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Preface

This report is Malta’s National Inventory ReportlRY submitted in April 2013 to the
UNFCCC. It contains national greenhouse gas eéomssstimates for the period
1990-2011, and the descriptions of the methus#sl to produce the estimates. The
report is prepared in accordance with decisiofCP38 and follows the structure
outlined in the document FCCC/SBSTA/2066/9

The Greenhouse Gas Inventory is compiled by theoNalt Inventory Systems Team
within the Malta Resources Authority. The GHG Int@y is compiled according to
IPCC 1996 Revised Guidelines [1] and Goodcfrra Guidance [2] with reference
to the new 2006 IPCC Guidelines [3]. Eacarythe inventory is updated to include
the latest data available. Methodological charayesmade to take account of new data
sources, new guidance from IPCC or other spea§iues.

! FCCC Decision 18/CP.8. Guidelines for the preparation of national communications by Parties included in Annex |
to the Convention, part :UNFCCC reporting guidelines on annual inventories. Report of the Conference of the
Parties on its Eighth Session, held at New Delhi from 23 October to 1 November 2002. FCCC/CP/2002/7/Add.2 28
March 2003.

2 Updated UNFCCC reporting guidelines on annual inventories following incorporation of the provisions of decision
14/CP.11. See http://unfccc.int/resource/docs/2006/sbsta/eng/09.pdf
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Executive Summary

ES.1 Background information on greenhouse gas
inventories and climate change

ES.1.1 Background information on climate change (e.g. as it
pertains to the national context)

In 1988, following a proposal by Malta, the Unitddtions General Assembly addressed
climate change for the first time by adopting Rasoh 43/53. This recognized that

“climate change is a common concern of mankind;estlimate is an essential condition
which sustains life on earth”, and determined thatessary and timely action should be
taken to deal with climate change within a glolahfework ...”

In response to the threat of climate change, thev@ation entered into force in 1994 and
the Kyoto Protocol was established to strengthenGbnvention by committing Annex |
Parties to individual, legally-binding targets imik or reduce their GHG emissions.

The Republic of Malta ratified the United Nationsfework Convention on March
1994 as a non-Annex | country, and the Kyatmdtol, in the same capacity, on
11" November 2001. It is important to note that owiagt ratification as a non-Annex |
country, Malta has no emission limitation or reducttargets for greenhouse gases
(GHG) for the first Kyoto Protocol commitment peti?008-2012).

In COP15/MOP5 in Copenhagen, Malta made a reqoedsfinclusion in Annex | to the
UNFCCC. This was adopted in 2010 and hence Malteow included in Annex | but
still remains without quantified emissions limit @ reduction target for the first
commitment period of the Kyoto protocol.

This is the third National Inventory Report (NIRgibg submitted under the capacity of
an Annex | party.

ES.1.2 Background information on greenhouse gas inventories

This report is Malta’s National Inventory ReportlRY being submitted in April 2013. It
contains GHG emissions estimates for the period01@09 2011, and describes the
methodology on which the estimates are based. rBEpagrt and the attached Common
Reporting Format (CRF) have been compiled inoetance with UNFCCC reporting
guidelines on annual inventories contained icudoent FCCC/CP/2002/8 and Decision
18/CP8 of the Conference of Parties.

Malta’s greenhouse gas inventory is compiled byNlagonal Inventory Systems Team
within the Malta Resources Authority. The Climatehadge and Policy Unit is
responsible for all functions of the inventory &yst from data collection from other
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entities within different sectors, to data managamérough to the preparation and
submission of reports.

The inventory covers the six direct greenhouse gyaseler the Kyoto Protocol. These
are as follows:

» Carbon dioxide;

* Methane;

* Nitrous oxide;

e Hydrofluorocarbons (HFCs);

» Perfluorocarbons (PFCs); and
* Sulphur hexafluoride (S

These gases contribute directly to climatange owing to their positive radiative
forcing effect. Also reported are four indirecegnhouse gases:

» Nitrogen oxides (reported as NO

» Carbon monoxide;

* Non-Methane Volatile Organic Compounds (NMVOC); and
e Sulphur oxides (reported as §O

Emissions data for direct greenhouse gases, dsgaigd by gas is given in Table ES2.1
while emission data for indirect GHGs given in TaltS4.1 Emissions of Indirect
Greenhouse Gases in Malta (Gg).

The structure of this report is as follows:

* Chapter 1 of the report provides an introductiod background information on
greenhouse gas inventories.

e Chapter 2 provides a summary of the emission trémdaggregated greenhouse
gas emissions by source and gas.

» Chapters 3 to 9 discuss each of the main souregaaés in detail.
* Chapter 10 presents information on recalculationprovements and a summary
of responses to review processes.

The Annexes provide more detailed information rdopay specific topics and issues as
set out in the Guidelines.
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ES.2 Summary of national emission and removal relat  ed
trends

ES.2.1 GHG Inventory

Table ES2.1 presents Malta’'s Greenhouse Gas ntome totals by gas, both
including and excluding net emissions from LULUCFhe total GHG gross emissions
amounted to 3021.2 Gg G@q in 2011, an increase of 50.6 % compared t0.1990

CQO; is the largest contributor to national emissionshwd7.2% share of total gross
emissions in 2011; this is the case throughoutithe series. CHlis the second highest
emitted greenhouse gas representing a share of, Avdbb lesser shares for the
fluorinated gases and,@ at 3.6% and 1.7% respectively.

Looking at the whole time series (1990-2011),GTtH, and fluorinated gases have been
increasing while DO has been seen to decrease in the past years.

Table ES2.1 Emissions of GHGs in terms of carbon akide equivalent emissions for the period 1990-
2011 (Gg CQ Equivalent).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
CO, (Net) 1809.0] 19845 208819 20849 21963 5@A| 22087 21987 220211 22032 2,803
?G?gss) 1,8655| 20410 21455 21414 22529 22130 622 22553 272586 2,348]1 2,345.2
CH; 911 914 94.4 98.1 1009 1047 107.0 1104 2112, 1138 125.0
N,O 49.9 50.4 51.1 52.8 543 592 54.9 564 612 556 610
HFCs NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, j
NO NO NO NO NO NO NO 739 739 739 83
PFCs NANE,| NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, 0.0
NO NO NO NO NO NO NO NO NO NO :
SR 0.0 0.0 15 15 i 16 15 15 15 i5 1.5
Ec’t‘."" Net)\ 9 9500| 21263 22365 22373 23530 23018 721| 24399 24509 2537)9 24881
missions
Ec’t‘f’" Gross| 50066 21828 22930 229390 24095 23784 2264 24965 25074 25938 2,541.0
missions
2001 2002 2003 | 2004 | 2005 2006 2007 2008 | 2009 2010 | 2011 | % Change
CO, (Net) | 2,4089] 24289 2606]7 25604 2647.0 125| 26980 26568 25696 25809 2,608.4 43.9
?G%SS) 24648 24848 26637 26186 27040 26710 5697 2,715.6] 26285 26406 2,663.1 42|75
CH; 1255 126.9 126 4 1328 1399 148.7 158.8 158.0 167.2 1754 1674 83.7
N,O 58.7 58.0 559 56.5 585 59|9 59.3 567 543 951 504 1.0
HFCs 153 28.7] 401 604 64)5 875 106.2 1167  3120. 1216 1320 100.(
PFCs 0.0 0.0 0.4 27.0 234 233 22.8 0.9 7.0 66 33 100.0
SR 16 16 2.2 14 1.4 1y 17 18 16 18 18 BRD
Eﬁ;‘?s' i 0':? 26100 26443 28311 28397 29349 29332 48P 3,002.0 29201 29382 29615 51.9
Total
Gross 26659| 27002 2,888.L 2,897|82,992.0| 2992.0| 3,105 3,060.8 29790 2,997.9 3,021.2 6 50.
Emissions
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ES.3 Overview of source and sink category emission
estimates and trends

ES.3.1 GHG Inventory

Energy is the largest contributor of GHG ssions in Malta with a share of
88.8% of the gross national emissions. Withis #ector the energy industries (power
plants) account for the majority of the emissiora.8%) and this has increased by 41.2%
between 1990 and 2011. This activity also remtiashighest contributor overall.

The second highest contributor is transport (whicborporates road transport, national
navigation and domestic aviation), this acceumdr 21.1% of the energy sector
emissions, and representing an increase of aroli®% over the time series covered by
this report. The other energy sub sectors togettade up the remainder of this sector’'s
emissions.

Emissions within the Industrial Processes sectooatt for 4.7% for 2011. Here one
should note that many of the industrial procesegmies as stipulated by IPCC
guidelines do not occur in Malta. The Solvent @ider Product Use sector comprises
a very small amount of the total emissiomsowghout the whole time series; in
2011 it accounted for less than 0.1% of totalssions. The sector has also seen a
decrease of 47.3% over the whole time series.

Agriculture in Malta is estimated to contribute @and 2.4% of total national GHG
emissions for 2011. The Waste sector has thid thrgest share of the total GHG
inventory emissions (4.3%), with the largesttioor of emissions for the reporting
year 2011 resulting from the Solid Waste Dispasaland category (86.1%), followed
by liquid waste (13.2%). The overall trend in thector for the whole time series is one
of continued increase in emissions (235% increages 1990).

The Land Use, Land-Use Change and Forestry (LOEU sector includes yearly
estimates of carbon dioxide emissions andovais by particular vegetation types.
In 2011 -59.67 Gg of COremovals were estimated, accounting for a net vamo
equivalent to 2.0% of the total emissions for 2011.
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Table ES3.1 Aggregated emission trends per sourcategory (Gg CO, equivalent).

Source Category 1990 1991 1992 1993 1994 1995 1996 1997

1. Energy 1,878.10 2,054.34 2,159.82 2,156.12 2,267,.74 0226. 2,278.68 2,268.6

2. Industrial

Processes 0.33 0.53 1.65 1.69 1.99 3.21 3.04 7711
3. Solvents and

Other Product 2.48 2.48 2.48 2.4 2.48 2.48 2.48 248
Use

4. Agriculture 87.81 85.53 86.96 87.58 86.80 93.83 90(93 92.85
5. LULUCF -56.54 -56.54 -56.54 -56.54 -56.54 -36)5 -56.54 -56.54

6. Waste 37.84 39.88 42.08 46.044 50.51 52.81 53|49 558.34
Total (net

emissions) 1,950.02 2,126.24 2,236.45 2,237.32 2,352.98 23521, 2,372.09 2,439.9
Source Category 1998 1999 2000 2001 2002 2003 2004 2005

1. Energy 2,272.74 2,363.35 2,360.56 2,480.70 2,500.77 2358D. 2,634.63 2,722.43

2. Industrial

Processes 76.54 75.80 10.11 17.2y 30.61 42.43 90(34 89.92
3. Solvents and

Other Product 2.48 2.72 3.01 2.39 2.5b 2.38 2.37 226
Use

4. Agriculture 95.39 91.27 102.95 98.7f7 97.94 91.10 95|65 93.58
5. LULUCF -56.54 -55.91 -55.91 -55.91 -55.91 -57.00 -58|17 7.08

6. Waste 60.25 60.62 64.40 66.84 68.29 71.88 74|86 83.76
Total (net

emissions) 2,450.86 2,537.84 2,485.12 2,610.p0 2,644.26 214301 2,839.68 2,934.8
Source Category | 2006 2007 2008 2009 2010 2011

1. Energy 2,689.09 2,775.93 2,734.83 2,647.R9 2,659.62 2668

2. Industrial 112.80 130.90 131.6¢ 129.17 130.p4 140

Processes ) ’ ’ ’ '

3. Solvents and

Other Product 2.03 2.71 2.10 1.6( 1.2P 1.3

Use

4. Agriculture 93.36 95.23 86.44 83.26 78.04 70.

5. LULUCF -58.87 -58.86 -58.86 -58.8f -59.67 -59.

6. Waste 94.76 100.78 105.77 117.64 128.73 126

Total (net

emissions) 2,933.18 3,046.69 3,001.96 2,920.09 2,938.24 %26
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ES.4 Other information

Table ES4.1 lists the indirect greenhouse gydeewhich Malta has made emissions
estimates. Nitrogen oxides, carbon monoxide andvVRKIs are included in the
inventory because they can produce increasegrapospheric ozone concentrations

and this increases radiative forcing. Sulphuides are included because they
contribute to aerosol formation.

Table ES4.1 Emissions of Indirect Greenhouse GasigsMalta (Gg).

Gas 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

NOy 7.55 8.12 8.53 8.68 9.06 8.85 9.10 9.15 9.22 9.55 8.38
Co 23.63 25.28 26.95 28.23 29.24 29.93 30.62 30.98 30.70 30.74 29.77
NMVOC 6.20 6.55 6.91 7.23 7.47 7.63 7.94 8.16 7.84 7.79 3.36
SO, 15.78 17.84 19.72 20.40 23.93 27.17 28.71 29.82 30.93 27.99 24.43
Gas 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

NOy 9.11 9.22 9.47 9.05 9.83 9.20 9.74 9.58 9.30 9.33 8.87
Cco 29.01 28.53 28.41 27.88 28.83 28.67 29.92 30.06 31.22 31.82 31.10
NMVOC 3.39 3.29 3.05 3.11 3.54 3.70 3.59 3.28 2.97 3.45 2.67
SO, 26.07 25.34 27.53 11.96 1231 12.38 12.76 11.69 8.27 7.76 7.88

page xvii




Contacts

Compilation of this document and the relevant datéection has been carried out within
the Malta Resources Authority by the Climate Chamage Policy Unit. Technical
enquiries should be directed to:

Climate Change and Policy Unit
Malta Resources Authority
Millennia Complex 2 Floor

Trig Aldo Moro

Marsa MRS 9065

Malta EU

Tel: +356 21220619

Fax: +356 22955200

Email: MRA-ClimateChange@office.mra.org.mt
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Chapter 1 INTRODUCTION

1.1 Background Information on Greenhouse Gas Inventories
and Climate Change

1.1.1 Background Information on Climate change

In 1988, following a proposal by Malta, the Unitddtions General Assembly addressed
climate change for the first time by adopting Ratoh 43/53. This recognized that

“climate change is a common concern of mankind;eslimate is an essential condition
which sustains life on earth”, and determined thatessary and timely action should be
taken to deal with climate change within a glolahfework ...”

In response to the threat of climate change, thev@ation entered into force in 1994 and
the Kyoto Protocol was established to strengthenGbnvention by committing Annex |
Parties to individual, legally-binding targets imik or reduce their GHG emissions.

1.1.1.1Background Information about Malta

The Maltese archipelago is centrally located inNesiterranean Sea, and is made up of
three main islands, Malta, Gozo and Comino, witmwamber of additional small
uninhabited islets which together amount to a tarala of 316 kf1 The climate is
typically Mediterranean with moist, mild winterscadry, hot summers.

Population size between 1990 and 2011 has growm 361,908 to 416,055. Gross
Domestic Product (GDP) has increased from €1.8hilin 1990 to €6.4 billion in 2011.
The Maltese economy is highly dependent on fordigiwle and services. The only
abundant natural resource is limestone, mainlysetil in the construction industry. No
indigenous fossil fuel sources are available.

1.1.1.2Malta’s Climate Change Obligations

The Republic of Malta ratified the United Nationsfework Convention on fMarch
1994 as a non-Annex | country, and the Kyoto Pmitom the same capacity, on 11
November 2001. It is important to note that owtngthe fact that Malta ratified this
protocol as a non-Annex | country, it has no emissimitation or reduction targets for
greenhouse gases (GHG) for the first commitmenbger

In COP15/MOPS5 in Copenhagen, Malta made a reqoedssfinclusion in Annex | to the
UNFCCC. This was adopted in 2010 and hence Malt@ow included in Annex | but
still remains without quantified emissions limitati or a reduction target for the first
commitment period of the Kyoto Protocol between&Q012.
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Malta became a member of the European Union in 2804 adopted/transposed
legislation agreed at European level. Obligatiomden EU legislation related to the scope
of this report include obligations set out in Diree 87/2003/EC which establishes an
emissions trading scheme for specific sectors withe Community (EU-ETS). Only
emissions of C@from the two power plants fall within the scopetioé directive up to
the year of this report. Emissions from all othecters which do not fall under the EU-
ETS (except memo items and civil aviation) fallwit the scope of the so-called "Effort
Sharing Decision" (Decision 406/2009/EC) which blkshes annual binding greenhouse
gas emission targets for Member States for theo@e2013-2020. Malta is bound to
limit GHG emissions from the sectors falling withihe scope of this decision to a
maximum of +5% of 2005 levels by 2020.

1.1.2 Background Information on Greenhouse Gas Inventori es
1.1.2.1 Reporting of Malta’s Greenhouse Gas Inventp

This ‘National Inventory Report’ for Malta contaif@HG emissions estimates for the
period 1990 to 2011, and describes the methodabogwhich the estimates are based.
This report and the attached Common Reporting FO(@RF) have been compiled in
accordance with UNFCCC reporting guidelines on ahnnventories contained in
document FCCC/CP/2002/8 and Decision 18/CP8 oftird@erence of Parties.

Malta also reports GHG emissions by sources anavals by sinks in the Common
Reporting Format (CRF) tables. The estimates aresistent with the IPCC Revised
1996 Guidelines for National Greenhouse Gas Inves#o[l] and Good Practice
Guidance and Uncertainty Management in Nationak@Ghmeuse Gas Inventories [2].

The main part of the report presents greenhouseméssions for the years 1990-2011,
and discusses the reasons for the trends and ange$ in the estimates due to revisions
made since the last inventory. The Annexes prowsdpplementary detail of the
methodology of the estimates, and explain how thee@house Gas Inventory relates to
the IPCC Guidelines.

The CRF consists of a series of detailed spreatishegh one set for each year. The
CRF reports much more detail than the IPCC Sectdedlles, in that it contains
additional tables of activity data as well as updatersions of the IPCC Sectoral Tables.

Malta’s greenhouse gas inventory is compiled byNa@onal Emissions Inventory team
within the Malta Resources Authority. The Clima@hange and Policy Unit is

responsible for all functions of the inventory gymst from data collection from various
entities within different sectors, to data managemérough to the preparation and
submission of reports.
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1.1.2.2 Greenhouse Gases Reported in Malta’s Invemty

The inventory covers the six direct greenhouse gyaseler the Kyoto Protocol. These
are as follows:

» Carbon dioxide;

* Methane;

* Nitrous oxide;

* Hydrofluorocarbons (HFCs);

» Perfluorocarbons (PFCs); and
* Sulphur hexafluoride (S

These gases contribute directly to climatange owing to their positive radiative
forcing effect. Also reported are four other gaséh indirect greenhouse effects:

» Nitrogen oxides (reported as NQO

e Carbon monoxide;

* Non-Methane Volatile Organic Compounds (NMVOC); and
e Sulphur oxides (reported as §0

These indirect gases have indirect effects on tigdidorcing and are requested by the
UNFCCC guidelines.

1.2 Institutional Arrangement for Inventory Preparation

1.2.1 Institutional, legal and procedural arrangements f or
compiling Malta’s inventory

The institutional arrangement for inventory preparais described in Figure-1. The
Malta Environment and Planning Authority (MEPA) wasponsible for compiling the
national GHG inventory up to 2010. As of 2011 Malta Resources Authority (MRA)
is the authority entrusted with the role of comqlinational greenhouse gas emission
inventories. The National Emissions Inventory Teaithin the Climate Change and
Policy Unit at MRA has been delegated the main aesibility for managing the
inventory compilation system and for preparing iélevant submissions.
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Malta Eesources
Authority

!

Climate Change and
Policy Uit

!

Mational GHG
Emissions Inventory
Team

Figure 1-1 Institutional Arrangements for Inventory Preparation in Malta

1.2.1.1A Brief History of Greenhouse Gas Emission Inventaes
in Malta

The first national inventory of emissions and realswof GHG was carried out by the
University of Malta as part of the Climate Changmjéct which resulted in the
preparation and submission of Malta’'s First NatloGammunication. This inventory
exercise covered a time series from 1990 to 2000.

In 2001 the Malta Environment and Planning Autho(MEPA) was entrusted with the
responsibility of compiling national inventories, ithv a first step towards a
comprehensive inventory system being an ad hoctepofathe inventory mentioned
above, covering the years 2001 to 2003.

Subsequently, a decision was taken to set up alatdised system to cater for all
inventory reporting under climate change and aialiyu obligations, including in
particular reporting obligations under UNFCCC aneciSion 280/2004/EC of the
European Parliament and of the Council of 11 Fatyr@@04 concerning a mechanism
for monitoring Community greenhouse gas emissiaort far implementing the Kyoto
Protocol. However, a national government decisionearly 2010 resulted in the
greenhouse gas related functions migrating to MR# wther functions and obligations
being retained within MEPA.
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Work on developing and consolidating the greenhogas emissions and removals
inventory system is ongoing, to ensure that Ma#ia the capacity to meet its reporting
obligations in a reliable and timely manner.

1.2.2 Overview of inventory planning

1.2.2.1The National Inventory System and the Process of
Inventory Preparation

The Climate Change and Policy Unit is responsibledll functions of the inventory
system, from data collection, through data managém®& the preparation and
submission of reports.
Figure 1-2 represents a schematic of the main fiestaf the inventory system being

developed and also describes the steps that avkv@avin the inventory preparation. No
changes were made to the national inventory systece the GHG inventory submission

of March 2010.

Data
Providers

=

Activity
Data

Emission
Factors

= =

!

Worksheets

IPCC, EMAP,
Corinair Guidelines

National GHG Emissions Inventory Team

Inventory

Database

\ /

=

CRF Renorter

QA/QC Checks

Figure 1-2 Schematic Representation of the Nation&HG Inventory System

UNFCCC
MM
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1.2.2.2 Key Data Sources Providers

Activity data used for the preparation of this int@y has been obtained from Malta’s
past GHG inventory compilations [7, 8], the NatibB#atistics Office, and Government
entities (Ministries, departments within Ministjeand other public bodies such as
regulatory authorities, from private establishmeat&l published reports. These are
listed in Table 1-1.

Table 1-1 Key Data Providers by sector

Secta Key data providers
Enemalta Corporation
Individual private industrial entities
Malta International Airport
Malta Maritime Authority
Gozo Channel

Tug Malta

Civil Aviation Directorate
Malta Resources Authority
Transport Malta

National Statistics Office

Enemalta Corporation

Individual private industrial entities
Industrial Processes Transport Malta

National Statistics Office
Foundation for Medical Services

Energy

Solvent and Other ProducMalta Federation of Industry
Use National Statistics Office

Agriculture National Statistics Office

Land Use, Land-Use Changealta Environment & Planning Authority
and Forestry (LULUCF) Ministry for Resources and Rural Affairs

Malta Environment & Planning Authority
Malta Shipyards

Waste Ministry of Health

WasteServ Malta Ltd

Water Services Corporation
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1.3 Process of Inventory Preparation

1.3.1 GHG Inventory

Malta’s GHG inventory for the period 1990-2011 wamsnpiled in accordance with the
IPCC Revised 1996 Guidelines for National Greenbdsas Inventories [1], IPCC 2006
Guidelines for National Greenhouse Gas InventdB8gand Good Practice Guidance and
Uncertainty Management in National Greenhouse &aanitories [2].

1.3.2 Data collection, processing and storage

The following is a description of the process whislcarried out each year in order to
compile the GHG inventory for Malta.

1.3.2.1Data Collection

The collection of data is the starting point of (BEG inventory compilation. This starts
around August when data requests are issued t@ateniisted on a database of data
providers. The progress of data collection iskeacin the following months up to
December and reminders are sent out to ensurehthatata is received on time. In the
meantime other published data which can be fouritheis collected and stored in the
relevant database according to sector and subrsethis task provides the core activity
data which is essential to compile the GHG inventdtigure 1-3 outlines the main
elements of the data collection system used fotd4ainventory.
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Start August ﬁ End December

> ISoq@@ Email ————— -
——

Letter

Telephone

Contacts
Database

Internet

Raw Data
Database

Figure 1-3 Data collection for Malta’s greenhouseag inventory

1.3.2.2Method Improvement

During the period August to December any improveisién calculation methods which
have been identified are carried out. These imgm@nts are either issues identified
from the previous inventory submission or are madssible due to new or more
comprehensive data being obtained.

1.3.2.3Data Verification

Activity data received are examined. Inconsistes@re investigated, such as time series
discrepancies, or changes in values from the puevio the current inventory year.

1.3.2.4Data Processing

Data is processed to transform it to the approprfi@tmat to allow calculation of direct
and indirect GHG emissions.

1.3.2.5Emission Estimation
The processed activity data is then used to prodogssions estimates.

1.3.2.6Emissions Review

The emissions are checked to detect inconsistemei¢ise estimated emissions (time
series variations and year to year changes). Aisgaitulation or error is corrected to
produce the final emissions estimated for the itmgrreporting year.
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1.3.2.7Report Generation

Draft reports are written to satisfy the reportiergeria of the UNFCCC or EU. These
include descriptions of methodologies, backgrouathdemissions for the reporting year
and any re-calculations from previous years.

1.3.2.8Report Review

The reports are reviewed internally and by extewowitributing agencies namely the
Ministry responsible for Climate Change MRRA ane tBU secretariat. Any changes
are then made and the report is finalised.

1.3.2.9Report Publication

Final reports and data sets are then submittedpabtished on publicly available web
sites.

1.3.2.10 Data archiving

At the end of each inventory cycle, all data, sgsbeets, databases and reports are
archived, allowing all data to remain traceabl@uti it be needed in future years.

1.3.3 Quality Assurance/Quality control (QA/QC) procedur es and
extensive review of GHG inventory

The inventory team has made its utmost effort teuem as high a level of quality and
reliability as possible and is aware that thereneed of a standardised Quality
Assurance/Quality Control (QA/QC) system. Detail§ the plan to establish a
standardised Quality Assurance/Quality Control (Q8) system within the national
inventory system are given in section 1.6.

1.4 Methodologies and Data Sources

1.4.1 GHG Inventory

The methods used to estimate emissions are dedcdnlzketail in the relevant sections of
this report. The methodologies and emission faatised have been principally obtained
from the following guidelines:

* Revised 1996 IPCC Guidelines for National Greenbdbas Inventories [1];

page 9



e 2006 IPCC Guidelines for National Greenhouse Geasnitories [3];

» EMEP/Corinair Emissions Inventory Guidebook — 2(@}6

* EMEP/Corinair Emissions Inventory Guidebook — 2(00];
 EMEP/EEA Air Pollutant Emissions Inventory Guidekee2009 [11].

1.5 Description of Key Source Categories

1.5.1 GHG Inventory (including and excluding LULUCF)

An important aspect of inventory preparation is itentify key emission source
categories. Key categories are defined as thessuwf emissions that have a significant
influence on the inventory as a whole, in termshef absolute level of the emissions, the
trend, or both. The key source analysis is prepaceording to methods described in the
IPCC Good Practice Guidance [2] and is based ortaidal990-2011 GHG inventory
data. The analysis has been performed using gleéahing potential (GWP) weighted
emissions, which gives totals of emissions for th&n greenhouse gases in terms of
carbon dioxide equivalents. The GWP values appredeproduced below in

Table1-2 The analysis performed represents a Tier 1 arsand has been completed
with and without the LULUCF sector, in accordancéhvthe provisions set out in the
Good Practice Guidance [2]. The list of gases ia ktter mentioned table is not
exclusive and other GWP factors that may have hesa are specified in the sector
specific text.

Table 1-2 GWP for HFCs, PFCs and S§

. Chemical Global Warming Potential

Chemical

formula [13]
Carbon Dioxide CO, 1
Methane CH, 21
Nitrous Oxide N,O 310
HFC-32 CH,F, 650
HFC-134a CH,FCF; 1 300
HFC-125 C,HF5 2 800
HFC-227ea C3HF, 2900
HFC-143a C,oHsF5 3800
Perfluoropropane CsFg 7 000
Perfluoroethane C,Fg 9 200
HFC-23 CHF, 11 700
Sulphur hexafluoride SFg 23 900

For the stationary combustion sector, emissiong lh@en disaggregated according to the
fuel type consumed. The LULUCF sector incorpordiath sources (positive emissions)
and sinks (negative emissions) of £0To avoid confusion in the key source list with
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respect to sinks, these have been treated as thbeghvere a source of carbon of equal
magnitude, using the absolute value of the sink.

The key source analyses for 1990 and 2011, withvaticbut LULUCF are presented in
Al Annex 1: KEY CATEGORIES.

1.6 QA/QC Procedures

1.6.1 Description of the QA/QC current system

The need for a standardised Quality Assurance/@Quabntrol (QA/QC) system within
the national inventory system is recognised anaclshowledged as being an important
aspect to be addressed in the ongoing developnfetiteosystem in general. Work
specifically aimed at developing a QA/QC systeroisned part of the national inventory
system team’s work plan for 2012, to ensure thdityuand reliability of the activity
data, emission factors and emission estimatesmenwith the principles of transparency,
accuracy, consistency, comparability and completen®uality assurance and quality
control methods are continuously being developed.

Efforts were made to ensure as high a level ofiyuahd reliability as possible. A
priority task has been to ensure that the bestabtaisources of data are used, especially
where these have been verified (for example datafugh consumption in power
generation plants for the most recent years has beeved from verified emission
reports that local installations are obliged tomsitlpursuant to Directive 2003/87/BC

1.7 General Uncertainty

1.7.1 GHG Inventory

In an inventory process, uncertainty estimatesaaressential element. Uncertainty can
be described as being a measure of the lack of lealg® of the true value of a variable,
and may be defined by a probability density functicharacterising the range and
likelihood of possible values.

Uncertainties are associated with both the actiddta and the emission factors, and are
therefore reflected in the final results. Duritngstinventory preparation, the necessary
uncertainty data have been identified and a Tiendertainty assessment, as per IPCC
Good Practice Guidance [2] Table 6.1 format, haanbsorked out and is presented in
A7 Annex 7: Tier 1 UNCERTAINTY ESTIMATION.

In all the inventory years reported for Malta, thajor source of emissions is the Public
Electricity and Heat Production (1Ala) category.s Wdicated earlier, good quality

3 . . . _
Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing a scheme for
greenhouse gas emission allowance trading within the Community and amending Council Directive 96/61/EC
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activity data has been used to calculate the eomssifrom this category; fuel
consumption figures from this sector are of a digantly high level of quality,
especially since for the most recent years, tha bleing used has been verified according
to the obligations arising under the EU emissioadihg scheme.

1.8 General Assessment on Completeness

1.8.1 General Assessment of Completeness

Completeness means that an inventory covers atteswand sinks, as well as all gases.
In this inventory submission Malta is including esions from all of its known major
sources of greenhouse gases emissions and remdMatex 5 shows sources of GHGs
that are not estimated in the Malta GHG inventanyd the reasons for those sources
being omitted.
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Chapter 2 TRENDS IN GREENHOUSE GAS EMISSIONS

2.1 Description and Interpretation of Emission Trends for
Aggregated Greenhouse Gas Emissions

2.1.1 Trends in Emissions of Direct Greenhouse Gases

Trends in overall emissions (disaggregated by ges)shown in Figure 2-1 and Figure
2-2; the ‘without LULUCF’ and ‘with LULUCF’ casesspectively. These represent in
graphical form the data included in Table 2-1. Frt®90 to 2011, gross GHG emissions
increased by 1015Gg G@quivalents.

Figure 2-1 represents emissions without subtradtiegevels of C@removals. As can
be expected, overall emission values shown hergraager than in the ‘with LULUCF’
representation.

Figure 2-2 ‘with LULUCF emissions show net overainissions after the level of
removals (‘negative emissions’) of GArom the atmosphere as calculated for the
LULUCF sector are subtracted from the gross totangity of emissions (‘positive
emissions’).

An overall increase in emissions over the timeesers clear, with some fluctuations in
certain instances. The change in gross emissiasscélculated in terms of GO

equivalents for Cg CH,;, N,O, HFCs, PFCs and §Fbetween 1990 and 2011 is of
50.6%, a main contributor to this increase beimgttend in C@emissions.

Table 2-1 Emissions of Greenhouse Gases by Year (g CO, equivalents)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
CO; (Net) 1,809.0 1,984.5 2,088/9 2,084.9 2,196.3 5@7| 2,208.7 2,198.7 2,202/1 2,292.2 2,280.3
CQ; (Gross) 1,865.5 2,041.0 2,145\5 2,141.4 2,252.9 2130 2,265.2, 2,255.8 2,258|6 2,348.1 2,345.2
CH, 91.1 91.4 94.4 98.1 1009 1047 107.0 110.4 2112. 113.8 125.0
N,O 49.9 50.4 51.7 52.8 54.8 59{2 54.9 55.4 61.2 5%6. 61.0
HFCs NA,NE, | NANE, | NANE, | NANNE, | NANE, | NANE, | NANE, A
NO NO NO NO NO NO NO 739 739 739 83
PFCs NA,NE,| NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, | NANE, 0.0
NO NO NO NO NO NO NO NO NO NO )

Sk 0.0 0.0 1.5 1.5 1.5 1.5 15 15 1.5 1.5 1.5
E?T:?;sionsNet 1,950.0 2,126.3 2,236.5 2,237|3 2,353.0 2,321.8 72213| 2,439.9 2,450.9 2,537{9 2,483.1
TOtf'iI . Gross 2,006.6 2,182.8 2,293.0 2,293|9 2,409.5 2,3718.4 284 2,496.5 2,507.4 2,593/8 2,541.0
Emissions

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 % Change
CQO;, (Net) 2,408.9 2,428.9 2,606[7 2,560.4 2,647.0 12pB| 2,698.0 2,656. 2,569/6 2,580.9 2,6038.4 43.9
CQ; (Gross) 2,464.8 2,484.8 2,663.7 2,618.6 2,704.0 67120 2,756.9 2,715.6 2,628|5 2,640.6 2,663.1 42.7
CH, 125.5 126.9 126.4 132.8 1399 148.7 158.8 158.0 167.2 175.4 167.4 83.7
N,O 58.7 58.2 55.5 56.% 58.6 59(9 59.3 5b.7 54.3 9%1. 504 1.0
HFCs 15.3 28.7| 40.1 60.4 64(5 87.5 106.2 116.7 3120. 121.6 132.2 100.(
PFCs 0.0 0.0 0.( 27.9 2314 23.3 22.8 1p.9 7.0 6.6 3.3 100.0
Sk 1.6 1.6 2.2 1.9 1.4 1.v 17 1{8 1.6 1.8 1.8 BD
E?Tgﬁslsions’\la 2,610.0 2,644.3 2,831.1 2,839|7 2,934.9 2,933.2 4630| 3,002.0 2,920.1 2,93842 2,961.5 51.9
E?Ti?slsio(ralrsoss 2,665.9 2,700.2 2,888.1 2,897|8 2,992.0 2,992.0 0536l 3,060.8 2,979. 2,997(9 3,021.2 50.6
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National Greenhouse Gas Emissions Inventory for Malta
1990 - 2011
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Figure 2-1 Trend in Overall Emissions without LULUCF
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Figure 2-2 Trend in Overall Emissions with LULUCF

Sub-dividing the whole time series shows a chamgéhe rate of increase of overall
emissions. The largest increase in emissionsssrabd from the year 1990 to the year
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National Greenhouse Gas Emissions Inventory for Malta
1990 - 2011

2000: 27.4% (including LULUCF); an increase of 28.% observed from 2000 to 2011.
In 2011 there was an increase in emissions of 0.68é6 2010. Changes in emissions
year-on-year are shown in Figure 2-3.

