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Abbreviations
AD activity data
BOD biochemical oxygen demand
C carbon
CF carbon fraction
CH4 methane
CO, carbon dioxide
COD chemical oxygen demand
CRT common reporting tables
dm dry matter
DOC degradable organic carbon
DOC fraction of DOC which decomposes
EF emission factor
ETF enhanced transparency framework
FOD first order decay
FC fossil carbon
FCF fossil carbon fraction
Gg gigagram
GHG greenhouse gas
IPCC Intergovernmental Panel on Climate Change
MCF methane correction factor
MSW municipal solid waste
N nitrogen
N>O nitrous oxide
OX Oxidation factor
NGHGI national greenhouse gas inventory
SWDS solid waste disposal site
TC total carbon
TSU Technical Support Unit
Wetlands Supplement | 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands
2006 IPCC Guidelines | 2006 IPCC Guidelines for National Greenhouse Gas Inventories
2019 Refinement 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories
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Introduction

Goal

The guidebook for the IPCC Inventory Software (Software) is produced by the Technical Support Unit (TSU) of the
IPCC Task Force on National Greenhous Gas Inventories (TFI) to support inventory compilers in the use of the
Software for the preparation of national greenhouse gas (GHG) inventories. The guidebook describes the complete
procedure, from activity data (AD) organization and input to emission factor (EF) selection and input, to GHG
estimation and reporting.

Software users must be familiar with the 2006 IPCC Guidelines methods and the User Manual of the IPCC Inventory
Software (downloadable from the “Help” menu) before going through this guidebook. This guidebook does not
replace guidance provided in the 2006 IPCC Guidelines.

Scope

The guidebook covers all methodological tiers and approaches provided in the 2006 IPCC Guidelines and the W etlands
Supplement' to estimate anthropogenic GHG emission and removals from each Waste sector inventory category as
well as cross-cutting elements. Elements of the 2079 Refinemen? are introduced in limited cases, where needed to
enable interoperability between the Soffware and United Nations Framework Convention on Climate Change
(UNFCCC) electronic reporting tool for Common Reporting Tables (CRT).

Structure

Each category, as defined in the 2006 IPCC Guidelines’, and each associated GHG is presented as a section in this
guidebook, providing practical information to help the user enter information and estimate GHG emissions and
removals. While the majority of sections cover just one category, multiple categories (e.g., 4.A, 4.A.1, 4. A.2 and
4.A.3) are grouped together when the underlying instructions are the same for entering information in the Soffware.
Table 1 below provides the definitions of various categories, as well as a hyperlink to the relevant section of the
guidebook where further information may be found.

Each section follows a consistent structure. Firstly, general information on the category and gas(es) covered is
provided, along with the relevant equations from the 2006 IPCC Guidelines used to estimate GHG emissions and
removals in the Software. Next the worksheet(s) contained in the Soffware that are to be used to enter relevant AD,
EFs and other parameters are introduced with a “User’s work Flowchart” to help illustrate the user’s series of steps
to enter this information. Data may be entered cither within a single nation-wide aggregate (i.e. “country name”
subdivision or “unspecified”) or within a national disaggregation such as administrative units (e.g., provinces, regions,
states) or production units (e.g., companies, facilities, or any other aggregation according to which the user collects
AD). Finally, the relevant AD data and EF input is elaborated on and how results are presented is highlighted.

Methodological Tiers

The Software provides functionalities - calculation worksheets and data managers - to prepare estimates according to
any of the methodological tiers for which IPCC provides equations. In this guidebook the following definitions are
used to indicate the methodological tier of the relevant equations, and the correspondence with tiers in a national
greenhouse gas inventory (NGHGI):

IPCC Tier 1 refers to the IPCC Tier 1 equations and default EFs/parametets.
IPCC Tier 2 refers to:

v either the IPCC Tier 2 equations, with IPCC default values or user-specific EFs/parameters, different from
IPCC Tier 1 equations in the level of stratification and/or in the variables/parameters,

V" or, when a Tier 2 Equation is not provided, the IPCC Tier 1 equation and user-specific EFs/parameters.

IPCC Tier 3 is the IPCC methodology different in the level of stratification and/or in the variables/ parameters,
from the IPCC Tier 1 and Tier 2 methodologies.

Tips
Aggregation and disaggregation in calculations

! Elements detived from the Wezlands Supplement are cleatly distinguishable because of the lilac colour used to mark those.
2 Elements derived from the 2079 Refinement are clearly distinguishable because of magenta colour used to mark those.
3 In few instances, denoted by magenta colour, from the 2079 Refinenent.
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Stratification* of variables® used to calculate GHG emissions according to IPCC methodologies is a key element to
promote accuracy and precision of estimates. Thus, the Soffware allows an unlimited disaggregation of AD, and
associated EFSs, within a category and allows any combination of different levels of disaggregation/Tiers.
This is implemented in two ways, by dividing the category into segments (subdivisions) and applying a single
methodological tier to all subdivisions, or by dividing the category into subdivisions and applying different
methodological tiers to different subdivisions. Thus, within a category, those segments for which data are available,
e.g., a specific practice for which EFs are known, are singled out while all remaining activities are reported within a
single aggregation, e.g., as unspecified.
However, the Soffware only allows the user to enter one of each combination of variables, i.e., subdivision/biological
treatment system/waste category/type of waste. If further disaggregation of such a combination is required across
the timeseries a time-prefix can be included in the subdivision name. For instance, where the emission rate of a
technology changes across time, the addition of a prefix that indicates the technology before and after a certain date
where the change in the emission rate occurred, allows the user to implement such technological evolution within
the current structure of stratification of the variables.

Example of using a time-indication to stratify time series of data to deal with variability in the EF

[Biclogical Treatment of Solid Waste
forksheet

Sector: Waste

(Category: Biokogical Treatment of Solid Waste
Subcategory: 4.8 - Biological Treatment of Soid Waste

Sheet: Eniasions from Biological Treatment of Solid Waste

Data
Gas  METHANE [CH4)

Equation 41,42

Total Annual amor
Gross Annual Methane NetAnnual Methane
treated by bio Emission Factor Methane recoversd o
Subdivision Biological Treatment System | Waste Category | Type of Waste wsine e e o Generation o Em!ssmns

o F R ey ‘
]_ ssuznnmechno\og/ r\naemh\cd\gesunr\alhmgas acil Mumcma\\/as«e Foodwasle

B 2001-2010technclegy | 200000
i

2011-onward technoc\ogy 4,000,000 1.000] 0.000] 0,000

Worksheet sub-layers

Often worksheets have sub-layers that the user needs to access to enter data. To do so, click on the element HH on
the left-hand side of the worksheet. Once a sub-layer is displayed, the element H changes to H.

Downloading data

Data entered in the calculation worksheets can be downloaded in an excel format from the I.4. Uncertainty and
Time Series data entry functionality; although, the current version of the Soffware does not allow it for category

4.A and its subcategories. GHG estimates can be downloaded from the Repors Menu in the main ribbon of the
Software.

Data entry for user-specific Tier 3 methodologies

Recognizing that the 2006 IPCC Guidelines allow reporting estimates produced with a Tier 3 user-specific’
methodology, Tier 1 equations can be used to enter AD and Implied EFs (calculated by dividing the Tier-3 estimated
GHG emissions with the undetlying AD required by the IPCC Tier 1 equation(s)), to reproduce the estimated Tier
3 emissions.

Interoperability with the UNFCCC ETF GHG Inventory Reporting Tool

The Software has been upgraded to be interoperable with the UNFCCC electronic reporting tool for the CRT under
the Enhanced Transparency Framework of the Paris Agreement.® In practice, that means that users of the Soffware
can estimate GHG emissions and removals for categories and gases that are required to be reported pursuant to the
UNFCCC CRT. Once data are entered into the Software, users wishing to use these data to facilitate reporting to the
UNFCCC must generate a file in the Soffware (in JSON format) that may then subsequently be uploaded and further
processed through the UNFCCC ETEH GHG Inventory Reporting Tool, a separate UNFCCC platform.

A separate guidebook, titled IPCC Inventory Software: UNFCCC Interoperability- CRT Fxport Quick Start Guide,
has been developed to assist users in generating the JSON file for upload to the UNFCCC CRT. Annex I of this
guidance also illustrates the mapping of AD and GHG estimates for categories/gases from the Software to the
corresponding UNFCCC CRT category/ categories.

4The larger the number of strata, the more accurate and precise the estimates are.

5 Stratification is the act of sorting data into distinct groups or layers.

¢ CSCs, Carbon Stock Change Factors

7 User-specific methodologies need to be in accordance with IPCC good practice to satisfy the Transparency, Completeness, Consistency,
Accuracy and Comparability reporting principles.

8 As requested by Parties in decision 5/CMA.3, paragraphs 19 and 20.
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4 Waste Sector

For the Waste sector, the IPCC Inventory Software estimates GHG emissions from solid waste disposal, biological
treatment of solid waste, incineration and open burning of waste and wastewater treatment and discharge,
implementing methods (Tier 1, Tier 2 and Tier 3) provided in Volume 5 of the 2006 IPCC Guidelines and Chapter 6
of the Wetlands Supplement. Additionally, the Soffware implements methods provided in Chapter 6, Volume 5 of the
2019 Refinement for estimation of NoO emissions from industrial wastewater treatment and discharge as there is no
method provided in the 2006 IPCC Guidelines for this category.

COs emissions of biogenic origin are not included in emissions from the Waste sector because any net change in
carbon (C) stock of biogenic origin is covered in the Agriculture, Forestry and Other Land Use (AFOLU) sector.
Only CO> emissions of fossil origin are estimated and included in the Waste sector.? Emissions from waste
incineration without energy recovery are reported in the Waste sector, while emissions from incineration with energy
recovery are reported in the Energy sector.

% The Software also estimates CO2 emissions of biogenic origin from waste incineration and open burning for the purposes of interoperability
with the UNFCCC ETF GHG Inventory Reporting Tool.
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Table 1 all categories included in the Waste sector of the 2006 IPCC Guidelines

IPCC Inventory Software

Category Definition Gas Guidebook
Methane is produced from anaerobic microbial decomposition of organic
matter in solid waste disposal sites. Carbon dioxide (COy) is also
. . produced but CO» from biogenic or organic waste sources is covered by 4.A. Solid Waste Disposal
4.A Solid Waste Disposal the AFOLU sector. Emissions of halogenated gases should be accounted CHy (4.A4A1,4A2 4.A3)
in IPPU. Long-term storage of carbon in SWDS is reported as an
information item.
A managed solid waste disposal site must have controlled placement of
waste (i.e., waste directed to specific deposition areas, a degree of control , . , .
4.A.1 Managed Waste Disposal Sites of scavenging and fires) and will include at least one of the following: | CHy LA Solid , el —
. g . . ; (4.A, 4.A.1, 4.A.2, 4.A.3)
cover material; mechanical compaction; or levelling of the waste. This
category can be subdivided into aerobic and anaerobic.
. . These are all other solid waste disposal sites that do not fall into the above 4.A. Solid Waste Disposal
#.A4.2 Unmanaged W aste Disposal Sites category. This category can be subdivided into deep and shallow. CHy (4.A 4A1,4A2 4.A.3)
. . ; Mixture of above 4.A.1 and 4.A.2. Countries that do not have data on 4.A. Solid Waste Disposal
#.A.3 Uncategorised Waste Disposal Sites division of managed/unmanaged may use this category. CH. (4.A 4A1,4A2 4.A.3)
Solid waste composting and other biological treatment. Emissions from CH
4.B Biological Treatment of Solid Waste biogas facilities (anaerobic digestion) with energy production are reported N (4) 4.B. Biological Treatment of Solid Waste
in the Energy sector (1.A.4). ?
Incineration of waste and open burning of waste, not including waste-to-
energy facilities. Emissions from waste burnt for energy are reported CO,
. . . under the Energy sector, 1.A. Emissions from burning of agricultural . . . ] . §
. N\ e r / :
4.C Incineration and Open Burning of Waste wastes should be reported under AFOLU (3.C.1). Al non-CO; IiH(; 4.C. Incineration and Open Burning of Waste
greenhouse gases as well as CO» from fossil waste should be reported | =
here for incineration and open burning.
CO2
4.C.1 Waste Incineration Combustion of solid wastes in controlled incineration facilities. CH4 | 4.C.1. Waste Incineration
N2O
CO2
4.C.2 Open Burning of Waste Combustion of waste in the open-air or in an open dump. CH4 | 4.C.2. Open Burning of Waste
N0
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Methane is produced from anaerobic decomposition of organic matter by

. bacteria in sewage facilities and from food processing and other industrial| CH : .
4.D Wastewater Treatment and Discharge g Wag pr & . *| 4.D. Wastewater Treatment and Discharge
facilities during wastewater treatment. N>O is also produced by bacteria| N,O
(denitrification and nitrification) in wastewater treatment and discharge.
Treatment and discharge of liquid wastes and sludge from housing and
commercial sources (including human waste) through wastewater sewage .
. . . ( & ) U8 . 8% CHy4 | 4.D.1. Domestic Wastewater Treatment and
4.D.1 Domestic Wastewater Treatment and Discharge |systems collection and treatment systems, open pits / latrines, anaerobic .
. . . .. N;O | Discharge
lagoons, anaerobic reactors and discharge into surface waters. Emissions
from sludge disposed at SWDS are reported under category 4.A.
Treatment and discharge of liquid wastes and sludge from industrial
rocesses such as: food processing, textiles, ot pulp and papet production. .
. . proce: b & » O pulp paperp . CH, | 4.D.2. Industrial Wastewater Treatment and
4.D.2 Industrial Wastewater Treatment and Discharge |This includes anaerobic lagoons, anaerobic reactors, and discharge into :
. . . N;O | Discharge
surface waters. Industrial wastewater released into domestic wastewater
sewage should be included under 4.D.1.
Rel f GHGs f th % it epfttes Fovsn Tt fl| o
elease o s from other waste handling activities than listed in
4.E Other : g CH, | 4.E. Other
categories 4.A to 4.D. NLO
2
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I General

I.1 Waste Type Manager

Before starting the estimation of emissions from the Waste sector, the Waste Type Manager should be populated
with data and information that will be used by the Soffware to estimate GHG emissions from solid waste.

The Waste Type Manager includes the list of waste types relevant for the NGHGI along with parameters, that
the Software uses to calculate associated GHG emissions. It is relevant for source-categories 4.A, 4.B and 4.C,
excluding the incineration of fossil liquid waste (in 4.C). It also does not apply to source-category 4.D.

To access the Waste Type Manager:
1. Either, on the Administrate tab click Waste and then Waste Type Manager.

2. Or, as only Superusers have access to the Administrate tab, other users may access the Waste Type Manager
in the lower right-hand corner of the category-level worksheets.

