Chapter 1.8 - General Assessment of Comple

Introduction

The German inventory is generally complete regarding the main pollutants, TSP, particule
emissions of these pollutants are considered to be representative and reR ect the current
there are some cases where no appropriate method or data is available. It s assumed tha
noticeable eB ect on the national totals and are in the range of its uncertainties.

In terms of heavy metals and POPs, the situation is di erent due to the low data availabi
is apeciB c overview on the completeness of the German POP inventory available

Germany does not report any emission data for years prior 1990. Due to the split into the
the Federal Republic of Germany before 1990, there are no consistent data sets covering
Germany has no plans to work on emission inventories for the years 1980 to 1989 in the f
summarizing information on the time span 1970 to 1989 is presented below, also compari
emission inventory.

Completeness in detail

The completeness of the German inventory as a whole has also been assessed by multipl«
and the NECD. These reviews all conBrm the good coverage of the German inventory. Wh
Germany is working continuously to update and complete its data.

The following sections reR ect on a few approaches, by source category, for improving the

Fuel combustion


https://iir.umweltbundesamt.de/2024/general/trends/state-of-pop-inventory
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In principle, all combustion-related activities (1.A) are recorded in full within the Nation:
Federal Republic of Germany. Nonetheless, where it is evident that complete coverage is
sectors (i.e. non-commercial use of wood, waste fuels), the NEB is supplemented with fur
Moreover, there are frequent changes within the NEB, in particular concerning renewable
source categories require considerable research work. Insofar, it's not always possible t
However, based on current information, combustion related activity data can be considere

This also applies for the main pollutants, particulate matter and CO. There may be cases
activity data and emission factors would be more appropriate to represent any specil c te
share of a speciB c technology is very small, the inBuence of a missing sub-division on th
too.

In some source categories, separation of combustion-related and non-combustion-related
further veriR cation. In general, for such categories, avoidance of double counting is an il

In terms of heavy metals and POPs, emissions are not yet complete in some sectors due -
factors. Since they may not properly rel ect the situation in Germany and in order to avoi
German inventory as a whole, it is not always advisable to use default emission factors.
rel ect the inBuence of technological developments onto the trends of certain emissions.
speciB c emission factors (which are highly uncertain) are available for all combustion ple

Industrial processes

In the area of industrial processes, for the application of higher tier approaches some us
association statistics and of manufacturers’ information. In the interest of the inventory’:
data sets get speciBc QA/QC procedures. The inventory is considered complete for the m



Agriculture

In the area of agriculture, while survey data from a past research project on management
available, an eRBort is being made to carry out periodic, representative data surveys, in t|
continuing completeness and consistency.

Explanation on the use of notation keys

The use of notation keys in the German inventory is carefully checked each year. All note
guidance documents.

The following tables from the CLRTAP Stage 1 Reviews 2022 and 2023 give a good indica
notation keys are used in Germany’'s air polltutant reporting.

Though NEs are great in number, the actual emission behind each of the notation keys is
some cases, it is actually used instead of NA to make absolutely sure to be on the conse

Germany is working continuously to decrease the number of notation keys used and has a
regard. The comparison shows that the number of NE notations used in the inventory coul
reported pollutants. However, this is mainly due to two facts:

e FoONFR 1.A.2alb NE notations have been replaced by IE.
and

e The entNfeR 2.J - Productios oépo@tesl as not occuring in Germany now and all NE ha
NO notations.



Component||% Value 2% 0 (% NO |% NE||[% NA % IE % C |% NR [% All
NOx 480 o070 |20 380 (5.0 (0.0 [[0.0 ([100.0
INMVOC [|55.0  [[oo (70 |l40 [280 |60 [j0.0 o0 [[100.0
SOx 1360 |ool[70 20 |[51.0 [3.0 jo.0 o0 |[100.0
NH3 1430 Joo|70 3.0 |[43.0 [5.0 [p.0 o0 [[100.0
PM25  ||5s1.0 o070 3.0 |[30.0 [9.0 [0.0 00 |[100.0
PMI0 ||5s10 o070 20 |[31.0 [9.0 [o.0 00 |[100.0
TSP 1530 Jool70 20 |[30.0 [0.0 [p.0 00 1000
BC 1230 o070 190 |[460 [6.0 [0.0 00 1000
co 340 Joo|70 20 |[520 [6.0 [0.0 00 1000

