the municipality. Most farms get 
an inspection by the municipality at least every third year. Farms without animal husbandry only receiving 
manure are controlled at least every sixth year. Some farms need a follow-up control visit. The local 
authorities decide their priorities themselves. The Ministry of Environment controls the fulfilment of the 
minimum frequencies. Besides, there is a certain topic for the control each year. Organic farms are controlled 
more often as they are obliged; it is at least a yearly control.  



 20 

 

6.  Monitoring 
Monitoring programmes must be implemented to assess the effectiveness of action programmes. As 
Denmark has applied Article 5 in the ND throughout the whole national territory, the nitrate content of 
waters (surface waters and groundwater) shall be monitored at selected measuring points which make it 
possible to determine the extent of nitrate pollution in the waters from agricultural sources. 

References on monitoring are “Danish Centre for Environment and Energy (DCE), Aarhus University” and 
“the Geological Survey of Denmark and Greenland (GEUS), Ministry of Climate, Energy and Building”.  

6.1. Nitrogen 
The National Monitoring programme allows a continuous evaluation of the nutrient transport and the state of 
the aquatic environment.  
 
Nitrate concentrations in the root zone water (1 m below soil surface) from 5 small agricultural catchments 
are shown in figure 6.1. Although the flow weighted concentrations of nitrate vary from year to year a 
significant decrease has been documented since 1990. The decrease is higher for the sandy soils than for 
the loamy soils. A similar decrease is found for the upper groundwater (1.5-5.0 m) for the sandy soils but not 
for the loamy soils. The trend has levelled out since 2003. A part of the groundwater in figure 6.1 is sampled 
in nitrate free wells. 
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Figure 6.1. Annual flow weighted nitrate concentrations measured in root zone water and annual 
average nitrate concentrations measured in upper groundwater, the Agricultural Catchment 
Monitoring Programme 1990/91-2009/10. 
For one of the two sandy catchments, several samples were missing in 2010 and the average 
concentration could not be calculated. 

 
Nitrate concentrations and water flow are measured in 63 streams draining agricultural catchments. The 
calculated flow weighted concentrations have decreased significantly by 42% during the period 1989-2010 
(figure 6.2). However, the concentrations have almost been constant since 2003. 

 
Also for the marine waters a decrease in concentrations of total nitrogen has been documented (figure 6.3.). 
The decrease has mainly occurred from 2000 onwards and is highest for the estuaries and near coastal 
waters. In the open marine waters the reduction is lower. 
 

 
 
Figure 6.2. Flow weighted nitrogen concentrations in Danish rivers in agricultural catchments. 
Average values, 25 and 75 percentiles, and maximum and minimum values 
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Figure 6.3. Concentrations of total nitrogen and nitrate nitrogen in estuaries/near coastal waters and open marine 
waters, 1991-2010 (the Marine Monitoring Programme) 
 
 
 

6.2. Phosphorus 
Phosphorus concentrations in 63 streams draining agricultural catchments have on average been reduced 
by 14 % (+-9%) since 1989 (figure 6.4). However, both reductions and increases have been observed. 
Phosphorus emissions from agricultural catchments include losses from fields, and point source losses from 
scattered dwellings and small towns. In 2004 these diffuse losses amounted to about 40% of the total 
emission of phosphorus to the marine waters, but large variations occur between years depending on the 
climate. 
 
In the marine waters the concentrations of total phosphorus have been reduced by almost 50% due to the 
removal of phosphorus from sewage water at the beginning of the 1990s due to the action plans. 
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6. 3. Overview of monitoring networks 
 
The Danish National Monitoring Programme for the Aquatic Environment was established in 1989/90, 
covering all elements of the environment. It has been regularly revised the present programme, NOVANA  
(National Monitoring Programme for Water and Nature). The main structure of the programme has been 
maintained throughout the entire period, thus providing long time series of measurements. 

 
Table 6.1. Overview of Danish National Monitoring Programme for Water and Nature (NOVANA), 2004-
20093). 
 Number of 

stations 
Sampling frequency 

(Sampling frequency per 
stations per year) 

Agricultrual catchment Monitoring (5 
catchments) 

  

Interview on agricultural practise in the 
catchment 

5 1 

Root zone (1 m) 31 30   
Drainage water 5 26 
Upper groundwater 100 6 
Streams 5 26 
   
Stream Monitoring    
- Nutrient measurements   
Uncultivated rural catchments 7 12-26 
Agricultural catchments without point 
sources 

63 12-26 

Agricultural catchments with point sources 75 12-26 
Catchments with freshwater fish farms 15 12-26 
- Ecology measurements   
Intensive  50 1 
extensive 800 1 every 3 years 
   

 
Figure 6.4. Trends in  annual flow weighted  concentrations of total phosphorus in streams 
since 1989 (the Stream Mointoring Programme).  
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Lake monitoring   
Intensive programme for lakes >5 ha 20 12-26 
Extensive programme for lakes >5 ha 204 1 every 3 year (6 samples) 
Extensive programme for lakes, 0.1-1ha 354 1 every 6 year (5 samples) 
Extensive programme for small lakes and 
waterholes, 0.01-1 ha 

456 1 every 6 year 
(only biological measurements) 

   
Marine monitoring   
Inland waters 1) 26 (1-2 

depths) 
20-26 per year in 2 out of 3 

years 
Open waters1) 26 (3-23 

depths) 
3 

Inland water, intensive2) 7 20-52 
Open waters, intensive2)  9 6-35 
   
Groundwater   
Older groundwater (> 60 years) 350 1/6 
Younger groundwater (<  60 years) 1050 1 - 1/6 
Data from Water works wells 5500 1/3 – 1/5 
1)  profile measurements, chlorofyl a, nutrients, oxygen 
2)  profile measurements, nutrients, oxygen 
3) A major revision of the monitoring networks was implemented in 2011. For groundwater less monitoring is taking place 
in old groundwater and the number of stations are reduced and at the same time more network is going to be established 
in 2012-2015.  