Parameters  SWDS Types - Utilization  Activity Data Amount Deposited  Long Term stored C in SWDS ~ Harvested Wood Products
Country/Temitory  World
Region World - World v
Subdivision: Unspecified v+
Climate Zone Boreal and temperate dry v
Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulk MSW)
Stosing you 1950 91 . garden in municipal waste 0.10% &
Delay Time (months) 6% % paper in municipal waste 0.80 % [+
Fraction of methane (F) in developed gas 0.500 5 % wood in municipal waste 0.10% 5
Conversion Factor, Cto CH4 1.333333 P for HWP (Bulk Industrial Waste)
% paper in industrial waste 040 % I
Waste Type Parameters for selected Subdivision.. X oo 1 ek Wt 060 % kol
Save Uncertainties Waste Type Manager
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The Waste Type Manager has two levels of stratification of the solid waste:
I.  Waste Category, by default containing the following categories:
V' Industrial Waste
V' Municipal Waste
V' Sludge
V' Other Waste
II.  Waste/Industry Type, by default containing the following types of solid waste:
V' Industrial Waste:
> Bulk Industrial Waste (this is alternative to all other default types for industrial waste)
Food, Beverages & Tobacco
Petrolenm Products, Solvents, Plastics (do not decay to CHy)
Rubber (do not decay to CHy)
Construction & Demolition
Wood & Wood Products
Pulp & Paper
Textile
V' Municipal Waste:
»  Bulk Municipal Waste (this is alternative to all other default types for municipal waste)
Food waste
Garden & Park
Glass (do not decay to CHy)
Metal (do not decay to CHy)
Plastics (do not decay to CHy)
Rubber & Lather
Wood
Disposable Nappies
Paper & Cardboard
> Textile
V' Shidge,:
¥ Industrial sewage slndge

YVV YV V VYV

Y

YV VY VYV V VY VY

> Municipal sewage sludge
v’ Other Waste:
»  Clinical waste
»  Hazardous waste
Users can enter any additional type, as needed.

For each Waste type the following parameters are included: Decomposability class, Degradable Organic Carbon (DOC), DOC
Fraction that decays in anaerobic conditions (DOCY)'%, Dry Matter Content (dm), Total Carbon in Dry Matter (CF) and Fossi/
Carbon in Total Carbon (FCF).

The values entered in the Waste Type Manager for the parameters: Decomposability class, Degradable Organic Carbon
(DOC), DOC Fraction that decays in anaerobic conditions (DOC), are used to calculate CH4 emissions in 4.A.

The values entered in the Waste Type Manager for the parameters: Dry Matter Content (dm), Total Carbon in Dry
Matter (CF), Fossil Carbon in Total Carbon (FCF) are used in 4.C and accordingly the Soffware maps those values from
the Waste Type Manager to the calculation worksheets Waste Incineration and Open Burning of Waste.
Nevertheless, in those calculation worksheets, users may overwrite the value mapped from the Waste Type
Manager for those parameters, or directly enter a value if one is not included in the Waste Type Manager.

10 DOC; does not include the DOC fraction that decays under aerobic conditions. It is the product of DOC and MCF, where MCF is the
Methane Correction Factor. This correction factor is used to remove the aerobically decomposed fraction of DOC from the total DOC
available for decay under anaerobic conditions.
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Waste Type Manager [a] X
Type of weight of waste ~ © Wet Weight () Dry Weight (] Show userdefined waste types only
Degradable
organic carbon
Waste Categary Waste Type / Industry Type Degradable organic carbon o - Dé'o 'n"ti',"'f' T“{Eg‘,i;ii? “ ;u-r?(!\c.:a;,b&r:‘
s
& iFraw:t?n(:fqury DGCU i (Fraction) (Fraction) (Fraction) ’7
weight)

] Bulk Industrial \waste 05 05 09
| Highly decompessble wast= | Food, beverages and tobacca 0.5 038 07 04 038
™ Inert Petroleum products. Solvents, Plastics 0 1 08 1
| Rubber 039 046 [ 084 067 02
| Less C 0.04 004 05 1 024 02
™ 043 051 05 085 051
| Moderately wa | Pulp 04 [ 05 03 046 001
| Textile 024 03 05 03 05 02
I Municipal Waste Bulk waste Bulk Municipal Waste 018 05
| Highly decompesable waste | Food waste 015 038 07 04 038
| Garden and park 02 049 07 04 043 Q
™ Inert Glass 0 1
= Metal 0 1
= Plastic 0 1 075 1
’7 Rubber and leather 033 046 0 084 067 02
| Less ood 043 05 05 085 05
| Woderately w2 | Disposable nappi 024 06 05 04 07 01
| Paper and cardboard 04 [ 05 09 046 001
| Textile 024 03 05 03 05 02
[l Other waste Bulk waste Clinical waste 015 023 05 065 06 04
= Hazardous waste 05
I Siudge Highly =ste | Industrial 0.08 035 05
. Municipal sewage sludge 0.05 05 05
= x

Note: to allow the Soffware to estimate CHy emissions from 4.A subcategories, a value SHALL be contained in the
Waste Type Manager for all those relevant parameters; while to estimate CHy emissions from 4.C, where the
Waste Type Manager does not contain'! a value for any of the relevant parameters, users can enter the value
directly in the calculation worksheets.

Note: the DOC value'? for Bulk Industrial Waste type is the value provided by IPCC for the Bulk Municipal waste.
Users are thus recommended to replace it with a value from their statistics.

1 Waste types with a greyed-out cell in the FCF column in the Waste Type Manager will not have a value automatically completed by the
Software in the relevant calculation worksheets of category 4.C for Dry Matter Content (dm) and Total Carbon in Dry Matter (CF). Users shall
thus enter a 0 (zero) value for these waste types.

12JPCC TFI TSU will likely revise this value in next versions of the Soffware.
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New waste types can be added to the Waste Type Manager. This is done on the bottom-most row, the one
identified by an asterisk, by:

1. Column |[Waste Category|: select Waste Category from the drop-down menu.
2. Column aste] Type|: enter the additional waste type.

3. Column |Class of decomposability|: select the degree of decomposability of the additional waste type from
the drop-down.

In the remaining columns: enter the value associated with the additional waste type for each of the parameters
Click the Save button at the bottom of the window, critical to avoid losing data entered.

Click the Close button at the bottom of the window once entry of additional waste types and/or uset-specific
values for the parameters is complete.

| Waste Type Manager & (=] X

Type of weight of waste  © Wet Weight () Dry Weight () Show userdefined waste types only

Degradable
organ

ype ! Industry Type Degradabie organic carbon

4 x
—

To see the user-defined waste type(s) only, tick in the box Show user-defined waste types only on the top of
the Waste Type Manager TAB.

Waste Type Manager o x

Type of weight of waste ~ © Wel Weight () Dry Weight

Degradatie

i Total Carbon in | Fo:

Degradable organic carbon Dry bt | in T

(Fraction) Fraction) (Fraction)

Municipal Waste

Users can also select to use AD in Wer Weight or in Dry Weight. To do so, users check the relevant checkbox at
the top of the TAB. By default, the Software requires AD in in Wer Weight.

Waste Type Manager a

Type of weight of waste | © Wet Weight () Dry Weight | (] Show userdefined waste types only

industrial Waste Bulk waste Bulk industrial Waste 015 05 08| 05, 03
Highly decompossble waste | Food, beverages and tobacco 015 038 07 02 038
Inert Petroleum products, Solvents. Plastics 0 1 08 1
Rubber 039 046! 0 084 067 02
Tess cecomposstic wasie | Construction and demlition 00¢ 0,04, 05 1 024 02
‘Wood and wood products. 023 051 05 085] 051
Woderately decompozable wa. | Pulp and paper 04 044 05 08 0.46. 0.01
Textile 024 03 05 08, 05 02
Municipel Weste Bulk weste Bulk Municipel Vssie 018 05 03] 038] 06
Highiy decompcaable wasie | Food waste 015 038 07 04 038
Garden and park 02 043 07 04 043 0
Inert Glass 0 1
Wetal 0 1
Piastic 0 1 [EE| 1
Rubber and leather 039 046 0 084 067 02
Less decomposable vaste | Wood 043 05 05 085 05
[Woderately decomposable w= | Disposable nappies 024 [ 05 04 07 01
Paper and cardboard 04 044 05 03| 0.6 001
Textile 02¢] 03 05| 08| 0 02
Other waste: Bulk wasto Clinical waste 015 023 05 065 0 04
Hazardous waste 05 06 0
Sludge Highly decompossble waste | Industial sewage sludge: 003 035 05 05,
Municipal sewage shudge 005 05 05 04
I x

Category. Class and Name of default waste types cennot be changed and defaut waste types cannot be deleted
Selected Type of Weight of Waste is automaticaly appiied in al the relevant workshests across all the Inventory Years

(o ) o ) o=
RECALL.: interoperability with UNFCCC CRTs requires AD in wet weights
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Waste Type Parameters for selected Subdivision...

The Software allows users to have a different list of waste types and different values of associated parameters
Degradable Organic Carbon (DOC), DOC Fraction that decays in anaerobic conditions (DOCY), Methane generation rate (k) in
each Subdivision set in the NGHGI. To set different waste types and parameters for each relevant subdivision, users:

1. Open TAB Waste Type Parameters by clicking Waste Type Parameters for selected Subdivision... button

in worksheet Parameters of category 4.4 Solid Waste Disposal.

Parameters  SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products

Country/Temitory  World

Save Uncertainties

Waste Type Manager

Region Vrlorld - World v
Subdivision: Unspecified v+
Climate Zone Boreal and temperate dry ~
Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulk MSW)
Starting year 1950 % % garden in municipal waste 0.10% &
Delay Time {months) 6% % paper in municipal waste 0.80 % }&4
Fraction of methane (F) in developed gas 0.500 5+ % wood in municipal waste 0.10 % =1
B P for HWP (Bulk Industrial Waste)

% paper in industrial waste 040 % =
@”’e e for selected “) % wood in industral waste 060 % &

The TAB Waste Type Parameters opens, where all waste types that contain degradable organic carbon
entered in the Waste Type Manager, including any additional waste type entered by users, are listed.

Waste Type Parameters a X
Degradable
Waste Category Waste Type / industry Type Dogradable mg':‘rfni:«m" gen':m;’;eme
m o SR organic carbon | qecomposesin|  constant (k)
calculations weight) (Fraction)
Industrial Waste Bulk waste Bulk Industrial Waste [-]
e Highly waste | Food, and tobacco ] 0.15 05 0.05
Less dec waste C ion and it 2 004 05 0.05
Wood and wood products ] 043 05 0.05
Moderately decomposable w. | Pulp and paper [] 04 05 0.05
Textile ] 028 05 005
[Moncipal W Bulk waste Bulk Municipal Waste ] 018 05 005
i Highly decomposable waste | Food waste [-] 0.15 05 0.06
Garden and park [] 02 05 005
Less decomposable waste Wood [ ] 043 05 0.02
v G E—
Other o 03 05
L] v v 0

- Textle o 024 05 004
Other waste Bulk waste Clinical waste [] 0.15 05 0.05
Hazardous waste [] 05 0.05
Sludge Highly decomposable waste | Industrial sewage sludge ] 0.09 05 0.05
Municipal sewage sludge [ ] 0.05 05 0.06
Cancel

II.  In Column |Use in Calculation|, check or uncheck the waste types that apply to the calculation of CHy4

emissions from the relevant subdivision. By default, all waste types are checked!3.

Given both typologies of waste -i.e. bulkl? »s disaggregated!® types- are selected by default, users shall decide
for waste categories Municipal Waste and Industrial Waste whether to prepare estimates based on the bulk
quantity of waste or based on the quantities of the various fractions of waste. Accordingly:

v' If users apply bulk type of waste, then deselect all non-bulk waste types of the relevant waste category.

E.g., if bulk waste is being used for Industrial waste data the following selection applies:

13 Which means the Soffware provides by default that waste type in the relevant calculation worksheets.
14 Bulk waste option.
1> Waste components option.
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Waste Category

Waste Type / Industry Type

Usein

Industrial Waste Bulk waste Bulk Industrial \Waste ]
Highly decomposable waste Food, beverages and tobacco O

Less decomposable waste Construction and demalition O

Wood and weod products ([l

Moderately decomposable w_. | Pulp and paper O

Textile O

IPCC Inventory Software

If users apply disaggregated tvpes of waste, then deselect the bulk waste type of the relevant waste
category. E.g., if disaggregated waste types are being used for Municipal waste data the following

selection applies:

Waste Category

Waste Type / Industry Type

|_ Industrial Waste Bulk waste Bulk Industrial \Waste [ ]
|— Highly decomposable waste Food, beverages and tobacco O
|— Less decomposable wasts Construction and demolition O
|_ \Wood and wood products O
|— Moderately decomposable w.. | Pulp and paper O
w Texdile O
|_ Municipal \Waste Bulk waste Bulk Municipal \Waste 0]
|— Highly decomposable waste | Food waste [ ]
|— Garden and park -]
|_ Less decomposable waste Wood [ ]
|— Moderately decomposable w. | Dispesable nappies [ ]
|— Paper and cardboard -]
[ Textile ]
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The Software structures the worksheets Activity Data, Amount Deposited, Long term stored C in SWDS according
to the checked list of waste types.

For instance, for the Industrial waste category example given above only two waste types are in the worksheet
Activity Data: Bulk Industrial Waste and Inert.

Example: Bulk waste option

Paramatess Ty | Activity Data | Long Term stored € in SWDS  Harvested \nood Froducts
[—
Sector: Waste
Catogory: Methane emisgons from Sold Waste Daposal Stes
Subcalegory. 4.4~ Soid Viaste Dispossl
Activty Duta

 Waste Categary i Waws - TolodWaste CalcutedfonGOP - Waste Type Amounts ' of Toral Viaste gong 1o SWDS

Similarly, for the Municipal waste category example all IPCC default waste types are in the worksheet Aezivity
Data, with in addition a generic type Inert.

Example: Waste components option

Parameters  SWDS Types - Utilization | Activity Data| Amount Deposited Long Term stored G in SWDS ~ Harvested Wood Products
Worksheet
Sector: Waste
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4 A- Solid Waste Disposal
Sheet: Activity Data
Data.
Subdivision | Unspecified * Waste Category Municipal Waste  Total Waste Specified «| Waste Type Amounts % of Totsl Wisste going to S
D - D @
- DI100
1970 0
1971 [ 0
1972 ) ]
1973 ) 0
1974 [ 0
1975 0
1976 0
1977 0
1978 0

Note: regardless of the selection of waste types used in the calculation, the Soffware always includes a generic
column [Inert| in worksheets Activity Data and Amonnt Deposited, where AD of all inert waste types!®!7 are to
be entered combined. However, the IPCC Tier 1 method includes the inert fraction of waste in the bulk
waste AD and EF; thus, when the IPCC Tier 1 method is applied, the value to be entered in column |Inert
should be zero (0) for the entire time series, regardless of the unit of this column, i.e. Gg or %.

Similatly, when applying higher tiers, if the AD entered for Bulk Industrial Waste or Bulk Municipal W aste
includes the inert fraction, then a value of zero should entered in column |Inert| for the entire time seties.