270 Joo|70 |40 |[57.0 [5.0 [o.0 o0 |[100.0
cd [220 o070 |40 [[570 |50 Jo.0 o0 [[100.0
Hg 1300 o070 40 |[550 [40 [0 00 [[100.0
As 1230 00|70 |60 610 |l40 |00 Jo0 [[100.0
Cr |20 00|70 |60 610 |l40 0.0 o0 [[100.0
Cu 1230 00|70 |60 610 |l40 |00 o0 [[100.0
Ni |20 00|70 |60 610 |[40 |00 00 [[100.0
Se 1170 oo |[70 130 (590 |[40 |o.0 [0o.0 [[100.0
Zn 120 Joo|70 |60 |[61.0 [40 [0.0 00 1000
DIOX  [[260 [0 [70 |20 610 [3.0 [[0.0 o0 [[100.0
PAH 240 Jool[ro 30 |[620 [3.0 0.0 0.0 |[100.0
HCB  ||116 (0070 ([90 ([69.0 [3.0 [[0.0 0.0 [[100.0
PCB 1150 Jool70 90 |[660 [3.0 [0.0 00 1000

Overview from CLRTAP Stagel Review 2022


https://iir.umweltbundesamt.de/2024/_detail/general/assessment_completeness/clrtap-stage1_notationkeys_2020.png?id=general%3Aassessment_completeness%3Astart

Historic and actual inventory emissions of air pollutants in Germany
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data sources
Overview from CLRTAP Stagel Review 2023
As for categories, NE notations atedusediahaAndy eémsd\sasteplease rebeerction 1c of the

review reportfd@2details). (The correspondig report for 2023 is not yet publically avilable
justiB ed in the corresponding source category sections of this report as well as in the tal

NFR categories reported as 'not estimated’ ('NE"’)

explanation / reasoning

NFR | pollutan|ts
categolryeB ecte

1.A.1.bHCB, PC/B® EFs provided in EMEP GB 2016, GB 2019 to be checked

HCB (as|of

1.A.1. egSEFs provided in EMEP GB 2016, GB 2019 to be checked

2012), P
BC, Pb, [Cd,
As, Cr, u

1.A.2.aNi, Se, Zno country-speciB c tier2 EF at hand; EMEP GB 2019 provided as 'not estimated’ ('NE")
B[b]F, B[k]F,
111,2,3-¢,d]P

Pb, Cd, Hg,
As, Cr, u,
Ni, Se, Zn,

1.A.2.¢PCDD/F,only emissions from process-combustion systems of the sugar industry are reported; no country-speciB c tier2 EF at hanldd; EMEP GE
B[a]P, B[b]F,
B[k]F,
1[1,2,3-¢,d]P

\%“AZ HCB, PC|B® country-speciB ¢c EF at hand; no deNME&EHRIEEAVGEB2 @083, Chapter 1.A.4 Non road mobile machinery 2023
il(Ai?s. PCDD/F |no country-speciB ¢ EF at hand; no deM&ERIEEAvGEB @083, Chapter 1.A.3.a Aviation 2023

ili'(?)'s' PCDD/F |no country-speciB ¢c EF at hand; no deME&RIEEAVGEB @083, Chapter 1.A.3.a Aviation 2023

1.A.3.

iv HéB no country-speci® ¢ EF at hand; no deNME&R{EpEAVGE 083, Chapter 1.A.3.b.i-iv Road transport 2023

1.A.3.bBY{k]F no country-speciB c EFs at hand; no defauEt H&vEBEA pG8vRded irChapter 1.A.3.b.vi-vii Road tyre and brake wear 2023