 

6. 4. Monitoring Programmes 
6.4.1. Strategy for effect monitoring 
 
The NOVANA programme is directed by political and administrative demands, to monitor EU directives 
(including the Nitrates Directive), national regulations, conventions, etc. This means that all monitoring must 
relate to environmental goals. 

The NOVANA programme is part of the strategic environmental planning. The monitoring serves to 
document, if the state of the water and nature environment is developing in the right direction and if the 
environmental goals are fulfilled. It also serves as the scientific basement to identify demand for new 
activities. 

6.4.2 Agricultural catchment monitoring 
The monitoring is carried out in 5 small agricultural catchments, which have been chosen to represent the 
main soil types and the variation in livestock density, crops and climatic conditions. The monitoring 
encompasses intensive collection of information on agricultural practise at field and farm level by interviews. 
The monitoring employs direct measurements of soil water, drainage water, upper groundwater and stream 
water (Table 6.1). A schematic diagram of this strategy is shown in figure 6.5. 
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The catchments may be regarded as study areas, the main objectives are: 
 to determine and evaluate the current agricultural practise  
 to establish time series of nutrient concentrations in waters of agricultural catchments representative of 

Denmark 
 to extrapolate observations to the national level 
 to set up models for the nutrient circulation in the entire hydrological pathway of agricultural catchments  
 to carry out scenarios on the effect of measures introduced in agriculture, of climate changes etc.  
 
The results from this programme have provided data and information specifically for the evaluation of the 
Danish Actions Plans and for justification of the Danish derogation from the Nitrates Directive. 
 
Groundwater  
Groundwater monitoring in Denmark is based on information from 75 groundwater monitoring areas typically 
with 20-25 monitoring screens in each area (figure 6.6), 100 monitoring screens in the 5 agricultural 
catchments and about 5500 water supply wells. As a whole they provide the most qualified information on 
groundwater chemistry and pollution at the national scale. The groundwater monitoring programme is 
designed to monitor only groundwater with surface water contact only, and about 75 % of the monitoring is 
on groundwater dated by CFC to be recharged after 1940.  
 
Approximately 17 % of the monitoring screens have nitrate concentrations above the maximum admissible 
concentration (MAC: 50 mg/l nitrate) for drinking water, and almost 50 % of the screens have nitrate 
concentrations above 5 mg/l. Thus, about 33% of the groundwater holds nitrate contents below the MAC. 
The rest of the screens are monitoring nitrate free, reduced groundwater. 
 
 

 
Figure 6.5. Diagram of the nitrogen circulation in sandy and loamy agricultural catchments  
and for nature catchments for the years 2005/06-2009/10. The Agricultural Catchment 
Monitoring Programme. 
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Figure 6.6. Groundwater monitoring areas in Denmark, status 2009  

 
In the monitoring areas the focus has turned towards the upper groundwater. About 250 new observation 
wells have been established in 2004-2006, and more to come in the next 5 years. The new screens are 
typically placed in the upper 5-10 m of the aquifer (10-20 m below surface).  
 
Stream Monitoring 
The stream monitoring programme is designed to provide estimates of water and nutrient transport to lakes 
and marine water, and to follow the trends in stream quality. The monitoring programme also elucidates the 
relationship between inputs from the catchments and nutrient concentrations in the streams. 
 
A large number of marine loading stations and lake inflow stations have been established. However, they do 
not cover the entire country and inputs from unmonitored catchments have to be calculated separately based 
on information about their size and characteristics. The sources of the nutrient transport are quantified based 
on knowledge of wastewater discharges and land use in the individual catchments. Nutrient turnover in the 
streams and lakes is determined by such as means as calculating denitrification and phosphorus retention in 
lakes. 
 
The monitored streams can be grouped according to the natural and antropogenic conditions in the 
catchments (table 6.1). Thus, the monitoring results can be used to assess the current state and trends in 
water quality and nutrient transport for each of the catchment loading category networks (Figure 6.1 and 
6.2). 
 
Average nitrogen concentrations in stream water at monitoring stations are shown in Figure 6.7. It may be 
seen that nitrogen concentrations are higher on the loamy soils of East Denmark than on the sandy soils of 
West and North Denmark. This is because water in the loamy soils drains through the upper soil layers, 
where nitrate reduction is sparse. On the sandy soils the hydrological pathways are much deeper, often 
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through nitrate reducing aquifers. Hence nitrate reduction is much more pronounced. These pathways are 
supported by observation from the Agricultural Catchment monitoring programme (Figure 6.5).  
 
 

 
Additional data 
The Ministry of Food, Agriculture and Fisheries collects large numbers of agricultural data for administrative 
(cross compliance) purposes. There are three main sources:  fertilizer accounts, livestock register and 
general agricultural register. 
 
