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Executive Summary

Executive Summary

This is the 18 Informative Inventory Report (IIR) from the WNéational Atmospheric Emissions
LY@Syi(i2NRE oO0b!9LO tNRINIYYSP ¢KS NBLER2NI FFO002YLI Y
revised EU Directive 2016/2284/EU on National Emissions Ceilings {NEBG0Qhe Gothenburg

Protocol under the United Nations Econon@dommission for Europe (UNECE) Convention on-Long

Range Transboundary Air Pollution (CLRTAP). It contains detailed information on annual emission
estimates of air quality pollutants by source in the UK from 1990 onwards. Emission estimates are
presented inthis report for a large number of pollutants, focusing on the pollutants that must be

reported under the NECD and the CLRTAP.

The scope of emissions reported undee A.RTAP covers anthropogenic emissions to atmosphere
from the UK and Gibraltar from sores defined under th€LRTAP Reporting requirements unde

the revised NECQwhich entered into force on 31 December 2016) are closely aligned with those of
the A.RTAP, including a common scope of reporting of pollutant inventdries UK submission to
the NECPand the CLRTARcomprises annual emission estimates presented in Nomenclature for
Reporting NFR1®format, for:

1 Nitrogen oxides (N(as NQ)), carbon mongide (CO), ammonia (N} sulphur dioxide
(S (as S©Q), nonmethanevolatile organic compounds (NMVOCS), particulate matter
(PM), persistent organic pollutants, and heavy metals (1990 to 2018).

Both the NEC Directive and thetBenburg Protocol to the UNECERTAP set 2020 (and 2030 under
the NECD) emission reduction cotitmments for NQ, SQ, NMVOCs, Nd-and PMs. The existing 2010
emission ceilings for NONMVOC, N¥and SQas agreed in thearlier NEC Directive 2001/81/B6d
Gothenburg Protocol remain in place until 2020 when they will be superseded by the 202@emiss
reduction commitmentsin 2019, he UK Governmergublishedits Clean Air Strategywhich set out
how it will work towards theseambitious new emission reduction commitments. The emission
projectionsreported heretake account of measures in placefasas that is possible, given the data
available, but do not reflect measuréscluded inthe Clean Air Strateggr National Air Pollutant
Control Programme (NAPCP).

An overview of emissions frod®90-2018by source sector for each of these pollutants is provided in
Figure E®:-1through toFigure ES-4. The codes accompanying the definition of each source category
in these figures refer to the NFR19 codes for the source sectors shown.

1 The NECD has been transposed into UK law via the 232/280®pean Union (National Emission Ceilings) Regulations 2018

2 See https://eur-lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:32016L2284&fromfeENnformation on the NEC Directive
(2016/2284/EV).

3 See http://www.ceip.at/ms/ceip_homel/ceip _home/reporting_instructions/reporting programmebr reporting requirements of
estimating and reporting emissions data under the CLRTAP.

4 https://www.gov.uk/government/publications/cleafir-strateqy2019
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Figure E®-1 Total UK Emissions by Source Sectors of Oxides of Nitrogenx (RO NQ),

19902018
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Figure E®-2 Total UK Emissions by Source Sectors of Ntethane Volatile Organic
Compounds (NMVOCs)9902018
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Figure E®-3 Total UK Emissions by Source Sectors of Sulphur Dioxide €30SQ), 1990
2018.
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Figure E®-4 Total UK Emissions by Source Sectors Ammonia(Ni9902018
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Total percentage reductions in emissions of these pollutants t880-2018are summarised ifiable
ESO-1.

Table E®-1  Air Quality Pollutant Emission Reductions between 1990 and 2018

Pollutant % Change fromi990 to 2.8
NGO (as NQ) -73%
SQ (as S -96%
NH: -14%
NMVOC -712%
CO -79%
P Mo -53%
PMs -54%

The emissios inventory makes estimates of all anthropogegigissions tahe atmosphere at the
highest level ofsource sectordisaggregation possible. Estimated emissions are allocated to the
correspondingNFR19 codesHowever, in accordance with international geiithe$ on emissions
inventory reporting, there are a number of known sources that are excluded from the inventory
emission estimates:

9 Natural sources are not included in the national totals (although estimates of some
sources are made)

1 Theinventory refers only to primary emission sources (as per international guidelines).
Consequently, sources such asstespension of particulate matter from road dust or data
on secondary pollutants formed by atmospheric transformation of primary air @oitat
(such as tropospheric ozone) are not included in the national totals (although estimates
for some resuspension terms are made).

9 Cruise emissions from civil and international aviation journeys are not included in the
national totals.

T 94aGAYIFGSRY RFA HVYIYHie SYrAaarzya addzOK a FTNRY
memo items (excluded from the UK national totals).
National totals reported for the UK in the CLRTAP and the United Nations Framework Convention on
Climate Change (UNFCCC) submissidies decausdhe sources included in the national totals differ
under the CLRTARNd the UNFCQe€porting guidelines. The histodttimeseries of emissiordata
from the 2018 inventorngubmitted underthe CLRTAP and the NECD are identical.