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

Increase in total GHG emissions

-2.0%

-4.0%

Figure 2-3 Percentage increase or decrease in to&hissions for each year over previous year

Figure 2-4 and Figure 2-5 present the trends irsgions intensity, vis-a-vis emissions
per capita and emissions per unit GDP respectivielygeneral, per capita emissions have
risen from around 5.3 tonnes per head in 1990ltdonnes per head in 2011.

On the other hand, the overall trend in emissioas ynit billion Euro GDP shows a

general decrease throughout the whole time sefrims; 1026Gg in 1990 to 460Gg per

billion € in 2011. This is seen as a reflectiordetoupling of emissions from economic
development (as represented by GDP) over the wtisle series, though there are
significant fluctuations when comparing shorterdimanges (for example 1994-2000 and
2000-2005).
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Figure 2-5 Trend in Emissions per unit GDP
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2.2 Description and Interpretation of Emission Trends by Gas

2.2.1 Carbon Dioxide Emissions and Removals

The pattern of C® emissions and removals, over the time series 1890011 is
presented in Figure 2-6. Emissions of this gaoowaa for around 87.9% of overall
national greenhouse gas emissions (as calculatéginms of CQ equivalents for C@
CHg, N2O, HFCs, PFCs and 9F This share has been maintained throughout ¢hieg
under consideration.

An increase of 44% in C{emissions is observed for the period between H@02011.
Some level of stabilisation and decline can be ss@n the most recent five years. The
CO, removal portion through the LULUCF sector accouatan average annual figure of
around -60Gg.
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Gg CO2
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-500.0
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Figure 2-6 Trend in Emissions of CQ
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2.2.2 Methane Emissions
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Figure 2-7 Trend in Emissions of CH

In 2011, emissions of CHepresented a share of 5.7% of overall nationasgons, as
calculated in terms of C{equivalents for CQ CH,;, N.O, HFCs, PFCs and &F The
general increase in emissions of this gas ovetithe series under consideration is of
83.7%. The trend in emissions of £id represented in Figure 2-7. As can be observed,
CH, emissions mainly originate from the Waste sectat @ a lesser extent from the
Agriculture sector. The Energy sector contributegesy small share of CHannually.
Activities typically leading to emissions in the st@ sector include solid waste disposal
and wastewater handling practices. /GHissions in the agricultural sector are mainly
from the enteric fermentation and the manure mamage categories.

2.2.3 Nitrous Oxide Emissions

Figure 2-8 shows the overall trend in emissiondNgD from the various contributing
sectors. The emission levels for this gas are sergll and amount to an average of 2%
of the overall GHG emissions, as calculated in £2ahCQ equivalents for Cg) CH,,
N2O, HFCs, PFCs and &F
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Figure 2-8 Trend in emissions of RO

The major source category forb® emissions is the Agriculture sector, followedtbhg
contribution from the Waste sector.

2.2.4 Fluorinated Gases Emissions

The fluorinated gases emissions have a zero peowmeritibution to the total national
GHG emissions in 1990, whereas this contributiooréases to 4.6% of the total
emissions in 2011. HFCs emissions have increasadid®rably from 1990 to 2011,
where the main source is the consumption of refaigiegases. Increases during this
period are due both to the use of these substascesplacements for gases that destroy
the ozone layer and to the greater use of refriggraequipment in industry and
elsewhere. From Figure 2-9 the increasing trenSiRnemissions is not very evident but
in reality, an increase from 0.01Gg £€€x. in 1990 to 4.8Gg CCeq. in 2011 has been
estimated, resulting mainly from the use of 8Felectrical equipment.
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Figure 2-9 Actual Fluorinated Gas emissions in Gg O, Eq

2.3 Description and Interpretation of Emission Trends by
Category
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Figure 2-10 Trend in Emissions by Sector
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By far the largest contributor to national overthissions is the energy sector, as clearly
shown in Figure 2-10. The second highest contnigutategory is Industrial processes,
with a share of 4.7% of overall emissions in 201Waste emits 4.2%, Agriculture
contributes 2.3% to the total emissions. The Larsé,lLand Use Change and Forestry
sector accounts for a net removal equivalent téo200the total emissions for 2011.

2.4 Description and Interpretation of Emission Trends for
Indirect Greenhouse Gases and SO,
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Figure 2-11 Overall Trend in Emissions of IndirectGreenhouse Gases and SO

Figure 2-11 represents trends for indirect greesbogases (carbon monoxide (CO),
nitrogen oxides (N@Q, non-methane volatile organic compounds (NMVQG&)) sulphur
dioxide (SQ)).

Among these four gases, CO and,3f@ave the highest share of emissions over the time
series. Trends for these two pollutants are verghmassociated with the trends in the
activities that contribute to such emissions (r@ad transport and power generation
respectively).
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Chapter 3 ENERGY (CRF Sector 1)

3.1 Overview of Sector

As already illustrated in Section 2.3, the Energgtar is the most significant contributor
of greenhouse gas emissions in Malta. Emissiargl$ for this sector are presented in
Figure 3-1.

The sub-category Energy Industries (1A1) accoufded@2.3% of the emissions in the
Energy sector as a whole in 2011. This sub-catelyasythe greatest influence on overall
energy emission trends, and on national emissemds. The second highest contributor
under this sector is transport (1A3), incorporatirapad transport (1A3b), national
navigation (1A3dii) and domestic aviation (LA3anhich accounts for 21.1% of this
sector's emissions. Transport is thus another magtributor to overall national
emissions.

The manufacturing industries sector (1A2) accoundr f2.72% and the
commercial/institutional (1A4a) account for 1.88d¥energy emissions. The other sub
sectors i.e. the residential sub sector (1A4b)thedagriculture/forestry/fisheries (1A4c)
account for only 1.82 % and 0.2 % of the energyssians.
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Figure 3-1 Total Emission Trends in the Energy Catgory

Emissions from fossil fuel combustion account fibitlae fossil fuel related emissions, as
no fuel oil production, refining or coal mining acarried out on the Maltese Islands.
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3.2 Fuel Combustion (1A)

3.2.1 Comparison of Sectoral and Reference approaches

The Reference Approach uses a top-down calculaticemissions using the country’s
energy supply data. All other emissions of polltéan this chapter were calculated using
the Sectoral Approach, this produces estimatesgusinbottom-up approach with
emissions estimated from activity statistics (mpodtlel consumption) in the various
economic sectors and processes. The comparisonedetithese two approaches is
documented and described in Annex 4.

In principle the Reference Approach Total can beygared with the Sector 1AA Total.
The Reference Approach produces;@issions estimates which are 4% lower than the
Sectoral Approach estimate. The reference appraacludes data obtained from
importers of fuels. The difference could be dusttdistical differences.

Table 3-1 and Figure 3-2 below show the comparisstween the Reference Approach
and the Sectoral Approach.

Table 3-1 Difference between sectoral and referen@proach results

REFERENCE SECTORAL
FUEL TYPES | APPROACH APPROACH DIFFERENCE
Apparent

energy CO; Energy CO; Energy CO;
consumpti| emission| consumpti| emission| consumpti| emission

on ) on S on )
(PJ) (Go) (PJ) (Go) (%) (%)

Liquid Fuels

(excluding

international

bunkers) 33.93 2557.77 35..34 2662.16 -4.1 -4
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Figure 3-2 Comparison between sectoral and refereecapproach for CO, Emission and Energy
Consumption

3.2.1.1Re-calculations

The inventory submitted in 2011 showed 6.1% lowé€, @missions in the reference
approach than the sectoral approach. The figuceedsed to 3.16% after it transpirted
that an incorrect emissions factor had been use&ésidual Fuel Oil when calculating
Reference Appoach emissions.

3.2.2 International Bunkers (1C)

3.2.2.1 Source category Description

In accordance with agreed guidelines, the invenforyMalta contains estimates for
international civil aviation and international mai bunkers. These emissions are
recorded as a memo item, and are not includedtionaa totals.

For international marine bunkers emissions repofitech the period between 1990 and
2000 are those submitted for th& Wational Communication to the UNFCCC. Data
between 2001 and 2010 is taken from statisticstoéePort Authorities or Customs. For
2011 some major bunkering operators forwarded 8pdoformation which was used
inconjunction with data from Port Authorities. Esisns for international aviation have
been estimated based on fuel sales. Statisticsewbletained from Suppliers for the
period 1993-2011 whereas previous data was obtaifiech the f' National
Communication.
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Figure 3-3 International Bunkers (Aviation and Marine) Emissions for 1990 to 2011
3.2.2.2Methodological Issues

3.2.2.2.1 International Aviation

The method used complies with Tier 1 approach sumsethin the 2006 IPCC guidelines
and identical to the Revised 1996 Guidelines mailogy. The methodology used

estimates emissions by multiplying total consumpiod fuel (assumed to be equivalent
to total sales for international aviation) by a aléf EF. Data for total fuel sales are
obtained through the Malta Resources Authority fegulatory function. To date only

one supplier is licensed to sell Aviation relateel$. In Malta only Aviation Gasoline

and Jet Kerosene Al are sold for aviation purpodestther methodological detail is

outlined in Section 3.2.8.2.3

3.2.2.2.2 International Navigation

Consumption of gas diesel oil and heavy fuel oil ibternational marine bunkers is

collected by MRA regulatory office from the majouriker operators, Transport Malta
(the local Port Authority) and Customs. Emissiaotdérs used for gas oil and heavy fuel
oil are those from 2006 IPCC guidelines, whilstRatrol emission factors from the IPPC
1996 guidelines are used (shown in Table 3-2),amcklate directly to the type of fuel

used, without consideration to the engine type. iiphur content of the fuels post 2009
was obtained from the results of MRA samples of faken from marine vessels. For
the period previous to this an assumption was tdkatthe sulphur content of marine
fuels was similar to that of the same fuel ava#ahland fuel.
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Table 3-2 Emission Factors for International Navigéion in 2011

Fuel C CH, N-O NOx CcoO NMVOC
(TCITJ) (kg/TJ) (kg/TJ) (kg/TJ) (kg/TJ) (kg/TJ)

Gas Oil 20.2 7.0 2.0 1500.0 1000.0 200.0

Heavy 21.1 7.0 2.0 1500.0 1000.0 200.0

Fuel Ol

Petrol 18.9 5.0 0.6 1500.0 1000.0 200.0

3.2.2.3Source Specific Recalculations

3.2.2.3.1 International Navigation

No re-calculations over the previous years wereedonthis sector.

3.2.2.3.2 International Aviation

No re-calculations over the previous years wereedonthis sector.

3.2.3 Feedstock and non-energy use of Fuels

Feedstock and non-energy use of fuels are notpres&lalta.

3.2.4 Capture and storage of CO2 from Flue gases

Currently in Malta, C@emitted from flue gases is not captured and stored

3.2.5 Country specific issues

Country specific issues have been identified undeer headings or as they occur.

3.2.6 Source Category 1A1 — Energy Industries

3.2.6.1Source Category Description

This section is limited to emission calculations flee public electricity generation sub-
category (1Ala), since subcategory Petroleum Reji(ilAlb) and Manufacture of Solid
Fuels and Other Energy Industries (1Alc) do notundo Malta. This subcategory
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incorporates two major point sources which are pswer plants that are currently run
on liquid fossil fuels, namely residual fuel oil KR) and gas oil (GO). However, it
should be noted that until 1995, bituminous coas w0 used for electricity generation
in one of these plants. During 2011, a total of .68Rt of residual fuel oil (RFO) and

73.21kt of gas oil (GO) were burned at the two postations.
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Figure 3-4 Total Emissions Trend Compared with FueConsumption for Energy Industries

Emissions remain very much correlated with fuelstonption trends, in particular the
trend for utilisation of RFO as depicted in Figuded. However, comparing GO

emissions with electricity generated shows thatralljeelectricity generation efficiency
in terms of emissions is improving. This is cleaistrated in Figure 3-5 which

compares C@emissions per MWh with public electricity genethtarer the 1990-2011
period.
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Figure 3-5 Public Energy Industry CO, Emissions Trend Compared with Electricity Generate

The period 1990 to 2000 also marks a significactetese in emissions of GPer MWh
generated. From 2000 onwards the “efficiency fdcsmems to have stabilised. This
could be a reflection of the limitations of the mt generating capacity with respect to
increasing efficiency coupled with the rather cetesit fuel-mix combination employed
from 2000 to the present.

3.2.6.2Methodological Issues

Public Electricity and Heat Production emissions Malta’s inventory have been
compiled using fuel combustion data provided byrgaka Corporation (the operator of
the two local power plants). It is important toteohat for the years 2005 to 2011, fuel
consumption data reported in verified emission respas submitted by the operator under
Directive 2003/87/EC [14] have been used. Direc003/87/EC establishes a scheme
for greenhouse gas emission allowance trading withe European Community. The
Directive requires that emissions reported by dpesaof stationary installations are
verified.

The calculation in the report is made by using anty specific calorific value for each
of the two fuels used in each power stations narttedyMarsa Power Station and the
Delimara Power Station and an oxidation factor ah laccordance to the 2006 IPCC
Guidelines for National Greenhouse Inventories. #a years 2009, 2010, 2011 the
calorific values and oxidation factor used in tlegified emission reports have been used
for the Residual fuel Oil and the Diesel gas Oil.

The default emission factors for carbonONand CH and the calorific values provided
in the IPCC 2006 guidelines were used for the wihioie-series. The emission factors
for NOx, CO and NMVOC were provided from IPCC 1996. Thecpaetage sulphur
content was taken from the data provided by thegoastation operators in Malta. The
emission factors are shown in Table 3-3.

The emissions for solid fuels, gaseous fuels ahdrduels in the CRF tables have been
changed to NO (not occurring) since the burningalid fuels, gaseous fuels and other
fuels does not occur in the Energy Industries.

Table 3-3 Emission Factors for Power Stations in 20

Fuel C CH, N-O NOXx CcoO NMVOC

(TC/TJ) (kg/TJ) (kg/TJ) (kg/TJ) (kg/TJ) (kg/TJ)
Gas QOil 20.2 3.0 0.6 200.0 15.0 5.0
Residual | 21.1 3.0 0.6 200.0 15.0 5.0
Fuel Ol
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Energy industries combustion of liquid fuels isritited as a key emissions activity for
2011. For 1990, combustion of solid fuels for &ieity generation is also a key sector.

3.2.6.3Source Specific Recalculations

Recalculations have been performed due to chamgései emission factors, oxidation
factors and the country specific calorific valuasthe activity data used since the 2012
submission. The changes in the 2013 submissioprasented in Table 3-4.

Table 3-4 Recalculation of the Energy Industries Sxor

1990 1378.45 1372.62 -0.42
1991 152295 1517.66 -0.30
1992 1606.90 1602.69 -0.26
1993 1582.41 1578.02 -0.27
1994 1678.79 1675.08 -0.22
1995 1612.14 1611.20 -0.05
1996 1638.35 1638.35 0.00
1997 1630.50 1630.50 0.00
1998 1645.10 1645.10 0.00
1999 1708.60 1708.60 0.00
2000 1693.30 1693.30 0.00
2001 1814.22 1814.22 0.00
2002 1830.34 1830.34 0.00
2003 2006.84 2006.84 0.00
2004 1957.47 1957.47 0.00
2005 1995.85 1995.85 0.00
2006 2010.67 2010.67 0.00
2007 2052.96 2052.96 0.00
2008 2009.83 2009.83 0.00
2009 1903.17 1903.17 0.00
2010 1893.28 1893.28 0.00
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3.2.7 Source Category 1A2 - Manufacturing Industries and
Construction

3.2.7.1Source Category Description

This category comprises emissions from fuel combunsh manufacturing industries and
construction. Fuels used in this sector are varithe main ones being automotive diesel
and gas oil, with smaller amounts of thin fuel @FO), liquefied petroleum gas (LPG),
kerosene, and biodiesel (it should be noted thdtoms 2009, light heating oil usage in
local industry was eliminated). Biodiesel is irdal for 2006, 2007, 2008, 2009, 2010
and 2011.

In the inventory submissions of 2007-2011 the fuebmbustion of the
commercial/institutional sectors was included wilis category due to difficulties in
segregating data between the various sub-sectors.

3.2.7.2 Methodological Issues

Fuel data (fuel sold to industry) for the Manufawtg Industries and Construction sector
was previously sourced from the Petroleum DivisitdrEnemalta Corporation, the sole

fuel importer throughout the period; for more rdcgears, data has been obtained from
the Malta Resources Authority which is now collgtimational energy related data. For
the years 2005-2009 data provided by fuel impones reviewed and updated in order
to calculate the GHG emissions for Manufacturindgustries and Construction and the
Commercial and Institutional sectors.

As a result the fuel quantities for the years 20089 were adjusted according to the new
set of data. Segregation of data for the years -200® was based on the sectoral
consumption of the year 2010.

For the year 2010 the Malta Resources Authoritydisained data for LPG bulk sales,

kerosene, automotive diesel and biodiesel througbttam up approach. Data for heating
gas oil and thin fuel oil was segregated by obtejrend consumer data and assigning
each consumer to the respective NACE/ISIC codes.

The segregation of data for the years 2005-2009 haaed on the assumption that the
ratios of Commercial/Institutional and Manufactgri@onstruction fuel consumption in
2005-2009 were similar to that in 2010 with the epton of Light heating oil. The
distribution of light heating oil was terminated the year 2008. In view of this,the
segregation of fuel consumption into their respectiategories was based on the same
assumptions used in 2008.

The activity data for the year 2011 has been obthutirectly through the fuel suppliers
and distributors. This has resulted in shifts afistoned fuel volumes from one sector to
the other in the year 2011.

Work is ongoing by the Malta Resources Authority dollaboration with suppliers,
distributors and other entities to ensure more i@ewand greater reliability of fuel data
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segregation in the Manufacturing Industries & Camgton and Commercial/Institutional
categories.

Heavy fuel oil has been included in the manufantuindustries and construction sector
for the years 2005, 2006, 2007. Review of datashasvn that this fuel was produced and
burnt during those three years.

The default emission factors and calorific valuesviged in the IPCC 2006 guidelines
(where available) have been used for the whole-terees. The other emission factors
and calorific values were based on the IPCC 199@efjunes. For the year 2011, the
percentage sulphur content of the fuels consumeadble&n obtained from the Malta
Resources Authority and the thin fuel oil emissfactors and calorific values were
calculated according to the weighted average afatsstituent fuels (i.e diesel/gas oil and
residual fuel oil). The emission factors used &@s in Table 3-5.

The emissions for solid fuels, gaseous fuels ahdrduels in the CRF tables have been
changed to NO (not occurring), since the burningalid fuels, gaseous fuels and other
fuels does not occur in the Manufacturing Industaed Construction. The emissions of
biodiesel have been reported under the headingoohdss in the Manufacturing and
Construction Sector.

All the emissions of the manufacturing and congiomcindustries have been reported in
the CRF under 1AA 2F ‘all industry’ since sub-digis of end-user fuel consumption
according to ISIC/NACE codes was not possible foiuals in this sector.

Table 3-5 Emission Factors and Oxidation Factor foManufacturing Industry, Construction in 2011

Fuel C CH, N-O NOXx cO NMVOC Oxidation
TCTI) | kg/TI) | (kg/TI) | ko/TI) | (kg/TI) | (kg/TI) | Factor

LPG/ 1175 | 10 0.1 150.0 | 30.0 5.0 1

Propane

(T;i‘l'” Fuel| 5088 | 3.0 0.6 200.0 | 10.0 5.0 1

Kerosene| 19.5 3.0 0.6 200.0 10.0 5.0 1

Automoti |, | 3 0.6 200.0 | 10.0 5.0 1

ve Diesel

Gas Ol

0.1% 202 | 3.0 0.6 200.0 | 10.0 5.0 1

Sulphur

In the case of biodiesel, the calorific value used in accordance to LN 278 of 2007 to
convert weight of fuel into energy equivalent. Emeission factors used for biodiesel are

recorded in table 3.6
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National Greenhouse Gas Emissions Inventory for Malta
1990 - 2011

Table 3-6 Biodiesel Emission Factors for Manufactung Industry, Construction in 2011

Fuel Calorific Carbon factor CH, Emission| N,O Emission
Value emission factor Factor Factor
(TJ/unit) (tC) (kg CHJTI) | (kg N,O /TJ)

Biodiesel 0.037 19.3 3 0.6

3.2.7.2Source Specific Recalculations
There were no recalculations in the Manufacturing @onstruction Industry Sectors.

3.2.8 Source Category 1A3 - Transport

3.2.8.1Source Category Description

This sector is dominated by emissions from roadsjpart (Figure 3-6) with CQas the
gas that accounts for the bulk of overall GHG emorss from road transport fuel
combustion (Figure 3-7). The role of road transporemissions of indirect GHG is
already described in Section 2.4. Road transgatius identified as a key source, both
for 1990 and 2011.
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Figure 3-6 Emission Trends in Transport Sector by b category
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Figure 3-7 Emission Trends in Road Transport by Gas

Diesel is the principal fuel for national navigatiand a small portion of petrol is also
used. Jet kerosene (Jet Al) and aviation gasol@eused in domestic aviation. As
regards road transport the market is almost eqehbyed between petrol and diesel. The
use of biodiesel had been on the decline however Malta Resources Authority
introduced a substitution obligation for importarsblesalers of transport diesel (EN590)
and petrol (EN228). The substitution obligation 2011 was a minimum of 1.5% of the
total energy content petroleum placed on the markgor 2011, 1470 tons of biodiesel
from waste were placed on the market. This figarapproximately 0.78 % by energy
content which is well within regulations as theukagion provides that the energy content
of biofuel made from waste would be considered évfar regulation puroposes

3.2.8.2Methodological Issues
3.2.8.2.1 Road Transport

The Tier 1 approach has been used to calculate Cid), N;O and CO, using IPCC 2006
[3] emission factors. Data for petrol and diesmisumed in road transport in Malta were
obtained from the Petroleum Division of Enemaltapg@oation and the Malta Resources
Authority. The emission factors used are listedale 3-7.
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Table 3-7 Fuel based emission factors for road traport in 2011

Fuel C CH, N.O
(kg/TJ) (kg/TJ) (kg/TJ)
Diesel 74100 3.9 3.9
Petrol 69300 33.0 3.2
Biodiesel 70800 3 0.6

From 2000 to 2010 emissions of NGB, and NMVOC are calculated using the 2006
EMEP/CORINAIR Guidebook [9], applying a basic Tmethodology. A customised
model is used to calculate emissions by vehicleschesed on distance travelled per class
and g of fuel/km.

The Annual Fuel use by a vehicle in each EC Letyslaclass was obtained by
multiplying the estimated vehicle km/year data (€aB-8) by the grams of fuel/km

(Table 3-9) for different vehicle technology typg®uped according to Euro emission
standards classes. The emission regulations haeessively introduced tighter emission
control technologies, for example three-way catalgsid better fuel injection and engine
management systems. Table 3-10 shows the regudatnan have come into force up to

2011 for each vehicle type.

Table 3-8 Estimated Vehicle km data by year

Vehicle Type Estimated vehicle km data per year

cars (petrol) 10989
cars (DERV) 12698
vans (petrol) 11423
vans (DERV) 25480
Rigid lorries 39150
Articulated lorries 39150
coaches&buses 25052
minibuses 38148
mopeds 2000
motorcycles 4000
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Table 3-9 Fuel Consumption Factors for Vehicle typegrouped by EC Legislation Class

Vehicle Type Vehicle EC Legislation Class Grammesél used / km
pre ECE 96
Petrol cars ECE 15.00 81
ECE 15.01 81
ECE 15.02 79
ECE 15.03 79
ECE 15.04 71
EURO | 70
EURO I 68
EURO Il 64
EURO IV 57
EURO V 47
Diesel car Pre-Euro | 68
EURO | 66
EURO I 65
EURO Il 58
EURO IV 53
EURO V 49
Petrol LGV Pre-Euro | 73
Euro | 92
Euro Il 94
Euro Il 90
Euro IV (~2005) 83
Diesel LGV Pre-Euro | 94
Euro | 94
Euro Il 94
Euro Il 86
Euro IV (~2005) 81
Rigid HGV Pre-1988 232
88/77/EEC 229
Euro | 301
Euro Il 281
Euro Il 281
Euro IV (~2005) 272
Euro V 264
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Artic HGV Pre-1988 232
88/77/EEC 229
Euro | 301
Euro Il 281
Euro Il 281
Euro IV (~2005) 272
Euro V 264
Bus Pre-1988 186
88/77/EEC 181
Euro | 201
Euro Il 200
Euro Il 200
Euro IV (~2005) 194
Euro V 188
Minibus petrol Pre-Euro | 73
Euro | 92
Euro Il 94
Euro Il 90
Euro IV (~2005) 83
Minibus diesel Pre-Euro | 94
Euro | 94
Euro Il 94
Euro Il 86
Euro IV (~2005) 81
Mopeds Pre-Eurol 25
97/24/EC 25
Motorcycles Pre-Eurol 30
97/24/EC 26
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Table 3-10 Vehicle and EC Regulation Classes

Date of vehicle
Vehicle Type Regulation entry into market
Cars pre ECE vehicles up to 1971
ECE 1500 & 01 1972 to 1977
ECE 15 02 1978 to 1980
ECE 15 03 1981 to 1985
ECE 15 04 1985 to 1992
Euro | 01/07/1992
Euro Il 01/01/1997
Euro Ill 01/01/2000
Euro IV 01/01/2006
Euro V 01/01/2011
LGVs Pre Euro | Before 1994
Euro | 01/10/1994
Euro Il 01/01/1998
Euro Ill 01/01/2001
Euro IV 01/01/2006
HGVs and buses Pre-1988 Before 1988
88/77/EEC 1988-1993
Euro | 01/10/1993
Euro Il 01/10/1996
Euro Ill 01/01/2001
Euro IV 01/10/2005
Euro V 01/10/2008
Motorcycles and Mopeds Pre-Eurol Pre 2000
97/24/EC After 2000

The actual vehicle fleet composition was obtairtgd year from the National Statistics
Office similar to what was done for last year’s idaal Inventory Report. This is an

improvement over previous years where estimatexl emposition was used. Using the
vehicle numbers of each vehicle type in each clkiagsannual fuel use by a vehicle was
used to calculate total annual fuel use by the rarrobvehicles in each vehicle class. To
ensure consistency with actual fuel sales, a wigightrocedure is used. The emission
factors shown in Table 3-11 are then used to e&ilk@, and NMVOC emissions.

The total SQ emissions for petrol and diesel used in road parisfor each inventory
year were obtained by working out the weighted ages based on percentage sulphur in
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different fuel batches. The amount of fuel and eetage sulphur in each batch was
obtained from fuel sampled by the Licencing and oecément Unit of the Malta
Resources Authority. This was then used to caleulla¢ SQ emissions depending on
amount of fuel used by each vehicle type in eafferént vehicle class.

Table 3-11 Emission Factors for Road Transport NOxand NMVOC (tonnes of pollutant/tonne of fuel)

Vehicle Type Vehicle EC Legislation Class | NOx NMVOC
t/t of fuel t/t of fuel
pre ECE 0.0235 0.025p
Petrol cars ECE 15.00 0.027( 0.0224
ECE 15.01 0.027( 0.0224
ECE 15.02 0.0245 0.0241
ECE 15.03 0.0263 0.0241
ECE 15.04 0.0244 0.021)2
EURO | 0.0039 0.0008
EURO I 0.0036 0.000¢
EURO Il 0.0019 0.0004
EURO IV 0.0012 0.0004
EURO V 0.0012 0.0003
Pre-Euro | 0.0097 0.0023
Diesel car EURO | 0.0085 0.0012
EURO I 0.0090 0.001(
EURO Il 0.0100 0.0008
EURO IV 0.0070 0.000(
EURO V 0.0070 0.0000
Petrol LGV Pre-Euro | 0.0209 0.0184
Euro | 0.0039 0.0007
Euro Il 0.0034 0.0004
Euro Il 0.0018 0.0002
Euro IV (~2005) 0.0006 0.0002
Diesel LGV Pre-Euro | 0.0140 0.0030
Euro | 0.0109 0.0013
Euro Il 0.0103 0.0013
Euro Il 0.0084 0.0011
Euro IV (~2005) 0.0064 0.0003
Rigid HGV Pre-1988 0.0562 0.0144
88/77/EEC 0.025( 0.007]1
Euro | 0.0317 0.0026
Euro Il 0.0271 0.0021
Euro Il 0.0186 0.0014
Euro IV (~2005) 0.0179 0.0005
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Euro V 0.0103 0.0001
Artic HGV Pre-1988 0.0526 0.0093
88/77/EEC 0.043( 0.0037
Euro | 0.0582 0.004%
Euro Il 0.0434 0.004(
Euro Il 0.0299 0.002§
Euro IV (~2005) 0.0186 0.0000
Euro V 0.0107 0.0005
Bus Pre-1988 0.0419 0.0182
88/77/EEC 0.0353 0.0046
Euro | 0.0343 0.0041
Euro Il 0.0339 0.0033
Euro Il 0.0234 0.0023
Euro IV (~2005) 0.0174 0.0000
Euro V 0.0107 0.0001
Petrol minibus Pre-Euro | 0.02Q9 0.0184
Euro | 0.0039 0.0007
Euro Il 0.0034 0.0004
Euro Il 0.0018 0.0002
Euro IV (~2005) 0.000¢4 0.0002
Diesel minibus Pre-Euro | 0.0140 0.0080
Euro | 0.0109 0.0013
Euro Il 0.0103 0.0013
Euro Il 0.0084 0.0011
Euro IV (~2005) 0.0064 0.0003
mopeds Pre-Eurol 0.0012 0.48334
97/24/EC 0.0009 0.241f7
motorcycles Pre-Eurol 0.0055 0.05171
97/24/EC 0.0084 0.027p

3.2.8.2.2 National Navigation

Emissions from national navigation are estimatadgua Tier 1 approach for estimating
CO;, emissions and IPCC 1996] default emission factors for GHand NO. The
emission factors used are shown in Table 3-12. defult factors for non-CO

emissions are similar for all fuels reported i.etrpl, diesel and residual oil.

The data was collected from the Regulation UnthefMalta Resources Authority which
gathers its information from the the major bunkeermators (both owning marine stations
and those retailing via road transport vehicleg) also from the Port Authorities. Data
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regarding fishing vessels previously reported undational Navigation was removed
(2002 onwards) and included under Agriculture/Foyeand Fisheries in accordance
with Good Practice Guidelines.

Table 3-12 Emission Factors for National Navigatiorn 2010

Fuel C CH, N,O NOx |CO NMVOC | SO

(TCITI) | (kg/TI) | (kg/TI) | (kg/TI) | (kg/Td) | (kg/TI) | (kg/TJ)
Gas Oil | 20.2 5.0 0.6 1500.0| 1000.0] 200.0 11.0
Petrol | 18.9 5.0 0.6 1500.0| 1000.0] 200.0 0.4
Residual | 21.2 5.0 0.6 1500.0| 1000.0] 200.0 495
Qil

3.2.8.2.3 Civil Aviation

This source category covers emissions in respetfiigbts that depart from and arrive at
aerodromes within Maltese territory. The methodgldor estimating emissions from
civil aviation is a Tier 1 approach [4] using tleddwing formula:

EmmisionszZ(Fuelj XEFJ-)
i
Where
j — is the fuel type used for aviation purposes
Fuel — is the total consumption in TJ of fuel |
EF — Emission factor for fuel |

Data for fuel consumption is collected through Malta Resources Authority from the
relevant Aviation Fuel Suppliers, currently onlyeosupplier is active on the Maltese
Islands and this situation has been unchanged dhoui the inventory period (1990-
2011).

Emission factors are based on the EMEP/EEA aiupatt emission inventory guidebook
— 2009 [11] Section 1.A.3.a tables 3.3 (Jet Al) 84l (Aviation Gasoline). For the
purposes of this report all Jet A1 emissions aleutated using emission factors of
Domestic Cruise (Average fleet).

3.2.8.2.4 Railways

This sector does not occur in Malta.

3.2.8.2.5 Other Transport

In previous NIR offroad transport was always inédddunder the Commercial &
Institutional sector. However for this submissidata for specific fuel consumption by
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major users of diesel for airport ground supportiiggpent and port machinery was
forwarded to the MRA. Emissions for this sectae astimated using a Tier 1 approach
for estimating CQ@ emissions using default factors and IPCC 1996dgfhult emission
factors for CH, N,O and the indirect gases. The emission factors asedhown in table
below.

Table 3-13 Emission Factors used in other Transpor

Fuel C CH, N,O NOX CO NMVOC | SO,
(TCIT) | (kg/Td) | kg/TY) | (kg/TI) | (kg/Td) | (kg/TJ) (kg/TJ)
Diesel 20.2 5.0 0.6 1200.0 1000.0 200.0 0.354

3.2.8.3Source Specific Recalculations

Table 3-14 Recalculation of the Other Transport Seor

Other Transport Other Transport Percentage
(Gg CO; eq.) as (Gg CO, eq.)as | changein
Year reported in the reported in the reported
2012 GHG 2013 GHG emissions
Inventory Inventory (%)
2005 0 17.63 100,00
2006 0 16.81 100.00
2007 0 20.28 100.00
2008 0 22.56 100.00
2009 0 20.36 100.00
2010 0 18.79 100.00
2011 0 18.97 100,00

3.2.9 Source Category 1A4 — Other Sectors

3.2.9.1Source Category Description

This category comprises emissions from fuel comobnstin the Residential,
Agriculture/Forestry/Fisheries and the Commeraialkitutional sectors for the whole
time series.

LPG is used in the commercial, institutional ansidential categories. Other liquid fuels,
particularly TFO, Gas Oil and diesel are also comjrtogether with small amounts of
kerosene. While the commercial and institutioretegories operate on a varied mix of
fuels: (LPG, TFO, Kerosene, Diesel, Gas oil and we&uel Oil), the residential
category is almost wholly dependent on LPG for ifds®l requirements (Figure 3-8).
The sub division of fuel usage for the Manufactgrindustries/ Construction and the
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Commercial/Institutional categories has shown tha2010 and 2011 the share of fuel
usage in the residential sector was not limited.R& and kerosene only but includes
small quantities of gas/diesel oil and thin fudl Aictivity data for solid biomass for the
years 2005-2011 has been included for the resmlesdctor. The segregation of biomass
data has not been possible. As a result, it has Bssumed that the majority of biomass
is utilised in the residential sector.