III.  Revise!8 values, to be applied to that subdivision only', for any of the parameters Degradable Organic Carbon
(DOC) and DOC Fraction that decays in anaerobic conditions (DOCH) as required for any of the waste types.

IV.  Enter? values for Methane generation rate (k).

16 The IPCC default waste types of inert class of decomposability in the Municipal waste category are: (1) glass, (2) metal, (3) plastic, (4) rubber and
lather. Although Rubber and lather contains degradable organic carbon, it is qualified as inert given the IPCC default value for DOCfis zero (0).
17 The IPCC default waste types of inert class of decomposability in the Industrial waste category are: (1) Petrolenm products, Solvents, Plastic, (2)
Rubber. Although Rubber contains degradable organic carbon, it is qualified as inert given the IPCC default value for DOCfis zero (0).

18 Enter a different value to replace a value carried in the TAB from the Waste Type Manager, including replacing a 0 value or a non-value
i.e. blank cell.

19This means that the revised values for those parameters do not overwrite those present in the Waste Type Manager, and thus that
different values can be used for different subdivisions of category 4.4 Solid Waste Disposal and consequently of its subcategories 4.4.7, 4.4.2,
4.4.3.

20 In version 2.95 of the Software, the IPCC default values are presented in a drop-down menu, from which the users can select a value or
alternatively directly type a user-specific value.
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1.2 Use of multiple tiers for reporting

The 2006 IPCC Guidelines provide methodological guidance to estimate anthropogenic GHG emissions and
removals according to three methodological tier levels: Tier 1, Tier 2, Tier 3. Where Tier 1 is the common default
methodological approach that the IPCC Guidelines provide to all inventory compilers, higher tiers are based on
user-specific and multivariable-dependent rates of GHG emissions and CO; removals, and likely requires data with
a higher spatial and temporal resolution.

For some sectors, Tier 2 may apply a different methodological approach, but in the Waste sector it follows the Tier
1 methodology approach with user-specific values for parameters and EFs. The AD may also be further
disaggregated to apply condition-specific values of parameters and EFs.

Tier 3 is generally?! a user-specific methodology that maintains consistency with IPCC good practice, although it is
designed to better cope with the user-specific statistical population for which GHG emissions/removals are
estimated or it is based on the direct monitoring of the source of GHG emissions. When applying a user-specific
Tier 3 methodology, it is important that the users incorporate the relevant AD and GHG emissions in the Soffware,
to ensure that the Soffware reflects a complete NGHGI, covering all sources and sinks in the country. Depending on
the nature of the Tier 3 method there may be alternative ways to incorporate the Tier 3 estimates. What is important
is that the emissions are included in a transparent manner and described in any accompanying inventory report.

Given that the Soffware can calculate GHG emissions and removals for each source/sink category using any of the
methodological tiers provided in the 2006 IPCC Guidelines and its Wetlands Supplement, the user may apply a single
methodological tier to the entire category or may use instead a combination of different tiers according to the
significance of subcategories and data availability.

While, as described above, users may use a combination of tiers within a single source category, they may also wish
to apply multiple tiers to the same activity as a means of quality control through comparative analysis (e.g., Tier 1 o5
Tier 2 or Tier 2 »s Tier 3). Although this is a legitimate use of the Soffware, for those comparative analysis it is
recommended that this is done in a separate database not used for reporting the GHG inventory, to avoid double
counting GHG emissions from a source.

Where a user-specific Tier 3 method, which cannot be calculated by the Soffware, is used to prepare estimates of
GHG emissions that need to be included in the NGHGI for completeness, the user can use the relevant calculation
worksheet(s) to report it as it follows:

1. Enter in the Soffware the AD required by the IPCC default methodology.

2. Back-calculate CO; and/or CH4 and/or N>O IEFs, as the total emissions of the relevant GHG calculated
through the user-specific Tier 3 method divided by the AD required at bullet 1 above and enter those in the
Software.

3. The Soffware then reproduces the user-specific Tier 3 GHG estimates.

A dedicated subdivision could be entered, e.g., specifically titled as “Tier 3” with any other identifying information,
as appropriate.

21 In some cases, the IPCC also provides a Tier 3 methodology, as for instance for N2O emissions from incineration of waste.
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1.3 Reporting of Subdivisions

GHG emissions and removals can be calculated at multiple levels of aggregation (e.g., facility, regional, national) to

meet various domestic and international needs. Thus, Swbdivisions can be defined for all source categories in the

Waste sector.

Where the user is interested in calculating GHG estimates at a single level of aggregation, e.g., national, in column
Subdivision| either “Unspecified” is to be selected from the dropdown menu or a single univocal name/code is

to be entered e.g., a country name.

Where the user is interested in calculating GHG estimates for multiple subdivisions; users have full flexibility to

name those subdivisions based on user-specific circumstances. Nevertheless, care shall be taken to ensure that

subdivisions do not overlap, resulting in double counting of some emissions/removals.

In the Waste sector there are two ways to enter user information on subdivisions, depending on the category

> For category 4.4 Solid Waste Disposal and all its subcategories (4.A.1, 4.A.2, 4.A.3), to enter a new subdivision or
to rename the default unique subdivision Unspecified:

1. Select 4.A Solid Waste Disposal from the category tree.
2. Select TAB Parameters.

3. In the third row down click on the “+” sign next to Subdivision, to open a new TAB.

2006 IPCC Categories i | Parameters | SWDSTypes - Utilization  Activity Data Amount Deposited  Long Term stored C in SWDS ~ Harvested \Wood Products
3.C.3 - Urea application |
3.C.4- Direct N20 Emissions from managed s Country/Temitory ~ Word
3.C.5- Indirect N20 Emissions from managed Region \sorld - World $

3.C.6 - Indirect N20 Emissions from manure

3.C.7- Rice cultivation Subdivision: Unspecfied [E
3.C.8- CHé fron :

Climate Zone Boreal and temperate dry
Main parameters and Waste Types for selected Subdivision Parameters for HWP (Buk MSW)
el o ] Saing yoec 1950 {5 % garden in municipal waste 010% 1%
3.C.14 - Other (please specify) Delay Time months) 6 % % paper in municipal waste 0.80 % 44
= 3.D - Other
3.0.1 - Harvested \Wood Products Fraction of methane (F) in developed gas 0.500 %4 % wood in municipal waste 0.10 % %
3.D.2 - Other (please specify)
B34 - ea Conwenmop Fackoe; & fa ChA 4A - Subdivision =] x

T i
4 A2 - Unmanaged Waste Disposal Sites
4A3- Uncategorised Waste Disposal Sites | [ Unspecified
4 B - Biological Treatment of Solid \Waste I]
= 4.C - Incineration and Open Burning of \Waste Save Uncertainties
4.C.1 - Waste Incineration
4.C.2 - Open Burning of Waste
= 4 D - Wastewater Treatment and Discharge
4.D.1 - Domestic Wastewater Treatment and
4.D.2 - Industrial Wastewater Treatment and
4 E - Other (please specify)
= 5- Other
5A - Indirect N20 emissions from the atmospher Default ‘Unspecfied subdivision cannot be delsted but can be renamed

5.B - Indirect CO2 emissions from the atmospheri Save Undo Close
5.C - Other

a. To rename the default unique subdivision Unspecified, click on it and enter the user’s name.

b. To enter a new subdivision, click the bottom-most row (the one with an asterisk) and enter the
subdivision’s name.

4. Once data has been entered, click the Save button at the bottom and then Close.
Note: for each subdivision, users have to select in the Waste Type Parameters TAB the waste types, among those listed in the Waste Type Manager, Users
can also modify DOC, DOCf and k values entered in the W aste 1ype Manager and those modified values apply to that?? subdivision only.

> For all other categories, enter the univocal name/code for each subdivision in column |Subdivision |.
Calculation worksheets include filters to enable the user to view data entry, by subdivision.

Example: Subdivisions and applying filter

00 PO Catogurea, T & || Biciogeal Trestment of 2l Wste
D1 - Harveshed Wod Prodcts || Warkchest
D2 - Otter (plesse secity) Sector: Waste 1990

Equato

452 - Opan Bumng of Waste
5 4D - Wastewster Trestment and Dischargs.
4D - Domestic Wsstemater Treatmers and Dischares
D2 - Inieirist Wastomster Trastment and Dischares
AE = Other {please speciby}
Cihr

54 - budrct N3O emissicn ram, the atmaspheric depasition of
5B - bdrect GO emissicns rom the atmaspierc oxidstion of
50 - Otrer

o Waite Tros Mansase Unearlabtig Tirs Secias data sehy.

008 P00 Gueiras T T [16- Tra et

R

22'This means that new values entered for DOC and/or DOCfin the Waste Type Parameters do not modify values of those parameters entered
in the Waste Type Manager.
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Example: Viewing filtered results
Biological Treatment of Solid Waste
Worksheet
Sector: Waste 1 990
Category: Biological Treatment of Solid Waste
Subcategory: 4.8 - Biological Treatment of Solid Waste
Sheet: Emissions from Biological Treatment of Solid Waste
Data
Gas METHANE (CH4) v
Region 1 & bic digestion at bi... | Municipal W... | Garden and 200 0.8 0.16 0 0 0.6| =
Composting Food waste 100! 04 0 0 04| = o o lx
E3
Total —
1 0] | I [ of 056]
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1.4. Uncertainty and Time Series data entry

To enter data on Uncertainties or Time Series data, calculation worksheets have dedicated tabs that can be accessed
through buttons placed at the lower right-hand side of the calculation worksheets. Users are prompted to learn
about how to use these functionalities in the User Manual of the Software (accessible at He/p tab).

T omeaion Doe ety Vo Adiits_Woshons Yoo Eporimpen_opors_vinan] v |
o0 G T Seeeat e oo o
=00

81 ~ Harvashad Wosd Prodcts
802 - Othar (please spacity)

1990

- waate
5 4A - Sl Wasse Dispasal
Mansged

o o pak |
Fadwe | W 3] [
I

< s

Uncertainty:

Default uncertainties for AD and EFs will be incorporated in the Soffware but users can enter user-specific data on
uncertainties overwriting the values currently entered in the Soffware (0.00%).

Clicking the button Uncertainties, a pop-up window opens where users can enter lower and upper ranges of
uncertainties for both AD and EF.

"~ Biological Treatment of Solid \W/aste
Worksheet
Sector: Weste 2022
Category: Biological Treatment of Sobd Waste
Subcategory: 4.8 - Bologcal Treatment of Sobd Waste
Sheet: Emgions from Bological Treatment of Sold Waste
Data
Gas METHANE (CH4) v
Unspecified Composting Municipal W | Food waste 1000 4 4 0 0 LES
Anzercbic digestion at bi Garden and 2000 08 18 [ 0 16| 7 W |9 [ %
1 7
Total
I 3000 I q 1 58]
Category 48 - Bological Treatment of Sold Waste
Sheet Emissions from Bological Treatment of Sold Waste
Activitly Data Uncedanties
Lower 000 % % Upper +0.00% 54
Emisson Factors Uncedanties
Gas METHANE (CH4) v
Lower 000% '3 Ugper +0.00% 34
o
Waste Type Manager Uncerairties Time Series data entry.

Further information on the undetlying sources of uncertainty and the default uncertainty values that can be used

when user-specific information is not available can be found in the 2006 IPCC Guidelines in sections titled Uncertainty
Assessment for each source category.

Please note that the Uncertainty Analysis has not yet been enhanced in this version of the Soffware, so this section
will be revised in the next future.

To use the time Series data entry functionality:

1. Select Time Series data entry in any worksheet, as shown in the screenshot below, and a pop-up window
opens.

Select from the drop-down list, the parameter for which a user wants to upload a time series of data.
3. Press the button Export to Excel, name the file and save it to your computer.

4. Open the exported Excel file and for the entire time series, or for any fraction of it, enter data or make changes
to data already present.

5. Once data are compiled, the file is imported back into the Soffware by clicking the button Import from Excel.
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Biological Treatment of Solid Waste

Worksheet

Sector: Waste 1990
Category: Biological Treatment of Solid Waste

Subcategory: 4B - Bological Treatment of Solid Waste

Sheet: Emissions from Biological Treatment of Solid Waste

Data

Gas METHANE (CH4) v

Region 1 Anaerobic digestion at bi. | Municipal W_. | Garden and. 200 08 0.16]
Composting Food waste 100 4 04 0

o
=
2I3
&
L
&
»x

Total

18
=)
)
8]

Time Series Data Entry

| 4.B- Biological Treatment of Solid Waste |

Sector Waste
Category Biological Treatment of Solid Waste
Category code 4 B - Bological Treatment of

Type of Waste

This worksheet allows QirleC/Cirl+V fo copy/paste data. Only edtable celis can be overwrten when pasting
Export to Excel Import from Excel

Waste Type Manager L Time Series data entry.

In addition, users can also edit or make changes for the selected parameters directly in orange or white cells (editable

cells for the current inventory year and other years, respectively). The changes made will be transferred to relevant
calculation worksheets of the Soffware.
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4.A. Solid Waste Disposal (4.A, 4.A.1, 4.A.2, 4.A.3)

Information

The Soffware implements the First Order Decay (FOD) method to estimate CHy emissions from decay of organic
matter in SWDSs. It also estimates the organic C stored for long term in the SWDS for each waste type and for
each harvested wood product (HWP).

Solid Waste Disposal source categories are shown in Table 1. Methodological guidance on estimation of GHG
emissions from solid waste disposal are provided in Chapter 3, Volume 5 of the 2006 IPCC Guidelines. Furthermore,
Chapter 3, Volume 5 of the 2079 Refinement provides an updated guidance including new types of solid waste disposal
site (SWDS) and corresponding default values.

GHGs
The Software estimates the following GHGs for SWDS categories.
CO:; CH, N:0 HFCs PFCs SFs NF;

X

Treatment and disposal of municipal, industrial and other solid waste produces significant amounts of CHa. In
addition to CHa, biogenic carbon dioxide (CO2) and smaller amounts of N>O are also produced but they are not
included in the Waste sector of the Software. CO2 emissions are not estimated in Waste sector as the carbon (C) is
of biogenic origin and net emissions of biogenic CO; are estimated and included in the AFOLU sector. The 2006
IPCC Guidelines do not provide a methodology for N>O emissions from SWDS, given these are not significant.

IPCC Equations
v Tier 1: IPCC Tier 1 equations 3.1; 3.2, 3.4, 3.5 and 3.6.
v' Tier 2: IPCC FOD method, although with AD on current and historical waste disposal at SWDS.

V' Tier 3: either (1) the IPCC FOD method with user-specific AD and nationally developed key parameters, or
(2) measurement derived country-specific parameters.

As explained in section 1.2 Use of multiple tiers for reporting, GHG estimates prepared with user-specific Tier 3
methods can be reported in the Soffware worksheets that implement the IPCC Tier 1 equation.