5 http://www.ceip.at/ms/ceip_homel/ceip home/reporting instructions/reporting pgramme/
8Includes the United Kingdom (England, Scotland, Wales, Northern Ireland) and Gibraltar only
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Thepurpose of this report is to:

1. Present an overview of institutional arrangements and the emission inventory compilation
process in the UK;

2. Present the emission estimates for each pollutant u2®d8 with analysis bthe timeseries
trends for each pollutant;

3. Explain the methodologies for key pollutants and key sectors used to compile the inventories,
including a brief summary of estimates for future projections;

4. Provide other supporting information pertinent to theBCD and CLRTAP data submissions.

Information contained in this report is derived from the UK National Atmospheric Emissions Inventory
(NAEI) emissions inventory programme, which includes the UK Greenhouse Gas Inventory, used for
reporting to the UNFCCChd compilation of the inventories for the pollutants reportedder the

NECD, the CLRTAP and the UNFCCC are strongly linked and share many common data sources, data
management, data analysis, QA/QC and reporting procedures. This report summarises the data
sources and emission estimation methodologies used to compile the inventories for each pollutant
covered by the NECD and CLRTAP submission. The latest emission factors used to compile emissions
estimates and the estimates themselves will be made avaikthéps://naei.beis.gov.uk/data/efall

in spring 2020. The complete 2020 UK NECD and CLRTAP submission templates are available from the
NAEI website and from the European Environment Information anci®ason Network (EIONET)

under the following folders respectively:

1 https://cdr.eionet.europa.eu/gb/eu/nec revised/

9 https://cdr.eionet.europa.eu/gb/un/clrtap/

Emission trends for key source sectare given and discussed in Cha@ewhilstrevisions in source
data or estimation methodology are summarised for eBéfR19 sourcgector in repectivechapters.
The NAEI is subject to methodology revisions on an annual Wékishe aim of improving overall
completeness and accuracy of the inventayd some of the planned improvements that were
outlined within the previous Informative InventoReport (190 to 2017 have been addressed in the
2020 submissionsPlanned improvements for future national inventory compilation cycles are
discussedt the end of each Chapter on each NFR19 source sector.

Table E®-2 compares overall emission estimates for each pollutant betwi#en2019and 2020
(current) submissions, summarising any differences in emisfiortke calendr year 201 between
the two submissions that are associated with methodological improvements or source data revisions.

Ricardo Energy & Environment 7
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Table E®-2 UK Inventory Recalculationgomparing emissions data for calendar year 2017 between tB819 and 2020 CLRTARECDSubmissions
Values have been rounded.

Pollutant

2019
Submission
2017

2020
Submission
2017

2020
Submission
2018

Units

(%change
for 2017
values)

Comment/Explanation (changes between the
2019 and 2020 CLRTARBbmissions)

NO (as NQ)

873.39

869.67

823.04

kt

-0.4%

The recalculation within the rail sector, in particu
the revision of the Emission Factors (EFs) of d
multiple unit (DMUSs), resulted in a reduction
overall NQemissions. For the calendar year 2012
reduction accounted for an 8 kt decrease compare
flrad eSIFNRa Ay@Syidz2Ne
exceeds the 2010 NECD ceiling for the calendar
2012. The exceedance in the calendar year 201(
exists in the latest inventory.

CO

1533.64

1531.24

1525.33

kt

-0.2%

Emissions are overall slightly lower in the Iaf
inventory, mainly due taupdated CO EFs for mopsg
and motorcycles from the 2019 version of f
EMEP/EEA Guidebook.

NMVOC

806.86

791.27

804.06

kt

-1.9%

The most significant revision has been the use
newly acquired data from Euromonitor for nd
aerosol personal care aritbusehold products, whig
result in reductions in emission estimates for thg
products of 4.8 kt for 2005 and 15.4 kt for 2017.

SQ(as S

172.88

174.50

159.75

kt

0.9%

Total UK emissions of SChave not change
significantly in the latest submission. Ove
emissions for the calendar years 2016 and 2017
slightly higher compared the previous invent
submission, mainly driven by revisions to UK en
statistics (DUKES), notably for coalmdad in
industrial sectors.
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Pollutant

2019
Submission
2017

2020
Submission
2017

2020
Submission
2018

Units

(%change
for 2017
values)

Comment/Explanation (changes between the
2019 and 2020 CLRTARBbmissions)

NHs

282.76

277.94

276.43

kt

-1.7%

Recalculations are driven by revisions to the act
data supplied by UKCEH, which affect agricultural
waste sectors. Further revisions come from charj
to the activity data inDUKES and the inclusion
domestic chickens in NFR 6 (Other: domestic pets

TSP

398.87

414.48

413.78

kt

3.9%

Emission estimates for construction have increass
the current inventory mainly due to the incorporati
of updated road length statistics dm DfT ang
inclusion of similar statistics for Northern Ireland
the first time. Revisions to ONS statistics
construction of dwellings also increase emissions.

PMuo

169.35

172.94

174.98

kt

2.1%

Revisions to the raw data used to -calcul
construction emissions had a varying impact
different years and, for example, this led to a relatiy
large increase in emissions in both 2005 and 2017
much smaller increases in some years such as
and 2015. Recalculations for industrial combust
railways and tobacco use were more uniform, W
increased emissions for the latter and decrea
emissions for the other two.

PM s

105.87

104.95

106.89

kt

-0.9%

There have been significant revisions to many sec
For 1A2 & 1A3, where the recalculations have b
primarily for industrial combustion of biomass 4
trains respectively, the estimates have decreag
Emission estimates have increased though for
and 2, due to revisions for domestic combusti
agricultural combustion, fishing vessels, construc
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Pollutant

2019
Submission
2017

2020
Submission
2017

2020
Submission
2018

Units

(%change
for 2017
values)

Comment/Explanation (changes between the
2019 and 2020 CLRTARBbmissions)

and tobacco use. Overall emissions are margi
higher for 2005 but slightly lower for most years sir|
including 2017.

BC

19.12

17.96

17.88

kt

-6%

Emissions in the latest inventory are lower by 1.1
for the calendar year 2017 due to recalculatig
primarily for industrial combustion of biomas
construction and trains respectively.

Pb

94.61

95.63

92.83

tonnes

1.1%

No significant recalculations. Emissions revis
slightly upwards due to incorporation of additional
Pollutant Release and Transfer Register (PRTR
Scottish Pollutant Release Inventory (SPRI) da
well as updates to PRODCOM data for W
processing (NFR 2I).