2011

Kerosene

Biomass Diesel
3%

3%

Thin Fuel Oil
3%

@LPG / Propane

| Gas Oil 0.1% sulphur
0 Thin Fuel Oil

O Biomass

m Diesel

Gas Oil 0.1% sulphur
14%

@ Kerosene

LPG / Propane
76%

Figure 3-8 Share of Fossil-fuel Consumption in th®esidential Sector

For the year 2010 and 2011, the fuel mix in thecatjure/forestry/fisheries category has
increased to include small quantities of kerosgas/diesel oil and thin fuel oil with its
major fuel contributor (automotive diesel). Thissaa result of the segregation of fuel
usage in different categories.

Diesel consumed in marine harbours for non-roadil@obachinery has been eliminated
from the Commercial/Institutional sector and hagrbencluded under section 1A3e
‘other transportation’.

3.2.9.2Methodological Issues

Activity data for the commercial, institutional anesidential sectors, in terms of fuel sold
was previously sourced from the Petroleum DivisitdrEnemalta Corporation, the sole

fuel importer throughout the period; for more relcggars data has been obtained from
the Malta Resources Authority which is now collgtimational energy related data.

For the years 2005-2009 data provided by fuel ingpsrwas reviewed in order to
calculate the GHG emissions for Manufacturing armhs@ruction Industries and the
Commercial and Institutional sectors.

As a result the fuel quantities for the years 20089 were adjusted according to the new
set of data provided. Segregation of data for thary 2005-2009 was based on the
sectoral consumption of the year 2010.
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The activity data for the year 2011 has been obthutirectly through the fuel suppliers
and distributors. As a result, there have been siifts of fuel volumes from one sector
to the other.

Table 3-15 illustrates the emission factors use@d&sh fuel. The default emission factors
and calorific values provided in the IPCC 2006 gliltes (where available) have been
used for the whole time-series. The other emis&otors and calorific values were based
on the IPCC 1996 guidelines. For the year 2011,piieentage sulphur content was
obtained from the Malta Resources Authority. Thim tluel oil emission factors and
calorific values were calculated according to theighted average of its constituent’s
fuels (i.e diesel/gas oil and residual fuel oil).

Work is ongoing by the Malta Resources Authority dollaboration with suppliers,
distributors and other entities to ensure greakability of data available for this sector,
particularly in respect of the use of certain fuglsthe Commercial, Institutional and
Residential categories.

The emissions for solid fuels, gaseous fuels ahdrduels in the CRF tables have been
changed to NO (not occurring) since the burningalid fuels, gaseous fuels and other
fuels does not occur in the Commercial/lnstitutioaad Agriculture/forestry/fisheries
categories. The burning of solid fuels occurs mnésidential sector.

Table 3-15 Emission Factors for Residential and Adeulture/Forestry/Fisheries Sectors

Fuel C CH, N2O NOXx CcO NMVOC | Oxidation
(TCITI) | (ka/TJ) | (kg/TJ) | (kg/TI) | (kg/TJ) | (kg/TJ) | factor

LPG/ 17.2 5.0 0.1 50.0 50.0 5.0 1

Propane

Kerosene | 19.5 10.0 0.6 100.0 20.0 5.0 1

Automotiv | 20.2 10.0 0.6 100.0 20.0 5.0

e Diesel

Gasoil 20.2 10.0 0.6 100.0 20.0 5.0 1

0.1%

sulphur

Thin fuel | 20.88 10.0 0.6 100.0 20.0 5.0 1

oil

3.2.9.3Source Specific Recalculations

Recalculations have been performed in the threeegoaks of residential,
agriculture/forestry/fisheries and the commeraiafitutional sector.

The changes for the residential and agricultureffoy/fisheries sectors for the whole
time series were due to the updating of emissiatofa to the online version of 2006
IPCC guidelines.

Recalculations for the commercial/institutional teedor the complete time series were
due to the updating of emission factors to thenanlrersion of 2006 IPCC guidelines.
Recalculations for the years 2005-2011 were alsotdwshifting of the fuel consumed by
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non-road machinery in marine harbours to the sectiA3e of the CRF tables ‘other
transport’.

The changes reported in the residential sectoh®f2013 submission are presented in
Table 3-16.

Table 3-16 Recalculations for Residential Category

Residential (Gg | Residential (Gg | Percentage
CO, eq.) as | CO, eq.) as | change in

Year reported in the |reported in the | reported
2012 GHG | 2013 GHG | emissions
Inventory Inventory (%)

1990 34.58 34.63 0.14

1991 38.85 38.91 0.14

1992 40.95 41.00 0.14

1993 41.74 41.79 0.14

1994 40.51 40.57 0.14

1995 40.62 40.68 0.14

1996 41.24 41.30 0.14

1997 40.48 40.54 0.14

1998 39.21 39.26 0.13

1999 40.53 40.59 0.14

2000 39.93 39.98 0.14

2001 38.39 38.44 0.14

2002 38.83 38.88 0.14

2003 41.39 41.45 0.14

2004 42.18 42.24 0.14

2005 47.58 47.70 0.25

2006 42.85 42.97 0.28

2007 40.61 40.72 0.28

2008 43.27 43.41 0.32

2009 48.62 48.82 0.42

2010 43.64 43.85 0.48

The changes reported in the agriculture/foresslyéries sectors in the 2013 submission
are as shown in Table 3-17.
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Table 3-17 Recalculations for the Agriculture/ForeBy/Fisheries Category

Agriculture/Forestry/

Agriculture/Fore

¢ . stry/Fisheries Percentage
Fisheries  (Gg CO , (Gg CO, eq.) as | change in
Year eq.) as reported in d in th d
the 2012 GHG reported in the | reporte
2013 GHG | emissions (%)
Inventory
Inventory
2002 5.67 5.68 0.20
2003 2.35 2.36 0.20
2004 5.47 5.48 0.20
2005 7.14 7.16 0.20
2006 7.60 7.61 0.20
2007 9.14 9.16 0.20
2008 9.16 9.18 0.20
2009 10.86 10.88 0.20
2010 11.90 11.92 0.20

The changes reported in the Commercial/Instituticeator of the 2013 submission are

as shown in Table 3-18.

Table 3-18 Recalculations for Commercial/Institutimal sector

Commercial/lnst

Commerical/lnstitutio itutional (Gg | Percentage

Year nal (Gg .COZ eq.) as | CO, eq..) as | change in
reported in the 2012 | reported in the | reported
GHG Inventory 2013 GHG | emissions (%)

Inventory

1990 61.77 61.89 0.19

1991 65.10 65.23 0.19

1992 62.10 62.21 0.19

1993 61.73 61.85 0.19

1994 61.11 61.23 0.19

1995 67.42 67.55 0.19

1996 66.73 66.86 0.19

1997 59.02 59.14 0.19

1998 58.50 58.61 0.19

1999 62.15 62.27 0.19

2000 65.63 65.75 0.19

2001 50.57 50.66 0.19

2002 46.41 46.50 0.19

2003 47.53 47.62 0.19

2004 59.54 59.65 0.19

2005 70.83 55.27 -21.97

2006 65.80 50.96 -22.56

2007 78.68 60.76 -22.77

2008 85.95 66.03 -23.18

2009 90.22 72.26 -19.91

2010 87.75 71.18 -18.88
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3.2.1 Source Category 1A4 — Other

This sector does not occur in Malta.
3.3 Fugitive Emissions from Fuels (1B)

3.3.1 Source Category Description
Malta has no fuel Refining/Abstraction processeduels and thus limited possibilities
for fugitive emissions except for the retailing@soline which is considered as a source
of NMVOCs.

3.3.2 Methodological issues
Emissions from this sector are related to the tetdlime of gasoline distributed for
consumption through the retail network. Thus th&lt@amount of Gasoline reported
within the retain sectors is used and an emissiotof of 0.022Gg/T®n® of gasoline sold
is considered. The EF is extracted from table 4 .4/olume 2 of the 2006 IPCC
guidelines [3].
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Figure 3-10 Transport Fugitive Emission Trends
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3.3.3 Source specific Recalculations

Table 3-19 Fugitive Emissions Recalculation

NMVOC emissions | NMVOC emissions Eﬁ;ﬁg‘:age -
Year Gg as reported in | Gg as reported in reported
the 2012 GHG |the 2013 GHG o
Inventory Inventory Emissions
(%)
1990 NE 0.117 100
1991 NE 0.190 100
1992 NE 0.202 100
1993 NE 0.212 100
1994 NE 0.219 100
1995 NE 0.224 100
1996 NE 0.228 100
1997 NE 0.230 100
1998 NE 0.227 100
1999 NE 0.226 100
2000 NE 0.216 100
2001 NE 0.205 100
2002 NE 0.199 100
2003 NE 0.198 100
2004 NE 0.195 100
2005 0.198 0.198 0
2006 0.2 0.2 0
2007 0.208 0.208 0
2008 0.209 0.209 0
2009 0.219 0.219 0
2010 0.221 0.221 0.
2011 0.219 0.219 0

As it was recommended from the UNFCCC review fa&r MR of 2011, the Authority
has included fugitive emissions related to thessalepetrol in the road transport sector
for the period 1990 to 2004.
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Chapter 4 INDUSTRIAL PROCESSES (CRF Sector 2)

4.1 Overview of the Sector

Emissions within the Industrial Processes Sectorpse direct and indirect greenhouse
gas emissions as by-products of industrial proses8®e sub-categories Lime Production
(2A2), Soda Ash Production and Use (2A4), Road mpwith Asphalt (2A6) and
Carbide Production (2B4) take place in Malta arsditein carbon dioxide emissions. The
sub-categories Refrigeration and Air Conditioningupment (2F1), Foam Blowing
(2F2), Fire Extinguishers (2F3), Metered Dose Iammal (2F4), Semiconductor
Manufacture (2F7), Electrical Equipment (2F8) antiegd (Medical Applications) (2F9)
also occur in Malta and lead to fluorinated gasesssions. Indirect greenhouse gas
emissions of non-methane volatile organic compou(dMVOC) result from the
following sub-categories: Road Paving with Aspltah6) and Food and Drink (2D2).

The emissions contribution from the industrial @eses sector to the total national GHG
emissions in Malta amounted to 4.7% in the yeal201

The fluorinated gases Hydrofluorocarbons (HFCsjfliReocarbons (PFCs) and Sulphur
hexafluoride (SE), because of their high global warming potentiaisterms of carbon
dioxide equivalents, contribute to almost 100% ha# tlirect GHG emissions from the
industrial processes sector. Figure 4-1 shows iteetdGHG emissions increasing trend
from 1990 to 2011.
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Figure 4-1 Direct GHG Emissions from the IndustrialProcesses Sector
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Figure 4-2 illustrates trends in the indirect giemmse gas emissions of NMVOC

resulting from the sub-categories Road Paving wiphalt (2A6) and Food and Drink

(2D2). The relatively high NMVOC emissions for thyars 1995 to 1998, when

compared to the other years in the time seriesbeapxplained by the fact that in the
years 1995 to 1998 relatively high bread producstatistics have been recorded by the
National Statistics Office, leading to higher NMV@@&issions for those years only.

From Figure 4-2 one also notes the low contributdriNMVOC emissions in the late
1990s from the road paving with asphalt activitiesom 2004 and onwards large scale
roads reconstruction projects have started to td&aee in Malta leading to increased
NMVOC emissions from the sub-category Road Paviitly wsphalt.
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Figure 4-2 Indirect GHG Emissions from the Industrial Processes Sector

4.2 Mineral Industry (2A)

4.2.1 Source Category 2A1 — Cement Production

This sector does not occur in Malta.

4.2.2 Source Category 2A2 - Lime Production

4.2.2.1Source Category Description

Lime production (Quick Lime) was commonplace in Main the past. Nowadays the
industry has stopped operating and any lime usedailta is imported. The activity data
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utilised (quantity of lime produced) was compilgd®auci [7] from data provided by the
National Office of Statistics.

In this inventory submission, the G@missions from this activity during the period
1995-1998 have been reported. For the years 1990984 no emissions have been
reported, since at the time only two lime produttfants were operational and hence
the quantities of lime produced were confidentiatadand were not available at the
National Statistics Office.

4.2.2.2Methodological Issues

The 2006 IPCC Guidelines [3] provide two defaulti®sion factors. The Lime produced
in Malta can be classified as high Calcium limestian emission factor of 0.75 [ton €0
per ton lime] is used.

Production for the period 1990-1994 was obtained dagk extrapolation of the
production figures reported between 1995 and 18fi& producing an estimate emission
from this sector in that period.

4.2.2.3Source Specific Recalculations

Following comments raised by the ERT in the 2008. dctivity data for this sector for
the period 1990-1994 was estimated using back @otaion of the average production
1995-1997, thus giving an average production of21&f quicklime produced for each
year in that period. This resulted in the variasiexplained below in Table 4-1.

Table 4-1 Lime production recalculation

Previous Current .
submission submission Difference

Gg CO,eq Gg CO.eq %
1990 NO 1.254 100%
1991 NO 1.254 100%
1992 NO 1.254 100%
1993 NO 1.254 100%
1994 NO 1.254 100%
1995 1.318 1.318 0.00%
1996 1.194 1.194 0.00%
1997 1.250 1.250 0.00%
1998 0.641 0.641 0.00%
1999 NO NO NA
2000 NO NO NA
2001 NO NO NA
2002 NO NO NA
2003 NO NO NA
2004 NO NO NA
2005 NO NO NA
2006 NO NO NA
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2007 NO NO NA
2008 NO NO NA
2009 NO NO NA
2010 NO NO NA

4.2.3 Source Category 2A3 — Limestone and Dolomite use

Limestone is a commonly found raw material on thatbke islands; it is commonly used
as a construction material. In the past lime waslpced and emissions from this sector
are included under 2A2. No other use of limestaneeported. Local limestone may

contain traces of Dolomite but is not used in arocpss. Dolomite like limestone is only

used by the construction industry and no procesgsiving heating and/or emission of

COy are known.

4.2.4 Source Category 2A4 - Soda Ash Production and Use

4.2.4.1Source Category Description

Soda ash (sodium carbonate) is used as a raw alatea large number of industries but
more commonly in soap and detergent manufactune,water treatment and glass
manufacture. Soda ash is not produced in Maltasbanly imported.

4.2.4.2Methodological Issues

Data of soda ash imports by year for the period01®92010 were obtained from the

National Statistics Office. It has been assumedl ttie quantity imported each year was
utilised locally during the same year. Furthermardjas also been assumed that only
95% of the annually imported soda ash has beeregsed, hence the import figures were
multiplied by 0.95.

The following process takes place when soda akbated:

heat

Na,CO, =" Na,0 + CO,

The default IPCC 1996 [1] emission factor has beggplied, where 415kg COs emitted
per tonne NgCO; used.

4.2.4.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.
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4.2.5 Source Category 2A5 — Asphalt roofing

This sector does not occur in Malta.

4.2.6 Source Category 2A6 - Road Paving with Asphalt

4.2.6.1Source Category Description

Asphalt road surfacing is composed of compactedeg@gge and an asphalt binder. In this
inventory submission, carbon dioxide and NMVOC eioiss from both the production
phase and the application phase of the asphatia® surfaces have been reported. For
the years 1995 to 2003, the quantity of asphaltl weas derived from data of asphalt
imports. This data was compiled under the 1st itvgnestimation carried under the
scope of the First National Communication by Gduti This data was not available for
the years prior to 1995. For the years 2004 andacasy the activity data has been
provided by Transport Malta.

4.2.6.2Methodological Issues

The default IPCC 1996 [1] emission factor for NMVQ#nissions for road surface
(320kg NMVOC per tonne asphalt applied to the rcadfface) is considered an
overestimate of the emission factor in the caseoall paving with asphalt as practiced
locally. In this inventory submission, the emissiactor for both the production phase
and the application phase of the asphalt to roathses, as used in the ltalian GHG
inventory, was applied to the Maltese activity dafdhe Italian emission factor

(0.272kg/tonne asphalt produced) was derived hyaatield studies [15].

In the 2009 GHG inventory submission [16], Maltpaded only NMVOC emissions

from asphalt production and application to roadames. Since the following inventory
submission, Malta is additionally reporting theirestte of CQ emissions from road

paving with asphalt, using the methodology providedthe 2009 Portuguese GHG
Inventory Report [17]. The Portuguese asphalt nology assumes that solvents in
asphalt products are 100 per cent composed of NMVIDE emitted NMVOC from the

asphalt processes have on average 85% of carbaentowhich is the normal carbon
content for medium linear simple hydrocarbons. Tigto multiplication, one can

therefore estimate the resulting £€missions:

Emissions (Gg CO,) = Emissions (Gg NMVOC) * 0.85 * (44/12)
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4.2.6.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.

4.2.7 Source Category 2A7 — Other
This sector does not occur in Malta.

4.3 Chemical Industry (2B)

This category includes emissions from Carbide Peoda (2B4). The IPCC (1996) [1]
categories Ammonia Production (2B1), Nitric AcidoBuction (2B2) and Adipic Acid
Production (2B3) do not result in GHG emissiondvialta and have therefore not been
included in this inventory process.

4.3.1 Source Category 2B1 — Ammonia Production
This sector does not occur in Malta.

4.3.2 Source Category 2B2 — Nitric Acid Production
This sector does not occur in Malta.

4.3.3 Source Category 2B3 — Adipic acid Production
This sector does not occur in Malta.

4.3.4 Source Category 2B4 — Carbide Production

4.3.4.1Source Category Description

No facility for Carbide Production (2B4) exists Malta. Calcium carbide (Calis
however imported mainly for the production of etbyn
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4.3.4.2Methodological Issues
CO, emissions from ethyne combustion:

CaC, + 2H,0 — C,H, + Ca(OH),
ethyne

2C,H, + 50, > 2H,0 + 4CO,

1.375 tonnes of COare emitted when one tonne of calcium carbidesedduto produce
ethyne.

Import figures of calcium carbide for the period®0%0 2010 were calculated from data
available at the National Statistics Office. It Hmsen assumed that the calcium carbide
imported in Malta is 100% utilised for ethyne protan. An emission factor of 1.375
tonnes CQ@emitted per tonne Ca@mported was used [1].

In Figure 4-3, the carbon dioxide emissions frormé&iProduction, Soda Ash Use, Road
Paving with Asphalt and Carbide Production are gamésd. This figure shows the very
small contribution of these four sub-categoriesthie total national GHG inventory
emissions, amounting to less then 0.30Gg €Missions in 2010.
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Figure 4-3 Carbon Dioxide Emissions from Lime Prodation, Soda Ash Use, Road Paving with
Asphalt and Carbide Production

4.3.4.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission
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4.3.5 Source Category 2B5 — Other
This sector does not occur in Malta.

4.4 Metal Production (2C)
This sector does not occur in Malta.

4.5 Other Production (2D)

This category includes emissions from the Food Bndk (2D2) sub-category. The
IPCC (1996) [1] sub-category Pulp and Paper (2@Bscot result in GHG emissions in
Malta and has therefore not been included in thuemtory process.

4.5.1 Source Category 2D1 - Pulp and Paper
This sector does not occur in Malta.

4.5.2 Source Category 2D2 - Food and Drink

4.5.2.1Source category description

Various manufactures of food and drink processees gse to emissions of NMVOC.

Drink includes emissions from the local productmfnwine and beer. The quantities of
wine produced in Malta from the year 2000 and ownlwavere available from Eurostat
[18]. Beer Production also creates emissions of NIMV Beer production takes place in
Malta, but since there have been only two beer ymexs in operation, the emissions
from beer production are not estimated due to tmdidentiality of the activity data up to

2010. In 2011 in agreement with NSO to include datawine production and beer

production and overcome the confidentiality iss@es aggregate emission for both
production streams will be reported.

Bread production involves a fermentation reactiond athanol is released. Food includes
emissions from the local production of bread. Datathe quantities of bread produced
from 1990 till 1998 has been provided by the Natlddtatistics Office in October 2008.
However since 1999 it was not possible for the ddeti Statistics Office to quantify the
quantities of bread produced in Malta, since onbnatary production figures were kept.

4.5.2.2Methodological Issues
The sub-category Food and Drink (2D2) results in\MD/LC emissions.
Default IPCC 1996 [1] emission factors for red wife08 kg NMVOC per hectolitre

beverage) and white wine (0.035 kg NMVOC per hetteobeverage) and beer (0.035 kg
NMVOC per hectolitre beverage) have been used.
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Through communication with the Maltese Bakers’ Garafive it has been established
that in 2006, on average, 7,000 flour sacks pekwesre used to produce the traditional
Maltese loaf. Each sack weighs approximately 50kd around 100 loaves can be
produced from one sack. The figure of 100 loavasspek was established through a
survey of 93 bakeries around Malta during 2007.hElagked loaf weighs around 540
grams. Therefore, it was calculated that approehgai9,656 tonnes of Maltese bread
were produced in 2006.

Apart from the traditional Maltese loaf, the MakeBread Cooperative Representative
mentioned that around 3,500 sacks per week wer tasproduce soft dough bread in
2006. Since each flour sack weighs around 50kgag calculated that annually 9,100
tonnes of soft dough bread was produced in 2006.

In the absence of actual production figures, tharés estimated for Maltese bread and
for soft dough bread have also been used for thesy®999 till 2005. Communication
with the Bread Cooperative Representative in De@n@®08 has confirmed that the
figures reported for the year 2006 could still bgpleed. Communication with the
cooperative in 2010/11 proved unfruitful thus trelues used for 2008 were brought
forward to 2010.

Default IPCC 2006 [1] emissions factor for whiteedd (4.5kg NMVOC per tonne of
bread produced) and sponge bread (8kg NMVOC peretoih bread produced) have been
used.

4.5.2.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.

4.6 Production of Halocarbons and Sulphur Hexafluoride (2E)
This sector does not occur in Malta.

4.7 Consumption of Halocarbons and Sulphur Hexafluoride (2F)

4.7.1 Overview of Sector

Perfluorocarbons (PFCs), Hydrofluorocarbons (HF&s) Sulphur hexafluoride (9F
are fluorinated gases of great concern becausehénay high global warming potentials
and long atmospheric residence times. Current eggpdn areas of HFCs and PFCs
include refrigeration and air conditioning equiprmen foam blowing applications, in
fire extinguishers, in metered dose inhalers, misenductor manufacture and in other
less significant sources, such as in medical agipdios. A primary use of $Hs in gas
insulated switch gear and circuit breakers.
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Figure 4-4 Actual Emissions from HFCs, PFCs and SFi& CO2 Eq

In the present inventory compilation, an effort wasde to improve the reported
emissions from the consumption of halocarbons amghsr hexafluoride. A data
gathering exercise has been carried out in 2012/2@1addition to another survey done
in 2009 where importation and consumption quastité fluorinated gases for the most
recent years have been collected. Information enpttocesses taking place locally, as
well as details on the gases being used was gdth8teh information is presented in
Sections 4.7.4,4.7.5, 4.7.6, 4.7.6.2 and 4.7.1&\be

4.7.2 Source Category 2FP - Potential Fluorinated Gases
Emissions — RAC (Refigeration and Airconditioning)

4.7.2.1Source Category Description

Potential fluorinated gas emissions are used asdicator of the actual F-gas emissions,
it is though widely recognised that the estimatioh potential emissions greatly
overestimates emissions from this sector.

4.7.2.2Methodological issues

Annual leakages of fluorinated gases from refrigena banks represent fugitive
emissions. Such emissions include leaks from §j#tjpoints, shaft seals, but also rupture
of pipes or heat exchangers leading to partiaubrrélease of the refrigerant gas to the
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atmosphere. A questionnaire was sent to the lagahbsses involved in the importation..
Such businesses were asked to indicate consumgitithe fluorinated gases, be they in
blends or otherwise. This exercise was now extertde@n annual data collection
exercise. To confirm completeness of the data ctalte a list of possible importers is
compared through NSO with trade data of importehsclv import in malta material

under CN code 1076 1417 (Mixtures containing perthgarbons "PFCs" or

hydrofluorocarbons "HFCs", but not containing cbltworocarbons "CFCs" or

hydrochlorofluorocarbons "HCFCs"). This informatiisnonly indicative of coverage and
is only used to identify possible gaps in dataesiibn.

4.7.2.3Source Specific Recalculations

This sector was recalculated to include all po&griigas emissions, previously including
only emissions from the RAC sector. Potential emiss from other sectors are not
included.

Table 4-2 Potential Emissions of F-gases Recalulati.

Previous Current %

submission submission difference
1990 NO NO NA
1991 NO NO NA
1992 NO NO NA
1993 NO NO NA
1994 NO NO NA
1995 NO NO NA
1996 NO NO NA
1997 73.870 73.870 0.0000%
1998 73.870 73.870 0.0000%
1999 73.870 73.870 0.0000%
2000 177.666 177.666 0.0000%
2001 177.666 177.666 0.0000%
2002 177.666 177.666 0.0000%
2003 177.666 177.666 0.0000%
2004 177.666 205.564 15.7021%
2005 80.892 104.286 28.9196%
2006 209.086 233.167 11.5173%
2007 180.083 204.690 13.6641%
2008 164.946 181.108 9.7985%
2009 155.967 162.752 4.3505%
2010 135.341 140.278 3.6476%
2011 161.741
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4.7.3 Source Category 2F1 - Refrigeration and Air Condit ioning
Equipment

4.7.3.1Source Category Description

This section includes the estimate of fluorinatedeg emissions from refrigeration and
air conditioning (RAC) equipment. Such applicatiomdude:

» Domestic (household) refrigeration;

» Commercial refrigeration including different types equipment, from vending
machines to centralised refrigeration systems pesuarkets;

* Industrial processes including chillers, cold ssoaad industrial heat pumps;

» Transport refrigeration including equipment andtsys used in refrigeration
trucks and containers;

* Mobile air conditioning systems used in passenges,druck cabins and buses.

Unavailability of reliable data specifically due lack of regulation of this sector prior to
2005 and unaccounted importation/exportation oégasder the refrigeration equipment
CN codes give rise to a number of assumptions tmhsidered in this sector.

4.7.3.2Methodological issues

For the 2013 submission the Tier 1 method from &O0®PCC Guidelines for
National Greenhouse Gas Inventories’ is used. Thdemused utilises past and present
import, export and destruction data to calculate tturrent year emissions and
recalculations from previous years.

The model takes into account the following assuomsti

» Servicing of equipment containing the refrigeraoiesl not commence until 3
years after the equipment is installed.

 Emissions from banked refrigerants average 15% alyhacross the whole
Refrigeration and Air-Conditioning application area

* In a mature market two thirds of the sales of agefant are used for servicing
and one third is used to charge new equipment.

* Equipment is in wide use, and there are relatigpgsshetween suppliers and users
to purchase and service equipment.

* The average equipment lifetime is 15 years. Thssi@ption is also estimated to
be a weighed average across all sub-applications.

* The complete transition to a new refrigerant tedbgy will take place over a 10
year period.

The year of introduction of the different refrigeta in the Maltese market has been
identified through importation data. It is assumib@t the year of introduction in

equipment is equivalent to the first year impodatdata is recorded. Importation data
has been obtained from importers. These importers &sked to provide data from 1990
onwards but since no HFCs were used in the eadysyihe data provided did not cover
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that period.This assumption is based on the fadtttirough consultation with importers
of bulk gases it was assumed that following thesphaut of CFCs under the Montreal
Protocol, the drop in gases used was not changedgdihis period, also including the
fact that the major shift to use of HFCs was immated following Malta’s Accession to
the European Union in 2004.

The resulting current emissions scenario refleloés évolution of the market in Malta,
characterised by a rapid growth and boom in vargertors of the Maltese economy
namely of the construction industry in industriebmmercial, hospitality and domestic
sectors in the years in question.

In 2012 the NEIT entrusted local sector expertghallenge a number of assumptions
taken in the modelling used to calculate the RA€@e In summary this short study
entrusted confirmed some assumptions includindiféstene of equipment (15 years) but
rejected the assumption of 10% leakage from inb&dke and suggested the use of a 15%
rate.

Actual emissions as estimated from the RAC modeti e shown iRigure 4-5 below.
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Figure 4-5 Actual RAC emissions

4.7.3.3Source Specific Recalculations

This sector was modified slightly following the UREC review publication in October
2012, were it was noted that emissions includethé Semiconductor Manufacterring
sector were infact to be included within the RAGtee Additionally following to the
short study carried out in 2012 as described aliortber changes in the final figures
have been calculated. Table 4-3 below illustréies
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Table 4-3 RAC sector Actual emission recalculation

Previous Current % diff
submission submission o diterence

1990 NO NO NA

1991 NO NO NA

1992 NO NO NA

1993 NO NO NA

1994 NO NO NA

1995 NO NO NA

1996 NO NO NA

1997 NO NO NA

1998 NO NO NA

1999 NO NO NA

2000 5.52 8.29 50.0000%
2001 10.50 15.33 46.0526%
2002 19.89 28.70 44.2713%
2003 28.35 40.06 41.3200%
2004 40.52 56.56 39.5909%
2005 44.39 59.96 35.0798%
2006 60.37 81.59 35.1591%
2007 71.69 95.40 33.0624%
2008 80.61 105.22 30.5261%
2009 87.71 112.18 27.8940%
2010 92.01 114.96 24.9382%
2011 120.46

4.7.4 Source Category 2F2 - Foam Blowing

4.7.4.1Source Category Description

HFCs are increasingly being used in the foam blgwndustry, mainly as replacements
for CFCs and HCFCs. The division of foams into epeh or closed-cell relates to the
way in which the blowing agent is lost from the gwot. For open-cell foam, emissions
of fluorinated gases used as blowing agents aedylilo occur during the manufacturing
process and shortly thereafter. In closed-cell foamy a minority of emissions occur
during the manufacturing phase. Emissions theredatend into the in-use phase, with
often the majority of emissions not occurring urild-of-life. Open-celled foams are
used for applications such as household furnitwrhioning, mattresses and moulded
products. Closed-cell foams, on the other hand, @marily used for insulating
applications where the gaseous thermal conductofithe chosen blowing agent is used
to contribute to the insulating performance of pheduct throughout its lifetime.

In the present inventory compilation, local bussessinvolved in foam preparation and
use were identified. The types of fluorinated gasesd and the applications carried out
were noted. Emissions for HFC-227ea and HFC 365mkich is typically used as a
flame retardant in the foam applications, have breported. In 2010 no emissions were
reported thus this sector is reported as NO.
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4.7.4.2Methodological issues

Foam as already described above can be classifiedwo, open and closed foam, the
main difference being the structure of the finislieaim and the possibility of leaking of
blowing agent to the atmosphere. This major difieee requires a different
methodological approach. Whereas open cell foamg ainthe blowing agent in a
relatively short time, assumed in the year of maaiuire, closed cell foams tend to
maintain a large fraction of the blowing agent witkheir structure for a longer period
and emitting constantly over a longer period ofeim

In this regards emissions from open cell foamslmaestimated through sales/imports of
gases directed to the use of open cell foam blowioegally it was identified that open
cell foam manufacturers use a mix of HFC365mfc (P3UFC 227ea (7%) mix,
identified importers submit their yearly importstdénd. In 2010 no such importation has
been recorded presumably due to stockpiling donpra@vious years and the relative
slowdown of the market in 2010. This was confirmedh importers who reported
imports in 2011. All imported blend is assumed éoused in the year of import thus an
emission factor of 1 is used in this case and piatieaind actual emissions are equivalent
in this sub-sector.

Closed cell foams due to their characteristics oafre accounted for using a simple
methodology like the one used for open cell foafist this inventory we started
implementing the use of Gamlen based model forlpbtown foam and imported foam.
The method used is based on the mass of foam blowryear and assumes that 1% of
the mass of the foam is in fact blowing agent. irtoelel also assumes that the lifetime of
the product is 15yrs and that a constant 4.5% éonisd blowing agent occurs in each
year of its lifetime and that the remaining 32.58¢®lowing agent is emitted in the year
of destruction.

Activity for this sector was collected by contagtiall businesses registered with the
Malta Resources Authority, a list is of which is bpaally available at
http://www.mra.org.mt as part of a government run rebate scheme onairsu for
households. Each business was asked to provideotisimption in tonnes of foam used
for insulation for the time-series in question. &her limited response was achieved but
the main importers of foam possibly (through Expgrigment) covering the vast
majority of the market did respond.

4.7.4.3Source Specific Recalculations

The UNFCCC review identified shortcomings in thepous years submissions and
2010 submission. The NEIT embarked on an intemes@&se with the aim to establish a
better system for data collection in the sector alngh the calculation methodology and
EFs used to the IPCC guidelines [3]. The major geanoccurred through the
implementation of the Gemlen model that accountecemissions from imported closed
cell foam over their lifetime. Better data collectiand larger coverage also accounted for
an increase of emissions in previous years andrduadculations in the years in question.
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The excersise did not identify any activity, thusigsions prior to 2007, therefore as
previously done we shall consider that no emissamtsirred in the said period.

Table 4-4 Foam blowing sub sector recalculation

Previous Current .
submission submission Difference
Gg CO»eq Gg CO»eq %

1990 NE NE NA

1991 NE NE NA

1992 NE NE NA

1993 NE NE NA

1994 NE NE NA

1995 NE NE NA

1996 NE NE NA

1997 NE NE NA

1998 NE NE NA

1999 NE NE NA

2000 NE NE NA

2001 NE NE NA

2002 NE NE NA

2003 NE NE NA

2004 NE NE NA

2005 NE NE NA

2006 0.19 1.01 416.8966%

2007 0.78 4.03 416.8966%

2008 0.83 4.03 384.9261%

2009 0.44 2.04 362.0229%

2010 NO 0.06 NA

2011 3.81

4.7.5 Source Category 2F3 - Fire Extinguishers

4.7.5.1Source Category Description

Nowadays fire protection (fire suppression) equipmesing HFCs and/or PFCs is being
used as partial replacement for halons. While aatassions from the fire protection
sub-sector are expected to be quite small, theisiggowing and is resulting in an
accumulating bank of future potential emissions.

4.7.5.2Methodological issues

As a first attempt in this inventory compilatiorhet local businesses providing fire
protection were contacted. Such businesses wemd askindicate the use (if any) of
fluorinated gases in fire protection systems. A hanof businesses identified the use of
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HFC-227ea in such applications. In the short tippansof this research project, it was
difficult to identify all the establishments thaaue fire protection systems containing
HFC-227ea installed on their premises. However, ahrual leakages of HFC-227ea
during fire instances or accidental releases weperted by the local businesses, with
annual activity data reported since the year 260dm this inventory compilation those
who did not report use in previous submissions wee contacted, only firms which

reported the use of HFCs in fire extinguishing radfilling stations) were contacted.