Fertilizer accounts  
The Danish Action Plans involve tight regulation on nutrient utilisation employing nitrogen quotas and 
requirements to the effectiveness of nitrogen utilisation in organic manure. All farmers are given a nitrogen 
quota based on nitrogen fertilizer standards for each crop. The nitrogen standards refer to the effective 
nitrogen, i.e. nitrogen immediately available for plant growth. All nitrogen in inorganic fertilizers is regarded 
as effective. For organic manure only part of the nitrogen is readily available for plants. The legislative 
requirements to utilise nitrogen in organic manure are considered as effective (Table 6.2). The use of 
inorganic nitrogen fertilizer and required utilisation of nitrogen in organic manure must not exceed the 
nitrogen quota at the farm level:  

 
Figure 6.7.  Concentrations of total nitrogen concentrations in streams in 2007. 
Concentrations are shown as yearly flow weighted concentrations. 
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Inorganic  fertilizer N + Required utilisation of N in organic manure  Farm N quota 
 
Table 6.2. Required efficiency (%) of nitrogen utilisation in organic manure. The required efficiency has been 
tightened several times throughout the Action Plan periods resulting in less use of inorganic fertilizer.  
 1994 2000 2003 
Pig slurry 55 65 75 
Cattle slurry 50 60 70 
Farmyard manure 40 55 65 
Deep litter 30 35 45 
 
In addition farmers are obliged to grow catch crops on a certain percentage of the area. 
 
In order to ensure that farmers comply with these regulations, all farmers must submit a fertilizer account to 
the Danish AgriFish Agency under the Ministry of Food, Agriculture and Fisheries. The content of the 
fertilizer accounts are described in the chapter 4.2. 
 
In 2012 about 43.000 farmers reported to the Danish AgriFish Agency. The data are stored in a ‘fertilizer 
account’ database. This submission has since 2006 been integrated with the Central Husbandry Register 
(CHR), which is the central database used for registration of holdings and animals. The integration with the 
CHR has led to a very dependable registration of animal units and the use of manure in the fertilizer 
accounts, due to the fact that information on animals on the farm is printed in the fertilizer accounts in 
advance. 
 
Central Husbandry Register 
All livestock farms supply information on their farm location, and number and type of animals. 
 
General agricultural register  
All farmers applying for the EU single payment subsidies supply information on their crops, the data being 
linked to geographical blocks as shown in figure 6.8. Denmark is divided into about 300.000 blocks with 
about 750.000 fields. 
 
 

 
 
Figure 6.8. Example of Field Block Map of Denmark. All farmers applying for the EU single 
payment subsidies supply information on their crops with reference to the Block No. 
 
 
 

6.4.3. Data interpretation 
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Farming data 
Farm registry data are widely used in Denmark for planning and evaluation purposes. In order to make use 
of the data the three registries for crops, fertilizer and livestock respectively are combined and the total 
amount of fertilizers at the farm level are divided into the individual blocks/fields. In doing so information of 
agricultural practise from the Agricultural Catchment Monitoring Programme are taken into consideration. 
Furthermore, standard values for harvested crops are linked to this dataset taking account of the region and 
soil type. The final data set is partly used for modelling nitrate leaching, partly for working out nutrient 
balances at the field level.    
 
Nutrient Balances  
Nutrient balances are key indicators in the evaluation of the effect of agricultural measures. In Denmark two 
concepts are used: 
 
Farm gate balance at the national level: This estimate is based on inputs to the agriculture sector (fodder, 
inorganic fertilizers, deposition from the atmosphere and nitrogen fixation) and outputs from agriculture 
(crops, animal products). This is a robust estimate as all the products are imported/exported and therefore 
registered in the National Statistics. Nitrogen fixation is likely to be the most uncertain variable. The balance 
(=surplus) represents the entire nutrient loss from agriculture, i.e. ammonia volatilisation from livestock kept 
in the buildings and from fields, nitrate leaching from the fields, denitrification and possibly a change in the 
soil pool. This estimate is used as a means of evaluating the National Action Plans. 
 
Field balances at catchment/regional level: This estimate is based on inputs of inorganic and organic 
fertilizers to the fields, deposition from the atmosphere and nitrogen fixation, and on outputs by harvested 
crops. This estimate is much more uncertain than the farm gate balance, particularly due to the difficulty in 
estimating the true production of nutrients in organic manure. Furthermore, the balance does not include the 
ammonia volatilisation from the livestock kept in the buildings. Field balances are used for the evaluation of 
agricultural measures in catchment/regions as statistical data are not available for working out farm gate 
balances at this level. 
 
 
Modelling nitrate leaching from the root zone 
The primary goals of the former Danish Action Plans were to reduce nitrate leaching from the root zone. The 
measurements of nitrate leaching are performed at selected sites (soil water stations – Table 6.1.) only, 
therefore modelling nitrate leaching is an important part of the data interpretation. 
 
Model development 
The data on agricultural practise at the field level and simultaneous measurements of root zone leaching 
form the basis for establishing empirical statistical models. Thus, the widely used NLES (Nitrogen Leaching 
EStimator) model in Denmark has been partly developed based on data form the Agricultural Catchment 
Monitoring Programme, partly from other research programmes in Denmark. The model is updated regularly, 
the latest version is from 2008. The model yields an annual leaching value and includes parameters such as: 
major soil type, organic matter in soils, annual percolation from the root zone divided into 3 seasons, the 
main crop, the previous crop, the crop in the following autumn and winter, application of inorganic and 
organic  fertilizers divided into two seasons (spring/summer and autumn/winter), grazing and N-fixation. 
 