4.05

3.88

4.05

tonnes

-4%

Revision driven by changes to DUKES for biom43
other industrial combustion.

Hg

3.98

4.03

3.95

tonnes

1.2%

No significant recalculations.

As

14.97

15.04

14.60

tonnes

0.5%

No significant recalculation&€missions have sligh
increased for 2017 due to revisions to underly
DUKES, PRODCOM and PRTR data.

Cr

36.56

36.15

36.33

tonnes

-1.1%

No significant recalculations.

Cu

270.79

270.29

269.27

tonnes

-0.2%

No significant recalculations.

Ni

103.25

97.78

98.02

tonnes

-5.3%

Recalculations due to revised assumptions for ele
arc furnaces and further DUKES revisions
petroleum coke used for other industrial combust
and fuel oil used in combustion in food, drink &
tobacco industries.

Ricardo Energy & Environment
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2019 2020 2020 (%change .
. . . : Comment/Explanation (changes between the
Pollutant Submission Submission Submission Units for 2017 2019 and 2020 CLRT/&Rbmissions)
2017 2017 2018 values)
Revisions to 2017 are mainly due to a reduction f
Se 10.49 862 5.08 —— 17.8% glectrlc a.rc furnaces, which was caused by
incorporation of some data that was below t
reporting threshold in the pollution inventory.
Zn 465.76 463.33 459.61 tonnes -0.5% No significant recalculations.
PCB 525.12 527.76 512.23 kg 0.5% No significant recalculations.
P(.:D.D/PCDF 178.04 177.53 178.72 grams TE(-0.3% No significant recalculations.
(dioxins /furans)
No significant recalculations. Emissions the la
inventory are slightly higher in the current inventd
0
benzo(ajpyrene | 7.66 7.70 8.06 tonnes 0.5% due to updates to the underlying DUKES data (W
used in residential combustion).
No significant recalculations. Emissions in the I3
benzo(b) inventory are slightly higher in the current inventd
6.91 6.96 7.31 t 0.7% :
fluoranthene onnes ° due to updates to the underlying DUKES data (W
used in residential combustion).
benzo(k) 2.87 2.89 3.01 tonnes 0.7% No significant recalculations.
fluoranthene
Indeno (1,2,2cd) 4.45 4.47 4.65 tonnes 0.5% No significant recalculations.
pyrene
Small recalculation of the second largest se
'‘Agricultural pesticide use chlorothalonil use'. Th
value for 2017 is not available and as such was
HCB 36.05 36.98 39.78 kg 2.6% filled using the 2016 and 2018 value this year.

@8SINRa HamT OFfdzS 61 &in
the absence of actual data, i.e. 2016 and 2017 V
identical.

Ricardo Energy & Environment
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The National Atmospheric Emission Inventory is prepared by Ricardo Energy & Environment under the
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Industrial StrategyBEIS)

Technical enquiries should be diredtto: UK policy enquiries should be directed to:
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Ricardo Energy & Environment Head ofEmissions Science

30 Eastbourne Terrace, 2nd Floor Air Quality and Industrial Emissions

London Environmental Quality

W2 6LA Department for Environment, Food and Ru

Affairs (Defra
Email: Anne.Misra@ricardo.com ( )
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London, SW1P 4DF

E-mail: agevidence@defra.qgov.uk

For nonagriculturaland nonrcombustionemission sources, Nlgmission estimates and Nishapping
information are provided by the Centre for Ecology and Hydrolod§ZEH) Edinburgh.

NH; emissions from agriculture are providéal Defra under a separate contract by a consortium led
by Rothamsted Research in Okehampton, Devon.

A copy of this report and related documentation may be found on the NAEI website maintained by
Ricara Energy & Environmeiin behalf oBEISand Defra https://naei.beis.gov.uk/

Ricardo Energy & Environment is a trading name of RieaEi Ltd.
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I Glossary

Emission Units

Pollutant emissions are presented using a numbetiféérent mass and / or toxicity units, according
to convenience, with specific reporting protocols including:

1 NQ.emissions are quoted in terms of N&s mass of NO
I SOx emissions are quoted in terms of SOx as mass of SO

9 PCDD and PCDF are quoteckimrs of mass but accounting for toxicity of the mixtures of
congeners. This is the International Toxic Equivalents for dioxins and furans-SBIQ)I
The concept of TEQ is explained further in the UNEP Toolkit (UNEP 2013).

9 Pollutant emissions are quoteas mass of the full pollutant unless otherwise stated, e.g.
NH; emissions are mass of h&hd not mass of the N content of the NH

Table E®-3 Abbreviations for Chemical Compounds covered in the UK Air Quality Inventory

Chemical Name Abbreviation
Nitrogen Oxides NQ.as NQ
Sulphur Dioxide SQas SQ
Carbon Monoxide (6{0)
Non-Methane Volatile Organic Compound NMVOC
Black Smoke BS

Black Carbon BC
Particulates < 16m PMo
Particulates < 2.5m PMs
Particulates < tm PMwo
Particulates < 0.tm PMoa
Total Suspended Particulates TSP
Ammonia NH:
Hydrogen Chloride HCI
Hydrogen Fluoride HF

Lead Pb
Cadmium Cd
Mercury Hg
Copper Cu

Zinc Zn

Nickel Ni
Chromium Cr
Arsenic As
Selenium Se
Vanadium \%
Beryllium Be
Manganese Mn

Tin Sn
Polycyclic Aromatic Hydrocarbons PAH
Benzo[a]pyrene B[a]P

Ricardo Energy & Environment 13



Chemical Name Abbreviation
Benzo[b]fluoranthene B[b]F
Benzolk]fluoranthene B[K]F
Indeno(1,2,3cd)pyrene [[123-cd]P
Polychlorinated dibenzoep-dioxins/ | PCDD/PCDF
Polychlorinated dibenzofurans

Polychlorinated Biphenyls PCRB
Hexachlorocyclohexane HCH
Pentachlorophenol PCP
Hexachlorobenzene HCB
Shortchain chlorinated paraffins SCCP
Polychlorinated Naphthalene PCN
Polybrominated diphenyl ethers PBDE
Sodium Na
Potassium K

Calcium Ca
Magnesium Mg

Ricardo Energy & Environment
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km Kilometre(s)
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Introduction

1 Introduction

This chapter provides an overview dietmanagement and delivery of the Wlational Atmospheric
Emissiondnventory (NAElprogramme, including:

1
1

Sectionl.1summarises the scope of the inventory and the reporting requirements.