4.7.5.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission

4.7.6 Source Category 2F4 — Aerosols and Metered Dose In  halers

4.7.6.1Source Category 2F4.1 - Metered Dose Inhalers

4.7.6.1.1 Source Category Description

Most aerosol packages contain hydrocarbons as lfaotse but in a small fraction of the
total, HFCs and PFCs may be used as propellamssivents. During the aerosol use, 100
percent of the chemical is emitted [19]. Local ptigd importers were identified through
communication with the Medicines Authority, It wastablished that Metered Dose
Inhalers (MDIs) containing the medical fluorinatpbpellant Norfluorane (HFC-134a)
have been imported since the year 2004.

4.7.6.1.2 Methodological issues

The local importers have provided activity datatbe annual quantities of imported
inhalers containing Norfluorane. The charge of ptlgmt per inhaler type was also
provided. In some instances, where the actual ehafrgropellant was not identified, the
default value of 10g Norfluorane per inhaler wagpligl. Emissions from the use of
MDIs were assumed to take place during the actopbrtation year. Annual emissions
in CO, equivalents are presented in Table 4-5 below.érissions of HFCs from use is
proportional to the amount of HFC containing MDispiorted and their relative charge.
A significant increase in importation numbers wdisarved. It is also noted that the
average charge per unit imported increased fror@glinit to 12.4g/unit between 2009
and 2011.
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Table 4-5 HFC-134a Emissions in CO2 Equivalents fra Use of MDls

LGt ng:s(iggscoz 25 ? -
2004 2.99
2005 3.86
2006 3.58
2007 3.39
2008 5.26
2009 2.01
2010 254
2011 2.90

4.7.6.1.3 Source Specific Recalculations

Following an internal Quality check it was idergdi that a mistaken summation has
occurred in this sector for the year 2010. Thisiltesl in an underestimation for 2010.
This occurance has been corrected in this submissibie below illustrates these
differences.

Table 4-6 Recalculation for MDI sector, values indnes of HFC 134a

Previous Current % diff

submission submission o difference
1990 NO NO NA
1991 NO NO NA
1992 NO NO NA
1993 NO NO NA
1994 NO NO NA
1995 NO NO NA
1996 NO NO NA
1997 NO NO NA
1998 NO NO NA
1999 NO NO NA
2000 NO NO NA
2001 NO NO NA
2002 NO NO NA
2003 NO NO NA
2004 2.296 2.296 0.00%
2005 2.965 2.965 0.00%
2006 2.751 2.751 0.00%
2007 2.610 2.610 0.00%
2008 4.042 4.042 0.00%
2009 1.549 1.549 0.00%
2010 1.519 1.957 28.88%
2011 2.228 NA
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4.7.6.2Source Category 2F4.2 — Aerosols
This sector does not occur in Malta.

4.7.7 Source Category 2F5 — Solvents
This sector does not occur in Malta.

4.7.8 Source Category 2F6 — Other Applications Using ODS
Substitutes

This sector does not occur in Malta.

4.7.9 Source Category 2F7 - Semiconductor Manufacture

4.7.9.1Source Category Description

PFCs may be used in electronics and precision iclgaapplications. Local electronics

manufacturers were contacted in 2009 and agaif10,2o identify any potential uses of
PFCs at the local plants. The main potential usethe sector is a major electonic
manufacturer which through direct communicationwias noted that the plant is

essentially a backend process plant which is neblwed in the deposition or wafer

etching, thus the main possible application of E-gathin the sector is as a coolant in
testing applications. This product replaced eadreducts containing CFCs in 2004 (thus
no use of PFCs is identified prior to 2004) angiats also identified that the main user of
this product is currently out-phasing the use o€®fn this process and is introducing
alternatives as part of the company’s environmaetgonsibility program.

4.7.9.2Methodological issues

Iniatally a survey of what processes are carrigdrolocal manufacturing firms related to
semiconductor manufacture was conducted. It resdftat the major plants in Malta are
as already stated backend process plants, thus ithao known plant that produces the
actual silicon wafers and or process actual silaflers but the processes used locally.
Electronic and semiconductor stakeholders are ctadao provide their consumption of
PFC containing heat transfer liquids. The consuomptif these heat transfer liquids was
assumed to be a replacement of lost heat trangigd Ithus an emission factor of 1 is
used. Following the estimation of the PFC in tonnes converted to GgCO2 eq by
multiplying with a GWP factor. In this casgfgs is used and, since no default GWP is
found in IPCC guidelines, the GWP used (8340) whtined from peer reviewed
literature (Ivyet al. 2012)[57].

page 66



4.7.9.3Source Specific Recalculations

Following the publication of the 2010 UNFCCC invenyt review report (paras 45, 53

and 55), a through investigation of the sector lesnched to identify possible

underestimation and emissions which are misallocatader this heading. It was

identified that the whole emission allocated untlés heading was in reality to be

allocated under RAC since the main use of the gagpuéestion was in heat pump based
heating process (oven). Other uses of F-gases ens#ttor are being currently
investigated.

The re-allocation of emissions has been carriedaodtthe effects on the sub-sector are
described below, no change in the IP sector t@salrbsulted from this recalculation since
it is only a re-allocation.

Additionally also following recommendations incluten the 2010 UNFCCC inventory
review, a specific additional activity in this sectnot previously identified was
discovered, as described above the use of PFCimgaheat transfer fluids is now
included in this sub-sector.

Table 4-7 Recalculation for the Semiconductor manuafctering sector

Previous submission Current submission Difference

Gg CO»eq Gg CO»eq %
1990 NO NO NA
1991 NO NO NA
1992 NO NO NA
1993 NO NO NA
1994 NO NO NA
1995 NO NO NA
1996 NO NO NA
1997 NO NO NA
1998 NO NO NA
1999 NO NO NA
2000 0.00 NO NA
2001 0.00 NO NA
2002 0.00 NO NA
2003 0.00 NO NA
2004 0.00 27.90 25199802%
2005 0.00 23.39 21131657%
2006 0.00 23.27 21018653%
2007 0.00 22.81 20604305%
2008 0.00 12.93 11676985%
2009 0.00 7.02 6343194%
2010 0.00 6.63 5989114%
2011 3.34
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4.7.10Source Category 2F8 - Electrical Equipment

4.7.10.1 Source Category Description

Sk has unique properties that allow the optimisedatpen of electrical switchgear and
electricity networks. Electrical equipment based ®F technology is used in the
generation, transmission and distribution of eleityr all over the world. Sfis also used

in medical radiotherapy linear accelerators. WBike possesses a unique combination of
properties such as non-toxicity, non-ozone-deptetimon-flammability and very good
insulating properties, it has a potent greenhotfeeteand despite great research efforts,
to date no equivalent alternative gas has beetiigeh

4.7.10.2 Methodological issues

In the year 2008, as part of this inventory procdsslustrial establishments and
institutions that have SFcontaining equipment in operation were identifi@through
contacts with these organisations, data on the tiesnof Sk gas contained in
equipment by type (closed or sealed switchgeargalinaccelerator), as well as
information (installation dates, maintenance proces and leakage rates) per equipment
type have been made available. The leakage rafg®wasied by the manufacturers of the
respective equipment have been used to estimassiems. It has been noted that during
maintenance work, contaminated¢SE evacuated, collected in cylinders and shipped
abroad for purification.

Enemalta Corporation is identified as the main uaed emitter of S gas from
switchgear equipment in Malta (emitting around 98%d¢he total estimated in 2011).
Such switchgear equipment is found in the two |Igmaler generation plants operated by
this organisation (Delimara and Marsa Power Statzomd in the Electricity Distribution
Network (substations and distribution centres).éDilsers of S§~containing equipment
include two government hospitals (Sir Paul Boffaspital and Mater Dei Hospital), the
Palumbo Malta Shipyards Ltd and a number of privsblishments. It is to be noted
that due to long life expectancy of such equipnvamén no changes to the equipment are
reported by the operator the equipment is considayebe still in operation under the
same conditions thus emitting constantly over ifgtime. Identified switchgear
equipment for which no estimates have been provigettie operator, IPCC 2006 default
emission factors have been used.
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SF, Emissions From Electical Equipment
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Figure 4-6 Sk Emissions in CQ Equivalents from Electrical Equipment

Figure 4-6 presents the sulphur hexafluoride emissions ibaradioxide equivalents over
the inventory time series. The emissions in thesd®90 and 1991 are relatively low
because only in the electricity distribution netwdrad equipment containing §been
installed. Following the year 1991, new equipmerdntaining SE had been
commissioned, as well as extensions to the presmnpment took place. Later, around
the year 2000, the private industries also stamethlling Sk-containing switchgear
equipment. An abrupt increase in the reported aamsss observed for the year 2003.
Through communication with Malta Shipyards, it heeen found that during 2003 an
electricity substation was badly damaged duringtcans resulting in the switchgear
equipment being destroyed and the 8§caping to the air; thus the spike in emissions f
2003. For 2011 an abnormally high level of emisbi5F; was detected in one of the
power stations operated by Enemalta, following camication with the said company it
was identified that a leak was identified in onetttd swichgears in operation but could
not be repaired immediately and the company hadhaice but to refill the switchgear
continuously until it would have been able to replae leak.

The trend in emissions during the inventory years islowly increasing trend in §F
emissions reported, that may be coupled with theeased installation of l€ontaining
equipment over the years. However it must be ndteat,the majority of the equipment
installed is of the sealed type not requiring raguéfilling.

4.7.10.3 Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.
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4.7.11Source Category 2F9 - Other (2F9.CS.3 Medical)

4.7.11.1 Source Category Description

HFCs, PFCs and SHepresent a large choice of gases whose propermis® them
attractive for a variety of niche applications novered separately. Very recently, as part
of the data gathering exercise on the usage ofiflated gases in Malta, it was identified
that very small quantities of $land PFC-218 (perfluoropropane) are being usedduri
hospital operations. Emissions of such gases eairgglreported for the years 2007 to
2010.

4.7.11.2 Methodological issues

Activity data for this sector was collected via aoomication with all other known local
users of these gases; all the users reported wradf amounts in the medical sector.

4.7.11.3 Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.
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Chapter 5 SOLVENT AND OTHER PRODUCT USE (CRF
SECTOR 3)

5.1 Overview of Sector

The Solvent and Other Product Use sector includeisstéons from the use of nitrous
oxide for anaesthetic use and non-methane volatganic compounds emissions from
the use of solvents and solvent-containing products

5.2 Mineral Industry (3A)
No relevant activity reported in this sector.

5.3 Degreasing and Dry Cleaning (3B)
No relevant activity reported in this sector.

5.4 Chemical Products, Manufacture and Processing (3C)
No relevant activity reported in this sector.

5.5 Other (3D)
5.5.1 Source Category 3D1 -Use of N ,O for Anaesthesia

5.5.1.1Source Category Description

In Malta, medical grade nitrous oxide is used foaesthetic use, for analgesic use and
for veterinary use.
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Figure 5-1 Nitrous Oxide Emissions from AnaesthetitJse

Figure 5-1 shows the variations i@l emissions that result from the consumption of
medical grade PO during medical applications in Malta. The emiasidigure being
reported for the years 1990 to 1998 (0.008 G@ Ner year) is the calculated average of
the actual consumption ofo® during the years 1999 till 2007. A downward trémdhe
consumption of N20O for this scope is being obseifveh 2008 onwards.

5.5.1.2Methodological Issues

The use of medical grade nitrous oxide in goverrtnaen private hospitals and other
small clinics operating in Malta has been invesddahrough communication with these
institutions in 2008. A comparative analysis of timformation provided by these
institutions and the available imports data of mabgrade nitrous oxide in Malta shows
that the institutions were only able to providdaiele and complete information for the
most recent years, whereas the complete importstgta are available as from 1999
onwards. This inventory process therefore usesniperts data of medical grade nitrous
oxide rather than relying solely on the informatmovided by the institutions.

The methodology as available in the IPCC 2006 Guieg [1] has been followed, with
an emission factor of 1.0 made applicable to thiiacdata, since it can be assumed that
all of the administered nitrous oxide is returnedhe atmosphere [1]. It is also assumed
that the quantity of medical grade imported iscathsumed during the same importation
year. Since actual imports data for the years 1990998 are unavailable, the average
import figure for the years 1999 to 2007 has bgmiied to the years 1990 till 1998.
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5.5.1.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.

5.5.2 Source Category 3D2 - N ,O from Fire extinguishers
No relevant activity reported in this sector.

5.5.3 Source Category 3D3 - N ,0 from Aerosol cans
No relevant activity reported in this sector.

5.5.4 Source Category 3D4 — Other use of N ,0
No relevant activity reported in this sector.

5.5.5 Source Category 3D5 - Total Solvent Use

5.5.5.1Source Category Description

Estimated non-methane volatile organic compoundssoms from the use of organic

solvents and solvent-containing products are repounder this category. Solvents and
related compounds include chemical cleaning substansed in dry cleaning, printing

activities, metal degreasing and a variety of otineustrial applications as well as in

household use. All of these activities and applicet make use of chemicals that contain
significant amounts of NMVOC. Emissions are proaldkRrough evaporation of the

volatile chemicals when these products are exptusada.
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Figure 5-2 NMVOC Emissions from the Use of Solventand Solvent-containing Products

Figure 5-2 shows a gradual increase in NMVOC emssiover the inventory 1990 to
2011 time series.

5.5.5.2Methodological Issues

The EMEP/EEA (2007) Guidebook [10] provides two hoglologies that can be used to
estimate NMVOC emissions:

» Estimating the amount of (pure) solvents consumed
e Estimating the amount of solvent containing produmnsumed (taking account
of their solvent content).

The first method based on a mass balance per dalvdreing used in this inventory
process, where the sum of all solvent mass balatesls the NMVOC emission due to
solvent use. The following equation was assumee@dach inventory year in Malta:

Solvent Import Quantities = Solvent Consumption Qitigs = NMVOC Emissions

The list of volatile chemical compounds as avaéainl the document by Micallef [20]

has been used as reference list for volatile chamithat may be potentially imported
annually in Malta. This list of chemicals was théouble checked with the National
Statistics Office. The yearly Solvent Import quaes have been forwarded by the
International Trade Unit within the National Sttts Office.
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5.5.5.3Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission.
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Chapter 6 AGRICULTURE (CRF SECTOR 4)
6.1 Overview of the Sector

In this chapter information on the estimation oégwhouse gas (GHG) emissions from
the Agriculture sector, as reported under the IRC@ven. Emissions are due to Enteric
Fermentation (4A), Manure Management (4B) and Adtice Soils (4D). Gases
estimated and reported are methane@Hrd nitrous oxide (pD). The source categories
Rice Cultivation (4C), Prescribed Burning of Savasn(4E) and Field Burning of
Agricultural Residues (4F) do not take place in fdlaEmissions from other sources (4G)
have not been estimated. To provide informatiorth@encharacteristics of the agriculture
sector in Malta, figures were taken from the Censudgriculture [25] [36], the Farm
Structure Survey [31], the Cattle Survey [37], Big Census [38] the Sheep and Goats
Survey [39], Agriculture and Fisheries 2010 [35].

Figure 6-1 below shows the emissions in carbonid®gquivalents from the Agriculture
sector for the years 1990 till 2011. The Agricudtieector in Malta contributes around
2.4% of the total national GHG emissions. Greenba@as emissions mainly result from
enteric fermentation (40.6%) and manure manager{8h0%) and to a lesser extent
from agricultural soils (23.4%). Total emissionsdased by 7.14 Gg G@q. from 2010
to 2011.
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Figure 6-1 Emissions in Carbon dioxide Equivalentérom the Agriculture Sector for 1990 to 2011
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6.2 Enteric Fermentation (4A)

6.2.1 Source Category Description

Domestic livestock rearing leads to £emissions from enteric fermentation. Com
enteric fermentation is produced in herbivores bg-product of the digestive process by
which carbohydrates are broken down by micro-omgasi into simple molecules for
absorption into the blood stream. Both ruminantmats (e.g. cattle, sheep) and some
non-ruminant animals (e.g. pigs, horses) producg, @kthough ruminants are the largest
source. The amount of GHhat is released depends upon the type, age aigtitved the
animal and the quantity and quality of the feedstoned.

Emissions from wild animals and pets are not inetudn this inventory process. In
Malta, as reported in the National Rural Developtrgtnategy 2007-2013 [21], the two
most important livestock rearing sectors are svaing poultry (broiler production) since
cows are generally reared for milk, and beef prtidnds a by-product of this activity.
In 2011, CH emissions from this category were 1.37 Gg.

6.2.2 Methodological Issues

Annual average animal numbers have been useddolatd methane emissions from
enteric fermentation. These figures have been ddairom the past GHG inventory
compilation [7]; from the National Statistics O#¢22-39] and through consultations
with the Department of Agriculture within the Mitig for Resources and Rural Affairs.
Methane emissions from enteric fermentation ar@pnkey source. The method used
was Tier 1 of the 1996 IPCC guidelines. Livestoalegories that were estimated were
dairy cows, other cattle, sheep, goats, horsesiesywoultry and rabbits. The activity
data is represented in
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Table 6-1 below.
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Table 6-1 Annual animal numbers

Livestock type and animal numbers
Dairy

Year Cows Other Cattle Sheep Goats Horses  Swine PoultRabbits

1990 12891 - 4623 3429| 944 61607 1500000 29213
1991 12891 - 4623 3429| 944 53549 1500000 29213
1992 12891 - 6000 5300| 860 54794 1500000 29213
1993 12891 - 6200 5300| 840 57748 1500000 29213
1994 12891 - 5600 5000 760 55726 1500000 29213
1995 12891 - 14773 10169 740 52578 1500000 29213
1996 12891 - 12330 8436| 700 58027 1500000 29213
1997 12891 - 14980 6407| 650 62460 1500000 29213
1998 12891 - 12590 5738| 640 56887 1500000 29213
1999 12891 - 11840 5110 600 59229 1500000 29213
2000 8796 10584 12490 4599 600 80074 1500000 29213
2001 8338 10085 10376 3930 853 81841 1565629 55254
2002 8033 10737 12253 5163 853 78303 1529100 552pH4
2003 7607 10333 14861 5374 853 73067 1381544 55254
2004 7835 11573 14130 5635 853 76853 1381544 55254
2005 7832 11910 14642 6272 853 730R5 1052013 55254
2006 7494 11739 12172 5828 853 73683 1052013 55254
2007 7545 11897 12315 6227 853 76900 1224267 552pH4
2008 7247 10530 12843 6361 853 65511 1224267 552p4
2009 6931 9333 12889 59083 853 659118 122467 55254
2010 6362 8592 12379 5110 1754 70583 970291 10593
2011 6308 8766 11887 4938 1754 46287 970291 10593

6.2.2.1.1 Cattle

6.2.2.1Activity Data

This category refers to dairy cows that are redoednilk and also includes all other
cattle. In Malta, 62.5% of the total cattle stoskound on farms with 100 cattle or more
[34]. In the 1990s, only one Agriculture Censuswarried out in Malta. Referred to as

the 1991 Agriculture Census [22]; this took planethe years 1990 to 1991.

In the

absence of reliable animal head statistics foll®@®0s, the figure of 12,891 dairy cows as
recorded in the 1991 Agriculture Census is appletthe years 1990 till 1999.

The first comprehensive cattle census, held byNigonal Statistics Office took place in
June 2000 on all cattle farms, where Eurostat’s] [d@ssification of the animal
categories was followed. Following the year 200@, census was then carried out on an
annual basis. The data regarding headcount reféheganumber of animals that were
present on the farm at the time of the survey. ligihoa derogation obtained in 2005,
Malta compiles statistics on cattle in line withu@ail Directive 93/24/EEC which is a
directive on the statistical survey which has tahgied out on bovine animal production
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[41] from the bovine register, which is maintainkg the Department of Veterinary
Services. The cattle stock as at December 201 Liaied to 15,074 heads on 322 farms,
an increase of 0.8% over 2010 [37]. The methanssams from enteric fermentation for
cattle are estimated using a Tier 1 approach 499 IPCC guidelines.

Figure 6-2 is a graphical representation of theaye annual cattle figures as reported in
this inventory process. A constant figure of datgws is being used for the 1990s,
whereas reliable published statistics are avail&mehe year 2000 and onwards. The
apparent trend in recent years is a decrease ibdtiethe number of dairy cows and
other cattle. The number of dairy cows has decte@se54 heads between 2010 and
2011. For other cattle an increase in headcoumwbserved between 2010 and 2011
amounting to an increase of 174 heads.
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Figure 6-2 Annual average Cattle Figures

6.2.2.1.2 Sheep and Goats

Sheep and goats are mainly reared for the produofithe traditional Maltese cheeselet,
mainly marketed by the producers themselves. Onigimmal amount of sheep and
goats are slaughtered at the civil abattoir. ThhoGguncil Directive 93/25/EEC which is
a directive on the statistical surveys which is lmade carried out on sheep and goat
stocks [42], the annual stock of all sheep andgyabeing monitored. The Agriculture
and Fisheries Unit, within the National Statisti@8ice conducts annual sample surveys
based on the list provided by the Department oEXeary Services.

The data available from the Sheep and Goats S@92¥ [39] shows that in 2011 there
were 1,374 holdings involved in sheep rearing. dust 77% of these holdings have less
than 10 sheep and amount for 31.2% of the sheeplggam. On the other hand, while
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only 22.4% of all holdings have more than 10 shidey account for 68.8% of the sheep
stock. The distribution of the goat stock is somatimilar, where 43.7% of all goats
are on holdings having less than 10 goats, whiddifgs amount to 86.3% of all goat

rearing holdings whereas the remaining 56.3% ofytiet population is on holdings with

10 goats or more.
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Figure 6-3 Average Annual Sheep and Goats Figures

The annual sheep figures for the early 1990s dedively low when compared to the
figures available for the rest of the time seriésr the years 1990 and 1991, for both
sheep and goats the figure as reported in the Ag@tulture Census is being used. For
the rest of the 1990s, the figures as previoughpnted in Malta’s past GHG Inventory
[7] are being used, whilst from 2001, the figuresagailable from the National Statistics
Office are being used. In December 2011, the shpegulation amounted to 11,887
heads, an decline of 4.0 % over 2010. As for thet gopulation, it stood at 4,938 heads,
down by 3.4% over the previous years. Figure 6-8wshthat there seems to be a
fluctuating trend in the average annual animal nemsitior both sheep and goats over the
whole time series and this is to be reflected ergsulting methane emissions, since the
same emission factors are being applied acrosshbge time series.

6.2.2.1.3 Swine

In the pig industry, the term ‘producer’ refershieeeders who breed boars and gilts and
who sell their grown pigs to a market weight. Tleent fattener refers to farms that
purchase pigs and fatten them to a market weigittiie year 1990, the figure of pigs as
available from the 1991 Agriculture Census is baisgd. The figures reported for the
years 1991 to 1999, are estimates worked out byDipartment of Agriculture as
worked out from the allocated quotas for sows,sgiltoars and piglets to fatteners
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(MRRA, personal communication, January 2009). A gégsus was undertaken by the
National Statistics Office in April 2000. All farmsere visited and a 100% response rate
was registered. Following the year 2000, the pigsas is being carried out on an annual
basis by the National Statistics Office.

Figure 6-4 is a graphical representation of thensv@innual figures. The figures available
for the 1990s are relatively lower to the figureaikable for the year 2000 and onwards.
The 1990s figures are based on quota estimatesaséne figures for the year 2000 and
onwards are actual figures as available from thealnsurveys.

In 2011, the pig population amounted to 46,287 keddwn by 34.4% which translates
to 24,296 pigs.
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Figure 6-4 Average Annual Swine Figures

6.2.2.1.4 Poultry

The poultry figures include broilers, laying hemslall other poultry. For the years 1990
till 2000, the same mean annual figure of 1,500 ,08@try heads is being reported, since
at the time reliable estimates were not availabHRRA, personal communication,
November 2008). The contribution of broilers to gwultry industry in Malta is around
54%. The contribution of the laying hens is arodeéo, whereas the contribution of the
other poultry amounts to less than 1%. As can Is=med from Figure 6-5 and also as
confirmed from animal slaughtering figures, thesaaidecline in the number of broilers
on poultry farms. This is mainly due to increasemmpetition from cheaper-priced
imports since EU accession that have impacted signjficantly on the local production
of broilers [21]. From 2001 until 2003 an annuahses was carried out. Following 2003,
this was carried out on a biennial basis.

As revealed in the Agriculture and Fisheries Stia8s2010 [35], a total of 970,291
animal heads represents a decrease of 20.7% o®8r 20
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Figure 6-5 Average Annual Poultry Figures

6.2.2.1.5 Rabbits and Horses

Rabbit breeding in Malta is more of a backyard stdy apart from around five major
farms. The equine population is very small andudek foal, mare, stallion and donkeys.
The rabbits and horses annual figures being usdthisninventory process are those
reported in the 1991 Agriculture Census [22], i@ #001 Agriculture Census [25] and in
the 2010 Agriculture Census [36]. The data regardieadcount refers to the number of
animals that were present on the farm on th& S@ptember 2001 for the 2001
Agriculture Census. The reference date for thed28driculture Census was 3RAugust
2010. The classification of all animal categoneas collected strictly according to
Eurostat’'s classification for the 2001 Agricultur€ensus. All definitions and
classification used in the 2010 Agriculture Cenaresin compliance with EU legislation
on agricultural statistics. The latest rabbit nensb are represented in the 2010
Agriculture Census [35].

Note that all households who own rabbits and ppuwltnich are not on the farms register
and may not have commercial activity, may not hagen captured during the census,
since it was not considered feasible and pracdticabver them during the inventory.

The emission factors used are presented in TaBle 6-

Table 6-2 Annual Average Methane Emission Factorgdm Enteric Fermentation

Animal (ﬁ(rgléﬂ?‘?ai?nﬁfl)r = Source of Emission Factor
Dairy Cows 100 Corinair, 2006 [9]

Other Cattle 48 Corinair, 2006 [9]

Sheep 8 Corinair, 2006 [9]

Goats 5 Corinair, 2006 [9]

Horses 18 Corinair, 2006 [9]

Swine 15 Corinair, 2006 [9]

Poultry 0.1 IPCC, 1996 [1]

Rabbits 0.08 APAT, 2005 [15]
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Figure 6-6 Methane Emissions from Enteric Fermentaon

Figure 6-6 describes the yearly methane emissinssi@ from the different livestock in
Malta. As can be observed cattle is the major dauior of the resulting emissions,
contributing to about 77% of those emissions, feéd by the contribution from poultry,
sheep and swine. One also notes the very smallilbotion of goats, horses and rabbits.
Over the whole time series, a number of fluctuaidn emissions from enteric
fermentation can be observed, with a decrease loéisgrved since 2007.

6.2.3 Specific Recalculations

Animal numbers for horses and rabbits for 2010 haeen updated through the
publication of the Agricultural Census 2010.

Enteric Fermentation (Gg | Enteric Fermentation (Gg Pcehr;:sn;a%e
Year CO2 eq.) as reported in CO2 eq.) as reported in 9
3 . reported
the 2012 inventory the 2013 inventory g
emissions (%)
2010 29.24 29.58 1.16

6.2.4 Source-specific planned improvements

Emission factors and activity data will be kept endeview including the use of more
detailed emission factors and activity data tovallestimation of the effect of future
mitigation policies.
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6.3 Manure Management (4B)

6.3.1 Source Category Description

This category reports emissions of methane frormahimanures as well as emissions
from their manures arising during its storage. [Bstit livestock rearing leads to both

CH,4 and NO emissions from manure management, @bim the management of animal

manure occurs as the result of its decompositiodeuranaerobic conditions. These
conditions often occur when a large number of alsrage managed in a confined area
(e.g. dairy farms, swine and poultry farmshONemissions from manure management
vary significantly between the types of manure nganaent systems used (e.g. solid or
liquid). When manure is stored or treated as d¢lqui a pond or tank it tends to

decompose anaerobically and produce a significaantity of methane. When manure is
handled as a solid or when it is deposited on pestut tends to decompose aerobically
and little or no methane is produced. Hence tlstegy of manure management used
affects emission rates. Figure 6-7 includes thenaret and nitrous oxide emissions from
manure management in G@quivalents.
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Figure 6-7 Methane and Nitrous Oxide Emissions fronManure Management
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6.3.2 Methodological Issues

Table 6-3 Annual Average Methane Emission Factorgém Manure Management

Animal Emission F_actor used Source of Emission
(kg CHy/animal) Factor
Dairy Cows 44 Corinair, 2006 [9]
Other Cattle 20 Corinair, 2006 [9]
Sheep 0.28 Corinair, 2006 [9]
Goats 0.18 Corinair, 2006 [9]
Horses 2.08 Corinair, 2006 [9]
Swine 10 Corinair, 2006 [9]
Poultry 0.117 Corinair, 2006 [9]
Rabbits 0.08 APAT, 2005 [15]

6.3.2.1Methane Emissions from Manure Management

To estimate methane emissions from livestock manlirestock population data by
animal category, in combination with default enmossfactors have been used. Table 6-3
includes the methane emission factors used.

6.3.2.2Nitrous Oxide Emissions from Manure Management

This section includes the estimate details foradidO emissions during the storage and
treatment of manure before it is applied to lanBirect N;O emissions occur via
combined nitrification and denitrification of nifgen contained in the manure. A Tier 2
method, with country-specific nitrogen excretionteg for the different livestock
categories was used. Direct;l emissions have been calculated for the animal
categories cattle, swine and poultry. The calcoitatof direct NO emissions from
manure management was based on the following emquats taken from the IPCC 2006
guidelines [3].

EQUATION 10.25
DIRECT N;O EMISSIONS FROM MANURE MANAGEMENT

, [ (v on || LM
NyOpmm =| Z| Z\Nery * Nexry « MSr 5) )| EFys) (¢
SLT ] 2

where:

N2Opmm) = direct NO emissions from Manure Management in the couktiy\,O yrt
Nm = number of head of livestock species/categony the country
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Nexm = annual average N excretion per head of speeiegfory T in the country, kg N
animal® yr*

MST, s) = fraction of total annual nitrogen excretion &ach livestock species/category T
that is managed in manure management system S en cthuntry,
dimensionless

EF;s)= emission factor for direct J0 emissions from manure management system S in
the country, kg BO-N/kg N in manure management system S

S = manure management system

T = species/category of livestock

44/28 = conversion of (}0-N)mm)emissions to B mm) emissions

The nitrogen excretion rates used for poultry amitle are presented in Table 6-4 below.

Table 6-4 Nitrogen Excretion Rates

Animal Category Nitrogen Excretion Rates
Poultry — Broilers 0.35-0.82 kg N / place
Poultry — Layers 0.87 kg N / place

Cattle — Solid Manure 63 kg N / Livestock Unit
Cattle — Liquid Manure 65 kg N / Livestock Unit

Source: Sustech [43]

For swine, nitrogen excretion rates by the agescleere applied. The following figures

for fresh animal manure production per day weredugglets — 1.2kg; young pigs —

2.4kg; fattening pigs — 4.2kg and breeding stodO-2kg [44]. The total amount of pig

slurry was estimated at 4.2 times the estimateduainof pig manure produced and the
nitrogen content in pig slurry was estimated a8%Iof the total pig slurry [45].

Default emission factors for direct@ emissions from manure management, as available
in the IPCC 2006 guidelines were applied to thentjtias of kg N generated annually by
cattle, swine and poultry. The emission factorgluee presented in Table 6-5 below.

Table 6-5 Default Emission Factors for Direct NO Emissions from Manure Management

Animal Default Emission Factor (kgJ®-N/kg N
Category excreted)

Cattle 0.005

Swine 0.005

Poultry 0.001

The volume of slurry and solid manure produced Ip@stock category was obtained
with the average production of slurry and solid ovarper livestock category per day and
the days of storage of slurry and solid manure.
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6.3.3 Source Specific Recalculations

Animal numbers for horses and rabbits for 2010 haeen updated through the
publication of the Agricultural Census 2010. Thiesulted in changes to methane
emissions from this sector.

Manure Management | Manure Management | Percentage
Year (CH4 Gg CO2 eq.) as | (CH4 Gg CO2 eq.) as | change in

reported in the 2012 | reported in the 2013 | reported

inventory inventory emissions (%)
2010 26.84 26.90 0.22

6.4 Rice Cultivation (4C)

This source category does not occur in Malta.

6.5 Agricultural Soils (4D)
6.5.1 Source Category 4D1 — Direct Soil Emissions

6.5.1.1Source Category Description

This section includes the direct nitrous oxide esmoiss (4D1) from the application of
synthetic nitrogen fertilisers and manure onto kst soils. Figure 6-8 includes the
nitrous oxide emissions over the time period 19802011. Over the inventory time
series there has been a reduction in the use bfrhature and synthetic nitrogen based
fertilisers that have resulted in a reduction iparted nitrous oxide emissions from both
sources.
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Figure 6-8 Nitrous Oxide Emissions from Agriculture Soils

6.5.1.2Methodological Issues

In most soils, an increase in available nitrogehagees nitrification and denitrification
rates which then increase the production @®NThe following nitrogen sources were
included in the methodology for estimating diregONemissions from managed soils:

» Synthetic N fertilisers (&);
* Organic N applied as fertiliser (animal manurej\f-

6.5.1.2.1 Synthetic Nitrogen Fertilisers Applied to Soils

The activity data on nitrogen based fertiliser pse year (k) in kg N was obtained as
follows:
e for 1990 to 1994: FAOSTAT [46] — Nitrogenous Festr Consumption;
» for 1995 to 2011: Nitrogen fertiliser Import figweas provided by the National
Statistics Office.

Figures for total quantity of fertilisers imported obtained from the National Statistics
Office (in kg) are corrected to reflect the cherhgtaucture represented by each class and
hence the kg N therein.
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The activity data on fertiliser use was multipliedth the default emission factor to
estimate direct pO-N emissions from managed soils (0.01kgOMNN per kg N of
fertiliser use), as available from the IPCC 200&lglines [3]. The conversion ofJ8-N
emissions to PD emissions for reporting purposes was performetjube equation:

N2O = N,O-N * 44/28

6.5.1.2.2 Manure Applied to Soils

To calculate the quantities of manure applied tilssthe same methodology used to
estimate the quantities of manure generated inidde6t3.2.2 was used. A significant
proportion of the total nitrogen excreted by thévaals in managed systems is lost prior
to final application of the manure to the soils.oldler to estimate the amount of animal
manure nitrogen that is directly applied to thdssat was necessary to reduce the total
amount of nitrogen excreted by the animals but ésstolatilisation. Default values for
nitrogen loss due to volatilisation of Nldnd NQ from the manure, as available in the
IPCC 2006 guidelines [3] Table 10.22 were applied goultry (40%), swine (48%),
dairy cows (30%) and other cattle (45%). For swiheas assumed that only 10% of the
total slurry produced tends to be applied to thés gpersonal communication, Ministry
for Resources and Rural Affairs, September 2009).