Software Worksheets

The Software calculates CH4 emissions using worksheets:

I.  Waste Type Manager: contains parameter data for each waste type, and the selection for AD between wet?
or dry weight.

II.  Category 4.A. Solid Waste Disposal: contains six worksheets for entering AD on annual production of
Solid Waste, its composition and its final disposal to the various SWDS types in categories:

-4.A.1 Managed Waste Disposal Sites, (managed anaerobic SWDS; managed pootly, semi-aerobic SWDS;
managed well, semi-aerobic SWDS; managed pootly, active aeration SWDS; managed well, active
acration SWDS),

- 4.A.2 Unmanaged Waste Disposal Sites,
- 4.A.3 Uncategorised Waste Disposal Sites.

» Parameters: for each subdivision, contains Region and Climate Zone, Waste types and Parameters to calculate
the decay of landfilled waste to CHa.

» SWDS Types - Utilization: for each subdivision, contains percentage share of each Waste category solid
waste disposed to each SWDS type.

» Activity Data: for each subdivision, contains annual amount of waste generated?* for each Waste category,
and the fraction? and composition of waste going to SWDS.

23 The UNFCCC NGHGI requires wet weights.

24 The Software allows the user to either enter the amount of solid waste generated directly or to calculate it from the population (i.e., Municipal
Waste) or the GDP (i.e., Industrial Waste) according to IPCC default methodology.

25 The Software allows the user to either enter the amount of each waste type of the relevant waste category or to enter its percentage share of
the total amount of the waste category.
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» Amount deposited: for each subdivision, contains total mass (Gg) of each waste type deposited in SWDS
as calculated by the Software from information entered in worksheets SWDS Types - Utilization and
Activity Data.

» Long-Term stored C in SWDS: for each subdivision, contains mass per year (Gg/year) of organic C
stored for long-term?6 in SWDS for each?’ type of waste deposited, as calculated by the Soffware from data
in worksheet Activity Data and parameters provided in TAB Waste Type Parameters for selected
Subdivision.....

» Harvested Wood Products: for each subdivision, contains mass per year (Gg/year) of organic C stored
for long-term?® in SWDS for each type of wood-based? waste, as well as: accumulated long-term stored
C, CH4 generated and CH,4 emitted; as calculated by the Software.

III.  Each of the three subcategories of Category 4.A. Solid Waste Disposal [4.A.1 Managed Waste Disposal
Sites, 4.A.2 Unmanaged Waste Disposal Sites, and 4.A.3 Uncategorised Waste Disposal Sites.] contains three
worksheets where CH4 emissions from each of the SWDS types are estimated:

» SWDS Types — MCF and OX allows users to entet Methane Correction Factor (MCF)" and Oxidation factor
(OX) values for each type of SWDS in each subdivision.

» Methane Generated: for each subdivision, calculates CHy generated for each type of SWDS/Waste
category/Waste type.

» Methane Emissions contains data: for each subdivision, contains data on CHy4 recovered, flared or

used for energy production, and calculates CH4 emissions based on CH4 generated, the amount of CHy
recovered, and the amount of CH4 oxidized.

26 JPCC Equation 3A1.19.

27 Each of those that contain organic matter.

28 JPCC Equation 3A1.19.

2 Le., garden, paper and wood waste.

30 To correct DDOCm (i.e., the amount of organic carbon that is under anaerobic conditions in SWDS) by the fraction of total amount of
Degradable Organic Carbon disposed (WT*DOC) that instead decomposes under aerobic conditions. The value of MCF ranges from 0 to 1;
where an MCF = 0 means that all carbon decomposes aerobically and an MCF = 1 that all carbon is under anaerobic conditions.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision tree Figure 3.1, Chapter 3, Volume 5 of the 2006 IPCC
Guidelines, GHG estimates are calculated using a single methodological tier or by applying a combination of tiers
according to the availability of AD and of uset-specific and/or technology-specific EFs and parametets.

Solid Waste Disposal — flowchart

STEP A
Waste Type Manager
User’s Waste Types list, ated DOC, DOCf, dm, CF, FCF

Region/Climate/Starting year/Delay time/CHs in emissions/HWP fractions Type parameters

<

STEP C
SWDS Types — Utilization [4.A

SW apportioning to SWDSs

<

STEP D
Activity Data [4.A]

Annual Total SW production, and apportioning to SW types
-

<

Intermediate results [4.A]

Amount deposited/Long-tetm stored C in SWDS/HWP
SW deposited in each SWDS, long-term storage of C

<

STEP E
SWDS Types — MCF & OX [4.A.1/4.A.2/4.A.3]

Annual Total SW production, and appottioning to SW types

Intermediate results [4.A.1/4.A.2/4.A.3]
Methane Generated

CHy4 quantity generated within the total gas effluent from each SWDS type

<

STEP F
Methane Emission; A.1/4.A2/4.A

Methane recovered (Flared and used for energy production))

O

STEP G [4.A.1/4.A.2/4.A.3]
Methane Emissions
CH, oxidised & CH4 emitted from each SWDS type

Step A, Waste Type Manager, users (1) enter values for parameters for which an IPCC default value is not
precompiled, or (2) replace the value precompiled with their own user-specific values; and (3) enter user-specific
waste types, if any, and associated values for parameters.

Then, for each subdivision, if any:

Step B, worksheet Parameters [4.A], users define Region and Climate zone, then enter FOD parameters and waste
type and associated parameters.

Then, for each Waste category:

Step C, worksheet SWDS Types-Utilization [4.A], users enter fractions (percentage) to allocate the total waste of
the relevant waste category to each SWDS type.

Step D, worksheet Activity Data [4.A], users enter/calculate amount of waste disposed to SWDS and its
composition in relevant waste types.
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The Software calculates intermediate variables by Waste fype in worksheets Amount deposited -SW deposited in
each SWDS-, Long-term stored C in SWDS -long-term storage of organic C in each waste type and HWP-
associated CHg4 emissions-, Harvested Wood Products -long-term storage of organic C in each HWP-.

Then, for each SWDS type, in each subdivision of each category 4.A.1/4.A.2/4.A.3:

Step E, worksheet SWDS Types - MCF and OX, users entet Methane Correction Factor (MCF) value, which the
Software uses to calculate the amount of waste that is under anaerobic conditions? in each SWDS, and Oxidation
Sactor (0X) value, which the Soffware uses to calculate the quantity of CHy generated that is oxidised in the SWDS
and thus not emitted.

The Software calculates, as an intermediate variable, CH4 generated by each Waste #ype in worksheet Methane
generated.

Step F, worksheet Methane Emissions, users enter amount of CHy4 recovered, either flared or recovered for energy
use. Then, the Software calculates CH4 emissions.

31 A fraction of which decomposes (i.e., DOCJ) while the remaining fraction cumulates for long term.
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Set FOD model

IPCC methodology applies a first order decay model to estimate the decay of the decomposable? fraction of organic
carbon contained in waste disposed to SWDS. Accordingly, it estimates the CH4 emissions as a fraction of the C
decayed®, the one anaerobically decayed, while the remaining decayed carbon is oxidised to COz and thus not
included in the Inventory total GHG emission.

Before entering AD and EF, users:
> (1) set and (2) characterize relevant waste types,
> (3) set subdivisions, and (4) for each subdivision:
v’ assign the relevant waste types, and revise, where needed, associated values of parameters DOC, DOCY, dm,
CF and FCF,
v characterize FOD parameters.

Note when the estimates are being completed in the Soffware for the first time, users enter data for the entire
timeseries; thereafter only data of the new inventory year to be estimated needs to be entered.

32 The other fraction does not decompose, and it is thus long-term stored in the SWDSs, as e.g., lignin.
33 Through the Methane Correction Factor (MCF).
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Thus, users:
A. For the entire inventory, enter in the Waste Type Manager:

v user-specific values for parameters DOC and DOCY, of IPCC default waste types, if any,
Note: where users apply IPCC defanlt values only, this step does not apply.

v user-specific waste types, and associated values of parameters3* DOC and DOCY, if any.
Note: where users apply IPCC defanlt values only, this step does not apply.

B. For the entire inventory, manage in worksheet Parameters [4.A] subdivisions (see 1.3 Reporting of
Subdivisions) by:
V' renaming® the default subdivision Unspecified, if so decided,

v entering additional subdivisions, if any.
Note: where users do not disaggregate the inventory in subdivisions, this step does not apply.
C. For each subdivision, in worksheet Parameters [4.A], as selected from the dropdown menu in the field
Country/Temitory  ftaly

Region Europe - Southern e

Subdivision: |Southem ltaty V| +
) MNarthem faly

Climate Zone Central Ita w

Subdivision (e.g., ), users:

v’ select Region’s,

v’ select Climate soné¥’,

v’ select Starting year’s, from which to enter the time series of AD,

v’ select Delay time (months), keep the IPCC default® or select an alternative value,

v’ select Fraction of Methane in developed gas (F)*, keep the IPCC default or select an alternative value.

Then, in worksheet Parameter of category 4.A, in TAB Waste type Parameters, which is accessed by clicking
Waste Type Parameters for selected Subdivision... button of selected subdivision (see Waste Type
Parameters for selected Subdivision...) users:

v" Uncheck*! the waste types that do not apply to the NGHGI for that subdivision. Note this shall be done
for the single one default Subdivision even if no additional Subdivisions are entered by users.

v" Where any of the parameters DOC, DOC}, £ have a value in the selected Swbdivision that is different than
the value listed in TAB Waste types Parameters for selected subdivision, then enter it by overwriting the value

present (see Waste Type Parameters for selected Subdivision...) or just enter it where the cell is blank.

V' Parameters for HW'P (Municipal waste) and HWP (Industrial waste) , are relevant only if estimates are prepared
with Bulk Industrial Waste ot Bulk Municipal Waste. In both cases, users select the value for the fraction
(percentage) of bulk waste that is garden®?, paper, wood.

This information is critical to allow the Soffware to compile data in worksheet Harvested Wood Products
worksheet of category 4.A. Values for garden, paper, wood fractions of Bulk Municipal Waste are contained in
Table 2A.2 (NEW) although they are not present in the Soffware; thus if users wish to use these values,
they will have to enter them in the Software.

34 Although the following parameters dnz, CFand FCF, do not apply to the 4.A category, and thus are discussed in this Guidebook for category
4.C only, users may wish to populate values for those too.

3 If only one subdivision is used, users may leave the Unspecified name or rename it (e.g., “Total National”). The name of one of the Regions
or other sub-aggregation variables can be applied to subdivisions.

36 This field is used by the Soffware to select the IPCC defaults for MSW generation and treatment. Thus, if users enter waste generation data
instead of applying IPCC equations to calculate those, Region’s selection is not applicable.

37 This field is used by the Soffware to select the IPCC defaults for methane generation rate (k) and half-life (t1/2). If users enter user-specific
values for those parameters, Climate zone’s selection is not applicable.

38 It is good practice to use disposal data for at least 50 years as this time frame provides an acceptably accurate result for most typical disposal
practices and conditions.

39 While the IPCC default value is 6 months, users may revise it; however, it is good practice to choose a delay time of between zero and six
months.

40 This is the fraction of CHy in the gas emitted in anaerobic conditions from an SWDS.

41 Recall that all waste types listed in the Waste Type Manager are checked by default in each Subdivision.

42 This applies to Municipal Solid Waste only.
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Activity Data input

The 2006 IPCC Guidelines, Chapter 2 contains information about the compilation of AD on waste generation
composition and management, and Section 3.2.2 provides guidance on AD to estimate CH, emissions from SWDS.

The AD to be entered for EACH SUBDIVISION® for subcategories 4.A.1, 4.A.2, 4.A.3 consists of:
I.  waste generation of each waste category, and its composition as bulk waste or by waste types,
II.  fraction of each waste category disposed to each SWDS type.
NOTE: AD for subcategories 4.A.1, 4.A.2, 4.A.3 are entered or calculated altogether in worksheets of category 4.A.
RECALL: AD are all annual, i.c. represent a calendar year or a fiscal year activity.

NOTE: all worksheets where users can enter values have a unique feature: the icon @ on the right-hand side of
each cell of the first row. By clicking on it, the Soffware copies the value entered in the cell in the first row to the
entire time series of cells in the column.

For instance, a value for fraction (percentage) of Food waste to Municipal waste is entered in column |Food waste| of
worksheet Activity Data, for the year 1950:

Farameters  SWOS Types - Ushzation  A<ctvity Dat  Amouni Deposited  Long Term siored Cin SWDS  Harvested viood Products
Voot

Sector s 189
Catogary Methane emissons from Sckd Wasie Cisposal Stes.

Subcategery: 44 Sk Vit gl

Sheat: scty D

Data
Subdivision  Southen ey Wasto Calegory  Muicpsl Weste  ~ Tolal Wasle  Csusedfion Popision < Waste Type Amounts. % of Total Weste gorg o SWDS

If the user wishes to keep such a fraction constant across its entire time series, and therefore wants to copy the value

to the entire time series, click the icon* BJ on the right-hand side of the cell. The Soffware will open the following
dialog-box to prompt users on the request to copy the value to the entire time series.

IPCC Inventory Software

0 Are you sure want to update all years?

Yes Nao

Clicking Yes copies the value to the whole timeseries, as shown in the figure below:

Farometers  S/05 Typen -Ulizaben  Achivsy Data Jmourt Depoailed Long Term stored C in S1IDS _ Harvesied Wood Preducis.
vicrksheen

g %3 ¢
1953 %3 1
1960 363 - —C
1961 %3 LI
L= £ - —
1963 ECS] S
964 %9 . %
1965 |3 ELES
3 & %
1967 I3 ELES
968 & %)
1563 [ £ LIS
1870 [3 %9 "
e 3 %8| 7
ez & s v ||
L I3 w8 | |
1974 o =3
1575 363 (- —E
1976 %3] T EIE )
1577 363 ] - —
1978 %3 @ ma|
1 £ - —
1900 o £ S
a1 & %9/
1982 |3 ELES
85 & %0
1884 [ E LIS
3 [ %)
3 [ E LIS
o 19w7 [3 %9
o vems 3 % 7

43 Fither to each subdivision, where multiple subdivisions have been entered, or to the unique subdivision, when no additional subdivisions
have been entered.
4 Note that the icon appears only when the mouse is pointer is placed over the cell.
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I. Waste generation for bulk waste or waste components

First step is setting the variables listed in the upper ribbon of worksheet Activity Data, category 4.A, for each of
the 4 waste categories: Industrial waste, Municipal waste, Siudge, Other waste:

1. Select from the dropdown menu the Subdivision for which enter data.

Farsmeters  SWDS Types - Uslization Activily UBla  Aemount Deposited  Long Term ssored C in SWDS _ Harvesied \wood Froducts
vicsshees

1991

| Totsl Waste Caloised from GOP | Wasie Tre Amourts ' of Tota Waste gorg 1o SNDS.

