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Dear Mr. Marco Keiner

As notified to the UNECE in December 2013 Denmark would like to make use of
the adjustment procedure as described in Decision 2012/3 in accordance with the
guidance in the annex of Decision 2012/12 regarding the 2010 ammonia ceiling in
the current Gothenburg Protocol, based on Decision 2012/4.

According to the emission inventory for 2010 reported by Denmark in February
2014, the Danish emissions of NH3 in 2010 was 78,68 Gg as listed below. The
obligation of Denmark according to the 1999 Gothenburg Protocol is 69 Gg from

2010.
Main Pollutants
(from 19080)
NOx S0x
(as NO,) BT (as SO:) NH;
Year Gg NO. Gg Gg SO, Gg
National total for 210.2 142.1 8.0 8.6
1999 | the entire territory 924 42,17 59,03 95,67
National total for
2010 | the entire territory 132,32 88,63 14,93 il
National total for
2012 | the entire territory iRl 177 PREEN 12,51 S

Denmark regrets this exceedance, since Denmark for many years has had a special
focus to reduce its ammonia emissions. Many initiatives and national legislation
has been implemented regarding Danish agriculture achieving a 20 % reduction in
the period 1999 to 2010 which is among the highest reductions among parties to
the Gothenburg Protocol.

However, continued improvements in the emission inventories have caused
Denmark to be in non-compliance.

As the non-compliance situation is due to improved knowledge and not related to a
missing effort Denmark intend to use the possibility to adjust the emission
inventory.
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Ammonia emissions from Denmark

The adjustment of the ammonia emission inventory consists of two elements. One
related to the updated emission factors (EFs) for synthetic fertilizer and one
related to NH,; emissions from growing crops.

The total ammonia emissions will after the adjustments be reduced to 67,500
tonnes in 2012 and 69,340 tonnes in 2010, which brings Denmark in compliance
in 2012.

2010 emission without adjustment 78,68 Gg
Adjustment in emission in 4 D 1 a, synthethic N-fertilizers -3,67 Gg
Adjustment in emission in 4 G, agriculture other -5,64 Gg
2010 emissions with adjustment 69,37 Gg
2012 emission without adjustment 76,20 Gg
Adjustment in emission in 4 D 1 a, synthethic N-fertilizers -3,30 Gg
Adjustment in emission in 4 G, agriculture other -5,40 Gg
2012 emissions with adjustment 67,50 Gg

Natigna] projections
In 2012 Denmark published a national projection that was used as the basis for

the final negotiations of the revised Gothenburg Protocol. This projection showed
that Denmark would be in compliance with the national emissions 2010-ceiling
for ammonia in 2015 without applying any adjustments. In 2013 a new national
projection has been published where the new emission factor for N-fertilizer has
been used and where some key assumptions for investments and number of
animal units the agriculture sector have changed significantly.

The new projection therefore shows that Denmark will not be in compliance with
the 2010-ceiling without adjustment until 2023. Because of the significant
changes in the key assumption the new projection is now being reviewed again
including a sensitivity analysis.

Description of the two adjustments

Please find the detailed information about the separate adjustment in annex I
enclosed to this letter. The annex has been produced by Aarhus University /Danish
Centre for Environment and Energy who is responsible for reporting emissions to
LRTAP on behalf of the Danish Ministry of the Environment.

Regarding ammonia emissions from growing crops this source was not part of the
basis when the emissions ceilings were set in 1999 (Decision 2012/3 para 6 (a)).

The EMEP/EEA Guidebook acknowledge that there might be emission from this
source but has not set any default emission factor since the uncertainties are too
large. The source is mentioned for the first time in the Guidebook in 2002.Text
from EMEP/Corinair Guidebook 2002;



“3 GENERAL

3.1 Description

3.1.1 Ammonia

The best information on NH3 emissions from cultures with fertilizers concerns
the direct emissions following fertilizer-N application. The evidence for direct
emissions from, and uptake by, plant foliage is also good (Schjerring and
Mattsson, 2001), though estimates of net emissions are much more uncertain.
Although estimates of the component emissions from crop foliage have been
made (Denmead et al., 1983; Nemitz et al., 2000), it is often difficult to separate
the direct fertilizer and plant emissions in practice, since both are a function of
fertilizer-N supply, and in many experiments total emissions were measured.
General reviews and estimates of NH3 from these sources have been provided by
Asman (1992), ECETOC (1994), Sutton et al. (1995b) and Schjerring and
Mattsson (2001).”

The text was revised in 2013 but still without any emission factor being defined.
Text from the EMEP/EEA Guidebook 2014:

”2.2 Emissions

2.2.1 Ammonia

Crop emissions appear to be rather small on an area basis; for example
Schjerring and Mattsson, (2001) found emissions of 1-2 kg ha-1 N early in the
season. This means that it is difficult to obtain accurate estimates of crop
emissions and the data are currently considered too uncertain to establish
separate default EFs for this source. In the Tier 1 and 2 methodologies described
here, the EFs used include direct emission from the fertiliser and the emission
Jrom foliage that occurs immediately following application. The only exception is
the emission from cultivated legumes; here, a separate, tentative default EF is
provided. A further emission may occur from cereal crops during grain-filling or
if the crop becomes diseased (Schjerring and Mattsson, 2001). However, there
are currently insufficient data to justify establishing a default EF. If users have
sufficient information to estimate emissions from crops, this would be considered
a Tier 3 approach. In which case, users would also need to amend the EFs for
fertilisers, otherwise there will be an element of double-counting.”