Upscaling from point measurements to catchment level 
In the Agricultural Catchment Monitoring Programme two models are employed for estimating nitrate 
leaching from the catchments. In both cases the data on agricultural practise at the field level in the 
catchments and information on the soil type form the basis for the modelling. Firstly, the NLES model is used 
for all fields in the catchments. Secondly, the deterministic soil-water-plant model, Daisy, is set up and 
calibrated for the soil water stations and the model set-up is applied for all the fields in the catchment. Thus, 
in both cases the data of the soil water stations have been used for upscaling to catchment level. 
 
Upscaling to the national level 
For the purpose of evaluating the effects of the Actions Plan estimates of the nitrate leaching at the national 
level must be established. This is a very uncertain calculation and for the Midterm Evaluation of Action Plan 
III in 2008 3 procedures were encompassed: 
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 Using the model results from the Agricultural Catchment Monitoring Programme and upscaling to the 
national level by main soil types (sand /loam). In this case it is assumed that the catchments are 
representative for these main soil types. 

 Using the agricultural registry data and employing NLES for all individual fields in Denmark 
 Using the agricultural registry data and employing standard Daisy leaching values for each field. The 

standard values are calculated for a very large number of combinations of crops, soils, and  fertilizer use. 
 
The results of these modelling procedures are shown in table 6.3 for 2003-2007. 
  
Table 6.3. Modelling nitrate leaching at the national level employing three different methods. From the Mid-
term Evaluation of Action Plan III (Waagepetersen et al., 2008) 
Year DAISY 

National agric 
data 

N-LES4 
National  

agric data 

DAISY - 
Agric. 

catchments 

Average 

 1000 t N 1000 t N 1000 t N 1000 t N 
2003 182 163 148 164 
2004 184 163 148 165 
2005 170 161 154 162 
2006 162 161 157 160 
2007  170 155 ***  

 
 
Trend detections 
The long term trend analyses of nutrient concentrations in soil water and stream water (figure 6.1 and 6.2) 
show large variations between years, as affected by the actual climate. In order to evaluate the effect of 
changes in the agriculture we perform a ‘Kendall seasonal test’ on yearly flow weighted concentrations. This 
is a non-parametric statistical test, which is robust for seasonal changes. 
 
In terms of modelling nitrate leaching for the Midterm Evaluation of Action Plan III (table 6.3) a standard 
climate was used (1990-2005) thus allowing for variations in climate. This was done by modelling nitrate 
leaching for each year of agricultural practise with the 16 years of climate. Finally, the average leaching for 
each year of agricultural practise was calculated. 
 
In the groundwater CFC age-dating indicates, that the majority of the monitored groundwater recharged 
before 1995. As a consequence a large share of the groundwater samples represent nitrate recharged 
before the implementation of the action plans from 1985 and thus the beneficial impacts of the action plans 
may yet only be recognised by careful data analysis.  
 
The figure 6.9 shows the nitrate content of the groundwater as a function of the estimated year of recharge 
of the groundwater based on CFC dating and chemical modelling. This gives an indirect picture of nitrate 
leaching to the groundwater as a function of time. Geochemical modelling is used to calculate the original 
leached nitrate in oxygen free samples, and the red line gives a mean value of the nitrate content recharging 
to groundwater as a function of time.  A tendency towards a decrease in the nitrate content of the 
groundwater of Denmark over the last 15 years is found. The fraction of the groundwater with very high 
nitrate concentrations is also decreasing, and the average nitrate contents are just below 50 mg/l in the 
youngest groundwater. The latest data points are sparse resulting in a large uncertainty of the data with a 
CFC age younger than about 1995. 
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Figure 6.9. Nitrate as a function of the estimated date of recharge of the groundwater based on CFC dating 
and chemical modelling. The CFC date is the (mean) date the groundwater in the sample lost contact to the 
atmosphere. The red line illustrates a model for the original mean nitrate content in groundwater as a 
function of the year the groundwater was formed. 
 
The trend reversal around 1980 of the nitrate concentrations in oxic groundwater coincided with the clear 
leveling out of the N surplus in agriculture after a period of strong increase. Trend analyses prove that the 
youngest (0-15 years old) oxic groundwater shows more pronounced significant downward nitrate trends 
(44%) than the oldest (25-50 years old) oxic groundwater (9%). This strongly indicates the effect of reduced 
nitrate leaching on groundwater nitrate concentrations in Denmark. 
 

 
Fig.6.10 . Time series of N surplus in agriculture and nitrate in oxic groundwater versus recharge age (CFC 
age) on an annual mean level (Hansen et al., 2011). 



 32 

 
Fig. 6.11. Percentages of statistical significant (p<0.05) downward and upward groundwater nitrate trends 
grouped by groundwater recharge age. 
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Annex 1: Overview of the APAEs and Green Growth Agreement 
An Action Plan for the Aquatic Environment was put in place in1987, preceding the Nitrates Directive 
(91/676/EEC). However, as a result of the evaluation of the APAE I, the Danish Parliament agreed upon the 
Action Plan on the Aquatic Environment II (Action Plan II) and hereby fulfilling the Nitrates Directive 
(91/676/EEC). The Action Plan II especially focused on root zone nitrogen discharges from arable land. 
Below it is an overview of the three main Action Plans and further initiatives taken to strengthen their 
implementation. 
 