2. Select from the dropdown menu the Waste category for which enter data

Pacametecs  SNOS Types - Usizabon  Activiy Dol Aount Deposited  Long Term siored Cim SWDS  Harvesid Wood Products
Werksheet
Sector. Wade

Catogory:  Methane amissons bom Soid Wate Diepossl Stes
Subcategory: 44 Sed Wase Deposs
Sheat

1991
sy D
Data

Subdivision  Souhen Lay

3. For Industrial waste and Municipal waste categories, Total waste can either be calculated through IPCC equations or
entered in the relevant column, while for Siudge, Other waste, categories AD are to be entered in column |Total
to SWDS].

Parameters  SWDS Types - Utilization E Activity DG‘E;I Amount Deposited  Long Term stored G in SWDS ~ Harvested Wood Products

Worksheet

Sector: Waste 1990
Category: Methane emissions from Solid Waste Disposal Sites

Subcategory:  4.A- Solid Waste Disposal

Sheet: Activity Data

Data

Subdivision  Unspecified v jaste Category  Municipal Waste

| | Total Waste Specified | Waste Type Amounts |# of Total Waste going to SWDS

Composition of waste going to solid waste disposal sites.
Total to
Disposable | Garden and Paper and
SWDS 7
‘AGE;I Foodwaste | OpPose , Otherwaste | Larer e Textile Wood ‘ Inert ‘ Total
E=c* -
(Dr100) —

% of E ‘ % of E ‘ % of E ‘ % of E ‘ % of E ‘ % of E ‘ %

V' 1If users, select from the dropdown menu the approach Specified, then users enter AD in column |Total to
SWDS |, and the worksheet Activity Data has the following columns to enter data:

Parsmeters  SWDS Types - Ushization ACUvIY D32 Amount Deposited  Long Term stored C in SWDS _ Harvested vood Products.
Wiosheet
Sector: Wante

Methane esissons rom Sobd Wasle Degossl Stes
Subcategary: 44 Sebd Viaste Diapsas

1991
detety Data
Cota

| Waste Categary il Wasie

 Total Waste  Spechied

jaste Type Amourts % o Total Waste going 1o SWDS.

Sector: Wante

1991

Total waste (Gg), where the total solid waste generated in the year, for the relevant category, is entered.

% to SWDS, where the percentage of the total solid waste of the relevant category generated in the year
that is disposed in landfills is entered.

Total to SWDS (Gyg), calculated by the Soffware by multiplying Total waste by % to SWDS.
Columns for the Composition of waste going to SWDS:

e A column for each waste type checked for the relevant waste category in TAB Waste Type
Parameters.

4 Total amount (Gg) of waste generated of the relevant waste category.
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Example: Waste components selected in Waste Type Parameters and Total waste is Calculated from population

Parameters  SWOS Types - Utilzation | Activity Data | Amount Deposited  Long Term stored G in SWDS  Harvested Wood Products
Worksheet

Sector: Waste 1990
Category Methane emissions from Sobd Waste Disposal Stes

Subcategory: 4 A - Sokd Waste Disposal

Sheet Activty Data

v Waste Category Muncpal Waste | Total Waste Cakulated from Populat

TAB Waste Type Parameters.

Excample: Bulk waste checked in Waste Type Parameters and Total waste is Specified

Parameters  SWDS Types - Utilization I Activity Dalal Amount Deposited  Long Term stored G in SWDS ~ Harvested Wood Products
Worksheet

Sector- Waste 1990
Category: Methane emissions from Solid Waste Disposal Sites

Subcategory: 4 A- Soid Waste Disposal

Sheet: Activiy Data

Data.
Subdivision Unspecified

| Waste Category Municipsl Waste | [Total Waste  Specified

| Waste Type Amounts % of Total Waste goine to SWDS

Composition of waste going to solid waste disposal sites.
. Total Waste % to SWDS Total to SWDS ;
Year Gg) = Ga) { Bulk Municipal Waste Inert Total

| . D E=C *(DI10D) I % of £ |
1970

%ofE | %

> Total (either Gg or %) (see point 4 hereafter).

Similarly, for the composition of waste deposited in SWDS, worksheet Amount deposited contains

either 2 columns -i.e. Bulk waste and Inert- or a column for each waste type checked for the relevant waste
category in TAB Waste Type Parameters.

The same logic also applies for the composition of waste deposited in SWDS in worksheet Long term
stored C in SWDS, which contains either a single column for Bu/k waste or a column for each waste type
checked, for the relevant waste category in TAB Waste Type Parameters, that has a non-zero value for

DOCK.

v If users select from the dropdown menu the approach Caleulated from population for Total waste in Municipal
waste category, then AD are calculated in column |Total to SWDS| by the Soffware; thus, worksheet Activity

Data has 2 additional columns -i.e. column A (Population) and column B (Waste per capita)- where one enters
data to calculate the Tofal solid waste produced in column C.

Example: Waste components selected in Waste Type Parameters and Total waste is Calculated from population

Paramelers  SWDS Types - Utlizshon ACHty DB Amount Deposited Long Term shored C in SWDS _ Harvested Wood Products
Wokaneet

Sector: Wase

1991
Category: Methane amiesions from Sobd Waste Dispossi Stes
Subcategory: 4 Sokd Waste Disposal
Sheet Actwty Daa

v If users select from the dropdown menu the approach Caleulated from GDP for Total waste in Industrial waste
category, then worksheet Activity Data has 2 additional columns -i.e. columns A4 (GDP) and B (Waste
Generation Rate)- where to enter data to calculate in column C the Total solid waste produced.

Example: Bulk waste selected in Waste Type Parameters and Total waste is Calculated from GDP

Parammetors SADS Types - Ullizabom AU D318 Jecunt Deposied Long Teem sirnd Cin SWDS _ Harvested Viood Frodects
Viaksheet
Sector. Wasta

1991
Category- Methane emssons bmm Sobd Wase Disposal Stes
=, e
Shoat Activty Data.
Cata
Fomformr | o [T i T | T

4. Select from the dropdown menu Waste Type Amonnts to express AD of each waste type as an absolute quantity

(Gg) -i.e. Specified- or as a fraction (percentage) of the waste category absolute quantity -i.e. % of Total Waste going
to SWDS. Furthermore.

v 1f users select % of Total Waste going to SWDS, then column |Total| sums up the contribution (percentage) of
each waste type and reports an error alarm, marked by ]E, if the result does not correspond to 100%.
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Example: Bulk waste selected in Waste Type Parameters and Waste Type amount is % of Total Waste going to
SWDS

Parammetors SADS Types - Ullizabom AU D318 Jecunt Deposied Long Teem sirnd Cin SWDS _ Harvested Viood Frodects
Viaksheet
Sector. Wasta

Category-  Methane smssons fom Soid Wase Depossl Stes
Subcategory: 44 - 5:kd Wame Dapassl
Shoat Acivty

1991
: (™
Cata
Subdbvision [Souinen tay | Wasie Category  indusa Wasie

- Total Waste  Cabcusted o GD|  Waste Type Amounts  ° of Total Wase gorg fo SWD!

v If users select Specified, then column | Total| sums up the contribution (Gg) of each waste type and reports

an error alarm, marked by ]E, if the result is not equal to the value#® contained in column |Total to SWDS|.
Example: Waste components selected in TAB Waste Type Parameters and Waste Type amount is Specified

Parameters  SWDS Types - Utilization I Activity Dalal Amount Deposited  Lone Term stored G in SWDS ~ Harvested Wood Products
Worksheet

Sector: Waste

Category:

2 Methane emissions from Solid Waste Disposal Stes
Subcategory:  4.A- Solid Waste Disposal

1990
Activity Data

~| Waste Category | Municipal Waste | Total Waste |Calculated from Population

Waste Type Amounts  Specified

D/100
1970

OEIFTE

46 Hither entered or calculated.
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Second step, in worksheet Activity Data of category 4.A, users enter for each waste category in each
subdivision the following AD:

Note: users enter in every worksheet the entire time series of data, regardless of the inventory vear active*” in the

Software.

Waste category: Municipal waste

1. Column [A]: enter the total population of the subdivision (i.e. number of persons) that generates the amount
of waste of the relevant waste category.
Note: this step does not apply if the Total waste in column | C| is entered instead of calculated.

2. Column |B|: select the default*s value for average amount of Waste per capita (kg/ capita/year) generated in a year

by a person from the drop-down menu, or enter a user-specific value.
Note: this step does not apply if the Total waste in column C is entered instead of calculated.
Note: 2019 Refinenment Table Annexc 2-1.1(Updated) provides updated values.

3. Column |C]: either the Soffware calculates®, or users enter, the Tofal waste (Gg) generated in a year.

4. Column |[D]: select the default*® value of the percentage of waste disposed to landfills % 7 SWDS from the
drop-down menu or enter a user-specific value.
Note: 2019 Refinenment Table Annexc 2-1.1(Updated) provides updated values.

5. Columns | Composition of waste going to SWDSs |: depending on the selection made for Waste Type Amounts:

> If % of Total Waste going to SWDS has been selected, users select the default value of the contribution
(percentage) of the relevant type to the waste category total amount that has been disposed from the drop-
down menu or enter a user-specific value.
Note: 2019 Refinenent Table Annex: 2A4.1(Updated) provides country-specific values.
Accordingly, in column |Total (%) | the Soffware sums up all percentage values entered for waste types and
checks whether 100% is the resulting value.

> If Specified has been selected, users enter the amount, in Gg, of the relevant waste type disposed in the year in
each column.

Accordingly, in column |Total (Gg)| the Soffware sums up all values entered for waste types and checks
whether the resulting value matches the value in column |Total to SWDS (Gg)|.

Recall, if bulk waste type has been selected in TAB Waste Type Parameters and bu/k waste data contains the
inert fraction of waste, users SHALL enter a zero (0) value in column [Inert|.

Waste category: Industrial waste

1. Column [A[: enter the total Gross Domestic Product (GDP) of the subdivision in millions of USD.
Note: this step does not apply if the Total waste in column C is entered instead of calcnlated.

2. Column |B|: enter Waste Generation Rate (Gg/M$ GDP/year) generated in a year per million of USD.
Note: this step does not apply if the Total waste in colummn C is entered instead of calculated.

3. Column |CJ: either the Soffware calculates®, or users enter, the Total waste (Gg) generated in a year.
Note: 2006 IPCC Guidelines in table 2.2, Volume5, provide values of industrial waste generated by some sectors in a limited number of conntries.

4. Column |D|: select the default value of the percentage’! of solid waste disposed to landfills % 7 SWDS from
the drop-down menu or enter a user-specific value.

5. Columns | Composition of waste going to SWDSs|: depending on the selection made for Waste Type Amounts:

a. 1f % of Total Waste going to SWDS has been selected, in each column enter the contribution (percentage) of the
relevant waste type to the total amount disposed in SWDS.

Accordingly, in column [Total (%)]| the Soffware sums up all the percentage values entered for individual

waste types and checks whether this is 100%, displaying an error alarm (]E) if not.
b. If Specified has been selected, users enter in each column the amount disposed in the year, in Gg, of the
relevant waste type.

Accordingly, in column |Total (Gg)| the Soffware sums up all values entered for waste types and checks
whether the resulting value matches the value in column |Total to SWDS (Gg)|.

47 Le., the year shown in the right upper-hand side of the window.

4 See Table 2A.1.

4 Depending on the approach for Tozal waste selected in the upper ribbon of the worksheet Activity Data.

50 Depending on the approach for Tozal waste selected in the upper ribbon of the worksheet Activity Data.

51 When country-specific data on industrial waste management are not available from other sources, the management can be assumed to
follow the same pattern as management of MSW.
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Recall, if bulk waste type has been selected in TAB Waste Type Parameters and bulk waste data contains the
inert fraction of waste, users SHALL enter a zero (0) value in column [Inert]|.

Waste categories: Sludge & Other waste

1. Column [C|: enter Tozal waste (Gg) generated in a year.
Note: for both waste categories -Sludge & Other Waste- IPCC does not provide a methodology to estimate the annnal total waste generated.

2. Column |D|: enter the percentage of solid waste disposed to landfills % # SWDS.

3. Columns |Composition of waste going to SWDSs |: depending on the selection made for Waste Type Amounts:

a. If % of Total Waste going to SWDS has been selected, enter in each column the contribution (percentage) of the
relevant type to the waste category total amount that has been disposed.

Accordingly, in column |Total (%) | the Soffware sums up all percentage values entered for waste types and
checks whether 100% is the resulting value.

Example: Waste components selected in TAB Waste Type Parameters and Waste Dype amount is %o of Total Waste going

to SWDS
Parameters  SWDS Types - Utiluaﬁm{ Activity Data |Am.m Deposited  Long Term stored G in SWDS ~ Harvested Wood Products
Worksheet
Sector: Waste 1990
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4 A- Solid Waste Disposal
Sheet: Activiy Data

Data

~  Waste Calegory Other waste. Waste Type Amounts |% of Total Waste going to SWDS
% of Total Waste going to SWUS
Composition of waste going to solid WSS

T e e e e |
v SV
Year pvia et - v Clinical waste Hazardous waste Inert Total
(Gg) (%) (Gg)
— [

| Total Waste Specified

c E=C*(DHOD) % ofE % ofE % ofE %

a. If Specified has been selected, enter in each column the amount, in Gg, of the relevant waste type disposed in
the year.

Accordingly, in column |Total (Gg)| the Soffware sums up all values entered for waste types and checks
whether the resulting value matches the value in column |Total to SWDS (Gg)|.

Excample: Waste components selected in TAB Waste Type Parameters and Waste Type amount is Specified

Farameters  SWOS Types - Ublizabon | Actvity Data Deposited Long Term siored Cin SWDS _ Harvested Wood Froducts
Wakshest

Soctor Wase

Category: Wethane e om Scbd Wase Depossl Stes
Subcategory: 4 Sobd Wame Dapoasd

Actay Dt
Data
Subdvision  Nothem Ry - Weste Category  Suge

Note: neither of these categories have a default inert waste type pre-compiled in the Waste Manager. Users
shall therefore compile the relevant column with a time series of 0 (zero) values, unless a user-specific inert
waste type of has been added in the Waste Manager.
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I1. Waste disposal to SWDS types

In worksheet SWDS Types - Utilization, category 4./, in each Subdivision for each of the 4 waste categories:
Industrial waste, Municipal waste, Sludge, Other waste, AD are entered as follows:

Note: users enter, in every worksheet, the entire time series of data, regardless of the active inventory year> in the
Software.

1. Select the Subdivision for which to enter data from the dropdown menu.

Porareters 505 Types -UNzsion Acity Dots Amourl Depested | Lovg Torm skored Cm SVDS _ Frveeied Viood Frodecs
[ty
Wase 1991

Metharne emiamcrs from Soid Waste Diposal Stes
Disposai

2. Select the Waste category for which to enter data from the dropdown menu.

Farsmeters  SWUSTypes - USIzaton  detivity Datn  Amount Deposited  Long Term siored C im SWDS.  Harvested ood Froducts.
vicrshees

Sector: Vians 1091

3. In each SWDS-Type column®3, enter the percentage of the annual amount> of the Waste category that is disposed
in that SWDS type.