It is our understanding that ammonia emissions from growing crops only is
reported by relative few countries due to the missing emission factor.

Regarding N-fertilizer the annex I explain the significant change of the emission
factor that has resulted from the latest update of the guidebook. This change has
clearly occurred after the reduction commitment was set in 1999 and increases the
total national ammonia emission by almost 5 %. Denmark thus believes this to be
significant change in an emission factor in accordance with Decision 2012/3 para
6(b) both due the sheer size of the change and due to the fact that it causes
Denmark to be in non-compliance.

Following the guidance set out in Decision 2012/12 Denmark hope that we have
documented two adjustments to be applied to the national ammonia emissions in
accordance with Decision 2012/3.



Denmark would also like to stress the fact that using the adjustment procedure not
in any way means that the continued effort to reduce ammonia emissions in
Denmark will have lower priority.

If any question in relation to this letter arises please contact Stine Sandermann
Justesen for further information.

Yours sincerely J
Carsten Mgberg Larsen Z\



ANNEX]

Reporting of adjustments for Denmark

Denmark has notified the UNECE Secretariat of the intention to apply an adjustment for ammonia (NHs).
The overall adjustment is related to two separate adjustments. One is related to the updated emission
factors {EFs) for synthetic fertilizer in the 2013 edition of the EMEP/EEA Guidebook. The other is related to
NH; emissions from growing crops.

In the reporting on February 15 2014, Denmark exceeded the emission ceiling for NH;z in 2010. Denmark
reported an emission of 78.68 kt, while the ceiling is 69 kt. In 2012, the emission has been reduced to 76.20
kt.

The latest official projection {Nielsen et al., 2013) shows that the emission ceiling of 69 kt will not be
achieved until 2023. For more information regarding the emission projection, please refer to Nielsen et al.
{2013).

The proposed adjustments for Denmark will bring Denmark in compliance reducing the emissions in 2012
to 67.50 kt.

NH3 emissions from synthetic fertilizer

The 2013 EMEP/EEA Guidebook contained updated EFs for NH; from the use of synthetic fertilizer. These
EFs are unlike the EFs in the previous version of the EMEP/EEA Guidebook not temperature dependent.
This means that the current EFs are significantly different compared to the previous EFs. The current and
previous EFs and the associated emissions are shown in Table 1 below.

Table 1: Activity data, EFs and emission for synthetic fertiliser

2010
Fertiliser type Amount of N EF old EF new Emi old Emi new
mio. kg N kg NHzperkg N kg NHiperkg N  Tonnes NH;-N  Tonnes NH3-N
Ammonium nitrate 8.4 0.86 3.7 72.1 310.0
Anhydrous ammonia 5.8 1.99 1.1 114.4 63.3
Ammonium phosphates 5.9 143 11.3 85.0 671.4
Ammonium sulphate 6.1 143 1.3 86.7 78.8
Calcium ammonium nitrate 94.1 0.86 2.2 809.3 2070.2
Ammonium solutions 18.9 6.3 3.7 1190.8 699.4
Urea 0.5 12.77 24.3 66.3 126.1
Other NK and NPK 50.3 0.86 3.7 432.6 1861.1
Total, mio. kg N 190.0
Total, Gg NH; 3.47 7.14
2012

Fertiliser type Amount of N EF old EF new Emi old Emi new



mio. kg N kg NH;perkgN  kgNH;perkg N Tonnes NHy-N  Tonnes NH3-N

Ammonium nitrate 8.1 0.86 3.7 69.5 299.0
Anhydrous ammonia 7.8 1.99 1.1 155.1 85.7
Ammonium phosphates 5.7 1.43 11.3 81.9 647.2
Ammonium sulphate 5.9 1.43 13 83.8 76.1
Calcium ammonium nitrate 90.8 0.86 2.2 780.7 1997.1
Ammonium solutions 22.8 6.3 3.7 14395 8454
Urea 0.8 12.77 24.3 103.6 197.1
Other NK and NPK 45.1 0.86 3.7 388.1 1669.7
Total, mio. kg N 187.0

Total, Gg NH; 3.77 7.06

As stated both the previous and current EFs refer to EMEP/EEA Guidebook and the change in emission is

caused by this new agreed methodology. The new EFs were not known at the time of setting the reduction
commitments and hence the EFs in the 2009 edition of the EMEP/EEA Guidebook were used to establish
the reduction commitment.

NH:z emissions from growing crops

NH; emissions from growing crops are acknowledged in the EMEP/EEA Guidebook, but no default EF is
provided. Denmark uses a country specific EF to estimate emissions from growing crops as documented in
the Informative Inventory Report submitted together with this report.

The NH; emission from growing crops is estimated to be 5.64 kt in 2010 and 5.40 kt in 2012.

This source was not included in the consideration when establishing the emission ceiling neither is it
included in the GAINS model.
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