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Background and objectives Results and conclusions

Figure 1: Effect of NEC-Commitment, and air quality scenarios (NECC, TA Luft)

* Emission reduction targets according to the NEC directive (directive e > |
on NH; emissions in 2030 versus 2005 and versus Thunen Baseline

(EU) 2016/2284) tor NH; (relative to 2005): 5% and 29% in 2020 and
2030, respectively (£ 594 kt NH; in 2020 and £ 444 kt NH, in 2030) "1 Baseline
and limitation of air pollution according to Technical Instructions on
Air Quality Control (TA Luft) tor industrial facilities (for agriculture:
facilities above certain thresholds for animal places) under control of
the German Federal Immission Control Act (BImSchG) and the 4

NECC1

NECC2

Federal Immission Control Ordinance (4. BImSchV). ) EE ;
* 95% of the NH; emissions in Germany originate from agriculture NECCa L
- Outstanding importance of mitigation measures in agriculture. &
NECC4+TA Luft 50 |
e Mitigation measures for NH, emission available along the whole i i
process chain of agricultural production. TALURSO i |

e Mitigation measures for NH, emission potentially have side effects on
other pollutants.

change of ammonia emissions, in kt NH3

M reduction versus Thiinen baseline reduction versus 2005

Objective of the Study Figure 2: Effect of scenarios on other air pollutants
: . : : : : and N input into the soil in 2030 versus 2005
* Assess the impact of mitigation measures and scenarios (combination
of measures) on NH; emissions and other gaseous N emissions in Thiinen Baseline

Germany in context of the requirements of new NEC directive, and
the German Federal Immission Control Act.

Methods vECC2

NECC1

NECC3

olleus2§

e Calculations based on the methodology of National Emission Inven-
tory for agriculture (Haenel et al. 2018). W

e Single measures and various scenarios (combination of measures)
with different main emphasis (projection of current policies, NEC

NECC4+TA Luft 50

commitment and facility related immission control) were calculated. TALuft 50
* Measures apply to each step of the agricultural process chain (feeding -35% -25% 15% . o 5% 15%
— housing — manure storage — manure and mineral fertilizer appli- O BT mPMas mPMio ENOL mNMVOC  Nemimetma e

cation).
* Most promising single measures are settled at manure appli-

cation: highest reduction potential with slurry injection into
grassland or slurry acidification with -14.4% and -8.3% in 2025
and 2030, respectively.

Table 1: Overview of mitigation measure combinations (MM) in NEC-Commitment- and air
quality Scenarios (NECC, TA Luft)

MM-No.1 NECC1 NECC2 NECC3 NECC4 NECC4+ TA Luft50

b _ XX X X X e Other sinel f H. reducti for

b : x v - ) ther single measures for NH, reduction range for:

N Tt T T < T oTTTTTTTTT TmTTTT - manure application from -2.3% to -8%

3¢ o XX X X - manure storage from -0.8% to -2.1%

3d X - - X X - air scrubbers from -0.8% to -2.1%

4 ST S A S ) S - others (like N-reduced feeding, in-house acidification,

%kl -------- —————————— f-(-----i --------- ——————- replacement of urea fertilizers) from -0.5 to -8.5%

71% ———————— :——————: —————j—————% ————————— X ------- - No single measure suffices to fulfill the requirements of the

X X NEC directive.

5 D X * Projection of current clean air and climate protection policies

6g R X reduces NH, emissions by 8.3% in 2030 (in relation to 2005).

MD1b X X X X X o , . .

MDon itttk v N T e Additional measures in NECC1 to NECC4 suffice to achieve
the reduction targets of the NEC directive, but differ con-

Measures (MM):

siderably in their side-effects on other pollutants.

1b: incorporation of farm manure < 1h after application on arable land w/o vegetation; 2b: incorporation
of liquid manure with injection (open slot) techniques or acidification on arable land w vegetation; 3b:
like 2b) on permanent grassland; 3c: acidification of 50 % of pig and cattle slurry; 3d: acidification of 50 %
of biogas digestates; 4a: covering open slurry tanks with plastic film; 4b: in addition to 4a) storage of 50 %
cattle and pig slurry stored underneath slatted floors in outdoor slurry tanks w plastic film covers; 4c:
covering of cattle and pig farmyard manure; 4h: covering of open slurry tanks with plastic films in farms
as defined by 4. BImSchV (lower boundary); Xg: additional measures with at least 40% NH; emission
reduction in pig barns (4. BImSchV, lower boundary); 5g: air scrabbers in pig and poultry barns (4.
BImSchV, lower boundary) 6g: 20% NH, emission reduction by NI’ reduced feeding for pigs and poultry
under control of 4. BImSchV (lower boundary); MD1b: replacing urea and UAN with CAN; MD2a:
reduction of N soil surface budget surplus by 20 kg N ha! UAA by reduced mineral fertiliser application
(4h to 6g are assumed to be applied in 50% of animal places under control of the Federal Immission Control
Act)
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