Section 1.2 describes the institutional arrangements that underpin the inwent
activities.

Sectionl.3 summarises the process of inventory preparation, providing an overview of
data management throughout the annual invengaycle.

Sectionl.4provides a summary of compilation methods and inventory input data.

Sectionl.5 provides the results from a key category analysis. This identifies the sources
which make the most important contributions to the emissions totals and trends.

Section1.6 summarises the inventory QA/QC system, including insight into inventory
data quality objectives, key QA/QC activities and the roles and responsibilities within the
invertory team.

Sectionl.7 summarises the results from the uncertainty analysis across a range of the
pollutants in theNAEI

Sectionl.8 gives amoverview of the completeness assessment that is conducted every
year.

1.1 NationallnventoryBackground

1.1.1 UKInventory Reporting Scope: Pollutants & Timeseries

The UKNational Atmospheric tgissionsInventory (NAEI)comprises annual pollutant emission
estimates from 1970 to the most current inventory year for the majority of pollutants. A number of
pollutants are estimatednly from 1990 or 2000 to the most current inventory year due to the lack of
I RSljdzr S RFEGFE LINRA2NJ G2 GKS&S RIGS&asx odzi GKAa
complete submission under the Convention on L-&ange Transboundary Air Poiaurt (CLRTARNd
EU National Emission Ceilings Directive (NETH®) pollutants that are reported to the CLRTakid
NEC[are highlighted inTablel-2. Black Carboand nine heavy metals areported on a voluntary

basis.

Inclusion ofadditionalpollutants in the inventory is usually a resultraw legislation that sets limits
on total emissions and/or requirdhe reporting ofquantitative informationon pollutant emissions
Further, the UK government talea pro-active approach toeview and enhance where necesséng
scope of theNAE] in order to support research and UK policy developmgde Sectiord.2 on the
Institutional Arrangements for Inventory Preparation).

As a resultthe NAEldata setincludes emission estimates of pollutants which are not currently
required by international or national reporting obligations, but which are of use to the research
community. For examplehe UK compiles emission inventoriies base cationgsodium, potasium,
calcium and magnesium), emableair pollution modellerdo better recreate realworld atmospheric

Ricardo Energy & Environment 31

¢

NS



Introduction

processesandto generate more accurate estimates for the impact of acidic gases on human health
and the environment. The scope of pollutants that @ompiled in theNAElare listed inTablel-1.

The NAElis subject tocontinuous improvementPotential mprovements to data sources, method
options and reporting outputs are identified through QA activities such as peer, bilateral and expert
reviews, or are identified and logged by the ldientoryAgency expertsis part of the routine annual
compilation processA list of potential improvements is thecompiled and reviewed by the UK
Government, thdnventory Agency and other stakeholders every six to twelve months to generate a
prioritised list of improvementtasks Improvementsmay then be implemented (depending on
resources) in time for the next iemtory cycle.

Tablel-1 Scope of NAEI Reporting: Pollutants by Type, Timeseries

Pollutant Reported under In.ventory Type of
CLRTAP/NECD | Timeseries Pollutant?

Nitrogen Oxides Y, 19702018 gASS AC, IGH

SulphurDioxide \% 19702018 NAQS, AC, IGH(

Carbon Monoxide \% 19702018 NAQS, O, IGHG

NonMethane  Volatile  Organi Vv 19702018 NAQS, O, IGHG

Compounds *

Black Smoke 19702018 NAQS

Black Carbon \Y 19702018 -

Particulates < 16m \% 19702018 NAQS

Particulates < 2.5m \% 19702018 NAQS

Particulates < frm 19702018 -

Particulates < 0.frm 19702018 -

Total Suspended Particulates \% 19702018 -

Ammonia V 19802018 AC, E

Hydrogen Chloride 19702018 AC

Hydrogen Fluoride 19702018 AC

Lead \Y 19702018 NAQS, TP

Cadmium Vv 19702018 TP

Mercury ** \% 19702018 TP

Copper \ 19702018 TP

Zinc Vv 19702018 TP

Nickel ** Vv 19702018 TP

Chromium ** Vv 19702018 TP

Arsenic Vv 19702018 TP

Selenium Vv 19702018 TP

Vanadium 19702018 TP

Beryllium 20002018 TP

Manganese 20002018 TP

Tin 20002018 TP

Polycyclic Aromatic Hydrocarbons 1 V 19902018 TP

PCDDs and PCDFs Y, 19902018 TP

Polychlorinated Biphenyls * \% 19902018 TP

Hexachlorocyckhexane (HCH) 19902018 TP
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Pollutant Reported under In.ventor.y Type of
CLRTAP/NECD | Timeseries Pollutant?
Pentachlorophenol 19902018 TP
Hexachlorobenzene \% 19902018 TP
Shortchain chlorinated paraffins 19902018 TP
Polychlorinated Naphthalene NE TP
Polybrominated diphenyl ethers SE TP
Sodium 19902018 BC
Potassium 19902018 BC
Calcium 19902018 BC
Magnesium 19902018 BC
1 An explanation of the codegused for timeseries: ; o o o 3 A
SE Ioa{Ay3AtS 9vYAdarzyé y2i IGGNROdiSR G2 I aLISOAFAO &Sk NI
NE ab2i 9adAYl GSRE