Note: in column |Distribution Check — Total (%) | the Soffware sums up values entered in all SWDS-specific
columns and reports an error alarm, with the symbol ]E, if the sum does not correspond to 100%.

52 I.e., the year shown in the right upper-hand side of the window.

53 In 4.A.1: Managed — Anaerobic, Managed poorly — semi-Anaerobic, Managed well — semi-Anaerobic, Managed pootly — Active Aeration,
Managed well — Active Aeration.

In 4.A.2: Unmanaged — Shallow; Unmanaged — Deep.

In 4.A.3: Uncategorised.

54 ILe., the amount for the relevant year contained in column_| Total to SWDS (Gg)|.
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Emission Factor input

The IPCC model requires 2 additional parameters to estimate CHy emissions from SWDSs:
v" Methane Correction Factor (MCF)35, see Section 3.2.3 and Table 3.1 (Updated)

v" Oxidation Factor (OX), see Section 3.2.3

Both are entered in subcategory-specific -i.e. 4.A.1, 4.A.2, 4.A.3- worksheets SWDS Types — MCF & OX for each
SWDS type, as it follows:

Note: users enter in every worksheet the entire time series of data, regardless of the inventory year active* in the

Software.

1. Select the Subdivision in the relevant box in the upper ribbon of the worksheet.

(SIS Tyzes - MCF 320X Mathans Genersied  Methans Emissices
[
e 1991
Ihetne esons o Sckd Wame Dipors Stes
s.m.g.' 41 Maraged Wasts Depceal Stsa
SWDS Types - Methane Comecson Factom and Ouidation Factons

2. In each SWDS-type column |MCF |, select the IPCC default value or enter a user-specific one.

[SWOSTipes - MCF 50K Methane Genersied  Methane Emissicns

s-:.r = 1991
emamsors from Sckd Waste Oiepossi Sten
!munw' et Merisged Woste Depcsdl Stes
SIWDS Trpes - Mathane Comecton Factons and Ovdatin Facton

3. In each SWDS-type column |OX|, select the IPCC default value or enter a user-specific one.

SWDS Types - MCF 2nd OX  Meshane Genersted  Methane Emissicns.
Woksan
Sactor. Wots 1991
etssrs o S Wasts Dol Stes
Sty {1 Vs e g S
SWDS Types - M Conecion Focio ad Gedtion Fctos

Subdision e 1y

Note: the heading of each SWDS-type column contains a question mark “?” . Rolling the mouse over it opens a
bubble that contains the description of that type of SWDS.

Note: types of SWDS in magenta’” have been added to IPCC default types in the 2079 Refinenent; this means that
those where not part of the 2006 IPCC Guidelines SWDS types.

55 The part of the waste that will decompose under aerobic conditions (prior to the conditions becoming anaerobic) in the SWDS, which is
interpreted with the methane correction factor (MCF).

% I.e., the year shown in the right upper-hand side of the window.

57 Managed poorly - semi-Aerobic; Managed well - semi-Aerobic; Managed poor - Active Aeration; Managed well - Active Aeration.
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Results
The Soffware calculates a series of intermediate results used to estimate:
In category 4.A
Solid Waste amount disposed annually, disaggregated by subdivision/ waste-category/ waste-type.

2. Organic C contained in Solid Waste disposed annually, as well as cumulated across the time series, that does
not decompose, disaggregated by subdivision/ waste-category/ waste-type.

3. Organic C contained in HWP Solid Waste disposed annually, as well as cumulated across the time series, that
does not decompose, disaggregated by subdivision/ waste-category/ waste-type.

In sub-categories 4.A.1, 4.A.2, 4.A.3
4. CHy generated from each waste type of each waste category in each SWDS type in each Subdivision.
5. CHy oxidised in each SWDS type in each Subdivision.

Note: in all worksheets, grey cells show either data directly transferred or values calculated from data
contained in other worksheets, while green cells contain calculated values.

Note: 2 every worksheet, the Software calculates the entire time series of data, regardless of the active inventory year8

in the Software.
1. Amount deposited — 4.A:

Furameters DS Types  Uslcn ety s | oot Deponted | Lorg T sed Con SHOS _ Harvetedood roducs

Woskshoat

Sactor Wase 1991
Camegory:  Wethane emsacns fem Sobd Waste rposs Stes

Subcuegery: 44 ok Wae Daporsl

preses Wathe Tpes and Ancurts Deposted o SWDS

Subdrason _Horthem bay Wase Waste

1350 [ 0

For each Subdivision and Waste category, as selected in the upper ribbon, the Soffware calculates® in column |Total
to SWDS |, the total amount of waste of the relevant category that has been disposed in the relevant subdivision
in each year of the time series.

Data in grey cells are:
» cither directly transferred from the worksheet Activity Data if Waste Type Amounts are expressed in Gg

> or calculated by the Soffware from data contained in the worksheet Activity Data: multiplying total amount
of waste deposited, as contained in column |[Total to SWDS|, by the contribution -i.e. fraction- of the
relevant waste type, as contained in columns | Composition of waste going to SWDS |
2. Long Term Stored C in SWDS —4.A:

[Poremeters  SDSTypes -Uskasion  Ackity Dsla_ Arouet Descaited | Lons Term siored C in SWUS | Hervesied Wood Products
Workshest

Sector- Wazs 1991

]
Shest: Longtem sered Cin SWDS

T —— Waste Cawgory_Werize ose

For each Subdjvision and Waste category, as selected in the upper ribbon, and for each year of the time series, the
Software calculates:

v" In the penultimate column, the annual amount of organic C contained in the waste category that will remain
stored for a long time in the SWDS.

v" In the last column, the cumulated®® amount of organic C, contained in the waste category, that will remain
stored for a long time in the SWDS.
Both these fields are information items in UNFCCC CRT.

Data in the grey cells are calculated®! by the Soffware for the annual amount of organict? C contained in each waste
type that will remain® stored for long time in the SWDS.

3. Harvested Wood Products — 4.A:

%8 I.e., the year shown in the right upper-hand side of the window.

59 Summing up all values in the row reported for waste types.

60 Summed up from the first year of the time series to the year, as contained in the first column of the relevant row.
01 JPCC Equation 3A1.19.

62'This explains why no inert types of waste are listed in columns of this worksheet.

0 Ie., the portion of DOC that is not lost through decay.
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Parameters  SWOS Types - Uslizston  Ackvity Data _Amcunt Depoaiied Long Term siored C in SWDS] | Harvested Wood Froducss | |
e
Sector. Viaste 1991
Methare emason

For each Subdivision, as selected in the upper ribbon, and for each year of the time series, the Soffware calculates®!
in the grey cells:

V' 1In the three columns Long-term stored C, the annual amounts of organic C, contained in each of the three
HWP-specifict> waste types, that will remain stored for long time in the SWDS.

v In the three columns Long-term stored C accumulated, the camulated®® amount of organic C, contained in each
of the three HWP-specifict> waste types, that will remain stored for long time in the SWDS.

4. Methane Generated —4.A.1, 4.A.2, 4.A.3
i;:i::pe - MCF and cxl Methane Gererses l Methane Emisssons.

Sector: Waste 1991
Category: Methane emisions from Sckd Waste Dapcasl Stes

Subcategory: 441 - Managed Weste Duaposd Sees

Sheet Methare Gerersted across SWDS Types and Waste Types

prewmg—s SWOS Trpe_hrased - Wete CotegyWricou Wase - Wamke Tope_Fovdmase ] ooc o1 oo 0s

P Half i time froin(21k) 0 explexplk) 0 Morth of reaction start (M) 12 exp2eerpt(13-M)/12) 0 CHA Fraction 05

00Ga narenced i | D00 decompoted

DDOCM sccumutated in SWDS atthe |
wposiion yesr i of yew

Decomposabie DOC (00OCm) depositsd ’
(©a)

| W =3 B W BOC *BOCTWEF B l =0
1950 o] 0| o o] o o o; o

For each Subdivision/ SWDS type/ Waste category/ Waste type, as selected in the upper ribbon, and for each year of
the time series, the Soffware calculates:

v" Column |D|: annual amount of decomposable DOC deposited.
v" Column |B|: decomposable DOC deposited in the year that did not decompose.
v" Column |C|: decomposable DOC deposited in the year that decomposed.
v Column |[H|: cumulated®® decomposable DOC.
v" Column |E|: total decomposed DOC in the year.
v' Column |Q|: CHy generated.
5. Methane Emissions — 4.A.1, 4.A.2, 4.A.3
For each Subdivision/ SWDS type, as selected in the upper ribbon, and for each year of the time seties, the Software:

v Transfers in the waste category columns the amount of CHy generated by each waste category as calculated in
worksheet Methane generated.

v' Calculates in column |E| Total Methane Generated.

V' Transfers in column |H| the Oxidation factor from worksheet SWDS Types — MCF & OX, and applying it
to the Total Methane Generated.
v" Calculates in column |1| Methane Oxidised.

To get the Results, as CHy emissions, in worksheet Methane Emissions of each of the sub-categories 4.A.1, 4.A.2
and 4.A.3, users select in the upper ribbon the Subdivision and the SWDS fype for which the results are required and
then in:

v" Column |F|: enters the annual amount of CHy generated that is flared at the SWDSs of the selected type.
v' Column |G|: enters the annual amount of CHy generated that is captured and used for energy production.

Finally, the Soffware calculates in column |]| the CH4 emissions for each Subdivision/ SWDS-type, as the CH, generated
minus the quantity naturally oxidised within the landfill and the quantity recovered, either flared or used for energy
production.

This process is then repeated for each relevant Subdivision/ SWDS-type combination.

Note: 22 every worksheet, the Software calculates the entire time series of data, regardless of the active inventory year in

the Software; similarly, users enter data for the entire time series regardless of the active inventory year.

64'The HWP data for the wood waste type should correspond to variable 1B, ACHWP SWDS DC, i.c., the annual amount of HWP disposed
(Chapter 12, Volume 4), although limited to the fraction of C that does not decay i.e., HWP*MCF*(1-DOC).

95 Garden (which includes Garden ¢ park waste type from municipal solid waste category), Wood (which includes 1Vood waste type from municipal solid
waste category plus 1V ood <> wood products waste type from industrial solid waste category), Paper (which includes Paper ¢ cardboard waste type from
municipal solid waste category plus Pulp ¢ paper waste type from industrial solid waste category).
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4.B. Biological Treatment of Solid Waste

Information

Biological treatment of solid waste includes composting and anaerobic digestion of the organic fraction of solid
waste.

Composting is an aerobic process, and a large fraction of DOC in the waste material is converted into COs.

Anaerobic digestion generates CHy that can be used to produce heat and/or electricity, which is included in the
Energy sector. However, emissions due to unintentional leakages during the anaerobic digestion process are
reported under this category.

Anaerobic sludge treatment at wastewater treatment facilities is addressed in category 4.D, Wastewater Treatment
and Discharge. However, when sludge from wastewater treatment is transferred to an anaerobic digestion facility
which is co-digesting sludge with solid municipal or other waste, any related CHy and N2O emissions should be
included under this category.

GHGs
The Soffware estimates the following GHGs for composting and anaerobic treatment of solid waste:
CO; CH, N,O HFCs PFCs SFs NF;

X X

CO: emissions from biological treatment of solid waste are not estimated and reported in the Waste sector since
CO, emissions are of biogenic origin and are covered under the AFOLU sector®.

IPCC Eqguations

CH,4 emissions

1. Tier 1: IPCC Tier 1 Equation 4.1

2. Tier 2: IPCC Tier 1 equation, although with user-specific EFs

3. Tier 3: IPCC Tier 1 equation based on facility or site-specific measurements (on-line or periodic)
N,O emissions

1. Tier 1: IPCC Tier 1 Equation 4.2

2. Tier 2: IPCC Tier 1 equation, although with user-specific EFs

3. Tier 3: IPCC Tier 1 equation based on facility or site-specific measurements (on-line or periodic)

As explained in section 1.2 Use of multiple tiers for reporting, GHG estimates prepared with user-specific Tier 3
methods can be reported in the Soffware worksheets that implement the IPCC Tier 1 equation.

Software Worksheets

The Software calculates CHy and N2O emissions using worksheets:

I.  Waste Type Manager: contains parameter data for each waste type, and the selection for AD between wet®”
or dry weight.

II. Biological Treatment of Solid Waste, contains, for each subdivision/biological treatment system/waste
category/type of waste, amount of waste treated by biological treatment facilities, EFs, CHy recovered, if any,
and calculates GHG emissions.

In the upper part of the worksheet Biological Treatment of Solid Waste, users select the GHG for which to enter
data.

Bulogicol Treatment of Sold Waste

Sector: Wote 1990
Category Bologeal Treatmert of Sokd Waste

Subcategory: 4 8- Boopcsl Trestmert o Sobd Waste

Sheet. Eravor from Boopeal Teatmact of Sobd Viaste

Eguation 41,42
Yot Antosl |

amauntbeeled | prssion Factor | Gress Annusd Memane NetAnnusi Memane
Emissions

G3)

Tpeot | bybilogin | (LG wase Generaton R e

rextment
faciites

. R s U Lo

06 CO; emissions of perennial biomass are reported as C stock losses, while CO2 emissions of annual biomass are not reported given that the
COz removals that have originated that biomass are not reported too. This is because annual biomass is assumed to conclude its cycle within
a year (i.e., both CO; removals and subsequent CO3 emissions occurring within a time-period of 1 year).

67 The UNFCCC NGHGTI requires wet weights.
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Usetr’s work Flowchart

Consistent with the key category analysis, GHG estimates are calculated using a single methodological tier or

applying a combination of tiers according to the availability of AD and of uset-specifict® and/or technology-specific
EFs.

To ease the use of the Soffware as well as to avoid its misuse, users apply steps described in the following flowchart:
Biological Treatment of Solid Waste — Flowchart

STEP A

Waste Type Manager
User’s Waste Types list, and associated DOC, DOC, dm, CF, FCF

Biological treatment of Solid waste

Amount of waste by waste category/type

STEP C

Biological treatment of Solid waste
EF IPCC default or user-specific

STEP D
Biological treatment of Solid waste
Emissions for each GHG

Step A: Waste Type Manager, users (1) enter values for parameters for which an IPCC default value is not
precompiled, or (2) replace the value precompiled with their own user-specific values; and (3) enter user-specific
waste types, if any, and associated values for parameters.

Then, for each subdivision, if any:

Step B: worksheet Biological Treatment of Solid Waste, users collect and enter AD (i.e. waste category/type,
and amount biologically treated) for each biological treatment system.

Step C: worksheet Biological Treatment of Solid Waste, for each waste category/type/biological treatment
system users collect and enter associated EF for each gas.

Step D: worksheet Biological Treatment of Solid Waste, for each row of data and GHG, the Soffware calculates
emissions in mass units (Gg). In addition, for each GHG, total emissions are calculated.