The resultant activity data on the manure quastifigy N) available for soil application
was multiplied with the default emission factorestimate direct pO-N emissions from
managed soils (0.02 kg-8-N per kg N for cattle, poultry and swine), asiklde from
the IPCC 2006 guidelines. The conversion gDMNN emissions to pO emissions for
reporting purposes was performed using the equation

N2O = N,O-N * 44/28

6.5.1.3Specific Recalculations

No specific recalculations have been carried out.

6.5.1.4Source Specific Planned Improvements

It is being considered whether the data that isiired for the estimation of emissions
under source categories N-fixing crops and Cropdues is available locally, in
consultation with the relevant entities.
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6.5.2 Source Category 4D2 — Pasture, Range and Paddock M  anure

This sector does not occur in Malta.

6.5.3 Source Category 4D3 - Indirect Soil Emissions

6.5.3.1Source Category Description

Indirect pathways involve nitrogen that is remowedgricultural soils or animal waste
management systems via volatilisation, leachingoffi or harvest of crop biomass.
Indirect emissions include small contributions frdmman sewage and volatilised
nitrogen, but are derived predominantly from nigndost through leaching and surface
runoff (Revised 1996 National Greenhouse Gas lroresd, IPCC Guidelines, 2006).

Current activity data used to calculate indirectONemissions include commercial
synthetic fertiliser consumption, livestock and ibgu populations. MO emissions
between 1990 and 2011 in this category are pres@mfeigure 6-9.
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Figure 6-9 Indirect emissions from manure managemerand agricultural soils
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6.5.3.2 Methodological Issues

6.5.3.2.1 Indirect N,O emissions from Managed Soils

Indirect NNO accounts for manure and fertiliser nitrogen traatilises as NQor NH;
soon after application to soil, and subsequentpesiton on soil, providing a nitrogen
substrate for nitrifiers and denitrifiers.

EQUATION 11.9
N0 FROM ATMOSPHERIC DEPOSITION OF N VOLATILISED FROM MANAGED SOILS (TIER 1)
_Y:{J‘.:_im-.—_"r- = [| ‘FE:'-' - F."ﬂl't'_fa{-.;‘r |+ t':FL:._yﬁ- + Fpﬁp |= F-""-“‘:;_ij_’.f |]‘ EF,

where

N2OTp)-N = annual amount of }D-N produced from atmospheric deposition of N
volatilised from managed soils, kgp®N yr*

Fsn = annual amount of synthetic fertiliser N appliecsoils, kg N yt*

Fragase = fraction of synthetic fertiliser N that volatks as Nkl and NQ, kg N
volatilised (kg of N applied)

Fon = annual amount of managed animal manure, compgestage sludge and other
organic N additions applied to soils, kg N'yr

Ferp = annual amount of urine and dung N deposited fiagigg animals on pasture,
range and paddock, kg N'yr

Fragsasm = fraction of applied organic N fertiliser matdsigFon) and of urine and dung
deposited by grazing animalspfp that volatilises as NHHand NQ, kg N
volatilised (kg of N applied or depositéd)

EF, = emission factor for PO emissions from atmospheric deposition of N ofssand
water surfaces, [kg N4 (kg NH:-N +NO,-N volatilised)]

Activity data for synthetic fertilisers and manwagplied to soils was used as for section
6.3.2.2.

Values for manure applied to soils as estimatezkation 6.5.1.2.2. were used as activity
data for bn. The fraction of applied organic material thatatdises as Nhl and NQ
(Fragsaswm) is taken from Table 11.3 of the 2006 IPCC Guitkdi as 0.20. The resultant
value was multiplied with the default emission @acto estimate indirect XD-N
emissions from managed soils /ABken to be 0.010 from Table 11.3 of the 2006 IPCC
Guidelines.

Nitrogen values for fertilisers applied were muled by Fragasr equivalent to 0.10
from Table 11.3 of the 2006 IPCC Guidelines. Ddfamhission factor EFto estimate
indirect emissions was taken to be 0.010 from Tahl& of the 2006 IPCC Guidelines.

6.5.3.2.2 Indirect N,O emissions from Manure Management
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Tier 1 methodology from IPCC guidelines was usebhis method is applied using
country specific nitrogen excretion data and defénaiction of N losses from manure
management systems due to volatilisation.

Calculation of N volatilisation in forms of NHand NQ from manure management
systems is based on multiplication of the amounthitbbgen excreted and managed in
each manure management system by a fraction ofilis®d nitrogen.

N LOSSES DUE| TO VOLATILISATION FROM MANURE MANAGEMENT

i - ) . Fracg, s
Nstatitization-sams = 2.| 2. (A’(I) ® Nex(ry ® “?‘{S{T.S}). el
S| T 100 (T.5)

Where:

Nyolatiization-mms = @mount of manure nitrogen that is lost due tatiidation of NH and
NO,, kg N yr*

N ) = number of head of livestock species/catedoiry the country

Nexm = annual average N excretion per head of speaiegforyT in the country, kg N
animal® yr*

MS (1, s) = fraction of total annual nitrogen excretion &ach livestock species/categdry
that is managed in manure management systemn the country,
dimensionless

Fragasws= percent of managed manure nitrogen for livestatiegoryT that volatilises
as NH3 and NOx in the manure management sySiém

Activity data and methodology used are the samehase used in Section 6.3.2.2.
Fragrasm Was applied as 0.20 from Table 11.3 of the 2006QAP&uidelines. The
indirect NO emissions from volatilisation of N are estimalbgdmultiplying the resulting
figures with ER taken to be 0.010 from Table 11.3 of the 2006 IR&E@elines.

6.5.3.2.3 Leaching

Another issue is that of leaching and runoff froammd of nitrogen from synthetic and
organic fertiliser additions, crop residues, andemalisation of N associated with loss of
soil C in mineral and drained/managed organic sthiough land-use change or
management practices. Urine and dung depositmn fjrazing does not occur in Malta.
Some of the inorganic N on or in the soil, mainty the NQ form, may bypass
biological retention mechanisms in the soil/vedgetasystem by transport in overland
water flow (runoff) and/or flow through soil macmmes or pipe drains. The nitrification
and denitrification processes transform some ofNkR"™ and NQ™ to N,O. This may
take place in the groundwater below the land, taciwiN was applied, or in riparian
zones receiving drain or runoff water, or in theeles into which the land drainage water
flows (IPCC Guidelines 2006).
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Total N applied to soil through mineral fertiliseasd manure is multiplied by Fiagacu-
) from Table 11.3 of the 2006 IPCC Guidelines withiadue of 0.30 and multiplied by
EFs 0.0075 also from the same table. Conversion 40 N achieved by multiplying by
44/28.

6.5.3.3Source Specific Recalculations

No specific recalculations have been carried out.

6.6 Prescribed Burning of Savannas (4E)

This sector does not occur in Malta.

6.7 Field Burning of Agricultural Residues (4F)

This sector does not occur in Malta.

6.8 Other (4G)

This sector does not occur in Malta.
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Chapter 7 LULUCF (CRF Sector 5)

7.1 Overview of the Sector

Sector 5 includes carbon stock changes, emissibrGHES (CQ, CH;, & N,O) by
sources and removals of €@y sinks from land uses, land use change andtfgres
activities. The sector in 2011 has a net remot/eb©.66Gg CQ equivalent.
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Figure 7-1 LULUCF Carbon Dioxide Removal

Figure 7-1 shows the carbon dioxide removals byetat@n in the LULUCF sector for
Malta. A mean figure of -57.25 Gg G@as been estimated to be sequestered annually by
Maltese vegetation during the time series 19900tb12 Forest land removes 81.60% of
CO,, followed by 18.4% from Cropland. In this yeasgsbmission Settlement was not
included in the calculation, further details areegi in the relevant section.

The Land Use, Land-Use Change and Forestry (LULUGE&Qtor includes yearly
estimates of carbon dioxide emissions and remdwajsarticular vegetation types. Five
different types of carbon pools are defined by BR€C and include Forest Land (5A),
Cropland (5B), Grassland (5C), Wetlands (5D) anil&Seents (5E).

In the Maltese Islands there are no major wetlardsaas defined by the IPCC guidelines
and therefore no emissions or removals will be megbfor the IPCC source category
Wetlands (5D). As reported in the National Rural&epment Strategy 2007-2013 [21],
the extensive permanent grass areas or pasturesamhatypical of most European
countries are non-existent in Malta. This is dughe shallow depth of the Maltese soils,
the small size of the agriculture land parcels alsd because of the prevailing semi-arid
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climate. Therefore, no emissions or removals wél teported for the IPCC source
category Grassland (5C). Organic soils are lowar axistent in Malta. No long-term
data is available to asses whether organic mattévaltese soils is in fact declining.
Baseline data show that 58% of the soils have lacsganic carbon content below the
threshold of 2% [58].

In this inventory process, carbon dioxide remowads above ground biomass are being
reported for the IPCC source categories Forest [(BAjland Cropland (5B).

7.2 Forest Land (5A)

7.2.1 Source Category Description

Under this category, C{Qemissions, from living biomass, dead organic mattel soils,
from forest land remaining forest land were calteda The Forest Land category
includes carbon dioxide removals from forest land ahrub land above-ground biomass
in Malta. It is the major land use sink in the Mak Islands [54]. No logging industries
exist in Malta and woodland is protected by legista The highest expression is the
evergreen woodland dominated by trees such as \tbegieen oak@uercus ilex) and
Aleppo pine Pinus halepensis); however very few old oak trees still exist. Téecond
stage of the series is the maquis which typicatfguos in sheltered areas such as on
hillsides and in valleys, and is dominated by aetgrof lower trees and large shrubs
such as the Olive(Qlea europea), the Carob Ceratonia siliqua), the Bay laurell(aurus
nobilis) and several others [21].

7.2.2 Information on approaches used for representing la nd areas
and land-use databases used for the inventory parti  cipation

For this inventory Approach 1 (IPCC 2006) was utmdhe representation of land use
areas. It identifies the total areas for eachviddial land-use category. The agency
which is responsible for land uses areas in Maltdlhé Malta Environment and Planning
Authority (MEPA). MEPA is the “National Referencgentre on Landcover” for the
European Environment Agency (EEA). In this funotihe Agency supports European
institutions dealing with land cover, land monitayiand land use.

MEPA has been working on issues like European wienogenous data sets
emphasising on land cover topics for several yeaemnd cover plays an important role
for environmental spatial and territorial analysis MEPA is composed of both the
land-use planning and environment agencies, ibhagler responsibility in having up-to
date data about landuse and landcover at verydaghl, nominally at the 1:1000.

Data sources used in conjunction with the EEA/JBiasearch Centre imagery include
the national maps and ancillary data available &PM that include orthorectified

imagery (2004), topographic maps, landuse-mapsr@duped for local plans, habitats,
agricultural, environmental datasets, developmelainrpng parcels, amongst other

page 96



datasets. The last Corine Landcover (CLC) surveg wa2006. CQ emissions and
removal from forest land remaining forest land haeen identified as key category in
level and in trend assessment (with LULUCF). e tMaltese context, while CLC
information assists with understanding land coveMalta and montoring large scale
change over longer timeframes, the large scalea26hthe grid used does not permit
analysis that is sensitive enough, to monitor steorh land use change in the Maltese
context with a great deal of accuracy.

7.2.3 Methodological Issues

Area coverage of Coniferous wooded land and Mixede$§t was obtained from the
Corine Landcover (CLC) data 1990, 2000 and 2006awasilable from the Malta
Environment and Planning Authority (MEPA). The aceaerage for shrubland was also
available from MEPA’s Map Server on-line Geograpméormation System (GIS) (a
detailed explaination is given in section 7.2.4heTmethodologies used as available in
the IPCC Good Practice Guidance for Land Use, Ldse-Change and Forestry have
been followed [47].

Table 7-1 summarises the Removal Factors usestitnate the carbon sink from Forest
Land in Malta

Table 7-1 Removal Factors used to Estimate Carbddink from Forest Land

Coniferous .
Factor Wooded Land Shrubland Mixed Forest

Volume of growing

stock (nha) 4487

Above ground biomas
default figure (tonnes 3.0 4.0
dry matter / ha / yr)

4

Biomass Expansio

*
Factor (BEF) 1.49
Default carbon fraction} ¢ 0.5 05
of dry matter
Wood Basic Density 0.63 *

(tonnes/m)
Removal Factors are default [47]

* Removal Factors as available for Shrubland in liadéian Carbon sink model
(personal communication, Italy - Agency for Envinoental Protection and Technical
Services (APAT), June 2008)

Equations 1 and 2 have been used to estimatee@@sions from Coniferous Wooded
Land and from Mixed Forest:

(1) Biomass Accumulation (tonnes Carbon) = Size odlIéha) * Above ground biomass
(tonnes dry matter / ha / yr) * Default carbon frac of dry matter
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(2) CO, Removal (Gg Cg) = Biomass Accumulation (tonnes Carbon) * (44/12000
Equations 3 and 4 have been used to esti@@temissions from Shrubland:

(3) Biomass Accumulation (tonnes Carbon) = Size otll@ma) * Volume of growing
stock (m3 / ha) * Biomass Expansion Factor * Defaarbon fraction of dry matter *
Wood basic density (tonnes #m

(4) CO, Removal (Gg Cg = Biomass Accumulation (tonnes Carbon) * (44/12000

Table 7-1 summarises the Removal Factors usestitoae the carbon sink from Forest
Land in Malta. As it was mentioned previously, tbis year inventory dead wood, litter
and mineral soils for forest area were calculatédr the calculation of the dead wood,
Equation 3.2.11 of the Good Practice Guidance wstgnated and option 1 was
estimated.

Annual change in carbon stocks in dead wood instdeand remaining forest land, tonnes
Cyr'= size of land (ha) * (Average annual transfer idemd wood tonnes d.m ha-1) *
carbon fraction of dry matter (default=0.5), tones

As regards litter, it was calculated as;

Annual change in carbon stocks in litter= (staliter stock, under pervious state tonnes
C ha' — stable litter stock, under current state j tan@ehd’) * size of land (ha) / time
period of the transition from state. The defauR@syrs.

Tier 1 was considered. It was assumed that theagedransfer rate into the litter pool is
equal to the transfer rate out of the litter pamkise net change is zero. This assumption
means that magnitude of the litter pool need najuzntified.

As for the mineral soils, the calculation used was;

Annual change in carbon stocks in mineral soil:&nCyr'= (stable soil organic carbon
stock, under previous state, tonnes C-hatable soil organic carbon stock, under current
tonnes C hd) * size of land (ha)/ time period of transitiomin state.

The same as in other perimeters the default iss2Qmder Tier 1 it is assumed that when
forest remains forest the carbon stock in soil niganatter does not change regardless of
changes in forest management, types and disturbagiees in other words that the
carbon stock in mineral soil remains constant ag ks the land remains forest.

7.2.4 Land-use definitions and the classification system used and
their correspondence to the LULUCF categories

Forest land includes all land with woody vegetatemmsistent with thresholds used to
define the forest land in the national GHG inventoy ecosystem type as specified in the
IPCC guidelines. According to the CLC 2006 foresaedlas account for 2.1Knf0.7%)

on the land cover type in the Maltese Islands [&5].the other hand the CLC does not
provide the data on shrubland as it is not includeti forest data. Data collected in

CLC for shrubland is collected in one categoryesmphyllous vegetation which includes
both the garrigue and the maquis and no percentagesach sub-category are given.
Due to this fact data for area coverage by the sagas taken from another data set
which is more accurate. Data for the shrubland taken from MEPA’s Map Server
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on-line. The MEPA map server has data on the oateg)‘woodland trees and shrubs’
amounting to 558.36ha and ‘maquis’ amounting to.@84a. From the CLC 1990 and
2006 the area coverage for ‘coniferous wooded lamdi ‘mixed forest’ is reported as
209.68ha. By subtracting the CLC ‘conferous woolded’ and mixed forest area from
the total area as reported in the MEPA’s Map Sef822.35ha - 209.68ha = 612.67ha).
The resulting 612.67ha will be reported as shrubleor Malta, to include shrubs and
macquis vegetation areas.

In forest land remaing forest land biomass burmingontrolled burning do not occur in
Malta. On the other hand wildfires are not estedaas data is not available so it is
reported as NE.

7.2.5 Source Specific Recalculations

No recalculations have been carried out from tle®ipus submission.

7.2.6 Source Specific planned improvements

In Malta, data on forestry is scarce or non existeéks for the coming years Malta would
like to improve the collection of forest informatic@bout the loss of carbon in living
biomass in forest land and wildfire data. Moreowd! also be included the afforestation
projects under otherland converted to forestlaAd. afforestation project was started in
Malta in the year 2005 and through this projectigadous trees are being planted in
order to increase the surface area with permaregetation. From 2005 till 2011, more
than 84,180 trees and shrubs have been plantede Mrere 3000 trees and shrubs
planted in 2011. The potential carbon removalsnfreuch young plantations are not
estimated in this inventory project since the p#ons are still in their early
development stages and any carbon emissions arelfoovals are very difficult to
estimate reliably.

7.3 Cropland (5B)

7.3.1 Source Category Description

Under this category, CLCemissions from living biomass, dead organic maitet soils,
from cropland remaining cropland and other landctopland have been reported.
Removals are almost entirely due to cropland remgicropland.

In Malta cropland can be split into three categarie

)] Arable area which is cultivated under a systdrarop rotation;

i) Kitchen gardens that include small plots oftieated land, in which most of the
products are intended for consumption by the faymer

i) Land under permanent crops where the cropupes the same land for a period
of time normally 5 years or more.
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Annual crops are harvested each year, so ther® i®nmg-term storage of carbon in
biomass. However, perennial woody vegetation {a.grchards and vineyards) can store
significant carbon in long lived biomass. In thisvéntory process, only the carbon
dioxide removal from land under permanent crops lteen estimated. Data is taken
from the Census of Agriculture 2010 from the Nagibtatistics Office. Permanent
crops and kitchen gardens made up 10.9% and 9.8%liskd agricultural area (UAA).
Permanent crops amounted to 1,251.2ha of UAA ofciw9.1% was dedicated to
vineyards. Fruit and berry plantations, mainly ghess, had a share of 29.7% of total
permanent crops, while citrus, olive and nursesiesounted for 8.9%, 11.2% and 1.1%
respectively. 1,122.9 ha were utilised for kitclgamdens (including potatoes, vegetables
and other). This reflects the high number of sragticultural holders.

A significant feature of Maltese agriculture isttlide majority of agricultural holdings in
Malta and Gozo are relatively small. It is staitethe Census that 614.1 ha of vineyards
were cultivated on 1,258 holdings, of which 70.80%434.6ha, were allocated to the
production of grapes for quality wines, while oii§.5 ha were dedicated to table grapes.
The majority of vineyards were found in the North@nd Western districts with a total
area of 427.9ha, accounting for 69.7 % of the tateh under vineyards. 360 holdings
had an area dedicated to vineyards of more thama(each. Together these accounted
for 420.4ha, or 68.5% total vineyards.

In this year submission there was no land convedexopland in year 2011.

7.3.2 Methodological Issues

Cropland includes all annual and perennial cropwvels as temporary fallow land; the
change in biomass has been estimated only frormpdevoody crops, since, for annual
crops, increase in biomass stocks in a singleigeassumed equal to biomass losses from
harvest and mortality in that same year.

The estimates of carbon stocks changes are appiegboveground biomass only,

according to the Good Practice Guidelines (IPCQ)320as there is not sufficient

information to estimate carbon stocks change irddeganic matter pools. To assess
change in carbon in cropland biomass, the Tier detbeon highly aggregated area
estimates for generic perennial woody crops, has hused; therefore default factors of
aboveground biomass carbon stock at harvest/matyile, biomass accumulation rate,
and biomass carbon loss.

Activity data on perennial crops coverage as abblfrom the 1991 Agriculture Census

[22] has been used for the years 1990 to 1998, esisefior the years 1999 onwards, the
activity data on Perennial crops as published leyNlational Statistics Office has been

made use of [23 - 25, 27, 30, 32,57] .

The default Biomass Accumulation Rate (2.1 tonnagban/hal/year) for Temperate
Climates [47] has been applied to the activity data

To calculate the dead organic matter and inorgamidon in Cropland remaining
Cropland Tier 1 was applied. Both parameters er Tiare assumed to be zero.
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Liming of agricultural soils is not applicable todla as soils have a large calcium
carbonate content. Malta soils are leptosols,is@s, calcisols, luvisols, cambisols,
regosols and arensols (data derived from the MALd&itabase) [56].

The equation used to calculate carbon stock in rairseils was;

Annual change in carbon stock in mineral soils=il(®oganic carbon stock in the
inventory year, tonnes C Ha soil organic carbon stock in the inventory ygannes C
ha™) * size of land (ha)/ time period of transitiomfn state. The formula was worked on
the whole agricultural land and not on each pav€&nd.

By 2012, the National Statistics Office issued Awgiculture Census which resulted that
Cropland area size has changed. The soil organbion stock was not estimated due to
the fact that no factor was available for Othedlanonverted to Cropland in the LULUCF

Good Practice Guidance.

7.3.2.10ther land converted to Cropland

When during the years there was an increase i€tbpland size land area, it is assumed
that the conversion came from Other Land convette®€ropland. Only sinks were
reported. The assumption was based on the fattothigt land from other land is
converted to cropland, forestland or settlement. .

7.3.3 Source Specific Recalculations

No recalculations have been carried out from tle®ipus submission.

7.4 Grassland (5C)

This sector does not occur in Malta.

7.5 Wetlands (5D)

This sector does not occur in Malta.

7.6 Settlements (5E)

7.6.1 Source Category Description

Further to the first UNFCCC review the definitionrfsettlement under the IPCC

definition was used. The definition includes avdloped land, including transportation
infrastructure and human settlement of any sizehe Tand-use category Settlements
includes all classes of urban tree formations, matmees grown along road and streets,
in public and private gardens and in cemeteries. tbtal area of settlement includes the
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green urban areas, continuous urban fabric andlifo®ntinous urban fabric. They all
account for 72.2 kfn

7.6.2 Methodological Issues

In the previous years the area coverage of vegetati Settlements has been obtained
from the Corine Landcover data 1990, 2000 and 2&86Gavailable from the Malta
Environment and Planning Authority (MEPA). The ddtacarbon per hectare crown
coverage rate (2.9 tonnes carbon/ha crown covej/yxeae been applied to the activity
data [47]. From the UNFCCC review it was notickdttthe calculation that was used in
the previous year was not considering the tree roawer. It was over estimating the
Settlement remaining Settlement. To have an esinfiar the carbon sink from
Settlement remaining Settlement the calculatiordedbe tree crown cover parameter.
The data set used and which is taken from the C@&Ré&xdcover 2006, does not have
any reference to the tree crown cover in settlem®iEPA was contacted but no data is
available on tree crown cover in the Corine Landcoand the calculation cannot be
completed. Up till now there is a lack of data @aming urban tree formations.
Therefore it is not possible to give estimates ba tarbon stock changes in living
biomass, dead organic matter and soil for thisgmaie

7.6.3 Source Specific Recalculations

Data with regards to carbon sinks for settlememtaiaing settlement is not available. As
it was explained in the previous section the caliboih that was used before was not
calculating the tree crown cover, it was calculgtthe green urban areas. Table 7.2
summarises the data for the calculation of the serées from 1990 onwards.

Table 7.2 Recalculations for Settlement remainiatil@nent

Year Previous submission Current Submission
1990 0.43 NE
1991 0.43 NE
1992 0.43 NE
1993 0.43 NE
1994 0.43 NE
1995 0.43 NE
1996 1.92 NE
1997 1.92 NE
1998 1.92 NE
1999 1.92 NE
2000 1.92 NE
2001 1.92 NE
2002 1.92 NE
2003 1.92 NE
2004 1.92 NE
2005 1.92 NE
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2006 1.92 NE
2007 1.92 NE
2008 1.92 NE
2009 1.92 NE
2010 1.92 NE
2011 - NE

7.7 Other Land (5F)

7.7.1 Source Category Description

This section includes bare soil, rock, and all unatgged land areas that do not fall into
any other five categories. It allows the totaldentified land areas to match the national
area, where data are available. Change in carbmorksstand non-C®emissions and
removals are not considered, assuming that ipie&yly unmanaged. [42]

7.7.2 Methodological Issues

The method used was;

Other land = Total Area of the Maltese islands — (F orest land + Cropland +
Settlements )

7.7.3 Source Specific Recalculations

Data with regards to Other Land sector was subdhitte the first time last year. Table
7.3 shows the recalculation that took place in $kistor. There were these recalculations
due to the fact that there was a change in thdeBwiht Sector. As was stated in the
sector Settlements, the definition for Settlememhi¢h was taken from the IPCC),
included not only the green urban area, but alsluded the continuous urban fabric and
the discontinous urban fabric. Previously, theseevirecluded together with Other Land.
The change affected the all years.

Table 7-3 Recalculation for Other land

Year Previous submission Current Submission
1990 29716.59 22696.19
1991 29716.59 22696.19
1992 29716.59 22696.19
1993 29716.59 22696.19
1994 29716.59 22696.19
1995 29716.59 22696.19
1996 29576.19 22696.19
1997 29576.19 22696.19
1998 29576.19 22696.19
1999 29658.6 22778.6
2000 29658.6 22619.6
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2001 29658.6 22619.6
2002 29658.6 22619.6
2003 29516.3 22477.3
2004 29364.8 22325.8
2005 29506.7 22467.7
2006 29274.7 22235.7
2007 29274.7 22235.7
2008 29274.7 22235.7
2009 29274.7 22235.7
2010 29170.7 22131.7
2011 - 22131.7

7.8 Other (5G)

This sector does not occur in Malta.
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Chapter 8 WASTE (CRF Sector 6)

8.1 Overview of the Sector

In the waste sector, emissions generated from wasteagement practic over the
period 1990 to 2014re presented. Emission sources include Solid whsposal (6A)
Wastewater handling (6B), Waste incineration (6&) @ompost production (6C

GHG Emissions from Waste Managment Overview by
Activity
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Figure 8-1 Total emissions for waste sectt

Figure 8-1 depictshe main trends in emissions, in terms of, equivalent, from the
various waste categes for the years 19 to 2011. The waste sectoontributes4.2%
to the total GHG inventory emissions. Witlthis sectorthe largest portion of emissio
for the reporting year 201results from the solid waste catego86.1246), followed by
the contribution from liquid wie (13.186) and much less significant contributi
resuling from waste incineratior0.70%). Greenhouse gas emissions have increast
70.26 from 1990 to the year 200with a continuation of this trendetween the ye:
2000 and the latest inventory y 2011, with an increase of 96.8%xends in the wasi
sector are expected to remain on the rising sidieaat until Solicwaste disposal on lar
is reduced to marginal levels or DOC levels in wdsting landfilled are further reduc
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GHG from Waste (CO2 equiv.)
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Figure 8-2 GHG from Waste in CO, eq.

Figure 8-2 showshe percentage contribution in carbon dioxequivalent of carbon
dioxide, methane and nitrc oxide emissions in the year 20ftém the waste sector. T}
waste sector largely comprises methane emissiatsntiainly result from solid was
disposal. Waste management practices are currdsging reviewed with neer
technologies being planned and implemented mamtiie solid waste treatment, with
increased amount or organic fraction being diredtedlternative processes (such
Biodigestion, increased recycling and material vecg and aerobic treatmenf liquid
waste. The need to divert organics in general fsotid waste disposal is the main rea
behind such trends.

8.2 Solid Waste Disposal on Land (6A)

8.2.1 Source Category Description

Solid waste disposal on land in Solid Waste Dispadgs (SWDS:s leads to CH¢
emissions. From 1990 to 1996, scwaste was deposited into three unmanaged lanc
‘Maghtab’ and ‘Wied Fulija in Malta and ‘Qortin'in Gozo. In 1997 waste stopped be
deposited at Wied Fulija and thereafter, until 208 the wastegenerated between t|
years 1997 to 2004 was depositeMaghtab and Qortin. Eventually, from 2004, wa:
deposition in unmanaged landfills stopped and betwie period 2004 and 2006 ¢
waste was deposited at the 1Zwejra managed landfill. The Hallis nor-hazardous
managed landfill has been operational since : Maghtab Zwejra and Gallis landfills
form part of the Malytab complex and are geographically adjacent to ezbler.
Maghtab, Wied Fulija, Qortin,Zwejra and @Gallis Landfills are under theesponsibility
of one operatgrnamely Wasteserv Malta L. The Operator is responsible for 1
permitting reporting of the closed sil
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As from the year 2008, the Regenerative ThermaliSar (RTO) gas compound at the
Maghtab environmental complex has become operatioobgwing that combined heat
and power (CHP) generation facility was also idsthlin the same area to generate
energy from the ladfill gases oxidised. Methaneegated in the Mdgab landfill is
being directed to the RTO. Gases from other lalsdfilthe complex are being directed to
the CHP for energy prposes. Through ongoing comeatioin with Wasteserv Malta Ltd,
the quantities of methane oxidised to carbon dexddring operation at the RTO and
CHP have been provided for each year of operatibaddition a smaller amount of GH
was oxidised to C@via flaring at Qortin Landfill. The savings frorhd reported annual
methane emissions from the same landfills has iees calculated. No significant gas
extraction volumes have been reported for the dtduad landfills.

Amount of Waste deposited in SWDS by year
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Figure 8-3 Amounts of waste deposited in SWDS by SB\& type

Prior to 1997 no weighing bridges were availablghat Maltese landfills. Hence, the
available solid waste statistics prior to 1997 raapest be considered as indicative. The
guantities of industrial waste deposited in lanslfdecreased gradually over the years
because of improved recycling practices. As showrrigure 8-3 above a significant
decrease in the amounts of municipal and indusirgaite land filled is visible from 2009
onwards.

For the years prior to 1997 Activity data was eptilated using GDP and population, and
waste/capita, waste/GDP data available. The dasadbaek extrapolated to 1950.

Figure 8-3 shows the per capita waste deposit&MDSs which showed a net positive
trend from 1990 onwards but showed a decrease 2a08.
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8.2.2 Methodological Issues

The IPCC 2006 [3] Tier 2 First Order Decay (FOD)esmisheet model has been used to
work out methane emissions from the solid wastegmal. This Tier 2 method uses
IPCC default parameters as well as country speadtovity data. This method assumes
that the degradable organic component in the wdestays slowly over the course of a
few decades. The emissions are highest in thefévstyears after waste deposition, and
then gradually decline as the degradable carbdheinwvaste is consumed by the bacteria
responsible for the decay.

In the IPCC 2006 [3] waste model, 1950 was choseriha starting year for waste

deposition into landfills. Waste generation levelgere calculated using back

extrapolation of GDP (for industrial waste and pagon data for municipal waste. The

extrapolation is based on UN data on population @BdP as referred to in 3.2.2 of the

2006 IPCC Guidelines Volume 5 [3]. Actual data (Z2®10) on population, GDP and

waste generated were used to calculate Generaies (per unit GDP for industrial and

per million inhabitants for Municipal. The resuit®re then back extrapolated to estimate
historic rates of waste production. These rategwezn multiplied by the relevant factor

to obtain an estimate of the waste produced.
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Figure 8-4 Solid waste deposited in SWDSs per cagit

The following parameters have been chosen in tB€IR006 [3] spreadsheet model:
* Region: Southern Europe
* Climate: Dry Temperate
» Starting Year for Waste Deposition: 1950
* Delay Time for methane emissions to start beingeggrd: 6 months
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* % waste going to SWDS — 100%
* Methane Correction Factor (MCF):
- Unmanaged shallow landfill (1977 — 1987) = 0.4
- Unmanaged deep landfill (1988 —2004) = 0.8
- managed deep landfill (2004 onwards) =1.0
* Methane Generation Rate Constant (k):
- for municipal waste = 0.09
- for industrial waste = 0.08
- For Sewage sludge = 0.06
» Fraction of DOC in waste:
- for municipal waste = 0.18
- for industrial waste = 0.15
- For Sewage sludge = 0.05
» Fraction of Carbon released as .5
e Oxidation Factor (OX) (unmanaged) = 0.6
e Oxidation Factor (OX) (managed)= 0
* % content of paper in industrial waste = 14%
* % content of wood in industrial waste = 5%

It is notable that the OX factor for unmanged wastposition sites is set to a higher
value than that stipulated in the 2006 IPCC gumsi This modification is based on the
findings of a study carried out on behalf of theeigor following the installation of the

Regenerative Thermal Oxidation (RTO) plant in Mizdp, which claims that more then

50% of the landfill gas produced is actually treaby the RTO and 90% of the methane
treated is actually destroyed.

Based on statistics for 2008, where 0.619 Gg oharet were treated by the RTO, It is
also noted that during surface monitoring for thedg mentioned prior, a relatively low
CH, content and a high GQrontent of the surface gas emissions has beeiifiden
These findings were submitted to Prof. Alfred Vealfahe University of Malta, following
which an expert judgment was issued by him statiag

» Oxidation is evidently occurring at the surfacetd landfill
» Estimates suggest an oxidation factor of 0.6 whelddequate

To date little or no evidence is available to refflhis same finding in managed landfills.

Municipal waste composition data from waste compwsi surveys of 2002 and
provisional data from 20f1lused to calculate waste composition. Below Tabte 8
illustrates the results of the two reports menttbabove:

“ Base on National Statistics Office News Release 156/2012
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Table 8-1 NSO Municipal waste composition survey 22 and 2011 results

Survey results %

2002 2011
Plastic 9.6 11.6
Paper+cardboard 12.7 17.6
Food Remains 59.6 52.1
Glass 4 55
Metal 3.7 3.7
Textile 3.4 2.3
Hazardous 2.8 0.5
Others 4.2 6.7

Data from these reports was used in the modelwstrated below in Table 8-2 below:

Table 8-2 Implementation of waste composition datan current FOD model

Textil Plastics| Used in
Food | Garden | Paper | Wood e Nappies | other Model
inert Years
Prior to
2002 59.6 0 12.7 0 34 0 24.3 2002
2011 521 | 0 176 | 0 23| 0 g | 2011
onwards
Average
2002/2011 |55.85 | 0 15.15| O 2.85 0 26.15 2003-2¢
data

The parameters in Table 8-2 were only used in nmethagaste data, this since no
indications of the municipal waste composition fimmanaged practices prior 2002 can
be verified, and also noting that unmanged prastiaere discontinued from 2004

onwards.