2 An explanation of the codes used for pollutant types:

O Ozone precursor NAQS  National Air Quality Standard/Local Air Quality Management pollutant

AC Acidgas TP Heavy metals and POPs are generally referredito a ¢ 2 EAtCR £ € dzii | Y
BC Base cation (although other pollutants also have toxic properties)

IGHG Indirect Greenhouse Gas E Eutrophying pollutant

3 Total HCH is dominated by lindane, an organochlorine chemical variant of HCH that has been used as an agricultura.insecticid

* The inventory also rmkes emission estimates of the individual compounds within this group of compounds.
** Metals for which the inventory makes emission estimates for each of the chemical form of the emissions
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1.1.2 International Reporting Requirements: NECD and CLRTAP

The UKAIr Pollutant Inventoryprogramme(which is part of the NAEI programme)anaged by the
Department for Environment, Food and Rural Affairs (Defra), is responsible for submitting the official
UK emissions datasets to tl&uropean Commission under the NE&1d to the UNECE Secretariat
under theCLRTAP.

The NEC2016/2284EUY, which entered into force on 31 December 2016, sets emission reduction
commitments (ERC$&r each Member State for the totalngissions of N©Q SQ, NMVOC, Nand
PMsin 2020 and 2030. The existing 2010 emission ceilings fgrNND/OC, NiHand SQ as agreed

in the earlier NEC Directive 2001/81/@d Gothenburg Protocol, remain in place until 2020 when
they will be superseded by the 2020 ERTse NECDpollutants cantribute to acidification and
eutrophication of ecosystems whilst also playing a major role in the formation of grewetlozone.

EU Member States are required to prepare and annually update national emissions inventories for
theseand a number of otheair pollutants.

The 2020 NAEI submissiaghows the UK is compliant with @010 EU and international emission
ceilingsfrom 2011 onwardsThe UK Government published its Clean Air Str&ieg®019 setting out
how it will work towards its 2020 and 20ERCs.

The2020NECD submission uses the latest CLRTAP reporting templates (as requested by the European
Environment Agencyjncluding a common scope of reporting of pollutant inventoaesl similar
reporting timeframe, as shown ihablel-2.

The deadlines for NECD and CLRTAP are as follows:

1 Emission inventories 15" February 2017 and every year thereafter

1 Informative Inventory Report (1IR)15" March 2017 and every year thereafter
1 Emission projections 15" March 2017 and every two years thereafter
1

Spatiallydisaggregated emissions (gridded emissiang§' May 2017 and every four years
thereafter (CLRTAP only)

1 Large point source (LPS) ennss ¢ 15'May 2017 and every four years thereafter (CLRTAP
only)

CLRTAP

There are several protocolsnder the CLRTAP, which require national emission estimates to be
NELR2NISR 2y |y LFyydzadt oFarad ¢KS Y2aGp2$E @y yKdsS
protocol (the secalled Gothenburg Protocol agreed in November 1999 and revised in 2014), but there

are also reporting requirements included in the Heavy Metals Protocol and Persistent Organic
Pollutants Protocol. Th@020 NAEI submissioto the NECD and Gothenburg Protocolshaeen

compiled in line with the revised Gothenburg Protocol Guiddhce

The pollutants required for reporting under the CLRaA&the NEChre listed inTablel-2 below.

7 http://ec.europa.eu/environment/air/pollutants/ceilings.htm

8 https://www.gov.uk/government/publications/cleasir-strateqy2019

9Under the CLRTAP, Parties are required to update their projections and report them every four yeatStfrdviarch 2015 onward. The
UK voluntarily reports projected emissions on a yearly basis.
http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf
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Table1l-2 Summary of annual reporting requirements for estimating and reporting emissions

Group Pollutant Required reporting | Reported years in
years 2020 UK
submission
Nitrogen Oxides
Sulphur Dioxide
Main Carbon Monoxide . . 1990: reporting year 19902018
Pollutants | Non-Methane Volatile Organi{ minus 2
Compounds
Ammonia
Particulates < 1&m
Particulate | Particulates < 2.5m . ZQOOc reporting year 19902018
Matter Total Suspended Particulates | minus 2
Black Carbon (voluntary)
Priorit Lead ,
Heavyy Cadmium 19_90C reporting years 19902018
minus 2
Metals Mercury
Copper(voluntary)
Zinc (voluntar
Other Niciél ?vlcj)ll}itiiy) 1990¢ reporting year
Heavy - . 19902018
Metals Chromium (voluntary) minus 2
Arsenic (voluntary)
Selenium (voluntary)
Benzo[a]pyrene
Benzo[b]fluoranthene
Persistent | Benzo[K]fluoranthene 1990¢ reporting year
Organic Indeno(1,2,3cd)pyrene minus 2 19902018
Pollutants | PCDD/PCDFs
Polychlorinated Biphenyls
Hexachlorobenzene
Activity
data by 1990( reporting year 19902018
source minus 2
category
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Emission Projections arbatially Referenceata Submissions:

Every two years, starting in 2017, under the NECD, EU Member States must report projected emissions
for key pollutants SONG, NMVOC, N§IPM s, and BC if available, for the years 2020,5288d 2030

and, where available, also for 2040 and 2050. In contrast, projections for the same pollutants and
years must be reported to the CLRTAP every four years (starting in 2015). The UK voluntarily reports
the emission projections on an annual badite latest UK emission projections take account of
measures in place as far as that is possible, given the data available, but do not reflect measures
included in the Clean Air Strategy.

Starting in 2017, EU Member States must report spatially allocateidsions (gridded data) and
emissions from large point sources every four years as defined in Section A of Annex VI to the CLRTAP
Reporting Guidelines. As requested by the Centre on Emission Inventories and Projections (CEIP) the
gridded emissions do notclude emissions from largeoint sources, which are reported separately.