9 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be applied
to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2 methodological
approach can be implemented by either applying different region-specific EFs or applying one user-specific EF, as the weighted average EF
across the two regions, to both regions.
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Activity Data input

The 2006 IPCC Guidelines, Chapter 2 contains information about the compilation of AD on waste generation
composition and management. Regional default data on composting are provided in Table 2.1, and country-specific
data for some countries can be found in Annex 2A.1. Guidance on collecting AD for biological treatment of solid
waste is found in Section 4.1.2.

As a starting step, users enter in the Waste Type Manager all user-specific waste categories and waste types to
be reported in the NGHGI; and for each waste type listed in the Waste Type Manager revise, where needed, pre-
compiled values for Dry Matter Content (dm), Total Carbon in Dry Matter (CE)%?, Fossil Carbon in Total Carbon (FCE)7.

Recall: the Waste Type Manager is where one selects the condition of waste AD, i.e. we vs dry weight. This selection
affects all three source-categories 4.A., 4.B, 4.C and it is not possible to set different waste AD conditions for
different source-categories, e.g., wet weight for category 4.A and dry weight for category 4.B. If users have waste
data on a dry-basis and wish to enter data on a wet-basis, the wet weight can be calculated by dividing the dry weight
by the dw content of that waste type.

Second, users compile the worksheet Biological Treatment of Solid Waste cither with a single row of data (per
treatment and waste type) for the entire category or with subnational aggregations. A univocal name/code is entered
in column |Subdivision| per subdivision. If there is only one subdivision (e.g., one row per treatment type) then
this can be completed with “unspecified” as selected from the dropdown menu.

Example: Single subdivision (unspecified)

2006 1PCC Categories v 3 | Bokopcsl Trestment of Sclid Vaste.

Waste 1990

Woksheet
Sector

06 7|71 %
2 I

0] | ] I

Example: Multiple Subdivisions

Sector Wase 1990
Category Eiologen Trestmert of Soks Weste

Subcategory: 45 - Boiogeal Trestmert of Scief Wesle

Sheet: Emesonsfrom Biologcal Treaumert of Sokd Wane

Dota
Gas  METHANE CH4

Eaustion 41,42

Facter | Gross Annual Methane
te &

Methane recovered
G

e || e | Eegrae

5 Indirect NZ0 emsasions from the simosphen
5B Indiract CO2 emissions ¥om e atmosphen
5C- Other

For each subdivision data are entered in worksheet Biological Treatment of Solid Waste as follows:

1. Column |Biological Treatment System |: select type of biological treatment (composting or anaerobic digestion) from
the drop-down menu, one treatment system in each row.

2. Column |[Waste category|: select a category of waste (e.g., zunicipal solid waste, sludge) biologically treated from

drop-down menu.

3. Column [Type of waste|: select a type of waste (e.g., food waste, garden and park waste) biologically treated from

drop-down menu.
Note: waste types in the dropdown menu are those listed in the Waste Type Manager.

4. Column |A|: enter the corresponding amount of waste biologically treated, in Gg.
Note: the condition of the waste entered (wet weight or dry weight) should be consistent with the selection made in the Waste Type Manager given that the
Software will select the IPCC defanit value for the relevant waste condition selected in the Waste Type Manager (either wet waste or dry waste).
Note: as the category/type and amount of waste should be consistent for the calculation of both CH4 and N2 O, #he
Software transfers the AD entered in the worksheet of one gas (e.g., CHy) to the worksheet of the other (e.g., N2O).

Note: data entry must be completed one row at a time.

0 Fraction of C in dry matter.
70 Fraction of fossil C in total C.
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Emission Factor input
N2O and CH4 EFs for biological treatment of solid waste, on both a wet and a dry basis, are in Table 4.1.

Note: the EF to apply depends on the waste conditions, either dry weight or wet weight.
In worksheet Biological Treatment of Solid Waste:
1. Select “Methane (CH4)” or “Nitrous Oxide (N20) in the “Gas” bar at the top, to enter data for each GHG

Example: Methane emissions

Wl Application Datsbase Inventory Yewr Worksheets Repors Tooks Expot/import  Adminstiste  Window  Help
200% P00 Categorins ~ 3| Blobecal Treatmant of Solid Waste
30 - Gther o || Worksheet

3D.1 - Harvested Wood Prodcts Sector Wase
3D2 - Other (please specity) Catogury: gt Thoslavs of Soad Ywte
R Subcategory: 48 Buiogesl Teamet of Sokd Viaste
4A - Sold Waste Dsposal Wow ISR oL Bos e
4A1 - Mansged Waste Duposal Sites
4A2 - Unmansged Waste Disposal Sites
4A3 - Uncategorised Waste Disposal Si

4G - Incmeration and Open Buming of Wax
401 - Waste cneratin
2 Bumine

AE - Other (pleaze specify)
Otrer

A~ Indrect NIO emassions from the atma
58~ Indvect CO2 emsions from the atma [

50 - Other

Waste Type Manager Uncartanties Time Sarins data enty.

< >

2. Column [B]: select from the drop-down menu the IPCC default value for the given GHG or enter a user-
specific value, in g CHa/kg waste treated or g N2O/kg waste treated.

This then needs to be repeated for the second gas.
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Results

Then, for each GHG, emissions are calculated by the Soffware, in mass unit (Gg), for each row of data, and total
emissions from all subdivisions are reported in worksheet Biological Treatment of Solid Waste.

Specifically:
» CH, emissions

Anaerobic digestion of solid waste is usually associated with CH4 recovery. Therefore, where data are available, the
amount of CHy recovered is to be subtracted from the gross annual methane production calculated in Column |C|. Thus,
to calculate actual CH4 emissions:

1. Column [D|: enter amount of CHy4 recovered for energy use, in Gg.
2. Column |F|: enter amount of CHy recovered as flaring, in Gg.

Note: IPCC default CH4 EF value for anaerobic digestion already accounts for CHy4 recovery. Thus, when the IPCC
default value is applied the value "0" is to be entered in both columns.

3. Column |E|: CH4 emissions are calculated, in Gg.
Example: Worksheet for CH,4

W Appicsion  Dstsbese IwentonVes  Adminstiste  Woksheets Tooks ErporUiport Reports  Window Help . & x
3984 [P0 Catepore. = % || Biobotical Treatment of Sot Waste
3 3D - Other || Worksheat

0.1 - Harvested Wood Froducts
8D.2 - Other (please specily)
G A Waste
& 4 - Sold Wasts Disposal
A1 - Managed Waste Disposal Sites
LA - Unmanaged Waste Disposs| Sites
Waste Disgasal Sit

5 40 - Wastewats Treatment and Dischares
4D.1 - Domestic Wastemater Treatment and Dischiree.
4D.2 chsiral Wastemater Treatment and Dischorgs
4E - Onhar (plnase spacity)
Ctter

B4~ drect NI amissions rom the atmaspheric deposition of
55 - direct GOZ emissions from the stmaspheric oxidation of
56 - Other.

T w 7 o (T 031 >

. ) Waste Typs Mansger Uncertaities Time Series data ensry_

» N20 emissions
1. Column [E|: N>O emissions are calculated, in Gg.
Example: Worksheet for N2O

W Appicstion Dotabsse InventoryYear Adminatate  Workhests Took  Exporimpon  Repors  Window  Help
3908 P0G Cavegories = 9 || Bolosical Trestment of Sokd Waste
540 - Omer -
801 - Harvested Wood Froducts
D2 - Ot (plese specify)

- Waste
4 - Solid Waste Disgosal
AT - Managed Waste Disposal Stes
A2 - Unmanaged Waste Disposal Sites
LA - Uncategorised Waste Disposal Sites.

[~ Boecal Trestment of Sold veacte
541 - Incmeration and Open Buemire of Waste
451 - Waste Ircineraticn
4652 - Opan Buming of Waste
J 4D - Wastevater Treatment and Dischares
401 - Domestic Wastewster Trastmert snd Dischares
402 - Inbsirial Wastewater Treatment and Dischares
4E - Onher (ploazs specity)
Otrer

B~ direct K20 emissions from the atmaspheric deposition of

58 - Indrect GO2 emsions from the stmaschersc oxdation of
56 - Omer
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4.C. Incineration and Open Burning of Waste

Information
Thermal treatments of waste are classified into incineration and open burning of waste.

The 2079 Refinement extends treatments to pyrolysis, gasification, plasma. To those treatment types the same
methodological approach designed for incineration applies; thus, users can prepare estimates of those in worksheet
Waste Incineration, while applying the IPCC default EFs for CHy4 [Table 53ANEW)] and N2O [Table
5AAMNEW)] provided by the 2079 Refinement for MSW pyrolysis-melting and for MSW gasification-melting.

Note: IPCC Tier 1 Equation requires data in wet weight and converts wet weight in drv weight by applving the dry
matter content. Where usets use drv weight data when calculating CO; emissions dw is to be set to 1.

Recall: selection to instruct the Soffware about the condition of waste AD -i.e. we? vs dry weight- is made in the Waste
Type Manager. This selection affects all three source-categories 4.A., 4.B, 4.C and it is not possible to set a different
waste data condition for different categories, e.g., wet weight for category 4.A and dry weight for category 4.B. If
users have waste data on a dry-basis and wish to enter data on a wet-basis, the wet weight can be calculated by
dividing the dry weight by the dw content of that waste type.

GHG
The Soffware estimates the following GHGs for incineration and open burning of waste:
CO; CH,4 N.O HFCs PFCs SFs NF;
X X X

CO: emissions from organic carbon are not estimated and reported in the Waste sector since COz emissions are of
biogenic origin and are covered under the AFOLU sector™.

1 CO; emissions of perennial biomass are reported as C stock losses, while CO2 emissions of annual biomass are not reported given that the
CO; removals that have originated that biomass are not reported too. This is because annual biomass is assumed to conclude its cycle within
a year (i.e., both CO; removals and subsequent CO3 emissions occurring within a time-period of 1 year).
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4.C.1. Waste Incineration

Waste incineration is the activity of combustion of solid and liquid waste in controlled incineration facilities
without energy recovery.

IPCC Equations

GHG emissions from waste incineration are estimated by applying the following equations of the 2006 IPCC
Guidelines.

» CO; emissions (excluding from incineration of fossi/ liguid waste):
v" Tier 1: Equations 5.1 & 5.2.
v Tier 2a: Tier 1 equation, although with user-specific AD on waste and for MSW on its composition in waste
types.

v Tier 2b: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific values for dw, CF, and possibly for FCF and OF.

v' Tier 3: Emissions are estimated based on plant-specific measurement data. No IPCC Tier 3 Equation is
provided in the 2006 IPCC Guidelines.

» CO; emissions from incineration of fossil liquid waste™:

v" Tier 1: IPCC Tier 1 Equation 5.3.
v' Tier 2: IPCC Tier 1 equation, although with user-specific carbon content and oxidation factor.

v" Tier 3: Emissions are estimated based on plant-specific measurement data. No IPCC Tier 3 Equation is
provided in the 2006 IPCC Guidelines.

Table 5.1 provides an overview on tier levels at which default values or country-specific data are to be applied for
calculating CO; emissions.

» CH, emissions:
v' Tier 1: Equation 5.4.

V' Tier 2: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific EF.

v" Tier 3: Emissions ate estimated based on plant-specific measurement data. No IPCC Tier 3 Equation is
provided in the 2006 IPCC Guidelines.

» N,O emissions:
v" Tier 1: Equation 5.5.

V' Tier 2: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific EF.
v" Tier 3: Equation 5.6.

As explained in 1.2 Use of multiple tiers for reporting, GHG estimates prepared with user-specific Tier 3 methods
can be reported in the Soffware worksheets that implement IPCC Tier 1 equations.

Note: for the purposes of interoperability with the UNFCCC ETF Reporting Tool, the Soffware calculates estimates
of COy, CH4 and N2O emissions from incineration of waste disaggregated by the origin of waste i.e. biogenic vs fossil
origin. In calculation worksheets, columns needed for such disaggregation are listed under the element Information
for UNFCCC CRT and separated by a black vertical line from columns needed to implement the IPCC equation.

72 N20 emissions are assumed negligible, otherwise to be calculated in worksheet Waste incineration. In such a case, parameters
for CO; emissions estimate for the fossil liquid waste type are to be set to 0 to avoid double counting,.
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Software Worksheets

The Soffware calculates CO2, CHy and N2O emissions from waste incineration using the following worksheets:

v’ Waste Type Manager: contains parameter data for each waste type, and the selection for AD between wet” or
dry weight.

v Waste incineration: contains for each subdivision/waste category/type of waste the amount of waste
incinerated and the relevant CO,, CHs and N>O EFs and calculates associated GHG emissions.

v" Fossil liquid incineration: contains for each subdivision and type of fossil liquid waste™ -i.e. solvents, lubricants,
waste 0il- the total amount of fossil liquid waste incinerated, the carbon content of the waste and the oxidation
factor, and calculates associated GHG emissions. Unless fossil liquid waste is included in other types of waste
(e.g., bulk industrial waste, hagardous waste), emissions from incineration of fossil liquid waste need to be estimated
in this calculation worksheet.

v N;O emissions from incineration of waste-Tier 3: calculates for each subdivision/waste category/type of
waste N2O emissions from incineration of waste based on site-specific data on flue gas concentrations.

73 The UNFCCC NGHGTI requires wet weights.
74 Where data allow users to disaggregate this component from other waste types.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision trees of the 2006 IPCC Guidelines, Figure 5.1 (CO») and
Figure 5.2 (CHs and N20), GHG estimates are calculated using a single methodological tier or applying a
combination of tiers according to the availability of AD and of user-specific’> EFs and/or measurement data.

Waste Incineration - solid waste - flowchart

STEP A
Waste Type Manager

Waste category/type and associated dm, CF and FCF

STEP B
Waste Incineration
AD pulk 1 7 AD may be calculated)

STEP C1 STEP C2

Emissions — Tier 3
ECi, FGV;

Waste Incineration N,O

EF* or** dwi, CFi, FCFi, OF;
* CH4 ﬂ.ﬂd Ngo Fok CO:

STEP D1 STEP D2
Waste Incineration N0 Emissions — Tier 3
CO», CHy, N2O Emissions N20O Emissions

Step A, Waste Type Manager, users (1) enter values for parameters for which an IPCC default value is not
precompiled, or (2) replace the value precompiled with their own user-specific values; and (3) enter user-specific
waste types, if any, and associated values for parameters.

Then, for each subdivision, if any:

Step B, in worksheet Waste incineration, users:

v’ first select™ Carbon Dioxide (CO,), in the Gas toggle, in the heading of the TAB,

v’ then enter AD.

Step C1, in worksheet Waste incineration, users:

V' for CO,, may re-entet”” values for dw, CF, FCF and select or enter the value for OF,

v for CHy & N,O users elect or enter the EF values; although for N>O this step is limited to Tier 1 and Tier 2
estimates, while for Tier 3 estimates Step C2 applies instead.