Date of first 
publication/ 
revision 

Sub-components of the Action Programme Principal measures taken under the APAE 

1985 NPo Action Plan to reduce N- and P-pollution  Target: general reduction of N and P 
 Minimum 6 month slurry storage capacity 
 Max. stock density 2 LU/ha 
 Various measures to reduce runoff from silage 

clamps and manure heaps 
 Mandatory to establish a floating natural crust or 

artificial cover on slurry tanks 
 Ban on slurry spreading between harvest and 15 

October on soil destined for spring crops 

1987 
 

Action Plan on the Aquatic Environment I 
(Action Plan I) 

 Target: 49 % reduction of nitrogen leaching 
compared to the mid 1980s 

 Minimum 9 months slurry storage capacity 
 Ban on slurry spreading from harvest to 

November 1 on soil destined for spring crops 
 Mandatory to incorporate manure within 12 hours 

after application 
 Winter green fields required (percentage 

increasing from 45% to 65% through the period) 
 Mandatory  fertilizer and crop rotation plans 
 

1991 
1994 
 
1996 
 

Action Plan for Sustainable Agriculture 
(implemented to strengthen APAE I) 
10-Point Programme for Protection of the 
Groundwater and Drinking Water 
Follow-up on the Action Plan for Sustainable 
Agriculture 

 Target: 49 % reduction of nitrogen leaching 
compared to the mid 1980s 

 Ban on slurry spreading from harvest to February 
1st, except grass and winter rape 

 Compulsory  fertilizer and manure accounts 
   utilisation rates for nitrogen in manure (pig 

slurry: 60 %, cattle slurry: 55 %, deep litter: 25 %, 
other types 50 %)   

 Winter green fields required (percentage 
increasing from 45% to 65% through the period) 

 Maximum limit on the plant-available nitrogen 
applied to different crops, equal to economic 
optimum. 
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1998 
 

Action Plan on the Aquatic Environment II 
(Action Plan II) 
 
 
 
 
 
 
 
 
 
 
 

2001 
 
 
2001 
 
 
2003 
 

Midterm evaluation of Action Plan on the 
Aquatic Environment II 
 
Action Plan for reducing Ammonia 
Volatilization from Agriculture 
 
Final evaluation of Action Plan on the Aquatic 
Environment II 

 Target: 49% reduction of N-leaching compared to 
the mid 1980s 

 Mandatory catch crops (6% and 10% of the total 
area of the farm property depending on the 
amount of manure used per hectare). Catch crops 
included in  fertilizer plan. 

 Nitrogen standards norms with maximum limit on 
the plant-available nitrogen applied to different 
crops lowered to 10 % beneath economic optimal 
application rate.  

 Livestock density demands at 1,7 LU/ha for cattle 
and 1,4 LU/ha for pigs 

 Increased utilisation rates for manure through the 
period from APAE I to final rate in 2002 (pig slurry: 
60 to 75 %, cattle slurry: 55 to 70 %, deep litter: 25 
to 45 %, other types 50 to 65 %) 

 Improved animal feeding practice to improve 
utilization of feed 

 Tax on DKK 5 per kg nitrogen in  fertilizer (farms 
are exempted if they register in the manure 
register – compulsory for most farms, but not 
possible for nonfarm nitrogen  fertilizer users) 

 Reduced fertilisation norms to grassland and 
restrictions on additional N-application to bread 
wheat (2000) 

 Ban on slurry application by broadcaster 
spreader (2001) 

 Mandatory covering of all dung heaps 
 Slurry spread on bare soil must be incorporated 

within 6 hours (2001) 
 Optimisation of manure handling in animal 

housing 
 Ban on ammonia treatment of straw 
 Subsidies for: 

Forestation, conversion to organic agriculture, 
reduced nitrogen use in vulnerable areas, and 
establishment of Wetlands  

2004 
 

Action Plan on the Aquatic Environment III 

2008 
 

Midterm evaluation of the Action Plan on the 
Aquatic Environment III will consider further 
needed initiatives. 

 Target: 13 % reduction of nitrogen leaching in 
2015 compared to 2003 and 50 % reduction of 
phosphorous surplus in Danish agriculture by 
2010. 

 Mandatory catch crops increased to 10 and 14 % 
 50.000 ha 10 m. buffer zones along streams and 

lakes before 2015 
 Improvement of utilisation of nitrogen and 

phosphorous in feed. For phosphorous 
encouraged by a tax on mineral phosphorous 
added to feed. 

 Based on research result further increase in 
utilisation rates for manure 

 300 m. protection zones around ammonia 
sensitive habitats 

 Strengthen and increase organic farming 
 Establish more wetland and support 

environmentally sensitive farming. 
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2009 Green Growth Agreement  19,000 tonne reduction in nitrogen discharge 
to the aquatic environment from 2010 to 
2015   

 210 tonne reduction in discharge of 
phosphor to the aquatic environment from 
2010 to 2015. 

 Permanent 10 m spraying-free, fertilizer-free 
and cultivation-free buffer zones, wetlands, 
neutralisation of nitrogen effect when 
agricultural land is taken out of production, 
ban on ploughing grass fields at certain 
periods of the year and ban on certain forms 
of soil cultivation in the autumn, tightened 
regulation on the existing APAE-catch crops 
and targeted use of catch crops.   

 Re-structuring nitrogen regulation to take 
into account environmental concerns.  

 

2011 Final River Basin Management Plan  The target for the reduction of nitrogen 
discharge in the River Basin Management 
Plans is as minimum 19,000 tons.  

 In the RBMPs specific measures for 9,000 
tons nitrogen are described, while measures 
for the reduction of nitrogen discharge for 
10,000 tons is being handled in the Danish 
Nitrogen Commission.  