As these data were reported in 2017 the UK will not be reporting updated gridded data in its 2020
submission.

A summary of the 2 yearly andy£arly reporting requirements, and theklprovision, is included in
Tablel-3 below.
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Table1l-3 Summary oftwo yearly andfour yearly reporting requirements for estimating and
reporting emissions under the CLRTARd the revised NECD

Reported years in
the 2020 UK
submission

Required reporting

Group HOLTIE years starting in 2017,

SQ as S@ NQ as
NG, NH, NMVOC
CO, PMy, PM>5, Ph,
Cd, Hg,
PCDD/PCDFs, PAL
HCB, PCBs

SQ as S@ NQ as
NG, NHR, NMVOC,
CO, PMy, PM>5, Ph,
Cd, Hg,
PCDD/PCDFs, PAL
HCB, PCBs

Gridded data in the
new EMEP grid (0.1
x 0.1° longat)

Every four years fo
reporting year minus
2 (%2) as from 2017

Not required to
report in 2020

Emissions  from
largepoint sources
(LPS)

Every four years fo
reporting year minus
2 (%2) as from 2017

Not required to
report in 2020

NECD report every
two years from 2017
onwards, for yearg
2020, 2025, 2030
SQ as S@ NQ as| (2040 and 2050 i
NG, NH, NMVOC] available)

PM s, BC| CLRTAPreport every
(voluntary) four years from 2015
onwards, for vyearg
2020, 2025, 2030
(2040 and 2050 i
available)

L Reported for the .
Quantitative p . Voluntary reporting
projection target year

information on . ) of 2020, 2025, 203(
and the historic yeal

Voluntary reporting
of 2020, 2025, 203(
emissions of al
pollutants including
BC

Projected emissions

parameters .| emissions of al
. e chosen as the starting . .
underlying emissior pollutants including
. year for the
projections BC

projections

Table 14 to Table 36 providea summary of the emission targets set under the NECDzatidenburg
Protocol.Based on the current 2018 inventory, the UK met all of its 2010 targets and all subsequent
years with the exception for NQOfor the year 2010. bder both the NECD and Gothenburg Protocol

an adjustment mechanism has been establishedaddress some of thissues associated with the
incorporation of additional sources or revised methods within emissions inventafies national
emission reduction commitmentsave been set. For the 2020 submission, the UK has submitted an
updated version of its approved 20 inventory adjustment application for N@ee further details in
Chapter 1@; Adjustment).
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Table1l-4 Comparison of UR018national emissions with2010NECDand Gothenburg Protocol
emission ceilings for UK

Pollutant NHs NOx as N@ SOx as SO NMVOCs
UK NECD 2010 Ceiling, kilotonnes 297 1167 585 1200
ii(l)olt(())nn;othenburg Protocol  Ceilir 297 1181 625 1200

UK 2018 National Total, kilotonnes 276 823 160 804
Percentage of NECD 2010 ceiling, % [93% 71% 27% 67%

Table1l-5 Comparison of UR018national emissionsvith 2020NECD andothenburg emission

targets (Emission values have been rounded)

NO.(asNQ) | ¢ a  (as NMVOC
Pollutant NHs (exclude 3B SQ) (exclude 3B| PM;s
and 3D} and 3D}
2005 National Total, kilotonnes 278.97 1699.28 772.95 1059.98 124.47
2018 National Total, kilotonnes 276.43 796.36 159.75 702.98 106.89
Emission reduction commitment 8% 55% 59% 32% 30%
2020 target, kilotonnes 256.66 764.68 316.91 720.79 87.13
Progress to date towards 2020 reductions 11% 97% 134% 105% 47%
E_mlssmn reduction required from 201 1977 31.69 0.00 0.00 19.76
kilotonnes
Projected 2020 National Total, kilotonnes 284.30 703.46 119.19 692.26 96.83
E_xceedance @loramount below, 2020 targets 27 64 61.21 197.72 2853 9.70
kilotonnes

Tablel-6 Comparison of UK 2018 national emissions with 2030 NECD emission targets (Emission

values have been rounded)

NGO (as

NO,) NMVOC
Pollutant NHs (exclude SQ (as SQ | (exclude 3B| PM:s

3B and and 3D}

3Dy
2005 National Total, kilotonnes 278.97 1699.28 772.95 1059.98 124.47
2018 National Total, kilotonnes 276.43 796.36 159.75 702.98 106.89
Emission reduction commitment 16% 73% 88% 39% 46%
2030 target, kilotonnes 234.34 458.81 92.75 646.59 67.21
Progress to date towards 2030 reductions | 6% 73% 90% 86% 31%
Emssmn reduction required from 201 42.09 33756 67.00 56.40 3967
kilotonnes
Projected 2030 National Tot&ilotonnes 283.18 530.24 92.21 645.75 91.42
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NGO (as
NOy) NMVOC
Pollutant NHs (exclude SQ (as SQ | (exclude 3B| PMus
3B and and 3D}
3Dy
Exceedar_lce of or amount below, 2030 148.84 71.44 -0.55 -0.83 2421
targets, kilotonnes

aThe 2020 and 2030 emission targets have been calculated using the 2005 emissions of the current inventory submissianeagahe b
5The NMVOCs and Nfigures quoted in this column include emissions from 3B and 3D, which are the currently reported national totals for
NOcand NMVOCs consistent with the Defra national statistics (TaBjedd the recent NECD/CLRTAP submissions in Febr2iy 2Bis

isto be in line with the reporting requirement for the current (2010) emission ceiling.

¢Under the revised NECD, NMVOCs andedssions from 3B and 3D are not accounted in the National Total for the purpose of complying

with the 2020 (or 2030) emissiondaction commitments.