https://iir.umweltbundesamt.de/2024/_detail/general/assessment_completeness/clrtap-stage1_notationkeys_2021.png?id=general%3Aassessment_completeness%3Astart
https://webdab01.umweltbundesamt.at/download/review/DE/2022/DE_Stage1_Report_2022.htm
https://webdab01.umweltbundesamt.at/download/review/DE/2022/DE_Stage1_Report_2022.htm
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-non-road/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-a-aviation-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-a-aviation-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-b-i/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-b-vi/view
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NFR | pollutanits explanation / reasonin
categojryel ecte P 9
1.A.3.bHg, as of . ) . A
vii 2000: B(no country-speciB ¢c EFs at hand; no defauEN E&YEBEA pB8vRded irChapter 1.A.3.b.vi-vii Road tyre and brake wear 2023
as of 20D0: . . R R . .
1.A.3. Blc no EF provideMEIR/EEA GHEH 2WI232-1: Tier 1 emission factors for pipeline transport
1.A.4.aSie several EFs proZiME®/IBEA GB 2023, Chapter 1.A.4 SmaM copleosdandatlOR2 vill be checked
1.A.4.aHICB, PC/Bi® country-speciBc EF at hand; no deM&ERt{EpEAvGEB2®2 083, Chapter 1.A.4 Non road mobile machinery 2023
1.A.4.bSie |severa| EFs proiE®/IBEA GB 2023, Chapter 1.A.4 SmaHM coplemsandatPdR vill be checked
1.A.4.bHICB, PC|msa country-speciR ¢c EF at hand; no deWM&ER{EpREAvGEe @083, Chapter 1.A.4 Non road mobile machinery 2023
1.A.4.¢Sie |severa| EFs pro#idE®/IBEA GB 2023, Chapter 1.A.4 SmaM comleusdndatPORdvill be checked
1.A.4.¢HCB, PCIBi® country-speciBc EF at hand; no deM&ER{EEAvGB2®20@83, Chapter 1.A.4 Non road mobile machinery 2023
Pb, Cd, As,
1.A.5.aCr, Cu, Ndeveral EFs proZiME®/IBEA GB 2023, Chapter 1.A.4 SmaM coplemsendatld2 vill be checked
Se, Zn
2.A.1 ;SC of 20)noo: appropriate EFs available
2.A.2 gi: of 20)noo: appropriate EFs available
2.8.3 |PM https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-proteas
T ° 3.16: no EF provided in EMEP GB 2019
as of 19p5:
2.B.7 PM, PM se of split factors for PM will be checked for following submissions
T as of 20pb*
BC
2.C.1 ;SC of 20)uos:e of default EF will be checked for following submissions
NQ
NMVOC, |https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-proce,
2.C.2 |SQ, CO, Rhble 3.1: no EFs provided in EMEP GB 2019;
Cd, Hg, (@se of default EF will be checked for following submissions
BC
NMVOC,|Cr,
Se https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-proce
2.C.3 BC B[b]IPO EFs provided in EMEP GB 2019
B[kV]F use of default EFs will be checked for following submissions
1[1,2,3-¢,d]P
NMVOC, . . . . . . .
> c.4 |Tsp, ,pmNo Primary magnesium production in Germany; only F-Gases are reported under 2.C.4, other occurring emissions from s
T '22 |sector under 1.A.2.b.
PM, BC
2.C.5 gsc of 20)uos:e of default EF will be checked for following submissions
2.C.6 gsc of 2(”uos:e of default EF will be checked for following submissions
2.C.7 ;SC of 20)uos:e of default EF will be checked for following submissions
2. 7.¢SQ use of default EF will be checked for following submissions
BC, B[a]P,
B[b]F, B kLF . . . . s s .
2.D.3 IIx1P P/p| tountry-speciB ¢ EF at hand; GB 2023 to be checked; BC: use of '"NA' will be checked
1-4
B[a]P, B[b]F,
B[K]F, ; .
2.D.3 I[l.2,3-c.nd(1Pc,oumry"Spec”;c EF at hand; GB 2023 to be checked
PAH 1-4
2.H.1 :‘?OBOS_' Ba(u%fe of default EF will be checked for BC, use of '"NA’ for PCB will be checked
2.H.2 gi: of 20Juos:e of default EF will be checked for following submissions
2.H.3 gsc of 20Juos:e of "NA" will be checked - empty category
2.1 as of 20805 information in EMEP GB 2016, GB 2019 to be checked
EMEP GB 2019,
2.K PCB https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-proces
Table 3.1: emissions of PCB could not be ruled out but no data on national level is available and the standard EF (base
2.L BC BC emissions unlikely to occur from dry bulk goods; no information in EMEP GB 2016
BC, As, Cr,
5.C.1.bCw, Ni, $&NE’' provided in EMEP GB 2016 for BC, GB 2023 to be checked, use of '"NA’ will be checked; for missing HM and B[k]F u
Zn, B[K]F
NH, Pb, Cd,
Hg, As, Cr,
5.C.2 |Cu, Ni, $kor NKnd HM use of '"NA’' will be checked, for other pollutants no appropriate EFs available
Zn, PCDD/F,
HCB, PCBs
1.A.3. PCDD/F no country-speci® ¢ EF at hand; EMEP GB 2019,
i(ii) https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chaptersTabdeed py/1l-a-comhb|
1.A.3. PCDD/F no country-speci® ¢ EF at hand; EMEP GB 2019,
ii(ii) https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chaptersTabdaeed py/1-a-comhb|
1.A.5. all no AD available for multilateral military operations
pollutants