 

 
 
Action Plan on the Aquatic Environmental I & II 
By agreement on the Action Plan on the Aquatic Environmental I in 1987 (Action Plan I) the Danish 
Parliament for the first time agreed upon the specific goals for reduction of nutrient discharge to the 
environment from the three largest nutrient sources in Denmark: Agriculture, urban sewage treatment plans 
and industries. The goal was to reduce the total discharge of nitrogen with 50% and phosphorous with 80%. 
This was to be achieved through a differentiated effort, where agriculture e.g. had to reduce the nitrogen 
discharge 49% where as sewage treatment plants and industries had to reduce the nitrogen discharge 60%. 
 
The yearly nitrogen discharge from the root zone of the arable land and the direct discharges from stable 
and storage facilities had, according to the action plan, to be reduced from around 260,000 to 133,000 
tonnes N per year, corresponding to a reduction of 49%. The reduction target of 127,000 tonnes N consisted 
of 100,000 tonnes discharged from the root zone and 27,000 tonnes directly discharged from stable and 
storage facilities. At the same time direct phosphorous discharge from stable and storage facilities should be 
reduced from around 4,400 tonnes to 400 tonnes per year. Because of the large uncertainty about the scale 
of phosphorous discharges from the arable land, this was not included in the Action Plan I. 
 
The nitrogen discharge from municipality sewage treatment plants had to be reduced from 18,000 to 6,600 
tonnes N per year, while phosphorous discharge had to be reduced from 4,470 to 1,220 tonnes per year. 
The point source discharges from industries had to be reduced from 5,000 to 2,000 tonnes N per year and 
from 1,250 to 200 tonnes phosphorous per year. 
 
In 1987 when Action Plan I was agreed upon the total yearly discharges should be reduced from around 
283,000 tonnes nitrogen and 10,120 tonnes phosphorous corresponding to a 50% reduction of discharges of 
nitrogen and 80% reduction of discharges of phosphorous. The deadline for these reductions was 3 years. 
However, it quickly became clear that it is was not possible to obtain the goals within this time frame, and the 
deadline was postponed until 1 January 1993.     
 
Concerning agriculture the point of departure for the Action Plan I was a total reduction of the nitrogen 
discharge of 260,000 tonnes. However, a recent scientific evaluation showed that the discharge from 
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agriculture in mid 1980'ties were considerable larger than firstly estimated and in the magnitude of 311,000 
tonnes N per year. 
 
Therefore, the benchmark for the evaluation of the agricultural nitrogen discharge, as part of the final 
evaluation of the Action Plan II in December 2003, was 311,000 tonnes N per year. The evaluation showed 
that measures already implemented in addition to the measures agreed upon and financed by Action Plan II 
would result in a reduction of the total nitrogen discharges from agriculture (root zone and stable and storage 
facilities) of around 149,000 tonnes N per year. This corresponds to a reduction of around 48% of 311,000 
tonnes N. Considering the calculation uncertainty the nitrogen discharge reduction goal of 49% is obtained.  
 
The measures and results of these two action plans are described in the Danish reports on the 1st period 
(1991-95) submitted to the EU Commission in 1996. The supplementary measures implemented as a result 
of Action Plan II (1998) is described in the Danish report on the 2nd period (1996-1999) submitted to the EU 
Commission in 2001. The final result of APAE II is described in the Danish report on the 3rd period (2000-
2003) submitted to the EU Commission in 2001 
 
Agreement on Action Plan III in 2004 
2 April 2004 the Danish Parliament agreed upon the Action Plan for the Aquatic Environment III (Action Plan 
III). Action Plan III will continue the development started by the two first action plans for the aquatic 
environment. The aquatic environment must be further improved through reductions in discharges of 
nitrogen and phosphorous; nature conservation must continue to be improved; and nuisances experienced 
by neighbours to agriculture must be limited. Therefore, this Agreement encompasses broad efforts to 
reduce agricultural impacts on the aquatic environment, nature, and neighbours.  
 
Agriculture's excess phosphorous must be halved compared to the 32,700 tonnes P in 2001/2002. A 
reduction of the excess phosphorous of 25% by 2009 will be achieved through a tax of DKK 4 per kg of 
mineral phosphorous in feed and through general improvement of the phosphorous balance by 3,000 tonnes 
on the basis of new knowledge acquired through research programme. In the period from 2009 to 2015 there 
will be a further 25% reduction. 
Close to 30,000 hectares of 10-metre crop-free buffer zones along rivers and lakes before 2009 and a further 
20,000 hectares before 2015 will be established. The buffer zones will be established by voluntary transfers 
of set-aside land along lakes and rivers. In order to support the establishment of crop-free buffer zones 
through siting set-aside land, an additional subsidy under the agri-environmental measures for crop-free 
buffer zones established along rivers and lakes will be introduced. The buffer zones will retain phosphorous 
from other areas and they will protect banks along rivers and lakes, and in this way the discharge of 
phosphorous will be reduced.  
In accordance with the element mentioned above, a further financing will be allocated in the period 2004-
2009 including the expected EU co-financing to special initiatives under the Agri-environmental measures 
targeted towards phosphorous and nitrogen. Besides being spent on establishing crop-free buffer zones, the 
funds are expected to be spent on establishing wetlands under the agri-environmental measures and 
general set-aside of agricultural land. In order to achieve a higher degree of integration of protection of the 
aquatic environment and nature, and because several wetland projects have not been able to meet the 
relatively high nitrogen requirements in projects under the Action Plan for the Aquatic Environment II, the 
requirement for removal of nitrogen is reduced to 100 kg N per hectare for future wetlands under the agri-
environmental measures. 
 