4NR = not relevant

In addition to the reporting under the NECD and the CLRTAP, the National Atmospheric Emissions

Inventory (NAEl)reports GHG emissions to the United Nations Framework Convention on Climate
Change (UNFCCC). Thisto comply with UNFCCC reporting requirements and Kyoto Protocol
commitments on behalf of the UK Government. There are some differences betweestadpe of

emissions that must beeported for each of the NECD, CLRTAP and UNFCCC. The major differences

between the source sector coverage are highlighteddble 1-7, although there are also differences

in the geographical coverage (s8ection 1.1.4).

Table1-7 Scope of UK Emissions Inventory Reporting under the CLRTAP, NECD and UNFCCC

Sector category

CLRTAP/NECD (included)

UNFCCC (included)

Domestic aviation (cruise)

No

Yes

International aviation (LTO)

Yes

No

1.1.3 Emission Sources Reported in thAEI

In principle, thedNAEImakes estimates of aBHG and air pollutargmissions tahe atmosphereat the

highestlevel of disaggregation possible. Howevieraccordance withinternational guideline® on

emissionsinventory reporting, there are a number of known sourcéet are excluded fronthe

inventoryemission estimates

9 Natural sources are not included in the national totals (although estimates of some

sources are madenly anthropogenic emission sources are reported.

1 The NAElreports only primary source emissions to atmosphere (as per international
guidelines). Consequently, -suspension of particulate matter is not included in the
national totals (although estimatefor some resuspension terms are made) or any

secondary pollutants, such as tropospheric ozone.

9 Cruise emissions from civil and international aviation are not included in the national
totals (only estimates from landing and takéf (LTO) for civil and iatnational aviation

are included in the national totals).

T 9aiAYFiSa 2F ALYGSNYFGA2Y I ¢

items (i.e. excluded from the UK national totals).

Uihttps://www.gov.uk/government/uploads/system/uploads/attachment _data/file/681445/Emissions _of air_pollutants_statistical releas

SYraarzy

e _FINALvA4.pdf

http://www.ceip.at/fileadmin/inhalte/emep/2014 Guidelines/ece.eb.air.125 ADVANCE VERSION reporting guidelines 2013.pdf
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Assessing the completeness of the emissions inventory,fendge of validation studies are explained
under the Quality Assurance and Quality Control sections of this refenti¢n 1.6).

1.1.4 Geographical Scap

The geographical coverage of the emissions data in this report is the UK plus GiBralsions from
any other UK @erseas Territories (OTapide from Gibraltar, and Crown Dependencies (CDs) are
excluded.

Underthe UNFCEE DI D SYA&aarazya FTNRY GKS !'Y /54 |yR hta
G!'Y dzYoNBEtF FaANBSYSyidé¢ IINB AyOf dzRSR Ay (@sKS yI (7
NG,), SQ and NMVOCs emissions reported to the NECD/CLRTAP and the UNFCCC, where they are
reported as indirect GHGs.

1.2 Institutional Arrangementsor Inventory Preparation

The NAEI is maintained under contract to the Science and Innovation Climatenangy (SICE)
Division at the Department for Business, Energy and Industrial Strategy (BEIS) and the National Air
Qualityand Industrial Emissiortsvidence Team of the Department for Environment, Food and Rural
Affairs (Defra). The NAEI is alsefaoded ly the Scottish Government (SG), the Welsh Government
(WG) and the Northern Ireland Department of Agriculture, Environment and Rural Affairs (DAERA).

The UK emission inventories are compiled and maintained by the NAEI consortium, led by Ricardo
Energy & Evironment (the Inventory Agency).

Rothamsted Research compiles emissions of air quality pollutants and GHGs from agricultural
emission sources under a separate contract to Defra. Rothamsted Research provides the agriculture
inventory data and supporting domentation to Ricardo Energy & Environment for inclusion within

the NAEI submissions.

An overview of the organisational structures, roles and responsibilities within the NAEI is provided in
Figurel-1 below. The figure also illustrates the data flow from official statistical datasets, other data
provider organisations through the inventory compilation system and NAEI database to the main
international rgporting outputs.

For a summary of Key Data Providers to the NAEI work programme, see section 1.3.4.2

3Under the EU Monitoring Mechanism emissions are reported for the United Kingdom and Gibraltar only.
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Figurel-1 Overview of the Roles within th&AEI

Statistical Datasets Official National Datasets « Transport Statistics (DfT)

+ Energy and fuel statistics (BEIS ) + Emission Factors (EMEP-EEA Guidebook)
* PI, SPRI, NIPI (EA, NRW, SEPA, NIEA) *Food and Farming Statistics (Defra, DAERA)

Other National Datasets
+ Industry & NGOs — UKPIA, MPA, other trade associations, individual companies

Data Collection

Ricardo Energy & Defra contract
Environment Agriculture inventory —
(Lead Contractor) e n A Rothamstead Research
LULUCF inventory — CEH and
Forest Research Ra‘”.Data
Minor contributions from
three other subcontractors Checked
Input Data
[ ]
Compilation
Inventory agency - BEIS, Defra,
(Consortium led by . Scottish Government,
. UK Emission inventory
Ricardo Energy & 'Dafabase‘ Welsh Government,
Environment) DAERA
AQ
pokant em(i;sg%ns
qussens  Jropons
- -
& NECD & EUMM
1.2.1 Defra

Defraishe DepartmenNB a LJ12 Yy aA0f S F2NJ YSSiAy3I GKS ! Y D2OSNYY
reporting on aimuality pollutant emissionsDefrahas the following roles and responsibilities:

1 National Level Management & Planning

9 Overall control of the inventory programme ddepment & function;

9 Procurement and management of contracts which deliver and report emissions
inventories;

1 Development of Legal & Contractual Infrastructure
1 Review and evolution of legal & organisational structure;

1 Implementation of legal instruments amntractual developments as required, eeet
guidelines.
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1.2.2 Ricardo Energy & Environment

& (K 3nvehtorydgency, RicardEnergy & Environmentis responsible for compiling the
emission inventories and submitting them on behalf of Defra. Other rolesespbnsibilities include
the following:

Planning

1 Coordination with Defra and BEIS to compile and deliverNid=lto meet international
reporting requirements and standards;

1 Review of current performance and assessment of required developawtion;

9 Scheduling of tasks and responsibilities of the range of inventory stakeholders to ensure
timely and accurate delivery of emissions inventory outputs.