In the current FOD model it is also included thedi#ling of industrial waste and waste
water sludge from aerobic treatment of waste.

Uncertainty is estimated using IPCC good practice,main component of uncertainty is
related to the emission factor and specificallyhte use of default methane Generation
rate constant (k) as per IPCC 2006. It is undetstbat all activity (waste entering sites)
is weighed at gate.
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Factor

——————————————————————————————————————————————————————————

__________________________________________________________

Recovery
amount

——————————————————————————————————————————————————————————

______

Uncertainty %

. +87.2%

_______________________________

+116.6%

For Activity data an uncertainty afl0% has been used.

8.2.3 Source Specific Recalculations

Following a shift from bulk waste data to waste position data use, oxidation factor
adjustment, (both imply a major methodological denthe following changes in total
emissions from managed and unmanaged SWDSs sulttare summerised in Table
8-3 and Table 8-4.

Table 8-3 Managed SWDS emissions recalculation

Managed
'(-:?_?fﬁ” Gross | current Submission Previous submission % |difference
CH4 Gg CH4 GgCO2eq |CH4 Gg |CH4 GgCO2 eq

1990 0.000 0.000 0.000 0.000 N/A
1991 0.000 0.000 0.000 0.000 N/A
1992 0.000 0.000 0.000 0.000 N/A
1993 0.000 0.000 0.000 0.000 N/A
1994 0.000 0.000 0.000 0.000 N/A
1995 0.000 0.000 0.000 0.000 N/A
1996 0.000 0.000 0.000 0.000 N/A
1997 0.000 0.000 0.000 0.000 N/A
1998 0.000 0.000 0.000 0.000 N/A
1999 0.000 0.000 0.000 0.000 N/A
2000 0.000 0.000 0.000 0.000 N/A
2001 0.000 0.000 0.000 0.000 N/A
2002 0.000 0.000 0.000 0.000 N/A
2003 0.000 0.000 0.000 0.000 N/A
2004 0.000 0.000 0.000 0.000 N/A
2005 0.439 9.221 0.503 10.564 -12.72%
2006 1.020 21.413 1.171 24.595 -12.93%
2007 1.575 33.065 1.812 38.061 -13.13%
2008 2.177 45.709 2.509 52.697 -13.26%
2009 2.762 58.009 3.191 67.007 -13.43%
2010 3.273 68.725 3.788 79.555 -13.61%
2011 3.653 76.716
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Table 8-4 Unmanaged SWDS emissions recalculation

CH4

Unmanaged
Landfill Gross

Current Submission

Previous submission

% difference

CH4 Gg CH4 GgCO2 eq CH4 Gg | CH4 GgCO2 eq

1990 0.664 13.943 1.721 36.132 -61.41%
1991 0.752 15.788 1.949 40.923 -61.42%
1992 0.842 17.688 2.184 45.856 -61.43%
1993 0.935 19.633 2.424 50.909 -61.44%
1994 1.029 21.616 2.670 56.067 -61.45%
1995 1.127 23.658 2.923 61.378 -61.46%
1996 1.227 25.775 3.185 66.887 -61.47%
1997 1.329 27.901 3.449 72.428 -61.48%
1998 1.455 30.549 3.778 79.335 -61.49%
1999 1.577 33.107 4.097 86.047 -61.52%
2000 1.707 35.837 4.438 93.208 -61.55%
2001 1.822 38.253 4.741 99.571 -61.58%
2002 1.945 40.842 5.066 106.391 -61.61%
2003 2.067 43.412 5.389 113.173 -61.64%
2004 2.194 46.081 5.725 120.218 -61.67%
2005 2.163 45.432 5.646 118.559 -61.68%
2006 2.058 43.216 5.370 112.777 -61.68%
2007 1.958 41.109 5.108 107.277 -61.68%
2008 1.614 33.904 4.859 102.045 -66.78%
2009 1.655 34.763 4.622 97.068 -64.19%
2010 1.628 34.198 4.397 92.334 -62.96%
2011 1.546 32.456

The difference is mainly due to the assumed orgfadtion in the bulk waste data model
which in reality is larger from the actual data @mposition obtained and the adjusted
oxidation factor used.

8.3 Wastewater Handling (6B)

8.3.1 Source Category Description

The sub-category Domestic and Commercial Wastewf@?2) includes methane
emissions from wastewater handling and indireatong oxide emissions from human
sewage. Carbon dioxide emissions from wastewaternat considered in the IPCC
Guidelines because such emissions from the wastewasd of biogenic origin and should
not be estimated or included in national total eioiss [3].

Malta’s sewerage infrastructure consists of twormmagtworks that collect both domestic
and industrial wastewaters, as well as some stoaterwunoff. During the inventory

page 112




National Greenhouse Gas Emissions Inventory for Malta
1990 - 2011

years 1990 till 2007, a single sewage treatmenttpleas in operation and catering for a
fraction of the total sewage generated on the Malilslands. The sewerage system has
recently undergone major upgrades with the buildghree new sewage treatment
plants. Two of the plants came into operation i0&0and this is being reflected in an
increase in the percentage of treated sewage igetie2008 and 2010, when compared
to earlier years. The third and largest plant camaperation in late 2010 and was fully
operational in 2011. This is very visible in thelwetion of methane emissions in 2011
compared to other years.

Emissions from the wastewater category contrib@t@8% of the emissions in the waste
sector. For the period 1990 to 2000, the sewagerggan rate for the year 1992 in
m>/capita/year has been used to calculate the totame of sewage generated annually.
For the years 2001 to 2006, the average rate adigeweneration for 2005/2006 has been
used to calculate the total volume of sewage géseerannually. This is done since no
data specific to this period is available. For years 2007 onwards, annual wastewater
generation and treatment figures have been pro\ngidbde Water Services Corporation.

Waste Water GHG Emissions
30.00
25.00 —) B B B A
_ pILOREE Hm S LS B SN G N B OB B SX RN OBE OGE AE ES W BW O SE LR e
o
Q
o~
S 1500 10000040000
oo
&)
2
S 10.00 - e
8
£
w
5.00 - -
0.00 -
B R R R R R R R R R N NDNNDNDNNDNDNNNDNNN
O O O VU U VU VU U U U O O O O O O O o oo oo oo o
O O O O OV U U O O O o O O O O O KB Bk
OHNU)-bU'IO\\IOOkOOI—‘NU)-bU‘IO\\IOOLDOHYear
B Methane Nitrous Oxide

Figure 8-5 Waste water GHG emissions
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8.3.2 Methodological Issues

8.3.2.1Indirect Nitrous Oxide Emissions from Human Sewage

For the reporting period 1990 to 2011, indirectraus oxide emissions from human
sewage have been worked out using the calculagomplate from the 1996 IPCC
Guidelines [1], as presented in Figure 8-6.

[ 2

MODULE | WASTE

SUBMODULE | INDIRECT MITROUS OXIDE EMISSIONS FROM HUMAN SEWAGE

WORKSHEET | &-4

SHEET | 1 ©F I

A B c ] E
Per Capita Protein Population Fraction of Emission factor Tortal Annual
Consumption (numbery Microgen In EFg (kg N20- M2 Emilssions
(Protain in Protein Fracyes, Mikg sewage-M (Gg MN2Q#yr)
kg'parsonyr) (kg MN/kg protein) produced)

E={AxBxCxD)x
44/28 x 107

Total

Figure 8-6 Example Calculation for NO emissions from Waste Water

The following sources of data were used for thpeeBve parameters:

Per Capita Protein Consumption: Protein supply altdée diet — Based on FAO data
Population: Maltese population figures [48]

Fraction of Nitrogen in Protein: Default IPCC 1998.16 kg N / kg protein

Emission Factor: Default IPCC 1996 - 0.01 kgONN / kg sewage-N produced

8.3.2.2Methane Emissions from Wastewater

Wastewater can be a source of methane when treatdéposed of anaerobically. In
Malta the sewers are closed and underground, leunair believed to be a significant
source of Cl emissions. For the local scenario, emissions fdemestic and industrial
wastewater have been calculated in aggregated fnte the local sewage consists of a
mixture of both sources. The IPCC 2006 calculat@nCH, emissions from wastewater
Is being adapted taking into consideration thetéskasewage and untreated sewage
fraction, where for the treated sewage fractiothefwastewater the Methane Correction
Factor (MCF) is taken to be zero and thereforeltiagun nil emissions.

The calculation of ClHemissions from the untreated fraction of the waater has been
worked out as follows:

Step 1: The sewage generation rate ifeapita/year is determined for the years 1992 and
2005/6.
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Sewage Generation Rate of 1992

Total Population in 1992 [48] 369 455
Untreated Sewage (m3) [49] 24 787 000

Sant Antnin Sewage Treated Jn49] 1 587 000

Total Sewage in 1992 (in 26 374 000

Rate 71.39 ni/capita/year
Sewage Generation Rate of 2005/6

Average Total Population for 2005/6 [48] 406 408

Sewage Daily in 2005/6 (iday) (Water Services

Corporation, as provided in 2007) 61 700

Total Sewage () (2005/6) 22 520 500

Rate 55.41 ni/capita/year

Step 2: Through the use of annual population figures,séwage generation rate for 1992
Is used to calculate the total sewage generatedadynn the period 1990 till
2000. The rate of sewage generation for 2005/20@8eéd to calculate the sewage
generation in the period 2001 to 2006. For the @067, annual wastewater
generation and treatment figures have been provinedhe Water Services
Corporation.

Step 3: Calculation of the Total Organics in the Wastew#&T OW):

TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER
TOW =FPe BOD(0.001 ] ®365

where:

TOW = total organics in wastewater in inventoryrygay BOD/yr)

P = country population in inventory year (persons)

BOD = country-specific per capita Biological Oxygddemand in inventory year
(g/person/day), where the Biological Oxygen Demdod Raw Sewage
(520.43g/m) as per Gauci [7] is used

0.001 = conversion from grams BOD to kg BOD

| = correction factor for additional industrial BQdischarged into sewers = 1.25 [1]

Step 4: Calculation of CH Emissions:

Emissions (kgCh) = TOW*A*B*C
where:
A = Maximum methane producing capacity (kg kg BOD) = 0.6 [1]
B = Methane Correction Factor for Untreated Sewagé.1 [1]
C = Fraction of waste not treated by the handliysjesn
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Total mgﬁrgﬁg Methane Fraction  of
Organics in roducin Correction waste not| Methane
Year wastewaters P cing Factor for | treated by the | Emissions
capacity (k
(TOW in kg CI—F|) Jk Y91 Untreated handling (Gg CHy)
BODl/year) BOD)g Sewage system
1990 16806797.720.6 0.1 0.94 0.95

8.3.2.3Emissions from wastewater sludge

Emissions from waste water sludge is accountednfd@olid Waste Disposal to Land
(6A) since all wastewater sludge which is generaedirrently being landfilled (refer to

section 1.1).

8.3.3 Source Specific Recalculations

Due to the inclusion of FAO data in terms of protebnsumption the XD emissions
were modified from the previous submission. Thdusion of FAO data was suggested
by UNFCCC review of the 2010 inventory submission.

Table 8-5 Recalculation of N20O emissions from humasewage

N20 in
wastewater Current Submission Hrevious submission % difference
N20 Gg N20 GgCO2 eq N20 Gg |N20 GgCO2 eq

1990 0.038 11.737 0.032 10.028 17.04%
1991 0.038 11.863 0.033 10.136 17.04%
1992 0.039 11.982 0.033 10.237 17.04%
1993 0.039 12.102 0.033 10.340 17.04%
1994 0.039 12.208 0.034 10.431 17.04%
1995 0.040 12.272 0.034 10.485 17.04%
1996 0.040 12.370 0.034 10.569 17.04%
1997 0.040 12.460 0.034 10.645 17.04%
1998 0.040 12.532 0.035 10.707 17.04%
1999 0.041 12.608 0.035 10.772 17.04%
2000 0.041 12.694 0.035 10.846 17.04%
2001 0.041 12.799 0.035 10.935 17.04%
2002 0.042 12.998 0.036 11.009 18.07%
2003 0.042 13.082 0.036 11.080 18.07%
2004 0.042 13.174 0.036 11.158 18.07%
2005 0.043 13.366 0.036 11.222 19.10%
2006 0.043 13.458 0.036 11.300 19.10%
2007 0.044 13.540 0.037 11.369 19.10%
2008 0.044 13.650 0.037 11.461 19.10%
2009 0.044 13.628 0.037 11.443 19.10%
2010 0.044 13.781 0.037 11.572 19.10%
2011 0.044 13.730
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8.4 Waste Incineration (6C)

8.4.1 Source Category Description

Waste incineration is defined as the combustiosadid and liquid waste in controlled
incineration facilities. In the period 1990 to 200@ contribution from waste incineration
to the total emissions in the waste sector is mahinihis category includes emissions
from municipal, clinical and industrial waste inemation, leading to carbon dioxide,
methane and nitrous oxide emissions; as well assoms of the indirect greenhouse
gases nitrogen oxides (N) carbon monoxide (CO), non-methane volatile oigan
compounds (NMVOC) and sulphur dioxide ($OEFs for CH and NO used in this
section prior to 2007 were equivalent to EFs spatifor open burning of Waste, this
due to the lacking and unregulated infrastructuneiwwas in place at the time.

A major improvement took place in early 2008 witte tcommissioning of a Thermal
Treatment Facility that treats waste by incinera@b high temperatures. This incinerator
allowed for the decommissioning of old non-complical incinerators.

Figure 8-7 shows the emissions in £é&yuivalents from the combustion of municipal,
clinical and industrial waste. The major sourcemiissions is the combustion of Clinical
waste over the years until 2007, whereas from 200@ards Industrial waste incineration
(primarily abattoir waste and meat processing itrgusaste incineration) seized as the
major source of emissions. Municipal waste conibaost being reported for the years
1990 to 2003 and 2008 to 2011. The interim betwden latter sets is due to the
unavailability of waste treatment facilities.

Figure 8-8 includes the indirect emissions fromabmbustion of municipal, clinical and
industrial waste.
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Figure 8-7 Direct GHG emissions from incineration
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Figure 8-8 Indirect GHG emissions from incineration
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8.4.2 Methodological Issues

8.4.2.1Municipal Waste Incineration

Under this section the following points are to besidered:

* Shipboard kitchen waste reported under Municipalsi®&alncineration was
previously incinerated at the Malta Shipyards. $aigd wastes (sediments or
paints) were never incinerated.

* Municipal waste incineration is being reported floe years 1990 to 2003, when
the incinerator at the Malta Shipyards was openatio

* On average 0.25Gg of waste, 85% of which is coms@lto be of biogenic origin,
used to be incinerated at the shipyards. It isetmdted that the incinerator coped
easily with one tonne of waste daily and had ndeahant measures fitted.

» For the year 2008, emissions from the incineratibabout 0.1tonnes (0.0001Gg)
of paper and cardboard, at the Thermal Treatmetiliyehave been included.

e 2004-2007 no Plants incinerating MSW were operation

CO, emissions from municipal waste incineration hagerbcalculated using the default
IPCC 2006 method, as presented in Table 8-6 foye¢hae 1990.

Table 8-6 Example Calculation for CQ emissions of Municipal waste from incineration

A: Total . .
Amount of C: . L . .
. . Fraction |Fraction . G: Emission|,,.
municipal [B: Dry S E: H:
waste Matter of of fos§|l Oxidation ; . Factor (Gg Emissions
Year incinerated |Content _Carbon carbon in Factor Conversion [CO,/ Gg of CO,
(wet (fraction) |~ Dol g tiony  |FActor - waste) (Gg) (A*G)
weight Matter |carbon (B*C*D*E*F) | -9
fraction) |(fraction
G9) (fraction) ( )
1990 | 0.25 0.4 0.38 0.15 1 3.67 0.0836 0.0209

The following emission factors have been used toutae CH emissions: (65009
CHg/tonne waste for 1990 to 2003; 0.2g £tbnne waste for 2008) and,® emissions
(221g NOf/tonne waste for 1990 to 2003; 8gMtonne waste for 2008), as available in
the IPCC 2006 guidelines [3].

The following emission factors have been used tiout@e NQ emissions (1.8 kg
NO/Mg waste), CO emissions (0.7 kg CO/Mg waste), NM¥/@missions (0.02 kg
NMVOC/Mg waste) and SO emissions (1.7 kg SOMg waste, as available in
EMEP/EEA [11]. From 2008 onwards emission factims CO, NQ and SQ were
taken from plant specific data reported in the EFRPof the plant submitted to MEPA
each end of year, and EF for NMVOC was extrapoldteoh the IPPC permit specific
TOC emission limit (correcting for the GHmissions), this assuming the plant operated
to the limit for the whole number of hours of ofdéra as reported in the E-PRTR report.
The following Table 8-7 illustrated the emissionttas used.
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Table 8-7 Emission factors for indirect GHGs in inineration

Year NOx CO NMVOC SO,

2008 1.427651466 0.210435193 0.166072 0.05630373
2009 1.024760875 0.410684483 0.131448 0.207989123
2010 1.669023434 0.459281732 0.124069 0.051238336
2011 1.14354485 0.499764569 0.138538 0.101359305

8.4.2.2Clinical Waste Incineration

Two clinical waste incineration facilities existedthe Maltese Islands between 1990 and
2007. During this period, the St Luke’s Hospitatiimerator provided services for all
public and private healthcare institutions on tsland of Malta. From a clinical waste
survey carried out in 2001 (personal communicatMimistry of Health, 2007) it was
found that approximately 1 tonne of clinical wastas produced daily in Malta. In 2006,
the St Luke’s Hospital incinerator was processmy,average, approximately 910kg of
clinical waste per day. No abatement measures pragent at the St Luke’s Hospital
incinerator. The total clinical waste processeditliy St Luke’s Hospital incinerator in
2006 was estimated at approximately 330 tonneggmar(excluding Gozo).

A second clinical waste incinerator was also opegaat the Gozo General Hospital.
During the early 1990s, approximately 180kg of eomhated waste per day was
incinerated at the Gozo Hospital [50]. This quantf waste amounts to an estimated
65.7 tonnes of waste incinerated annually. Thiarégof waste incineration at the Gozo
General Hospital is being used for the inventorsrgel 990 to 1997. For the years 1998
till 2003 a figure of 37.6 tonnes waste incinergbed year as reported in the 1998 MEPA
report [49] is being used. For the years 20042007, a figure of 27.5 tonnes of waste
incinerated as reported from waste audits (persoo@munication, Ministry of Health,
2007), carried out in 2004 is being used. For teary2008, emissions from the
incineration of about 0.26Gg clinical waste at Tiieermal Treatment Facility have been
reported.

CO, emissions from clinical waste incineration arecukdted using the default IPCC
2006 method, as presented in the Table 8-8 foyehe 1990.

Table 8-8 Example of Calculation for CQ emissions of Clinical waste from incineration

C: D:

A: Total . . G:

Amount of | B: Dry Aol Fractlon' E: . Emission | H:

. of of fossil S F: .
- clinical waste | Matter Carbon O . Oxidation e Factor Emissions

incinerated Content in  Drv | total Factor Factor (Gg CO,/ | of

(wet weight) | (fraction) Matter y carbon (fraction) Gg waste) | (Gg) (A*G)

*N)*FE*|

(Ga) (fraction) | (fraction) (EEHEE)

1990 | 1.99 NA 0.6 0.4 1 3.67 0.88 1.75

The following emission factors have been used koutate CH emissions (60kg CHGg
waste for 1990 to 2007; 0.2kg @Bg waste for 2008) and N emissions (100g
N.O/tonne waste), as available in the IPCC 2006 duele

The following emission factors have been used tlcut@te NQ emissions (2.3kg
NO,/Mg waste for 1990 to 2007), CO emissions (0.190@/Mg waste for 1990 to
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2007), NMVOC emissions (0.7kg NMVOC/Mg waste for909to 2007) and SO
emissions (0.54kg SMg waste for 1990 to 2007), as available in EMBFPAE11].
Following 2007 emissions factors listed in Tablé @&ere used.

8.4.2.3Industrial Waste Incineration

Under this category, incineration of paper wastea dbcal industrial establishment is
reported for the inventory years 1990 to 2007, 38%vhich is considered as waste of
biogenic origin. As indicated by the operator ofstFacility, the incinerator was more

than three decades old and was of a self-burninfgroation, that is, no other fuel was

used during the burning process. During the y&8e® to 2007, about 0.066Gg of paper
waste were incinerated annually (personal commtinitaPrivate industry, October

2007). Details of this private facility are natted for reasons of data protection.

For the year 2008, emissions from the incineratibabout 5.4Gg industrial waste at the
Thermal Treatment Facility, of which 0.081Gg ofdb®rigin are being reported.

For the Year 2009, emissions from the incineratbrtirca 6.9Gg industrial waste, of
which 0.14Gg of fossil origin, are being reported.

CQO; incineration emissions are calculated using th&aule IPCC 2006 method, as
presented in Table 8-9 for the year 1990.

Table 8-9 Example of Calculation for CQ emissions of Industrial waste from incineration

G:
Emission
A: Total D: Fraction E: Factor for H:
amount of|B: Dry | C: Fraction |of Fossil |Oxidat|_. CO, .
. .. F: < Emission
waste Matter |of Carbon in|Carbon in |ion . lemissiong
Year |. . Conversion s (Gg
incinerate | Content |Dry Matter |Total Factor Eactor (GgCQ/ CO)
d (Gg (fraction) | (fraction) Carbon (fracti Gg (A*G)
waste) (fraction) |on) Waste)
(B*C*D*
E*F)
1990 | 0.066 0.9 0.46 0.01 1 3.67 0.015 0.001

The following emission factors have been used loutate CH emissions (60kg CHGg

waste for 1990 to 2007; 0.2kg G&g waste for 2008) and . emissions (10g
N.O/tonne waste for 1990 to 2007; 100g N20/tonne evimt 2008), as available in the
IPCC 2006 guidelines [3].

The following emission factors have been used tlcut@te NQ emissions (2.5kg

NO,/Mg waste for 1990 to 2007), CO emissions (0.130@/Mg waste for 1990 to

2007), NMVOC emissions (7.4kg NMVOC/Mg waste fro@90 - 2007) and SO
emissions (0.07kg SODMg waste for 1990 to 2007), as available in EMEPA [11].
Following 2007 emissions factors listed in Tabl@ @«ere used.
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8.4.3 Source Specific Recalculations
No recalculations have been carried out from tle®ipus submission

8.5 Other Waste - Biological treatment of solid Waste (6D)
8.5.1 Composting

8.5.1.1Source Category Description

In this section methane and nitrous oxide emissifsosm compost production are
reported. The St. Antnin Solid Waste Treatment P&aarted operating in 1993. Waste
arriving at the plant was either mixed waste orteaeparated at source. Mixed wastes
were separated mechanically and the biodegradedstédn was composted. Some non-
biodegradable materials such as metals and plagtees channelled into recycling,
whilst the rejects from mechanical separation viend filled.

The organic fraction was composted using the opedaw system with the product raw
compost being refined and left in the open to nefbd]. No abatement measures were
ever installed at the St. Antnin Solid Waste TreattmPlant (personal communication,
WasteServ Malta Ltd, October 2007). The composfilamt stopped operating in very
early 2007 and is presently undergoing an upgragimgess and thus emissions for this
sub-category are not being reported for the ye@7 2hwards.

8.5.1.2Methodological Issues

Data on biological solid waste treated at St. AmtBolid Waste Treatment Plant has been
provided by WasteServ Malta Ltd for the operatirggng 1993 to 2006. Default IPCC
2006 Tier 1 emission factors are used for,Qitet weight basis- 4g C#kg waste
composted) and D (wet weight basis- 0.3 g.R/kg waste composted) respectively.
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Figure 8-9 Waste treated and emissions from Compast

Figure 8-9 shows the different quantities of wasiemposted during the period 1990 to
2011. The quantities of waste accepted at the 8iniA plant decreased progressively
during the mid 1990s and in 2002 once again imygite to keep odour emissions within
control. The resultant emissions from compostingece the quantities of degradable
municipal waste received at the compost plant.

8.5.1.3Source Specific Recalculations

No recalculations have been carried out from tle®ipus submission.

8.5.2 Anaerobic Biodigestion of Waste

8.5.2.1Source Category Description

The process of Biodigestion expedites the procéssecomposition of organic waste
through controlled conditions (e.g. temperature stuse and pH) within a reaction
vessel. In the conditions set methane is geneaatdccontrary to landfilling it can easily
be directed into a combustion system to be usedrfergy or else flared.

Since 2010 Malta has in operation one plant (Snin¥aste treatment plant) operating
this process. The operator of the plant (Wasetstaiva Ltd) is the same operator as for
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the operational landfills. The plant consists of MBT plant, which separates the
biological fraction of waste from the remainder aiiis part is sent for anaerobic
treatment. The remaining fractions are either reced or elsewhere treated.

8.5.2.2Methodological Issues

The calculation used is based on a plant specHia dupplied by the operator, the
operator submits the amount of waste and amouga®fjenerated and flared (or used for
energy) on a yearly basis. The net biogenie €Qissions from flaring are calculated by
multiplying the amount of CHflared by 2.75 and the proportion of which is u$ed
energy is transferred to the specific sub sectahénenergy sector. In 2011 249 toms of
CH4 were flared through this process, most of whihused for energy generation,
though mainly for self use, thus 0% of the emissiaas transferred to Energy.

8.5.2.3Source Specific Recalculations

No recalculations have been carried out from tle®ipus submission.

8.5.3 Biogenic Emissions from Waste

8.5.3.1Source Category Description

A number of waste management practices currentpl@mented give rise to G@hat
can be classified as biogenic, thus not being atdeouas emissions in the totals
estimated for the country. In recent years the arhofiemissions considered of biogenic
origin have increased drastically mainly because¢hefchanges in waste management
practices and implementation of flaring in closeddfills. Prior to 2008 only a very
small fraction of waste was incinerated as desdribesection 8.4.

8.5.3.2Methodological Issues

The major contributors of Biogenic G@n the waste sector are incineration of non-fossil
fraction of Waste and flaring of methane from lalhdfas and or biological processes.
Only the CQ portion of emissions from these processes canobsidered biogenic,
other gases (CHand NO) are accounted for in the previous sections ef gpecific
sectors. Figure 8-10 summarises the emission gedic CQ from 1990.
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Figure 8-10 CO2 Emissions of biogenic origin from \&ste processes
Between 1990 and 2006 the non-fossil fraction vessimed using the type of waste and
obtained from tables 2.4 and table 2.5 of sectiéhd® the 2006 IPCC guidelines [3].

From 2007 onwards the estimation was done usinglitelbution and types of waste
actually incinerated.

8.5.3.3Source Specific Recalculations

No recalculations have been carried out from tleeipus submission
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Chapter 9 OTHER (CRF SECTOR 7)

At present, no greenhouse gas emissions are daldufar Malta which cannot be
allocated to one of the existing source categ@sedescribed in the previous chapters.
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Chapter 10 RECALCULATIONS & IMPROVEMENTS

Efforts have been made to continuously improve nhéonal GHG inventory. Such
improvements result in recalculations in the regamissions along the inventory time
series. Recalculations are presented in the ingiidectors’ chapters, as well as in the

CRF tables Table 8(a) and T

able 8(b).

Additionally, Table 10-1 below documents the majdnanges in methodological
descriptions as compared to the previous invergobmission.

Table 10-1 Major Changes in Methodological Descrifppns

DESCRIPTION OHRECALCUL
METHODS ATIONs | REFERENCE
. Please tic
:;lteeﬁe SIC; V‘G?}i{ﬁdgwhere this ifIf ticked please prov_ide
GREENHOUSE GAS SOURC major changes ialso reflecte[ some more detailed
AND SINK CATEGORIES methododological in . information for exampl¢
descriptions compard recalculationd related to sub—categor_y, gas,
to the previous yeEcompared_ t| reference to pages in the
NIR the previou] NIR, etc
year CRF
Total (Net Emissions)
1. Energy
A. Fuel Combustion (Sectorfl
Approach)
1. Energy Industries
2. Manufacturing Industries anfd
Construction
3. Transport
4. Other Sectors
5. Other
B. Fugitive Emissions from Fuels
1. Solid Fuels
2. Oil and Natural Gas
2. Industrial Processes
A. Mineral Products
B. Chemical Industry
C. Metal Production
D. Other Production
E. Production of Halocarbons ahd
SF6
F. Consumption of Halocarbons a N N ::":C from 2F2 and PFQs
rom 2F7; NIR page 62 ard

SF6

67

G. Other

Solvent and Other Product Use

Agriculture

Enteric Fermentation

Manure Management

. Rice Cultivation

FIBEIRNE

. Agricultural Soils
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E. Prescribed Burning of Savannals

F. Field Burning of Agricultura|

Residues

G. Other

5. Land Use, Land-Use Chang

and Forestry

11

A. Forest Land

. Cropland

B
C. Grassland
D. Wetlands

E. Settlements

Settlement was not
calculated because thdre
was an overestimation of
the tree crown cover (page

\ 102)

F. Other Land

G. Other

6. Waste

A. Solid Waste Disposal on Land N (NZ:-I%refer to page 111 of the

Protein consumption dafa

B. Waste-water Handling source changed. Please rgfer
\ to page 116

C. Waste Incineration

D. Other

7. Other (as specified in Summary

1.A)

Memo ltems:

International Bunkers

Aviation

Marine

Multilateral Operations

CO, Emissions from Biomass
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Chapter 11 KP-LULUCF

No relevant data to be reported since Malta ism@duded in annex B of the Kyoto
propocol
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Chapter 12 Information on accounting of Kyoto Unit S

No relevant data to be reported since Malta ism@duded in annex B of the Kyoto
propocol.
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Chapter 13 Information on changes in national syst ems

Relevant changes to Registry systems describetiapt€r 14, otherwise no relevant
changes to report,
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Chapter 14 Information on changes in national regi  stry

Directive 2009/29/EC adopted in 2009, provides tfog centralization of the EU ETS
operations into a single European Union registrgraged by the European Commission
as well as for the inclusion of the aviation sectsirthe same time, and with a view to
increasing efficiency in the operations of theispective national registries, the EU
Member States who are also Parties to the KyototoPob (25) plus Iceland,
Liechtenstein and Norway decided to operate thegjrstries in a consolidated manner in
accordance with all relevant decisions applicablthe establishment of Party registries -
in particular Decision 13/CMP.1 and decision 24&CP.

With a view to complying with the new requiremerdé Commission Regulation
920/2010 and Commission Regulation 1193/2011, iditiah to implementing the
platform shared by the consolidating Parties, dggstry of EU has undergone a major re-
development. The consolidated platform which immats the national registries in a
consolidated manner (including the registry of E&Jgalled Consolidated System of EU
registries (CSEUR) and was developed together thémew EU registry on the basis the
following modalities:

(2) Each Party retains its organization designatedsasegistry administrator
to maintain the national registry of that Party aechains responsible for
all the obligations of Parties that are to be halfi through registries;

(2) Each Kyoto unit issued by the Parties in such asaclicated system is
issued by one of the constituent Parties and coesino carry the Party of
origin identifier in its unique serial number;

3) Each Party retains its own set of national accowagsrequired by
paragraph 21 of the Annex to Decision 15/CMP.1.hEaccount within a
national registry keeps a unique account numbempasing the identifier
of the Party and a unique number within the Parene the account is
maintained,;

(4) Kyoto transactions continue to be forwarded to amécked by the
UNFCCC Independent Transaction Log (ITL), which aems responsible
for verifying the accuracy and validity of thosarsactions;

(5) The transaction log and registries continue tomeie their data with each
other in order to ensure data consistency andittteil the automated
checks of the ITL;

(6) The requirements of paragraphs 44 to 48 of the Aniwe Decision
13/CMP.1 concerning making non-confidential infotima accessible to
the public would be fulfilled by each Party indivally;

(7)  All registries reside on a consolidated IT platfosharing the same
infrastructure technologies. The chosen architedmplements modalities
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to ensure that the consolidated national regisaiesuniquely identifiable,
protected and distinguishable from each other,bigta

(@) With regards to the data exchange, each natiogatrg connects
to the ITL directly and establishes a distinct asdcure
communication link through a consolidated commuiica
channel (VPN tunnel);

(b) The ITL remains responsible for authenticating thational
registries and takes the full and final record fteansactions
involving Kyoto units and other administrative pegses such that
those actions cannot be disputed or repudiated;

(© With regards to the data storage, the consolidgi&dform
continues to guarantee that data is kept confideatid protected
against unauthorized manipulation;

(d)  The data storage architecture also ensures thatathepertaining to
a national registry are distinguishable and unigudentifiable
from the data pertaining to other consolidatedamei registries;

(e) In addition, each consolidated national registrggsea distinct user
access entry point (URL) and a distinct set of autlation and
configuration rules.

Following the successful implementation of the C&EQlatform, the 28 national
registries concerned were re-certified in June 2@h# switched over to their new
national registry on 20 June 2012. During the ge-process, all relevant transaction and
holdings data were migrated to the CSEUR platfond #he individual connections to
and from the ITL were re-established for each Party

The following changes to the national registry odltd have therefore occurred in 2012,
as a consequence of the transition to the CSEURpla

Reporting Item Description

15/CMP.1 annex II.E paragraph | Malta Resources Authority
32.(a) Millennia Complex 2 Floor
Trig Aldo Moro

Change of name or contact Marsa MRS 9065

Malta EU

Tel: +356 21220619

Fax: +356 22955200

Email: MRA-ClimateChange@office.mra.org.mt
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Reporting Item

Description

15/CMP.1 annex II.E paragraph
32.(b)

Change regarding cooperation
arrangement

The EU Member States who are also Parties to the Kyoto
Protocol (25) plus Iceland, Liechtenstein and Norway have
decided to operate their registries in a consolidated
manner. The Consolidated System of EU registries was
certified on 1 June 2012 and went to production on 20
June 2012.

A complete description of the consolidated registry was
provided in the common readiness documentation and
specific readiness documentation for the national registry
of EU and all consolidating national registries. This
description includes:

* Readiness questionnaire

* Application logging

* Change management procedure
» Disaster recovery

* Manual Intervention

e Operational Plan

* Roles and responsibilities

e Security Plan

* Time Validation Plan

e Version change Management

The documents above are provided as an appendix to this
document.

A new central service desk was also set up to support the
registry administrators of the consolidated system. The
new service desk acts as 2nd level of support to the local
support provided by the Parties. It also plays a key
communication role with the ITL Service Desk with
regards notably to connectivity or reconciliation issues.
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Reporting Item

Description

15/CMP.1 annex II.E paragraph
32.(c)

Change to database structure
or the capacity of national
registry

In 2012, the EU registry has undergone a major
redevelopment with a view to comply with the new
requirements of Commission Regulation 920/2010 and
Commission Regulation 1193/2011 in addition to
implementing the Consolidated System of EU registries
(CSEUR).