Nitrogen leaching from agriculture is to be reduced by a minimum of 13% by 2015 compared to 2003. The 
structural development, including setting aside land, improved feed utilisation, and the implementation of the 
new EU agricultural reform are expected to lead to a reduction in nitrogen leaching from agriculture of 
approx. 11,200 tonnes N before 2015. In addition, afforestation in the range of 20,000-25,000 hectares will 
contribute to reducing nitrogen leaching by approx. 900 tonnes N. 
 
Regulations regarding catch crops will be tightened. From 2005-2009, catch crop requirements will be 
introduced corresponding to 6% of the catch crop basis for farms using livestock manure, corresponding to 
less than 0.8 LU/ha, and 10% for farms using livestock manure, corresponding to more than 0.8 LU/ha. From 
2009-2015, the catch crop requirements will be tightened to 10 and 14% respectively. In the future, maize 
will be included as a catch crop. Cruciferous catch crops sown before 20 August are equal to grass crops 
and other catch crops with a large potential for nitrogen accumulation. 
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Determination of requirements for the establishment of winter green fields. Winter green fields may, if they 
constitute 100% of the cultivated area alone or together with catch crops, replace the requirement for catch 
crops.  
 
A general tightening of requirements for utilisation rate of nitrogen in livestock manure with 4.5-5 percentage 
points concurrently with research creating a basis for this. This will be assessed in the evaluations in 2008 
and 2011. This initiative is expected to contribute to reducing nitrogen leaching by approx. 2,900 tonnes N.  
 
Establishment of a further approx. 4,000 hectares of wetlands in 2004 and 2005.  
In the 2008 evaluation, the effect of the afforestation initiatives will be assessed in relation to the reduction in 
nitrogen discharges to surface water and groundwater.  
The requirements for utilisation rate of nitrogen in mink manure will be tightened so that they reach the same 
level as the current utilisation requirements for cattle manure. 
Initiatives already adopted that are targeted towards a reduction of wastewater discharges from sparsely 
built-up areas in the open country will contribute to reducing nitrogen discharges.  
 
A technical adjustment of the system to determine crop nitrogen standards will be made so that, as a main 
rule, the norms will continue to be laid down without regard to protein content. However, the norm reduction 
will be subject to a maximum of 10% below the management economical optimum, as laid down in the 
Action Plan for the Aquatic Environment II, but the total nitrogen quota will not be allowed to exceed the 
2003/2004 quota after adjustments for the effect of crop displacement.  
 
With a view to protecting ammonia-sensitive habitats designation of 300-metre buffer zones around all raised 
bogs, all lobelia lakes, all – to start with - heaths larger than 10 hectares, and all endangered and low-
nutrient dry grassland larger than 2.5 hectares, as well as all endangered heaths, dry grassland, and other 
particularly vulnerable types of natural habitat in the Natura 2000 sites. The total area where buffer zones 
are designated constitutes just over 7%, corresponding to just over 180,000 hectares. Within the buffer 
zones and within the area itself, no extension of livestock farms can take place if such an extension would 
lead to increased ammonia discharges in natural areas vulnerable to ammonia. Application of new 
technology may be used in such an assessment. Final designation of these areas will take place through the 
natural planning by local municipalities up to 2009.  
 
The research programme under the Action Plan for the Aquatic Environment III includes reduction of nutrient 
losses and odour emissions. Limitation of nutrient discharges in a regional context is included in the 
programme as a separate element. Knowledge about the development and spreading of odours and 
measures to limit odours from livestock production will be important elements in limiting nuisances 
experienced by neighbours. Research into odours is closely related to the development of technologies and 
knowledge about reduction of ammonia volatilisation. Limiting ammonia volatilisation, e.g. the potential for 
adding acid to manure, will also be included in the manure research programme, as well as experiment 
projects regarding manure separation and biodegasification, etc. 
 
In addition, a new research programme will be carried out with regard to organic agricultural production - the 
so-called FØJO III. 
 
The Manure Action Plan builds on the recommendations made in the report from the "Nabogeneudvalget" 
(committee on nuisances experienced by neighbours) of 29 January 2004. It should be noted that the first 
phase of the Manure Action Plan has already been implemented since the tightened distance requirements 
entered into force on Saturday 20 March 2004. Local authorities have been instructed to be extremely aware 
of avoiding future odour nuisances in their case administration. 
 
Summary of mid-term evaluation 2008 of APAE III 
The Action Plan for the Aquatic Environment III (APAE III) dated 2 April 2004 is a follow-up on 
earlier action plans: the Action Plan for the Aquatic Environment I from 1987, the Action plan for 
Sustainable Agriculture from 1991, and the Action Plan for the Aquatic Environment II from 
1998. The APAE III agreement covers the period 2004-2015. 
 
APAE III has a number of targets for nitrogen and phosphorus emissions from agriculture. The 
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targets – to be achieved by 2015 – are: 
• A 13% reduction in nitrogen leaching compared to the 2003 level 
• A halving of the phosphorus surplus compared to the 2001/02 level 
• The establishment of an additional 50,000 ha buffer strips to reduce the phosphorus runoff 
to watercourses and lakes. 
 