Preparation

9 Drafting of data supply agreements with key data providers;

1 Review of source data &8entification of developments required to improve the inventory
data quality.

Management
1 Documentation & secure archiving of data and relevant information;
9 Dissemination of information tblAElstakeholders, including data providers;

1 Management of inventorfQA/QC plans, programmes and activities across all aspects of
the inventory.

9 Archiving of historic datasets (and ensuring the security of historic electronic data),
maintaining a library of reference material. TRAEdatabase is backed up whenever the
database has been changed.

Inventory Compilation

9 Data acquisition, analysis, processing and reporting;

1 Delivery of the Informative Inventory Report (IIR) and associated datasets to time and
quality.

RicardoEnergy & Environmers the lead contractor in # consortium responsible for compiling and
maintaining the NAEdndhas direct responsibility for the items listed above, as well as managing the
inputs from subkcontractors, and incorporating the inputs from other contracts directly held by other
organisdions with Defra:

9 Agricultural emissions of air quality pollutants are prepared by a consortium led by
Rothamsted Research, under contract to Defra.

Ricardo Energy & Environment 42



Introduction

Information Dissemination

Data from the NAEdre made available to national and international bodieginumber of different
formatsand publications, including being published as official national statiStles NAEI team also
liaise regularly with representatives from industry, trade associations, UK Government and the
Devolved Governments in Scotlamlales and Northern Ireland.

In addition, there is a continuous drive to enhance the information made available and accessible to
the public. The NAEI website is updated annually, giving the most recent emissions data and other
information such as temporatends, new pollutants and methodology changes.

The NAEI web pages may be fountitl://naei.beis.gov.uk/

The web pages are arranged to allow easy and intuitive access to the detailed emissions data, as well
as providing general overview information on air pollutants and emissions inventories faxpents.
Information resources available on the NAEI web pages include:

9 DataSelector - Emissions data, spanning all pollutants and the entire timeseries are
made available in numerous formats through a database. This allows extraction of
overview summary tables, or highly detailed emissions data.

1 Emissions Maps:Emissions of pollutants are generated as maps covering the whole UK
and are updated annually. Thegaee interactive maps illustrating emissions of various
pollutants on a 1 x 1 km resolution. The maps are available as images, but in addition the
data behind the maps can also be accessed directly from the website. An interactive
interface to the maps mage found athttp://naei.beis.gov.uk/emissionsapp/

1 Reports:- The most recent reports compiled by ti@sentoryteam, covering a range of
topics and tasks undertaken as part of the NAEI programme, a@enavailable in
electronic format.

1 Methodology:- An overview of the approach used for the compilation of the NAEI is
included on the website

In addition, the NAEI website provides linkswebpageghat explain technical terms, providerdient
pollutant concentration data and to sites that outline the scientific interest in spectfilufants and
emission sourcedn particular there are links to the various Defra pages containing comprehensive
measurement data on ambient concentrations of various gafits. The Defra amgualitywebsite can

be found athttp://uk -air.defra.gov.uk/

Information Archiving and Electronic Baalps

The UK emissions inventory team also have the responsibilihaaftaining an archive of reference
material and previously conducted work. This archive is both in paper format (held on site at the
RicardoEnergy & Environmemtffice in Oxfordshire), and in electronic format.

Electronic information is held on networkegrvers. This allows efficient access and maintains good
version control. The data on the servers are mirrored to a second s&ituated at a different location

to ensure data security, with incremental tape backups performed to maintain currencyatdélds

(in particular the compilation data and central database) are backed up whenever the files are being
changed.
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1.3 Inventory Preparation

1.3.1 Introduction

Figure1-2 shows the main elements of thRAEIsystem, from collection of source data from UK
organisations through to provision of data to international organisations. Further details of these
elements are discussed #ction1.3.4to Section1.3.8

Figurel-2 Overview of the Inventory Preparation Process
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1.3.2 The Annual Cycle of Inventoi@ompilation

The activities outlined above iRigurel1l-2 comprise the annual cycle of NAEI delivery from data
acquisition, method selection and development through to reporting. Each year the latest data are
added to the NAEI and the whole timeseries is updated to take account of improved data and any
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advancesn the methodology used to estimate the emissions. Updating the whole timeseries, making
re-calculations where necessary, is an important process as it ensures that:

1 The full NAEI dataset/timeseries is based on the latest available data, using the nesgt rec
research, inventory guidance, methods and estimation models available in the UK;

1 TheNAElestimates for a given source are calculated using a consistent approach across the
full timeseries and the full scope of pollutants;

1 All of the NAEI data argubject to an annual review, and findings of all internal & external
reviews and auditecommendationsre integrated into the latest dataset.

This annual cycle of activity is represented schematicaljginrel-3. Itis designed to ensure that the
NAEMata are compiled and reported to meet all quality requirements and reporting timescales of the

UNEGE, other internationalforumsand for UK and Devatd Government publications of inventory
data

Figurel-3 The AnnuaNAEICycle in the UK

1.3.3 The NAECompilationSystem

The compilation of thélAEkequires a systematic approach to tbellection andtollation of statistical
and source emission measurement information, and the subsequent calculation of comprehensive,
coherent and comparable air emissions data to a range of users as illustrdteginel-4.
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