The complete description of the consolidated registry was
provided in the common readiness documentation and
specific readiness documentation for the national registry
of EU and all consolidating national registries. The
documentation is annexed to this submission.

During certification, the consolidated registry was notably
subject to connectivity testing, connectivity reliability
testing, distinctness testing and interoperability testing to
demonstrate capacity and conformance to the Data
Exchange Standard (DES). All tests were executed
successfully and lead to successful certification on 1
June 2012.

15/CMP.1 annex II.E paragraph
32.(d)

Change regarding conformance
to technical standards

The overall change to a Consolidated System of EU
Registries triggered changes the registry software and
required new conformance testing. The complete
description of the consolidated registry was provided in
the common readiness documentation and specific
readiness documentation for the national registry of EU
and all consolidating national registries. The
documentation is annexed to this submission.

During certification, the consolidated registry was notably
subject to connectivity testing, connectivity reliability
testing, distinctness testing and interoperability testing to
demonstrate capacity and conformance to the DES. All
tests were executed successfully and lead to successful
certification on 1 June 2012,

15/CMP.1 annex II.E paragraph
32.(e)

Change to
procedures

discrepancies

The overall change to a Consolidated System of EU
Registries also triggered changes to discrepancies
procedures, as reflected in the updated manual
intervention document and the operational plan . The
complete description of the consolidated registry was
provided in the common readiness documentation and
specific readiness documentation for the national registry
of EU and all consolidating national registries. The
documentation is annexed to this submission..
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Reporting Item

Description

15/CMP.1 annex II.E paragraph
32.(f)

Change regarding security

The overall change to a Consolidated System of EU
Registries also triggered changes to security, as reflected
in the updated security plan . The complete description of
the consolidated registry was provided in the common
readiness documentation and specific readiness
documentation for the national registry of EU and all
consolidating national registries. The documentation is
annexed to this submission.

15/CMP.1 annex II.E paragraph
32.(h)

Change of Internet address

The new internet address of the Malta registry is:

https://ets-
registry.webgate.ec.europa.eu/euregistry/malta/index.xht
ml

15/CMP.1 annex II.E paragraph
32.(i)

Change regarding data integrity
measures

The overall change to a Consolidated System of EU
Registries also triggered changes to data integrity
measures, as reflected in the updated disaster recovery
plan. The complete description of the consolidated
registry was provided in the common readiness
documentation and specific readiness documentation for
the national registry of EU and all consolidating national
registries. The documentation is annexed to this
submission.

15/CMP.1 annex II.E paragraph
32.(j)

Change regarding test results

On 2 October 2012 a new software release (called V4)
including functionalities enabling the auctioning of phase 3
and aviation allowances, a new EU ETS account type
(trading account) and a trusted account list went into
Production. The trusted account list adds to the set of
security measures available in the CSEUR. This measure
prevents any transfer from a holding account to an
account that is not trusted.

The previous Annual Review
recommendations

N/A
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Chapter 15 Information on minimization of adverse
impacts in accordance with Article3,
paragraph 14

No relevant data to be reported since Malta ism@duded in annex B of the Kyoto
propocol.
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Chapter 16 Other information
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Al Annex 1: KEY CATEGORIES

Key sources are source categories which are higeligin the national inventory, because their eimisshave a significant influence on
total emissions of direct greenhouse gases.

In Table A1-0-1 and Table A1-0-3 below, only emiss from sources have been evaluated, and stomagssks have not been
considered. In Table A1-0-2 and
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TableA1-0-4 below, emissions storage in sinks have been iedudithout any consideration for whether the erorss are positive or
negative. Key contributors to trend were also idiext with and without LULUCF in Table A1-0-5 andable A1-0-6.

A Tier 1 level approach has been adopted in thedadggories calculation. Those source categorgsoreible for 95% of the total
national emissions (as G@quivalent emissions) have been identified ascldggories.
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Table A1-0-1 Tier 1 Level Assessment with LULUCF: 290

Bgse Year Current Year Level .
IPCC Source Categories Activity GHG Esélgza teeq(.)Gg Esélgza teeq(.)Gg Assetssmen ng_gltztllv
1990 1990

1Ala Energy Industries - Residual Fuel Oil Liquid Fuel oz 710.73 710.73 0.35 0.35
1Ala Energy Industries - Other Bituminous Coal SolidIFue CO2 617.92 617.92 0.30 0.66
1A3b Road Transportation All fuels CO2 333.26 333.26 60.1 0.82
1A4a Commercial/lnstitutional All fuels CO2 61.58 61.58 0.03 0.85
5A1 Forest Land Land Coverage CO2 -48.68 -48.68 0.02 0.87
1A2 Manufacturing Industries and Construction All fuels CO2 35.00 35.00 0.02 0.89
1A4b Residential All fuels CO2 34.55 34.55 0.02 0.91
1Ala Energy Industries - Gas/Diesel Oil Liquid Fuel COZ 27.38 27.38 0.01 0.92
4A1 Cattle Population Size CH4 27.07 27.07 0.01 0.93
6A2 UnManaged Waste Disposal on Land Solid Waste DalpmsLand CH4 13.94 13.94 0.01 0.94
4D1 Direct Soil Emissions Fertilisers and Manure Apations N20 13.92 13.92 0.01 0.95
4B8 Swine Population Size CH4 12.94 12.94 0.01 0.96
4B1 Cattle Population Size CH4 11.91 11.91 0.01 0.96
6B Domestic and Commercial Wastewater Population Size N20 11.74 11.74 0.01 0.97
6B Domestic and Commercial Wastewater Population Size CH4 11.73 11.73 0.01 0.97
1A3d Navigation Liquid Fuel CcO2 8.42 8.42 0.00 0.98
5B1 Cropland Land Coverage CcO2 -7.86 -7.86 0.00 0.98
4D3.1 | Indirect emissions Atmospheric Deposition Fertilisend Manure Applications N20 5.17 5.17 0.00 0.98
1A3b Road Transportation All fuels N20 5.07 5.07 0.00 990.
4B9 Poultry Population Size CH4 3.69 3.69 0.00 0.99
4A9 Poultry Population Size CH4 3.15 3.15 0.00 0.99
1Ala Energy Industries - Other Bituminous Coal SolidIFue N20 3.04 3.04 0.00 0.99
3D1 Use of N20 for Anaesthesia Product Use N2O 2.48 824 0.00 0.99
4B13 Solid Storage and Dry Lot Manure Generation N2 82.4 2.48 0.00 0.99
4B12 Liquid Systems Manure Generation N20 2.21 2.21 0.00 0.99
1A3b Road Transportation All fuels CH4 2.00 2.00 0.00 990.
4A8 Swine Population Size CH4 1.94 1.94 0.00 1.00
1Ala Energy Industries - Residual Fuel Oil Liquid Fuel 20! 1.73 1.73 0.00 1.00
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4D3.2 | Indirect emissions Nitrogen Leaching and run - off Fertilisers and Manure Applications N20 1.65 1.65 .000 1.00
4A3 Sheep Population Size CH4 0.78 0.78 0.00 1.00
1A3a Civil Aviation Liquid Fuel cO2 0.71 0.71 0.00 1.00
1Ala Energy Industries - Residual Fuel Oil Liquid Fuel HL 0.58 0.58 0.00 1.00
5E1 Settlements Land Coverage cO2 0.00 0.00 0.00 1.00
6C Waste Incineration Waste Burning CO2 0.37 0.37 0.00 1.00
4A4 Goats Population Size CH4 0.36 0.36 0.00 1.00
4M6 Horses Population Size CH4 0.36 0.36 0.00 1.00
2A4 Soda Ash Use Product Use CcO2 0.18 0.18 0.00 1.00
2B4 Carbide Production Production Figures CcO2 0.17 0.17 0.00 1.00
1A4a Commercial/lnstitutional All fuels CH4 0.17 0.17 00. 1.00
1A4a Commercial/lnstitutional All fuels N20 0.14 0.14 00. 1.00
1Ala Energy Industries - Other Bituminous Coal SolidIFue CH4 0.14 0.14 0.00 1.00
1A2 Manufacturing Industries and Construction All fuels N20 0.08 0.08 0.00 1.00
1Ala Energy Industries - Gas/Diesel Oil Liquid Fuel N2Q 0.07 0.07 0.00 1.00
1A4b Residential All fuels CH4 0.06 0.06 0.00 1.00
4A10 Rabbits Population Size CH4 0.05 0.05 0.00 1.00
4B10 Rabbits Population Size CH4 0.05 0.05 0.00 1.00
4B6 Horses Population Size CH4 0.04 0.04 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.03 0.03 0.00 1.00
6C Waste Incineration Waste Burning N20 0.03 0.03 0.00 1.00
1A2 Manufacturing Industries and Construction All fuels CH4 0.03 0.03 0.00 1.00
4B3 Sheep Population Size CH4 0.03 0.03 0.00 1.00
1Ala Energy Industries - Gas/Diesel Oil Liquid Fuel CHA4 0.02 0.02 0.00 1.00
1A4b Residential All fuels N20 0.02 0.02 0.00 1.00
1A3d Navigation Liquid Fuel N20 0.02 0.02 0.00 1.00
4B4 Goats Population Size CH4 0.01 0.01 0.00 1.00
1A3d Navigation Liquid Fuel CH4 0.01 0.01 0.00 1.00
2F8 Electrical Equipment Emissions per Equipment SF6 010. 0.01 0.00 1.00
1A3a Civil Aviation Liquid Fuel N20 0.01 0.01 0.00 1.00
2A6 Road Paving with Asphalt Product Use COZ 0.00 0.00 0.00 1.00
1A3a Civil Aviation Liquid Fuel CH4 0.00 0.00 0.00 1.00
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1A4c Agriculture/Forestry/Fisheries All fuels CH4 0.00 .00 0.00 1.00
1A4c Agriculture/Forestry/Fisheries All fuels CcO2 0.00 .00 0.00 1.00
1A4c Agriculture/Forestry/Fisheries All fuels N20 0.00 .00 0.00 1.00
2F1 Refrigeration & Air Conditioning Equipment Consurnaqpt Figures HFCs 0.00 0.00 0.00 1.00
2F2 Foam Blowing Consumption Figures HFCs 0.00 0.00 0.00 1.00
2E3 Fire Extinguishers Consumption Figures HFCs 0.00 0.00 0.00 1.00
2F4 Metered Dose Inhalers Consumption Figures HFCs 0.00 0.00 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipment FC# 0.00 0.00 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipment FCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figures CBF 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figures 6SF 0.00 0.00 0.00 1.00
5F Other Land Land Coverage CH4 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Waste Dispmsaand CH4 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Waste Dispmsaiand CcO2 0.00 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Waste DalpmsLand CcO2 0.00 0.00 0.00 1.00
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Table A1-0-2 Tier 1 Level Assessment without LULUCF1990

Current
. o Blgsi?m;(ta: r E;(tfn?;te Level Cumulative
IPCC Source Categories Activity GHG (Gg CO2 ((3%92 Assessmen Total
eq.) 1990
ed.)
1990

1Ala | Energy Industries - Residual Fuel Oll LiquigeF COo2 710.73 710.78 0.3 0.36
1Ala | Energy Industries - Other Bituminous Coal &éluel CO2 617.97 617.92 0.3 0.67
1A3b | Road Transportation All fuels CO2 333.26 333.26 0.1] 0.84
1Ad4a | Commercial/Institutional All fuels CO2 61.58 1.68 0.03 0.87
1A2 Manufacturing Industries and Construction Albls CO2 35.00 35.00 0.0 0.89
1A4b | Residential All fuels CO2 34.55 34.55 0.0 0.91
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel COo2 27.38 27.38 0.0 0.92
4A1 Cattle Population Size CH4 27.0f7 27.07 0. 0.94
6A2 UnManaged Waste Disposal on Land Solid Wassp@al on Land CH4 13.94 13.94 0. 0.94
4D1 Direct Soil Emissions Fertilisers and Manurephgations N20 13.92 13.92 0.0 0.95
4B8 Swine Population Size CH4 12.94 12.94 0.01 0/96
4B1 Cattle Population Size CH4 11.91 11.91 0.01 0/96
6B Domestic and Commercial Wastewater Populatiae Si N20 11.74 11.74 0.01L 0.97
6B Domestic and Commercial Wastewater Populatiae Si CH4 11.73 11.73 0.01L 0.98
1A3d | Navigation Liquid Fuel CO2 8.42 8.42 0.0D 0.98
4D3.1 | Indirect emissions Atmospheric Deposition tikeers and Manure Applications N2Q 5.17 5.07 0/00 0.98
1A3b | Road Transportation All fuels N20 5.07 5.07 0.0( 0.99
4B9 Poultry Population Size CH4 3.60 3.69 0.00 0.99
4A9 Poultry Population Size CH4 3.16 3.15 0.00 0.99
1Ala | Energy Industries - Other Bituminous Coal &oliel N20 3.04 3.04 0.0D 0.99
3D1 Use of N20 for Anaesthesia Product Use N20 2.48 2.48 0.00 0.99
4B13 | Solid Storage and Dry Lot Manure Generation ONZ2 2.48 2.48 0.0d 0.99
4B12 | Liquid Systems Manure Generation N20 2.21 2.21 0.p0 0}99
1A3b | Road Transportation All fuels CH4 2.00 2.00 0.0( 0.99
4A8 Swine Population Size CH4 1.94 1.94 0.00 1.00
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1Ala | Energy Industries - Residual Fuel Oil LiquigeF N20 1.73 1.73 0.00 1.00
4D3.2 | Indirect emissions Nitrogen Leaching and-off Fertilisers and Manure Applications N20O 1.65 1.65 0.00 1.00
4A3 Sheep Population Size CH4 0.78 0.78 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CO2 0.71 0.71 0.0D 1.0
1Ala | Energy Industries - Residual Fuel Oll LiquigeF CH4 0.58 0.58 0.00 1.00
6C Waste Incineration Waste Burning CO2 0.37 0.37 0.00 1.p0
4A4 Goats Population Size CH4 0.3 0.36 0.00 1.00
4A6 Horses Population Size CH4 0.3p 0.36 0.00 1.00
2A4 Soda Ash Use Product Use CO2 0.18 0.18 0.00 1.00
2B4 Carbide Production Production Figures CO2 0.17 0.17 0.p0 1/00
1A4a | Commercial/Institutional All fuels CH4 0.17 1G. 0.00 1.00
1A4a | Commercial/Institutional All fuels N20| 0.14 1a. 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal &oliel CH4 0.14 0.14 0.0D 1.0
1A2 Manufacturing Industries and Construction Alels N20 0.08 0.04 0.0D 1.0
1Ala | Energy Industries - Gas/Diesel Qil Liquid Fuel N20 0.07 0.07 0.0( 1.0p
1A4b | Residential All fuels CH4 0.06 0.06 0.0( 1.0p
4A10 | Rabbits Population Size CH4 0.05 0.05 0.00 1.00
4B10 | Rabbits Population Size CH4 0.0p 0.05 0.00 1.00
4B6 Horses Population Size CH4 0.04 0.04 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.03 0.038 0.00 1.00
6C Waste Incineration Waste Burning N20 0.03 0.038 0.00 1.00
1A2 Manufacturing Industries and Construction Alels CH4 0.03 0.03 0.0D 1.0
4B3 Sheep Population Size CH4 0.08 0.03 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CH4 0.02 0.02 0.0( 1.0p
1A4b | Residential All fuels N20 0.02 0.02 0.0( 1.0p
1A3d | Navigation Liquid Fuel N20 0.02 0.02 0.0D 1.0
4B4 Goats Population Size CH4 0.01 0.01 0.00 1.00
1A3d | Navigation Liquid Fuel CH4 0.01 0.01 0.0p 1.00
2F8 Electrical Equipment Emissions per Equipment SF6 0.01 0J01 0.00 1.00
1A3a | Civil Aviation Liquid Fuel N20 0.01 0.01 0.0D 1.00
2A6 Road Paving with Asphalt Product Use CQ 0.00 .00( 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CH4 0.00 0.0( 0.0p 1.0
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1A4c | Agriculture/Forestry/Fisheries All fuels CH4 .00 0.00 0.00 1.0(
1A4c | Agriculture/Forestry/Fisheries All fuels CO2 .00 0.00 0.00 1.0(
1A4c | Agriculture/Forestry/Fisheries All fuels N2¢ .00 0.00 0.00 1.0(¢
2F1 Refrigeration & Air Conditioning Equipment Cammsption Figures HFCs 0.0p 0.00 0.00 1)00
2F2 Foam Blowing Consumption Figures HFCs 0.00 0.00 0J00 1.00
2F3 Fire Extinguishers Consumption Figures HFCs 0.00 0.00 0/00 1.00
2F4 Metered Dose Inhalers Consumption Figures HFCs 0.00 0.00 0.0Q 1.0
2F7 Semiconductor Manufacture Emissions per Equipme HFCs 0.00] 0.0d 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipme PFCs 0.0Q 0.0( 0.0p 1.00
2F9 Other (Medical Applications) Consumption Figure PFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figure SF6 0.00 0.0( 0.0D 1.0
6A1 Managed Waste Disposal on Land Solid Wasted3iapon Land CH4 0.00 0.00 0.00 1.p0
6A1 Managed Waste Disposal on Land Solid Wasted3iagpon Land CO2 0.00 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Wassp@al on Land CO2 0.00 0.00 0.00 1/00
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Table A1-0-3 Tier 1 Level Assessment without LULUCF2011

Current Base
Year Year
. - Estimate| Estimate Level Cumulative

IPCC Source Categories Activity GHG (Gg (Gg Assessmen Total

CO2 CO2

eq.) eq.)

2011 1990
1Ala | Energy Industries - Residual Fuel Oil LiquigeF CO2 | 1793.25 710.73 0.58 0.58
1A3b | Road Transportation All fuels CO2 498.90 | 333.26 0.16 0.74
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CO2 232.88 | 27.38 0.07 0.81
2F1 Refrigeration & Air Conditioning Equipment Camsption Figures HFCs 97.91| 0.00 0.03 0.84
6A1 Managed Waste Disposal on Land Solid Wasted3iapon Land CH4 79.55| 0.00 0.03 0.87
1A2 Manufacturing Industries and Construction Albls CO2 72.10 | 35.00 0.02 0.89
1A4a | Commercial/Institutional All fuels CO2 66.664 61.58 0.02 0.91
1A4b | Residential All fuels CO2 51.67 | 34.55 0.02 0.93
1A3d | Navigation Liquid Fuel CO2 35.33 8.42 0.01 0.94
6A2 UnManaged Waste Disposal on Land Solid Wassp@ial on Land CH4 32.46| 13.94 0.01 0.95
4A1 | Cattle Population Size CH4 22.02| 27.07 0.01 0.96
6B Domestic and Commercial Wastewater Populatiae Si CH4 16.38 | 11.73 0.01 0.96
4B8 Swine Population Size CH4 14.82| 12.94 0.00 0.97
6B Domestic and Commercial Wastewater Populatiag Si N20 11.57 | 11.74 0.00 0.97
4D1 Direct Soil Emissions Fertilisers and Manurepigations N20 1151 | 13.92 0.00 0.98
4B1 Cattle Population Size CH4 949 | 1191 0.00 0.98
1A3b | Road Transportation All fuels N20 7.70 5.07 0.00 0.98
1A4c | Agriculture/Forestry/Fisheries All fuels CcCo2 .39 0.00 0.00 0.98
2F8 Electrical Equipment Emissions per Equipment SF6, 4.81 0.01 0.00 0.99
1Ala | Energy Industries - Residual Fuel Oil LiquigeF N20 4.31 1.73 0.00 0.99
4D3.1| Indirect emissions Atmospheric Deposition tikeers and Manure Applications N2Q 4,26/ 5.17 0.00 0.99
2F2 Foam Blowing Consumption Figures HFCs 4.23| 0.00 0.00 0.99
2F7 Semiconductor Manufacture Emissions per Equipme PFCs 3.34 0.00 0.00 0.99
2F4 Metered Dose Inhalers Consumption Figures HFC<.90 0.00 0.00 0.99
1A3b | Road Transportation All fuels CH4 2.57 2.00 0.00 0.99
2F3 Fire Extinguishers Consumption Figures HFCs 2.51| 0.00 0.00 0.99
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4B9 Poultry Population Size CH4 2.38| 3.69 0.00 0.99
4B12 | Liquid Systems Manure Generation N20 229 221 0.00 0.99
4A8 | Swine Population Size CH4 222| 194 0.00 1.00
4A3 | Sheep Population Size CH4 2.08| 0.78 0.00 1.00
4A9 Poultry Population Size CH4 2.04| 3.15 0.00 1.00
4B13 | Solid Storage and Dry Lot Manure Generation ON2 2.00 2.48 0.00 1.00
4D3.2 | Indirect emissions Nitrogen Leaching and-roff Fertilisers and Manure Applications N2O 1.51 1.65 0.00 1.00
1Ala | Energy Industries - Residual Fuel Oil LiquigeF CH4 1.46 0.58 0.00 1.00
3D1 Use of N20 for Anaesthesia Product Use N2 1.31 2.48 0.00 1.00
6C Waste Incineration Waste Burning CO2 0.69 | 0.37 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CO2 0.67 0.71 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel N20 0.58 0.07 0.00 1.00
4A4 | Goats Population Size CH4 0.54| 0.36 0.00 1.00
4A6 Horses Population Size CH4 0.32| 0.36 0.00 1.00
1A4b | Residential All fuels CH4 0.25 0.06 0.00 1.00
6C Waste Incineration Waste Burning N20 0.20 0.03 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CH4 0.20 0.02 0.00 1.00
1A2 Manufacturing Industries and Construction Alkls N20 0.17 0.08 0.00 1.00
1A4a | Commercial/Institutional All fuels CH4 0.16| 0.17 0.00 1.00
2B4 Carbide Production Production Figures CO2 0.13| 0.17 0.00 1.00
1A4a | Commercial/Institutional All fuels N20Q 0.12| 0.14 0.00 1.00
2A6 Road Paving with Asphalt Product Use CcQ2 0.10 0.00 0.00 1.00
1A3d | Navigation Liquid Fuel N20 0.09 0.02 0.00 1.00
1A4b | Residential All fuels N20 0.08 0.02 0.00 1.00
4B3 Sheep Population Size CH4 0.07| 0.03 0.00 1.00
1A2 Manufacturing Industries and Construction Albls CH4 0.06 0.03 0.00 1.00
1A3d | Navigation Liquid Fuel CH4 0.05 0.01 0.00 1.00
4B6 Horses Population Size CH4 0.04| 0.04 0.00 1.00
2A4 Soda Ash Use Product Use C02 0.03| 0.18 0.00 1.00
4B4 Goats Population Size CH4 0.02| 0.01 0.00 1.00
4A10 | Rabbits Population Size CH4 0.02| 0.05 0.00 1.00
4B10 | Rabbits Population Size CH4 0.02| 0.05 0.00 1.00
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1A4c | Agriculture/Forestry/Fisheries All fuels CH4 .0a 0.00 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels N2 .00 0.00 0.00 1.00
1A3a | Civil Aviation Liquid Fuel N20 0.01 0.01 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CH4 0.00 0.00 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.00 0.03 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Soliel CH4 0.00 0.14 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Soliel CO2 0.00 | 617.92 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Galiel N20 0.00 3.04 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipme HFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figure PFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figure SF6 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Wasted3iapon Land CO2 0.00| 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Wassp@ial on Land CO2 0.00/ 0.00 0.00 1.00
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Table A1-0-4 Tier 1 Level Assessment with LULUCF: @11

Base Year | Current Year
IPCC Source Categories Activity GHG Esct:lnga teeq(.)Gg E%"On; t:q(.;Bg Asls_:;/serlnen CU?;Etlve
1990 2011

1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel oz 710.73 1,793.25 0.57 0.57
1A3b | Road Transportation All fuels CO2 333.26 498.90 0.16 0.72
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CO2 27.38 232.88 0.07 0.80
2F1 Refrigeration & Air Conditioning Equipment Consuraut Figures HFCg 0.00 97.91 0.03 0.83
6A1 Managed Waste Disposal on Land Solid Waste Disposal on Land CH4 0.00 79.55 0.03 0.85
1A2 Manufacturing Industries and Construction All fuels CO2 35.00 72.10 0.02 0.88
1A4a | Commercial/lnstitutional All fuels CO2 61.58 66.66 0.02 0.90
1A4b | Residential All fuels CcO2 34.55 51.67 0.02 0.91
S5A1 Forest Land Land Coverage CO2 -48.68 -48.68 0.02 0.93
1A3d | Navigation Liquid Fuel CO2 8.42 35.33 0.01 0.94
6A2 UnManaged Waste Disposal on Land Solid Waste DalpmsLand CH4 13.94 32.46 0.01 0.95
4A1 Cattle Population Size CH4 27.07 22.02 0.01 0.96
6B Domestic and Commercial Wastewater Population Size CH4 11.73 16.38 0.01 0.96
4B8 Swine Population Size CH4 12.94 14.82 0.00 0.97
6B Domestic and Commercial Wastewater Population Size N20 11.74 11.57 0.00 0.97
4D1 Direct Soil Emissions Fertilisers and Manure Applications N20 13.92 11.51 0.00 0.97
5B1 Cropland Land Coverage cOo2 -7.86 -10.18 0.00 0.98
4B1 Cattle Population Size CH4 11.91 9.49 0.00 0.98
1A3b | Road Transportation All fuels N20 5.07 7.70 0.00 0.98
1A4c | Agriculture/Forestry/Fisheries All fuels CO2 0.00 .39 0.00 0.98
2F8 Electrical Equipment Emissions per Equipment SF6 0.01 481 0.00 0.99
1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel 20l 1.73 4.31 0.00 0.99
4D3.1 | Indirect emissions Atmospheric Deposition Fertilisers and Manure Applications N20 5.17 4.26 0.00 0.99
2F2 Foam Blowing Consumption Figures HFCs 0.00 4.23 0.00 0.99
2F7 Semiconductor Manufacture Emissions per Equipment FCs 0.00 3.34 0.00 0.99
2F4 Metered Dose Inhalers Consumption Figures HECs 0.00| 2.90 0.00 0.99
1A3b | Road Transportation All fuels CH4 2.00 2.57 0.00 0.99
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2E3 Fire Extinguishers Consumption Figures HFCs 0.00 2.51 0.00 0.99
4B9 Poultry Population Size CH4 3.69 2.38 0.00 0.99
4B12 | Liquid Systems Manure Generation N20 2.21 2.29 0.00 0.99
4A8 Swine Population Size CHA4 1.94 2.22 0.00 1.00
4A3 Sheep Population Size CH4 0.78 2.08 0.00 1.00
4A9 Poultry Population Size CH4 3.15 2.04 0.00 1.00
4B13 | Solid Storage and Dry Lot Manure Generation N20 82.4 2.00 0.00 1.00
4D3.2 | Indirect emissions Nitrogen Leaching and run - off Fertilisers and Manure Applications N20O 1.65 1.51 .000 1.00
1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel HL 0.58 1.46 0.00 1.00
3D1 Use of N20 for Anaesthesia Product Use N20 2.48 113 0.00 1.00
6C Waste Incineration Waste Burning CO2 0.37 0.69 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CcO2 0.71 0.67 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel N20 0.07 0.58 0.00 1.00
4M4 Goats Population Size CHA4 0.36 0.54 0.00 1.00
4M6 Horses Population Size CH4 0.36 0.32 0.00 1.00
1A4b | Residential All fuels CH4 0.06 0.25 0.00 1.00
6C Waste Incineration Waste Burning N20 0.03 0.20 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CH4 0.02 0.20 0.00 1.00
1A2 Manufacturing Industries and Construction All fuels N20 0.08 0.17 0.00 1.00
1A4a | Commercial/lnstitutional All fuels CH4| 0.17 0.16 00. 1.00
2B4 Carbide Production Production Figures COZ 0.17 0.13 0.00 1.00
1A4a | Commercial/Institutional All fuels N20| 0.14 0.12 00. 1.00
2A6 Road Paving with Asphalt Product Use co2 0.00 0.10 0.00 1.00
1A3d | Navigation Liquid Fuel N20 0.02 0.09 0.00 1.00
1A4b | Residential All fuels N20 0.02 0.08 0.00 1.00
4B3 Sheep Population Size CH4 0.03 0.07 0.00 1.00
1A2 Manufacturing Industries and Construction All fuels CH4 0.03 0.06 0.00 1.00
1A3d | Navigation Liquid Fuel CH4 0.01 0.05 0.00 1.00
4B6 Horses Population Size CHA4 0.04 0.04 0.00 1.00
2A4 Soda Ash Use Product Use CO2 0.18 0.03 0.00 1.00
4B4 Goats Population Size CH4 0.01 0.02 0.00 1.00
4A10 | Rabbits Population Size CHA4 0.05 0.02 0.00 1.00
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4B10 | Rabbits Population Size CH4 0.05 0.02 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels CH4 0.00 0.02 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels N2 0.00 .00 0.00 1.00
1A3a | Civil Aviation Liquid Fuel N20 0.01 0.01 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CH4 0.00 0.00 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.03 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue CH4 0.14 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue CcO2 617.92 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue N20 3.04 0.00 0.00 1.00
2E7 Semiconductor Manufacture Emissions per Equipment FCH 0.00 0.00 0.00 1.00
2E9 Other (Medical Applications) Consumption Figures PFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figures 6SK 0.00 0.00 0.00 1.00
5E1 Settlements Land Coverage COZ2 0.00 0.00 0.00 1.00
5F Other Land Land Coverage CO2 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Waste Disposal on Land CO2 0.00 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Waste DalpmsLand CcO2 0.00 0.00 0.00 1.00
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Table A1-0-5 Trend assessment with LULUCF

Ba}se Year Cur.rent Year Cumulative
IPCC Source Categories Activity GHG Estimate (Gg Estimate (Gg|  Trend trend
CO2eq.) CO2eq.) | Assesment assesment
1990 2011

1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel oz 710.73 1,793.25 0.52 0.52
1Al1a | Energy Industries - Gas/Diesel Oil Liquid Fuel CO2 27.38 232.88 0.15 0.66
2F1 Refrigeration & Air Conditioning Equipment Consunqut Figures HFCg 0.00 97.91 0.08 0.74
6A1 Managed Waste Disposal on Land Solid Waste Disposal on Land CH4 0.00 79.55 0.06 0.80
1A3b | Road Transportation All fuels CcO2 333.26 498.90 0.03 0.83
1A4a | Commercial/Institutional All fuels CO2 61.58 66.66 0.02 0.85
S5A1 Forest Land Land Coverage COZ -48.68 -48.68 0.02 0.88
1A3d | Navigation Liquid Fuel CO2 8.42 35.33 0.02 0.89
4A1 Cattle Population Size CH4 27.07 22.02 0.02 0.91
1A2 Manufacturing Industries and Construction All fuels CO2 35.00 72.10 0.01 0.92
4D1 Direct Soil Emissions Fertilisers and Manure Applications N20 13.92 11.51 0.01 0.93
6A2 UnManaged Waste Disposal on Land Solid Waste DadpmsLand CH4 13.94 32.46 0.01 0.94
4B1 Cattle Population Size CH4 11.91 9.49 0.01 0.95
6B Domestic and Commercial Wastewater Population Size N20 11.74 11.57 0.01 0.95
4B8 Swine Population Size CH4 12.94 14.82 0.00 0.96
1A4c | Agriculture/Forestry/Fisheries All fuels CO2 0.00 .39 0.00 0.96
2F8 Electrical Equipment Emissions per Equipment SF6 0.01 4.81 0.00 0.96
2E2 Foam Blowing Consumption Figures HFCs 0.00 4.23 0.00 0.97
4D3.1 | Indirect emissions Atmospheric Deposition Fertilisers and Manure Applications N20 5.17 4.26 0.00 0.97
4B9 Poultry Population Size CHA4 3.69 2.38 0.00 0.97
1A4b | Residential All fuels C02 34.55 51.67 0.00 0.98
2E7 Semiconductor Manufacture Emissions per Equipment PFCs 0.00 3.34 0.00 0.98
4A9 Poultry Population Size CH4 3.15 2.04 0.00 0.98
2F4 Metered Dose Inhalers Consumption Figures HFCs 0.00 2.90 0.00 0.98
3D1 Use of N20 for Anaesthesia Product Use N20O 2.48 11.3 0.00 0.98
2F3 Fire Extinguishers Consumption Figures HFCs 0.00 2.51 0.00 0.99
5B1 Cropland Land Coverage CO2 -7.86 -10.18 0.00 0.99
6B Domestic and Commercial Wastewater Population Size CH4 11.73 16.38 0.00 0.99
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4B13 | Solid Storage and Dry Lot Manure Generation N20 82.4 2.00 0.00 0.99
1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel 20l 1.73 4.31 0.00 0.99
4B12 | Liquid Systems Manure Generation N2Q 2.21 2.29 0.00 0.99
4D3.2 | Indirect emissions Nitrogen Leaching and run - off Fertilisers and Manure Applications N2O 1.65 1.51 .000 1.00
4A8 Swine Population Size CHA4 1.94 2.22 0.00 1.00
4A3 Sheep Population Size CH4 0.78 2.08 0.00 1.00
1A3b | Road Transportation All fuels CH4 2.00 2.57 0.00 1.00
1Ala | Energy Industries - Residual Fuel Oil Liquid Fuel HL 0.58 1.46 0.00 1.00
1Al1a | Energy Industries - Gas/Diesel Oil Liquid Fuel N2O0 0.07 0.58 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CcO2 0.71 0.67 0.00 1.00
1A3b | Road Transportation All fuels N20 5.07 7.70 0.00 1.00
2A4 Soda Ash Use Product Use CO2 0.18 0.03 0.00 1.00
4M6 Horses Population Size CHA4 0.36 0.32 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CH4 0.02 0.20 0.00 1.00
1A4b | Residential All fuels CH4 0.06 0.25 0.00 1.00
6C Waste Incineration Waste Burning N20 0.03 0.20 0.00 1.00
2B4 Carbide Production Production Figures COZ 0.17 0.13 0.00 1.00
1A4a | Commercial/Institutional All fuels N20| 0.14 0.12 00. 1.00
1A4a | Commercial/Institutional All fuels CHA4| 0.17 0.16 00. 1.00
2A6 Road Paving with Asphalt Product Use CO2 0.00 0.10 0.00 1.00
6C Waste Incineration Waste Burning CO2 0.37 0.69 0.00 1.00
4A10 | Rabbits Population Size CH4 0.05 0.02 0.00 1.00
4B10 | Rabbits Population Size CHA4 0.05 0.02 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.03 0.00 0.00 1.00
1A3d | Navigation Liquid Fuel N20 0.02 0.09 0.00 1.00
1A4b | Residential All fuels N20 0.02 0.08 0.00 1.00
1A2 Manufacturing Industries and Construction All fuels N20 0.08 0.17 0.00 1.00
4M4 Goats Population Size CHA4 0.36 0.54 0.00 1.00
1A3d | Navigation Liquid Fuel CH4 0.01 0.05 0.00 1.00
4B3 Sheep Population Size CH4 0.03 0.07 0.00 1.00
4B6 Horses Population Size CH4 0.04 0.04 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels CH4 0.00 .0p 0.00 1.00
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1A2 Manufacturing Industries and Construction All fuels CH4 0.03 0.06 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels N2O 0.00 .00 0.00 1.00
1A3a | Civil Aviation Liquid Fuel N20 0.01 0.01 0.00 1.00
4B4 Goats Population Size CHA4 0.01 0.02 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CH4 0.00 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue CH4 0.14 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue CcO2 617.92 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal SolidIFue N20 3.04 0.00 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipment HFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figures CRH 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figures 6SK 0.00 0.00 0.00 1.00
5E1 Settlements Land Coverage cOo2 0.00 0.00 0.00 1.00
5F Other Land Land Coverage COZ2 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Waste Disposal on Land CcO2 0.00 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Waste DalpmsLand CcO2 0.00 0.00 0.00 1.00
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Table A1-0-6 Trend assessment without LULUCF

Base
Current Year
. . Ygar Estimate Trend Cumulative
IPCC Source Categories Activity GHG Estimate (Gg Assessmen Trend
(Gg CO2 CO2 Assessmen

eqg.) 2011 eq.)