NFR categories reported as ’'included elsewhere ('IE")

NFR categorpollutants el ectied included in explanation / reasoning

1.A.1.a B[b]F, B[K]F, I[1,2PRlsd]lP4 total only summarized PAH data available
1.A.1.b B[b]F, B[k]F, I[1,2PRIlsd1lP4 total only summarized PAH data available
1.A.1.c B[b]F, B[K]F, I[1,2PRlsd]lP4 total only summarized PAH data available
1.A.2.b PM, PM TSP 2.C considered to be process emissions

1.A.2.g viii (energy
related emissions), 2.B
(process related
emissions)

all emissions

se of natio

ustion/1l-a-:

ustion/1l-a-:


https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-b-vi/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-e-i/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-small-combustion-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-non-road/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-small-combustion-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-non-road/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-small-combustion-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-non-road/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-small-combustion-2023/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-b-chemical-industry/2-b-chemical-industry/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-c-metal-production/2-c-2-ferroalloys-production/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-c-metal-production/2-c-3-aluminium-production/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-k-consumption-of-pops/2-k-consumption-of-pops/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-a-aviation/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-3-a-aviation/view

NFR categ

orgollutants el ect

ed included in

explanation / reasoning

1.A.2.9 viii (ener

egI’QCﬁ SlS

related part include the copplete

1.A.2.d all emissions related emISSIOnS)e’mHssions instead a fuel based calculation
(process related
S category
emissions)
Relevant part of emissions of all pollutants
1.A.2.e PM, PM TSP 2.H_.2_(process relp?l?e?r%ts and steam boilers are reported unde
emissions) . .
viii, so the whole emissions are adressed
Process related part include complefte tren:
NQ, NMVOC, SQx, gg& emissions instead a fuel based calculation
1.A.2.1 PM, TSP, BC, Pb,|T ,'h’gz'A'z and 2(:'r;\g“t'eégory, For a full overview, pleasg see t|
withidon-Metallic Minerals
1.A.2.9 vi|jB[b]F, B[k]F, I[1,2P3Ksd]lP4 total only summarized PAH data available
1.A.3.d i(lgll emissions 1 A 3.dii no s_,epa_rate AD available for international
navigation
5, 1,A.2.1; B[b]F, B[K]F,
2.A.1 E%']PB[b]F’ BIKIF, ﬁ?;%;g-c,d]P in PAHbBy lsdmmarized PAH data available
' total
2.A.2 NH 1.A.2.f
emissions from storage, handling and trans
2.A.5.c PMs; PM TSP, BC 2.1 mineral products are included in NFR 2.L
2.A.6 co 1.A.2.f
emissions from storage, handling and trans
2.8.10.b |PM, PM TSP 2.L chemical products are included in NFR 2.L
emissions from storage, handling and trans
2.C.7.d PMs; PM TSP 2-L metal products are included in NFR |2.L
2.D.3.b coO 1.A.2.f
N NMVOC, R . . .
3.B.4.a @, » WM, 3.B.1.a, 3.B.1.b |buBR aloes included in the population|B gures
PM, TSP
NQ, NMVOC,, RN mules and asses are included in population
3.B.4.f PM, TSP 3.B.4.¢e horses

Emission data for years before 1990

Consistent time series for emissions for years before 1990 are not available.

Up to 1994, Germany calculates some sector’s emissions separately for both parts of Ger

dif erent substructures and data sources.

From 1995 onward,

the emissions were c

alculat

All inventory improvements coming from our own QA/QC or review recommendations can n
1990. Insofar, the long-time series is provided only as additional information and to illus


https://iir.umweltbundesamt.de/2024/sector/energy/fuel_combustion/industry/non-metallic_minerals

Visual comparison of historic data and inventory data for the years 1985 to 2000


https://iir.umweltbundesamt.de/2024/_media/general/assessment_completeness/historic_1985-2000.png
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