Main report I: Mid-term evaluation 2008 of the initiated measures in APAE III 
The VMPIII agreement stipulates that the Faculty of Agricultural Sciences (DJF) and the National 
Environmental Research Institute (NERI) have to carry out mid-term evaluations of the initiated 
measures at the end of 2008 and 2011. This report is the first mid-term evaluation of APAE III. 
The evaluation is based partly on an analysis of development in agriculture over the period 2004- 
2007, and partly on a prognosis for the future agricultural development prepared by the Danish 
Research Institute of Food Economics and the Faculty of Agricultural Sciences. It has generally 
become more difficult to predict the development due to oscillations in prices, etc. There is therefore a large 
degree of uncertainty attached to the prognosis. Initiatives expected as part of the 
Water Framework Directive and the Habitat Directive are not included in the prognosis. 
 
13% reduction in nitrogen leaching 
The assessment of the effect of APAE III uses model simulation of nitrogen leaching at national 
level for the period from 2003 to 2007 based on average climate conditions for the period 1990- 
2005. Three different model calculations have been performed that are based on registered data 
for land use (GLR register) and  fertilizer use ( fertilizer accounts from the AgriFish Agency), and 
on statistical data from Statistics Denmark. According to the simulations of N leaching, there has 
been no statistically significant reduction in nitrogen leaching in the period 2003-2007. 
 
An evaluation of the effect of the individual measures in APAE III shows: 
• Wetland areas: The target of 6,900 ha is likely to be achieved, with approx. 5,300 ha having 
been established and a further 3,400 ha approved by the end of 2007. 
• Forestation: The target reduction in nitrogen leaching of approx. 900 t N in 2015 is not likely 
to be achieved due to the design of the  fertilizer regulatory system, although the target of an 
additional 22,800 ha forest is likely to be achieved. 
• Agri-environmental schemes: The target nitrogen reduction of 400 t N is not likely to be 
achieved due to the poor support for the scheme. 
• Catch crops: The area with catch crop cover has become smaller than expected, as – according 
to APAE III – dispensation from growing catch crops can be given if there is 100% green 
crop over winter. 
• Conversion of agricultural land to roads, housing, etc: The design of the  fertilizer regulatory 
system means that land conversion will not have the expected effect on nitrogen leaching. 
• Livestock husbandry and animal manure: A small reduction in livestock production and improved 
feed use efficiency has resulted in a reduction in nitrogen excretion from livestock, but regulations to restrict 
the emission of ammonia have led to a concomitant increase in the 
amount of N applied in animal manure of approx. 5,000 t. 
 
The prognosis for the development of the agricultural industry is, as previously mentioned, very 
uncertain. If you nevertheless accept the prognosis, the measures initiated are estimated to lead 
to a reduction in nitrogen leaching of approx. 5,000 t against an expectation of 18,000 t. Of these, 
the measures involving wetland areas and a tightening in the regulations on the use of mink manure are 
expected to meet the requirements, while other measures are estimated to give a smaller effect than 
expected. 
 
The APAE III agreement stipulates that the mid-term evaluation should assess whether there is a 
basis for a tightening in the regulations on the use of animal manure. The evaluation shows that 
the regulations could be tightened for a number of  fertilizer types, corresponding to a reduction in 
nitrogen leaching of up to 1,600 t N. A tightening in the regulations for the other types of  fertilizer 
will only be in the shape of a reduction in norms. It should be remembered that APAE III already 
includes an effect of the measure of 2,900 t N. 
 
Development in ecological status 
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The level of nitrogen leaching from the root zone of agricultural crops has been declining since the 
beginning of the 1990s, but measurements over the last few years show that the reduction has 
been halted. The development in the ecological status of the aquatic environment reflects the lack of 
reduction in nitrogen surplus in recent years. 
 
50% reduction in phosphorus surplus 
The phosphorus surplus has been reduced by approx. 6,500 t P in the period 2001/02 to 
2007/08, corresponding to a reduction of approx. 23%. The interim target of a 25% reduction of 
phosphorus surplus by 2009 is therefore deemed to have been achieved. If the target of a 50% 
reduction by 2015 is to be achieved, the consumption of phosphate in feed will have to be reduced 
by approx. 1,000 t P per year from 2008 in order to reach the final target of 6,000 t. It is, however, 
extremely difficult to predict the development in livestock production, which is heavily dependent 
on the development in prices. The consumption of phosphorus in mineral  fertilizer will also be affected by 
prices, why the prognosis for 2015 has a large uncertainty factor attached to it. 
 
Establishment of 50,000 ha new buffer strips 
For the period 2005-08 an additional 700 ha of buffer strips under the agri-environmental 
scheme have been registered. An analysis carried out by Carl Bro shows that the area with a 10-m 
wide uncultivated buffer strip fell by 4,000 ha to 100,000 ha from 2004 to 2006. With a permanent 
abolition of the set aside scheme, this area is expected to further reduce in size. It is therefore 
expected that the target of an additional 50,000 ha uncultivated buffer strips is unlikely to come anyway near 
its target. 
 
Impacts of climate change 
Even though previous action plans on the aquatic environment have not taken future changes in climate into 
account they have resulted in a decrease in CO2 emissions by 23 per cent from 1990 to 2007.  
 
Assessment of the effect of the action plans in this evaluation is based on average climate data for 1990-
2005. The climate is, however, undergoing a change towards warmer and wetter conditions. A continued 
development in this direction increases the risk of leaching of nitrogen and phosphorus to the aquatic 
environment. Climate changes are expected to increase the need for additional and more vigorous efforts to 
reduce nitrogen and phosphorus losses from agriculture to the aquatic environment, if the protection level is 
to be maintained. 
 