1990
1Ala | Energy Industries - Residual Fuel Oil LiquigeF CO2 1793.25 | 710.73 0.54 0.54
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel CO2 232.88 27.38 0.15 0.69
2F1 Refrigeration & Air Conditioning Equipment Camsption Figures HFCs 97.91 0.00 0.08 0.77
6A1 Managed Waste Disposal on Land Solid Wasted3iapon Land CH4 79.55 0.00 0.06 0.83
1A4a | Commercial/Institutional All fuels CO2 66.66 | 61.58 0.02 0.86
1A3b | Road Transportation All fuels CO2 498.90 | 333.26 0.02 0.88
1A3d | Navigation Liquid Fuel CO2 35.33 8.42 0.02 0.90
4A1 | Cattle Population Size CH4 22.02 | 27.07 0.02 0.91
1A2 Manufacturing Industries and Construction Alkls CO2 72.10 35.00 0.01 0.93
4D1 Direct Soil Emissions Fertilisers and Manurepigations N20 11.51 13.92 0.01 0.94
4D3.1 | UnManaged Waste Disposal on Land Solid Waistposal on Land CH4 32.46 13.94 0.01 0.94
4B1 Cattle Population Size CH4 9.49 11.91 0.01 0.95
6B Domestic and Commercial Wastewater Populatiag Si N20 11.57 11.74 0.01 0.96
4B8 Swine Population Size CH4 14.82 | 12.94 0.00 0.96
1A4c | Agriculture/Forestry/Fisheries All fuels CO? .39 0.00 0.00 0.97
2F8 Electrical Equipment Emissions per Equipment SF6 481 | 0.01 0.00 0.97
4D3.1| Indirect emissions Atmospheric Deposition tifigers and Manure Applications N2dQ 4.26 5.17 0.00 0.97
4B9 Poultry Population Size CH4 2.38 3.69 0.00 0.98
2F7 Semiconductor Manufacture Emissions per Equipme PFCs 3.34 0.00 0.00 0.98
4A9 Poultry Population Size CH4 2.04 3.15 0.00 0.98
2F4 Metered Dose Inhalers Consumption Figures HFCs 2.90 0.00 0.00 0.98
1A4b | Residential All fuels CO2 51.67 34.55 0.00 0.98
3D1 Use of N20 for Anaesthesia Product Use N20 1.31 2.48 0.00 0.99
2F3 Fire Extinguishers Consumption Figures HFCs 2.51 0.00 0.00 0.99
6B Domestic and Commercial Wastewater Populatiae Si CH4 16.38 11.73 0.00 0.99
4B13 | Solid Storage and Dry Lot Manure Generation ON2  2.00 2.48 0.00 0.99
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1Ala | Energy Industries - Residual Fuel Oil LiquigeF N20 4.31 1.73 0.00 0.99
4B12 | Liquid Systems Manure Generation N20 2.29 2.21 0.00 0.99
4D3.2 | Indirect emissions Nitrogen Leaching and-roff Fertilisers and Manure Applications N2( 1.51 1.65 0.00 1.00
4A3 | Sheep Population Size CH4 2.08 0.78 0.00 1.00
4A8 | Swine Population Size CH4 2.22 1.94 0.00 1.00
1A3b | Road Transportation All fuels CH4 2.57 2.00 0.00 1.00
1Ala | Energy Industries - Residual Fuel Oil LiquigeF CH4 1.46 0.58 0.00 1.00
1Ala | Energy Industries - Gas/Diesel Oil Liquid Fuel N20 0.58 0.07 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CO2 0.67 0.71 0.00 1.00
1A3b | Road Transportation All fuels N20 7.70 5.07 0.00 1.00
2A4 | Soda Ash Use Product Use CO2 0.03 0.18 0.00 1.00
416 Horses Population Size CH4 0.32 0.36 0.00 1.00
1Ala | Energy Industries - Gas/Diesel QOil Liquid Fuel CH4 0.20 0.02 0.00 1.00
1A4b | Residential All fuels CH4 0.25 0.06 0.00 1.00
6C Waste Incineration Waste Burning N20 0.20 0.03 0.00 1.00
2B4 Carbide Production Production Figures CO2 0.13 0.17 0.00 1.00
1A4a | Commercial/Institutional All fuels N20Q 0.12 0.14 0.00 1.00
1A4a | Commercial/Institutional All fuels CH4 0.16 0.17 0.00 1.00
6C Waste Incineration Waste Burning C02 0.69 0.37 0.00 1.00
2A6 Road Paving with Asphalt Product Use CQ 0.10, 0.00 0.00 1.00
4A10 | Rabbits Population Size CH4 0.02 0.05 0.00 1.00
4B10 | Rabbits Population Size CH4 0.02 0.05 0.00 1.00
1A3d | Navigation Liquid Fuel N20 0.09 0.02 0.00 1.00
6C Waste Incineration Waste Burning CH4 0.00 0.03 0.00 1.00
1A4b | Residential All fuels N20 0.08 0.02 0.00 1.00
1A2 Manufacturing Industries and Construction Albls N20 0.17 0.08 0.00 1.00
4A4 | Goats Population Size CH4 0.54 0.36 0.00 1.00
1A3d | Navigation Liquid Fuel CH4 0.05 0.01 0.00 1.00
4B3 Sheep Population Size CH4 0.07 0.03 0.00 1.00
4B6 Horses Population Size CH4 0.04 0.04 0.00 1.00
1A4c | Agriculture/Forestry/Fisheries All fuels CH/ .02 0.00 0.00 1.00
1A2 Manufacturing Industries and Construction Alkls CH4 0.06 0.03 0.00 1.00
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1A4c | Agriculture/Forestry/Fisheries All fuels N2 .00 0.00 0.00 1.00
1A3a | Civil Aviation Liquid Fuel N20 0.01 0.01 0.00 1.00
4B4 Goats Population Size CH4 0.02 0.01 0.00 1.00
1A3a | Civil Aviation Liquid Fuel CH4 0.00 0.00 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Goliel CH4 0.00 0.14 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Soliel CO2 0.00 617.92 0.00 1.00
1Ala | Energy Industries - Other Bituminous Coal Soliel N20 0.00 3.04 0.00 1.00
2F2 Foam Blowing Consumption Figures HFC 4.23 0.00 0.00 1.00
2F7 Semiconductor Manufacture Emissions per Equipme HFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figure PFCs 0.00 0.00 0.00 1.00
2F9 Other (Medical Applications) Consumption Figure SF6 0.00 0.00 0.00 1.00
6A1 Managed Waste Disposal on Land Solid Wasted3iapon Land CO2 0.00 0.00 0.00 1.00
6A2 UnManaged Waste Disposal on Land Solid Wassp@ial on Land CO2 0.00 0.00 0.00 1.00
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A2 Annex 2: DETAILED DISCUSSION OF
METHODOLOGY AND DATA FOR ESTIMATING CO
EMISSIONS FROM FOSSIL FUEL COMBUSTION

Methodology for estimating COemissions from fossil fuel combustion is discussed
together with the methodologies for other emission€hapter 3. This is because the
underlying methodology for such estimates applkea tange of pollutants and not just

CO..
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A3 Annex 3: OTHER DETAILED METHODOLOGIES
DESCRIPTIONS FOR INDIVIDUAL SOURCE OR SINK
CATEGORIES

The methods used to estimate emissions in for Mal@&HG inventory have been
included in the main text of the report under eaatbvant section.
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A4 Annex 4: COMPARISON OF CO , REFERENCE AND
SECTORAL APPROACHES

This annex presents information about the Referefyggroach calculations, and its
comparison with the Sectoral Approach.

A4.1 ESTIMATION OF CO ; FROM THE REFERENCE APPROACH

Malta’'s greenhouse gas inventory uses the bottor{sepgtoral) approach based on the
combustion of fuels in different sectors and estasaf non-combustion emissions from
other known sectors to generate detailed sectoreseons inventories of the pollutants.

Furthermore, estimates of carbon dioxide emissimisg the Reference Approach are
also calculated. This is a top down inventory glted from national oil statistics on
imports and stock changes. The assumption taketmisnapproach is that carbon is
transferred from the fuel to GO

This approach was been calculated for the firsietim the 2011 submission of the
National Inventory. Data on fuel import/export thie year 2009 was collected from the
competent Authority (MRA) as mass of fuel by fugbé. The data provided is converted
to energy and emission values using IPCC 1996 efaethodology and conversion
factors (including Emission factors) are used técudate the C@ emissions. Table
A4-0-1 illustrates the emission factors and coneerfactors used.

Table A4-0-1 Emission factors and conversion factsrused in the Reference Approach

Fuel Energy conversion C content % of Carbon Cto CQ
factor (TJ/Gg) conversion factor | oxidised conversion factor
(tC/TJ)

Gasoline (petrol) 44.80 18.9 1 3.6667
Diesel/Gasoll 43.33 20.2 1 3.6667

Jet Kerosene (Jet | 44.59 19.5 1 3.6667

Al)

Kerosene 44.75 19.6 1 3.6667

Heavy fuel oil 40.19 21.1 1 3.6667
LPG/Propane 47.31 17.2 1 3.6667

This exercise is mainly used to have a second atiof the emissions from fuel

consumption.
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A5 Annex 5 Assessment of Completeness
Table A5-0-1 Sources and sinks not estimated (NE)edr 2011 Submission 2013

Sources and sinks not estimated (NE)

GHG Sectof® Source/sink category? s .
xplanation
Carbon 5 LULUCF 5.A.2.5 Other Land converted todsbiLand| Details in NIR
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiaffl@nents| Details in NIR
Carbon 5 LULUCF 5.A.1 5.A.1 Forest Land remainiragdst Land| Data unavailable
Carbon 5 LULUCF 5.A.2.5 Other Land converted todsbiLand| Details in NIR
Carbon 5 LULUCF 5.B.1 5.B.1 Cropland remaining Gampl | Data unavailable
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatfl@nents| Details in NIR
Carbon 5 LULUCF 5.A.2.5 Other Land converted todspiLand| Details in NIR
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatil@nents
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatil@nents| Details in NIR
Carbon 5 LULUCF 5.A.2.5 Other Land converted todsbiLand| Details in NIR
Carbon 5 LULUCF 5.B.1 5.B.1 Cropland remaining Gamwl | data unavailable.
CH4 1 Energy 1.B.2.A.5 Distribution of oil productsData unavailable
CH4 4 Agriculture 4.D.3 Indirect Emissior)s  Data vaitable
CH4 5 LULUCF 5.B.1 5.B.1 Cropland remaining Cromlan Data unavailable
CO2 1 Energy| 1.B.2.A.5 Distribution of oil produgtdata unavailable
Do not have data and Malta wij
CO2 5 LULUCF 5.A.1 5.A.1 Forest Land remaining Ftreand | improve to get the data for the
next submission
CO2 5 LULUCF 5.B.1 5.B.1 Cropland remaining CroglanData unavailable
N20 3 Solvent and Other Product Use 3.D.3 N20 fAmrosol Cans| Data unavailable
N20 4 Agriculture 4.D.1.3 N-fixing Crops Data undshle
N20 4 Agriculture 4.D.1.4 Crop Residye Data unaadé
N20 5 LULUCF 5.B.1 5.B.1 Cropland remaining Cromlan Data unavailablle
PFCs 2 Industrial Processes  2.F.1 Refrigerationfan@onditioning Equipment Import data not idersif
SF6 2 Industrial Processes 2.F.P2.1In hulk Dataitable
SF6 2 Industrial Processes 2.F.P2.2 In products a Davailable
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Table A5-0-2 Sources and sinks not estimated (NE)edr 1990 Submission 2013

Sources and sinks not estimated (NE)

GHG Sectorf® Source/sink category? = )
xplanation
Carbon 5 LULUCF 5.A.2.5 Other Land converted todsbiLand| Details in NIR
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatfl@nents| Details in NIR
Carbon 5 LULUCF 5.A.1 5.A.1 Forest Land remainiragdst Land| Data unavailable
Carbon 5 LULUCF 5.A.2.5 Other Land converted todspiLand| Details in NIR
Carbon 5 LULUCF 5.B.1 5.B.1 Cropland remaining Gampl | Data unavailable
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatil@nents| Data unavailable
Carbon 5 LULUCF 5.A.2.5 Other Land converted todspiLand| Details in NIR
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatil@nents| Data unavailable
Carbon 5 LULUCF 5.E.1 5.E.1 Settlements remainiatil@nents| Data unavailable
Carbon 5 LULUCF 5.A.2.5 Other Land converted todsbiLand| Details in NIR
Carbon 5 LULUCF 5.B.1 5.B.1 Cropland remaining Gampl | data is unavailable
CH4 1 Energy 1.B.2.A.5 Distribution of oil productsData unavailable
CH4 1 Energy 1.AA.4.B 1.AA.4.B Residential No saiint data
CH4 1 Energy 1.AA.4.C 1.AA.4.C Agriculture/Foregfisheries| Data unavailable
CH4 1 Energy 1.AA.2.F All industry  No sufficient tda
CH4 4 Agriculture 4.D.3 Indirect Emissions Data usitable
CH4 5 LULUCF 5.B.1 5.B.1 Cropland remaining Cromlan Data unavailable
CO2 1 Energy 1.B.2.A.5 Distribution of oil produgtsData unavailable
CO2 1 Energy| 1.AA.4.B 1.AA.4.B Residentipl  No scifint data
CO2 1 Energy| 1.AA.4.C 1.AA.4.C Agriculture/Foregkigheries| Data unavailable
CO2 1 Energy| 1.AA.2.F Allindustry  No sufficienttda
CO2 2 Industrial Processes 2.A.2 Lime Production taaavailable
co2 5 LULUCE 5.A.15.A.1 Forest Land remaining Farieand le?brr]rgggii\r/\e data and Malta will to improve to det tlata for the next
CO2 5 LULUCF 5.B.1 5.B.1 Cropland remaining CropmlanData unavailable
N20 1 Energy 1.AA.4.B 1.AA.4.B Residential No saiint data
N20 1 Energy 1.AA.4.C 1.AA.4.C Agriculture/Foregfisheries| Data unavailable
N20 1 Energy 1.AA.2.F All industry  No sufficienttda
N20 3 Solvent and Other Product Use 3.D.3 N20 fAmrosol Cans| Data unavailable
N20 4 Agriculture 4.D.1.3 N-fixing Crops Data undshble
N20 4 Agriculture 4.D.1.4 Crop Residue Data unadé
N20 5 LULUCF 5.B.1 5.B.1 Cropland remaining Cromlan Data unavailable
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PFCs 2 Industrial Processes 2.F.1 Refrigerationfan@onditioning Equipment Import data not iderf
SF6 2 Industrial Processes 2.F.P2.1In hulk Datavaitable
SF6 2 Industrial Processes 2.F.P2.2 In products a Davailable
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A6  ANNEX 6: ADDITIONAL INFORMATION -
ACCOUNTING OF EMISSIONS UNDER THE EUROPEAN
UNION EMISSIONS TRADING SCHEME AND USE OF
PROJECT CREDITS FROM KYOTO PROTOCOL
MECHANISMS

A6.1 Maltese participation in the European Union Emissions Trading
Scheme

Malta fully implements Directive 2003/87/EC estahlng a scheme for greenhouse gas
emission allowance trading within the Community (EUS Directive)

The only two installations situated in the terjtaf Malta falling within the scope of the
EU ETS Directive remain the two power electricigngration plants which also account
for all emissions under CRF sub-category 1Ala.

Allocation of allowances to these two installatidos the first two phases of the scheme
(2005-2007; 2008-2012) were notified to, and dulgpraved by, the European
Commission via the respective phases’ National gstmn Plans.

The total allocation for the first phase amountedi827 million allowances, of which

6.538 million allowances were directly allocatedcangst the two installations and 2.288
million allowances were set aside as a new enfragserve. No allowances from the
new entrants’ reserve were subsequently allocated.

Allowances allocated and emissions reported (forcwiallowances were surrendered)
for all the years of the first phase of the EU E&F€ presented in Table A4-1.

Table A6-0-1 Annual quantity of allowances allocate to the two installations and reported emissions
for the EU ETS trading period 2005-2007

y Quantity of allowances Reported emissions
ear allocated (Mt CO, eq))
(Mt CO, eq.) 2 €0
2005 2.086 1.971
2006 2.167 1.986
2007 2.286 2.027

The allocation for Phase Il amounted to a total@f715 million allowances, completely

allocated to the two installations. Annual allesas and the emissions reported during
this phase are presented in Table A4-2. It isipamt to note that in 2010, emissions
covered by the EU ETS amounted to approximately 66%tal net national greenhouse

gas emissions.
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Table A6-0-2 Annual quantity of allowances allocated to the two instaditions and reported emissions
for the EU ETS trading period 2008-2012

v Quantity of allowances Reported emissions
ear allocated (Mt CO, eq.)
(Mt CO, eq.) 2 4.
2008 2.108 2.019
2009 2.121 1.897
2010 2.159 1.878
2011 2.168 1.936
2012 2.159 n/a

A6.2 Useof project credits from Kyoto Protocol Mechanisms

To-date, there has not been any use of credits tft@mKyoto Protocol mechanisms
(CDM; JI) for compliance reasons in Malta, either the Maltese Government (no
emission accounting commitments to-date) or byllop&rators within the scope of the
EU ETS Directive. In the latter case however,ghssibility to use such credits remains,
within the constraints set by the Directive anddbelicable National Allocation Plan.

In line with its status as Annex | party until 2009alta was eligible to host CDM
projects that result in the reduction of emissiohgreenhouse gases. No such projects
were however realized. Subsequent to its chang&atus to that of Annex I, with,
however, the lack of a quantified emission lim@atior reduction commitment, it is
understood that Malta is not eligible to particgat either CDM or JI projects, until such
time as the current conditions of such changeatustare changed (i.e. until Malta takes
on a quantified emission limitation or reductiomguitment).

page 169



A7 Annex 7: Tier 1 UNCERTAINTY ESTIMATION

Table A7-0-1 Tier 1 Uncertainty Estimate

A B C D E F G H I j K L M
Uncertainty Uncertain
Combined in trend in . anty Uncertainty
. A in trend in .
uncertainty national . introduced
Base . .. .. national .
Year t Activty Emission . as % of emissions .o into the
Year . Combined Type A Type B X emissions .
emissions emissions Data Factor Uncertain total sensitivi sensitivi introduced introduced trend in
IPCC Source Category 2011 Uncertainty | Uncertainty Y | national b b by .. total
1990 .. o by activity .
emissions emission data national
in year t factor . emissions
. uncertainty
uncertainty
CO2eq. | CO2eq.

Gas (Gg) (Gg) % % % % % % % % %
1Ala gxillergy Industries - Gas/Diesel | ¢, 27.38 232.88 1 3 3.16E+00 583E-02 | 9.83E-02 | 1.21E-01 2.95E-01 1.71E-01 1.16E-01
1Ala E;‘;rggﬂlndu“m - Residual co2 710.73 1793.25 1 3 3.16E+00 3A46E+00 | 3.46E-01 | 9.30E-01 1.04E+00 1.31E+00 2.80E+00
1Ala CE;Tg? Industries - bituminous | ) 617.92 0.00 1 3 3.16E+00 0.00E+00 | -5.05E-01 | 0.00E+00 | -1.51E+00 0.00E+00 2.30E+00
1A2 Manufactuting Industries and | ) 35.00 72.10 5 12 1.30E+01 9.44E-02 | 8.67E-03 | 3.74E-02 1.04E-01 2.64E-01 8.07E-02

Construction
1A3a Civil Aviation co2 0.71 0.67 8 30 3.10E+01 4.69E-05 | -2.33E-04 | 3.49E-04 ~6.98E-03 3.95E-03 6.43E-05
1A3b Road Transpotation co2 333.26 498.90 5 15 1.58E+01 6.69E+00 | -1.46E-02 | 2.59E-01 2.18E-01 1.83E+00 3.39E+00
1A3d Navigation co2 8.42 3533 5 30 3.04E+01 124E-01 | 1.14E-02 | 1.83E-02 3.42E-01 1.30E-01 1.34E-01
1A4a Commercial/Institutional co2 61.58 66.66 5 12 1.30E+01 8.07E-02 | -1.59E-02 | 3.46E-02 -1.91E-01 2.44E-01 9.62E-02
1A4b Residential co2 34.55 51.67 5 12 1.30E+01 4.85E-02 | -1.54E-03 | 2.68E-02 -1.85E-02 1.89E-01 3.62E-02
1Adc Agriculture/Forestry/Fisheries | CO2 0.00 5.39 5 12 1.30E+01 528E-04 | 279E-03 | 2.79E-03 3.35E-02 1.98E-02 1.52E-03
2A4 Soda Ash Use co2 0.18 0.03 15 15 2.12E+01 416E-08 | -1.34E-04 | 1.52E-05 2.01E-03 3.23E-04 4.14E-06
2A6 Road Paving with Asphalt co2 0.00 0.10 15 15 2.12E+01 4.66E-07 | 5.06E-05 | 5.09E-05 7.59E-04 1.08E-03 1.74E-06
2B4 Carbide Production co2 0.17 0.13 15 15 2.12E+01 8.03E-07 | -7.16E-05 | 6.68E-05 -1.07E-03 1.42E-03 3.16E-06
5A1 f:;‘;“ Land Remaining Forest | -, -48.68 -48.68 18 50 5315401 7A9E-01 | 147B-02 | -2.52E-02 7.34E-01 6.42E-01 9.51E-01
5B1 Cropland Remaining Cropland | CO2 -7.86 -10.18 5 50 5.02E+01 281E-02 | 1.17E-03 | -5.28E-03 5.836-02 3.73E-02 4.80E-03
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5E1 Settlements Remaining co2 0.00 0.00 18 50 531E+01 0.00E+00 | -3.53E-04 | 0.00E+00 -1.76E-02 0.00E+00 3.11E-04
Settlements

5F Other Land co2 0.00 0.00 18 50 5.31E-+01 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6C Waste Incineration co2 0.37 0.00 15 50 5220401 0.00E+00 | -3.03E-04 | 0.00E+00 1.52B-02 0.00E+00 2.30E-04
TOTAL co2 1774.16 2698.25 3.36E+00

1Ala g‘i‘lcrgy Industries - Gas/Diesel |y, 0.02 0.20 1 3 3.16E+00 422E-08 | 834B-05 | 1.03E-04 2.50E-04 1.45E-04 8.37E-08
1Ala El‘l‘flr%yﬂlndumes - Residual CH4 0.58 1.46 1 3 3.16E+00 220E-06 | 278E-04 | 7.57E-04 8.33E-04 1.07E-03 1.84E-06
1Ala E;‘irgy Industries - bituminous |-y, 0.14 0.00 1 3 3.16E+00 0.00E+00 | -1.12E-04 | 0.00E+00 -3.37E-04 0.00E+00 1.14E-07
1A2 ?{j‘;‘;ﬁfgﬁfg Industries and | oy 0.03 0.06 5 12 1.30E+01 643E-08 | 7.22B-06 | 3.08E-05 8.67E-05 2.18E-04 5.51E-08
1A3a Civil Aviation CH4 0.00 0.00 8 30 3.10E+01 1.02E-12 | -3.52E-08 | 5.15E-08 -1.06E-06 5.836-07 1.46E-12
1A3b Road Transportation CH4 2.00 2.57 5 15 1.58E+01 1.77E6-04 | -3.09E-04 | 1.33E-03 -4.63E-03 9.40E-03 1.10E-04
1A3d Navigation CH4 0.01 0.05 5 30 3.04E+01 250E-07 | 1.62B-05 | 2.60E-05 4.86E-04 1.84E-04 2.70E-07
1A4a Commercial /Institutional CH4 0.17 0.16 5 12 1.30E+01 459B-07 | -5570-05 | 8.24E-05 ~6.68E-04 5.83E-04 7.86E-07
1A4b Residential CH4 0.06 0.25 5 12 1.30E+01 117606 | 8.15E-05 | 1.31E-04 9.78E-04 9.29E-04 1.82E-06
1A4c Agriculture/Forestry/Fisheries | CH4 0.00 0.02 5 12 1.30E+01 4220E-09 | 7.90E-06 | 7.90E-06 9.49E-05 5.596-05 1.21E-08
4A1 Cattle CH4 27.07 22.02 5 15 1.58E+01 1.30E-02 | -1.08E-02 | 1.14E-02 1.62E-01 8.07E-02 3.26E-02
4A3 Sheep CH4 0.78 2.08 5 15 1.58E+01 116E-04 | 441E-04 | 1.08E-03 6.62E-03 7.62E-03 1.02E-04
4A4 Goats CH4 0.36 0.54 5 15 1.58E+01 7.736:06 | -1.70B-05 | 2.78E-04 2.55B-04 1.976-03 3.93E-06
4A6 Horses CH4 0.36 0.32 5 15 1.58E+01 2.79E-06 | -1.25B-04 | 1.67E-04 -1.88E-03 1.186-03 4.93E-06
4A8 Swine CH4 1.94 2.22 5 15 1.58E+01 1.33E-04 | -4.38E-04 | 1.15E-03 -6.58E-03 8.15E-03 1.10E-04
4A9 Poultry CH4 315 2.04 5 15 1.58E+01 112E-04 | -1.53B-03 | 1.06E-03 2.29E-02 7.47E-03 5.80E-04
4A10 Rabbits CH4 0.05 0.02 5 15 1.58E+01 851E-00 | -3.10E-05 | 9.23E-06 -4.65E-04 6.52E-05 2.21E-07
4B1 Cattle CH4 11.91 9.49 5 15 1.58E+01 2.426-03 | -4.856-03 | 4.92E-03 ~7.27E-02 3.48E-02 6.50E-03
4B3 Sheep CH4 0.03 0.07 5 15 1.58E+01 1.42E-07 | 1.54B-05 | 3.77E-05 2.32E-04 2.67E-04 1.25E-07
4B4 Goats CH4 0.01 0.02 5 15 1.58E+01 1.00E-08 | -6.13B-07 | 1.00E-05 -9.20E-06 7.08E-05 5.10E-09
4B6 Horses CH4 0.04 0.04 5 15 1.58E+01 373608 | -145B-05 | 1.93E-05 217E-04 1.376-04 6.59E-08
4B8 Swine CH4 12.94 14.82 5 15 1.58E+01 590E-03 | -2.92B-03 | 7.68E-03 4.38B-02 5.43E-02 4.87E-03
4B9Y Poultry CHA4 3.69 2.38 5 15 1.58E+01 1.53E-04 | -1.79B-03 | 1.24E-03 2.68B-02 8.74F-03 7.94F-04
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4B10 Rabbits CH4 0.05 0.02 5 15 1.58E+01 8.51E-09 | -3.10E-05 | 9.23E-06 -4.65E-04 6.52E-05 2.21E-07
6A1 }\iﬁ‘gc‘i Waste Disposal on CH4 0.00 79.55 10 87 8.78E+01 524E+00 | 4.12B-02 | 4.12B-02 3.60E+00 5.83E-01 1.33E+01
6A2 P:ﬁmg"d Waste Disposalon |y, 13.94 32.46 10 117 1L17E+02 1556400 | 5.39E-03 | 1.68E-02 6.29E-01 2.38E-01 4.52E-01
6B Domestic and Commercial CH4 13.94 1638 5 70 7.02E+01 1.42E-01 | -2.94E-03 | 8.49E-03 2.06E-01 6.00E-02 4.59E-02
Wastewater
6C Waste Incineration CH4 11.73 0.00 15 15 2.12E+01 355E-14 | -9.61E-03 | 1.40E-08 -1.44E-01 2.98E-07 2.08E-02
TOTAL CH4 104.99 189.23 2.64E+00
1Ala gxillergy Industries - Gas/Diesel | ) 0.07 0.58 1 3 3.16E+00 3.67E-07 | 246E-04 | 3.03E-04 7.39E-04 4.295-04 7.29E-07
1Ala El‘l‘flr%yﬂlndusmes - Residual N20 1.73 431 1 3 3.16E+00 2.00E-05 | 820E-04 | 2.23E-03 2.46E-03 3.16E-03 1.60E-05
1Ala CE;LIrg? Industries - bituminous | 1) ) 3.04 0.00 1 3 3.16E+00 0.00E+00 | -2.49E-03 | 0.00E+00 7.47E-03 0.00E+00 5.58E-05
1A2 Manufacturing Industries and | 3,y 0.08 0.17 5 12 1.30E+01 552E-07 | 2.14E-05 | 9.04E-05 2.57E-04 6.39E-04 4.75E-07
Construction
1A3a Civil Aviation N20 0.01 0.01 8 30 3.10E+01 3.57E-09 | -2.08E-06 | 3.04E-06 ~6.24E-05 3.44E-05 5.08E-09
1A3b Road Transpotation N20 5.07 7.70 5 15 1.580+01 159E-03 | -1.67E-04 | 3.99E-03 2.50E-03 2.82E-02 8.02E-04
1A3d Navigation N20 0.02 0.09 5 30 3.04E+01 7.83E-07 | 287E-05 | 4.60E-05 8.60E-04 3.25E-04 8.46E-07
1A4a Commercial/Institutional N20 0.14 0.12 5 12 1.30E+01 247E-07 | -5.63E-05 | 6.05E-05 6.76E-04 4.28E-04 6.39E-07
1A4b Residential N20 0.02 0.08 5 12 1.30E+01 112E-07 | 2.24E-05 | 4.08E-05 2.68E-04 2.88E-04 1.55E-07
1Adc Agriculture/Forestry/Fisheries | N20 0.00 0.01 5 12 1.30E+01 331E-09 | 7.00E-06 | 7.00E-06 8.40E-05 4.95E-05 9.51E-09
3D1 Use of N20 for Anaesthesia N20 2.48 1.31 2 2 2.83E+00 147E-06 | -1.36E-03 | 6.79E-04 2.72E-03 1.92E-03 1.11E-05
4B12 Liquid Systems N20 221 2.29 5 15 1.58E+01 1.41E-04 | -6.22E-04 | 1.19E-03 ~9.34E-03 8.41E-03 1.58E-04
4B13 Solid Storage and Dry Lot N20 248 2.00 5 15 1.58E+01 1.08E-04 | -9.94E-04 | 1.04E-03 1.49E-02 7.35E-03 2.76E-04
4D1 Direct Soil Emissions N20 13.92 11.51 5 15 1.58E+01 3.56E-03 | -545E-03 | 5.97E-03 8.17E-02 4.22B-02 8.46E-03
4D3.1 gj;fgif):‘ss‘om Atmospheric | 56, 5.17 4.26 5 15 | 1.58E+01 488E-04 | -203E-03 | 221E-03 |  -3.04E-02 1.56E-02 1.17E-03
4D32 Inditect emissions Nitrogen N20O 1.65 1.51 5 15 1.58E+01 6.10E-05 | -5.73E-04 | 7.81E-04 -8.60E-03 5.52E-03 1.05E-04
Leaching and run - off
6B Domestic and Commercial N20 0.00 0.00 5 70 7.02E+01 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Wastewater
6C Waste Incineration N20 11.74 11.57 15 15 2.12E+01 6A4TE-03 | -3.62E-03 | 6.00E-03 _5.44FE-02 1.27E-01 1.91E-02
TOTAL N20 49.84 47.53 1.12E-01
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2F1 ?iirﬁflfj‘ii‘; %‘qﬁ;mcm HFCs 0.00 97.91 50 50 7.07E+01 515E+00 | 5.086-02 | 5.08E-02 2.54E+00 3.59B+00 1.93E+01
2F2 Foam Blowing HFCs 0.00 423 40 40 5.66E-+01 616E-03 |  219E-03 | 2.19E-03 8.78E-02 1.24E-01 2.31E-02
2F3 Fire Extinguishers HFCs 0.00 2.51 5 5 7.07E+00 338E-05 | 130B-03 | 1.30E-03 6.51E-03 9.20E-03 1.27E-04
2F4 Metered Dose Inhalers HFCs 0.00 2.90 5 5 7.07E+00 451E-05 | 1.50E-03 | 1.50B-03 7.51E-03 1.06E-02 1.69E-04
2F7 Semiconductor Manufacture HFCs 0.00 0.00 5 5 7.07E+00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E-+00 0.00E+00 0.00E-+00
2F7 Semiconductor Manufacture PFCs 0.00 3.34 5 5 7.07E+00 598E-05 | 1.73E-03 | 1.73E-03 8.G5E-03 1.22B-02 2.24F-04
2F9 Other (Medical Applications) PFCs 0.00 0.00 5 5 7.07E+00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2F8 Electrical Equipment SF6 0.01 481 2 10 1.02E+01 258E-04 | 2480-03 | 249E-03 2.48E-02 7.056-03 6.66E-04
2F9 Other (Medical Applications) SF6 0.00 0.00 5 5 7.07E+00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HFCs,
TOTAL f:fs 0.01 115.70 2.27E+00
SF6
TOTAL EMISSIONS 1929.01 3050.71 43.13
TOTAL UNCERTAINTIES Overall uncertainty in the Inventory (%o) 4.84 Trend uncertainty (%) 6.57
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A8 ANNEX 8: SEF TABLES AND RELEVANT DATA

Malta not being an Annex B country and not operptan Kyoto registry, does not

generate trade or surrender Kyoto units thus ras considered relevant for Malta to
compile SEF tables.
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