Step C2, in worksheet N2O Emissions from Incineration of waste — Tier 378 users enter values for FG1/7 (Flue

gas volume generated) and EC7 (N2O concentration in flue gas).

Step D1, in worksheet Waste incineration, for each row of data and for each GHG, the Soffware calculates
emissions in mass units (Gg). In addition, total emissions of each GHG are calculated.

7> Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be applied
to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2 methodological
approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF, as the weighted
average EF across the two regions.

76 Activity Data shall be entered in the worksheet with CO; gas selected. Those AD are then used by the Sofiwzare to calculate emissions from
all three GHGs, including in worksheet N>O Ewissions from Incineration of waste — Tier 3.

77 When users select the waste type in the dropdown menu values for dw, CF, FCF are automatically filled in by the Soffware, with the values
included in the Waste Type Manager.

78 To access this worksheet users tick the checkbox N0 Tier 3 in the worksheet Waste incineration where the gas selected is N2O.
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Step D2, in worksheet N2O Emissions from Incineration of waste — Tier 3, for each row of data, the Software
calculates NoO emissions in mass units (Gg). In addition, total N2O emissions are calculated.

Waste Incineration - fossil liquid - flowchart

STEP A

Fossil liquid incineration
AD

STEP B

Fossil liquid incineration
FCF, OF

STEP C.3

Fossil liquid incineration
CO, Emissions

For each subdivision, if any:
Step B, in worksheet Fossil liquid incineration, users select or enter waste fype and enter waste amonnt.

Step C, in worksheet Fossil liquid incineration, users may enter user-specific values for CL (fossil carbon content)
and for OX (oxidation factor).

Step D, in worksheet Fossil liquid incineration, for each row of data, the Soffware calculates CO emissions in
mass units (Gg). In addition, total CO; emissions are calculated.
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Activity Data input

The 2006 IPCC Guidelines, Chapter 2 contains information about the compilation of AD on waste generation
composition and management. Regional default data on incineration are provided in Table 2.1, and country-specific
data for some countries can be found in Annex 2A.1. Further, guidance on collecting AD for incineration is found
in Section 5.3.

As a starting step, users enter in the Waste Type Manager all user-specific waste categories and waste types to
be reported in the NGHGI; and for each waste type listed in the Waste Type Manager revise, where needed, pre-
compiled values for Dry Matter Content (dm), Total Carbon in Dry Matter (CE)”?, Fossil Carbon in Total Carbon (FCE)%.
Second, users compile the worksheet Waste incineration or Fossil liquid incineration either with a single row
of data (per waste type) for the entire category or with subnational aggregations. A univocal name/code entered is
entered in column |Subdivision| for each subdivision. If there is only one subdivision (i.c., one row per waste type)
then “unspecified” as selected from the dropdown menu can be used.

Example: Single subdivision (unspecified)

Example: Multiple subdivisions

wavie- Tiae

Sector: Vate 1990
Catogory ncreration and Open Bumg o Wase

Subcategory:  4C1-Waste bcreation

Sheet Ermsors iom roneror o Wase

Dxa
Gas CARBONDONDECOD  ~

For each subdivision data are entered in worksheet Waste incineration or Fossil liquid incineration as it
follows:

» Waste incineration

Note: AD to estimate emissions from each GHG shall be entered only once in worksheet Waste incineration
when Carbon Dioxide (CO>) is selected in the Gas toggle. When CHy or N»>O are selected, AD cannot be entered. The
Software automatically uses AD entered for CO; as the AD to calculate emissions of Methane (CHy) and Nitrous Oxide
(N20) in the calculation worksheet when the relevant GHG is selected in the Gas toggle; including, where needed,
in the worksheet N2O Emissions from Incineration of waste — Tier 3.

In worksheet Waste incineration, first select Carbon Dioxide (CO2) in the Gas toggle and then:

1. Column |Waste category|: select category of waste -municipal waste, industrial waste, sludge, other waste- from the
dropdown menu.

2. Column |Type of waste|: select type of waste from dropdown menu. If data are not available by waste type
(food, garden and park, plastic, rubber and leather, etc) then select Bulk Municipal Waste (Equation 5.1), otherwise

enter each waste type, one per row (Equation 5.2).
Note: waste types in the dropdown menu are those listed in the Waste Type Manager.

7 Fraction of C in dry matter.
80 Fraction of fossil C in total C.
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Example: Bulk Municipal Waste option

T s - —
i o] —
44 Schd \Waste Dasponsl Secter Wase 1990
LA 1 - Menaged aste Disponel Stes Catugery. e wd Coa By o Wede
442 Unmarages vase Drapossl Sees. Subcategory 401 Wame
443 Uneatagerised Waste Diaponsl Stee et o rrersr o Wage
48 Bologeal Trastmant of Schd ess Dats
4C - incneraton and Oper Burmng of Waste: Gas  CARSOM DOWOE €02 v
S —
0. et et
s T
F et
I ions
o
rro R
e ——
o
rageches ~ [) 1 e Cwcdanns - £
(Yo
Puper and corsbomrd ) i—
Tersie [ i
\ood L
Glans
=
Plasse 1 o 1
Futte e £ e
« > B L T —— G
Example: Selection of waste type
[ comm 5 T3

g

3. Column |Ail: enter total amount of waste incinerated, in Gg.

i e
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» Fossil liquid incineration
In worksheet Fossil liquid incineration:

1. Column |Type of waste|: select the type of waste from the dropdown menu -i.e. Solvents, Lubricants, Waste oil- or
enter a user-specific type.

W Application  Database lnventory Year  Worksheets  Reports  Tooks  Expor/import  Administte  Window  Help

-8 x
2008 PO Cateeores - NOE Terd
30 - Other ]| Werkshest
0.1 - Harvested Wood Products Viase 1990

0.2 - Other (please specity) nd Open Buming of Waste

CO2 emessons from ncreration of fosedkud waste

A - Sold Waste Dispasal
A1 - Managed Woste Disposal Ses

Sector.
Category: Increcaton
i Subcategory:  4C.1- Waste kncreraton
- Waste .
Dats
A2~ Unmanaged Waste Disposal Sies

A1 - Uncateqorised Waste Disposal Si
48 - Buokeical Treatment of Sold Waste

402 - Open Bumine of Waste
4D - Wastewater Treatment and Dischres
4011 - Domestic Wastemater Traatment
402 - Industrial Wastomster Treatment
4E - Other (please specity)
5~ Other

A~ Indrect N0 emissions rom the atmo
58 - bdrect CO2 emissions from the atmo
5G - Other

< >

7008 1POC Guideines v 9| [Urerrotes ~ o | [{57=Time Sevies

2. Column |A|: enter fotal amount of fossil liguid incinerated, in Gg.

Note: data entry is completed one row at a time for both Waste incineration and Fossil liquid incineration
worksheets
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Emission Factor input

Guidance on choice of EFs and parameters for estimation of GHG emissions from waste incineration is provided
in Section 5.4.1 (COy), Section 5.4.2 (CH4) and Section 5.4.3 (N2O) of the 2006 IPCC Guidelines. Updated guidance
for each GHG is provided in the corresponding Section of the 2079 Refinenent.

EFs are to be entered for each of the GHG, as selected in the toggle, as it follows:

CARBON DIOXIDE (COy)

» Waste incineration

In worksheet Waste incineration, when Carbon Dioxide (CO;) in the Gas toggle is selected:

1. Column |dmi|: the Software precompiles®! dm with the value contained in the Waste Type Manager for the

relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

Note: where users enter waste weight in a dry-weight basis, the value of 1is to be entered as dm to maintain
accuracy of estimates.

2. Column [CFi|: the Software precompiles®! CF with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

3. Column |FCFi|: the Soffware precompiles®! FCF with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value; a fraction (value between 0 and 1).

4. Column |OFi|: the Software precompiles®! OF#$? with the value 1 -i.e. 100% oxidation of carbon to COs..
Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific) value, a fraction (value
between 0 and 1).

Example: Single subdivision

W Appicstion Daswbme InventoryYear Wodsheets Repor:  Tock  Bwporimpon  Adminismate  Window  Help & x
(28008 POC Categaries = B | Waste pcreatin | Fossil i ¥ of mate = Tir 8

802 - Gtber (please specy)
4~ Wsate
& 4 - Sold Waste Disposal
A1 - Managed Waste Disposal Sites
A2 - Unmansged Waste Disposs] Site
A3~ Uncategorised Waste Dissesal 5

w2
AE - Other (piease specify)
Otter

54~ Indrect K20 emissions rom the atm
58 = Other (plesce speciy)

Waste Typs Mansger Uncertainties Time Serins dats entry_

Example: Multiple subdivisions

W Application Dotsbaze Inventory Yesr  Worksheets Reports  Tools  Export/import  Adminstrate  Window  Help -8 x

o of maste - Ter 1
302 - Other (plesse specity) ]| Werksheet
o Sector Wase 1990
Category:  Increstin and Open Buring o Viaste
Subcategory:  4C 1- Wase ncreran
Shoet Emescone hom oneraton of Waste

- Wast

Dats
Gas OARBON DIOXIDE (002 +

= [ = ey

¥ ‘Waste Typs Manager Uncertantes Tine Seres dats ensry .
< >

[Virk shaet rotes v 8| [Gearotes < @ [NCT Time Seree -3

» Fossil liquid incineration
In worksheet Fossil liquid incineration:

1. Column |B|: the Soffware precompiles FCI?®3 with the IPCC default value, i.e. 80%. Nevertheless, users can
overwrite the values with a user-specific (e.g., subdivision-specific) value, a percentage (value between 1 and 100).

2. Column |C|: the Software precompiles OF%2 with the IPCC default value, i.e. 100%. Nevertheless, users can
overwrite the values with a user-specific (e.g., subdivision-specific) value, a percentage (value between 1 and 100).

81 Of course, only if a value for the relevant parameter of the relevant waste type is contained in the waste type manager.
82 Oxidation factor.
83 Fossil carbon content of fossil liquid waste.
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METHANE (CHy)
» Waste incineration
In worksheet Waste incineration, when Methane (CHy) in the Gas toggle is selected:

1. Column |EFi|: select from the drop-down menu the relevant IPCC default EF or enter user-specific EF (e.g.,
country-specific) in kg CHa/Gg wet weight.

> Fossil liquid incineration

2006 IPCC Guidelines do not provide methodological guidance to estimate CH4 emissions from Fossil liquid
incineration. Users that wish to report those can use Waste incineration worksheet, although in such a case the
waste type needs to be added in the Waste Type Manager.

NITROUS DIOXIDE (N:O)
» Waste incineration
In worksheet Waste incineration, when Nitrous Oxide (N20O) in the Gas toggle is selected:

First users select whether to apply the IPCC Tier 1 Equation®* or, where data available allows, to apply IPCC Tier
3 Equation. To do so:

1. Column |N,O Tier 3]|: if users wish to apply the IPCC Tier 3 equation, then check the box, otherwise leave it
unchecked. If checked all cells on the right-hand side are greyed out and AD are copied by the Soffware into
wotksheet N2O Emissions from Incineration of waste — Tier 3.

Example: Selection of Tier 3 for estimation of N2O emissions

Viasiaincineraion Fopl kauidinciaraion  M20 Emibticns from Incinarationof waste- Tier 3

Then,
> if the checkbox in column |N,O Tier 3] is left unchecked:

2. Column |EFi|: select, from the drop-down menu, the relevant IPCC default EFs or enter user-specific EFs
(e.g., country-specific) in kg N2O/Gg wet weight.
Note: IPCC defanlt values are for waste reported on a wet weight basis; thus, where users enter AD on a dry weight basis IPCC defanlt values shall not be
selected, and a user-specific valne shall instead be entered.

» Otherwise, if the checkbox in column |N>O Tier 3| is checked, in worksheet N,O Emissions from
Incineration of waste — Tier 3:

2. Column |ECi|: enter a uset-specific value of N2O concentration in flue gas, in mg N2O/m3 of flue gas.

3. Column |FGVi|: enter a uset-specific value of flue gas generated by incineration, in m3/Mg of waste
incinerated.

Wimsimincimeraion Fosai audincinerabon | W20 Emissions rom Incineraion o wasie-Tier3 |
Workshest

Sector- e 2020

» Fossil liquid incineration

2006 IPCC Guidelines methodological guidance assumes N2O emissions to be negligible. Users that wish to report
those can use Waste incineration worksheet, although in such a case the waste type needs to be added in the Waste
Type Manager.

84'To prepare estimates according to NGHGI Tier 1 or Tier 2.
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Results

In worksheet Waste incineration, for each row of data the Sofiware calculates in mass units, Gg, CO> emissions
from incineration of solid waste of fossil origin, in column |EFi|, and CH4 and N2O emissions from incineration
of total waste (fossil and biogenic), in column |ETi|, as well as total emission as the sum of all emissions from
incineration of all waste categories and waste types listed in all subdivisions.

Furthermore, for purposes of UNFCCC CRT reporting, the Soffware also calculates:

W Appication Dotabsse InwentoryYear Worksheets Reporis Took  Erporvimport  Administiate  Window  Help - & x

ation Fossilliquid mcmneration IO Emissions from hcineration of maste - Tir

ae
inciaration and Open Buring of Wae

Subcategory:  AC.1 - Viaste honerston

Sheet Erssirs bom rerersion # Viase

Data
Gas  MITROLS 00GDE (N20)

Equaton 55

,7 Total Amount of e
- wasts | Tpeor o
Waste -

_ Categury

‘Waste Type Marsger Ureertaries Time: Series data eniry

1. Column | AFi|: amount of waste of fossil origin, Caleulated as total waste multiplied by the FCF value entered in
the Waste Type Manager for the relevant waste type.
2. Column |ABi|: amount of waste of biogenic origin Caleulated as total waste multiplied by 7-FCF.
Note: users may instead enter a user-specific value for both amounts -i.e. waste of fossil and of biogenic origin-.
To do so, in both columns |AFi| & | ABi| users:
a. first select Carbon Dioxide (CO2) in the Gas toggle, although the following applies to CH4 and N»O too,
b. then select Specified to replace the default selection Calulated.
Accordingly, the Soffware makes the cells editable, removing the green®> colour of the cells.
Recall, the two components of fotal amount of waste -i.e. fossil »s biogenic waste- shall sum up to the value

contained in column |Ai|. Thus, where users have data to enter for amount of fossil and/or biogenic waste,
both amounts shall be entered and the sum of the two shall correspond to the value contained in Column |Ai].

3. Column |EFi|: emissions of fossil origin, in Gg; for CH4 and N2O only, given that CO, emissions of fossil
origin are already calculated.
4. Column |EBi|: emissions of biogenic origin, in Gg; for CO,, CH4, N2O.

In worksheet Fossil liquid incineration, for each row of data the Soffware calculates in mass units, Gg, CO>
emissions from incineration of fossil liquid waste, in column |Fossil CO;, emissions|, as well as total emission as
the sum of all emissions from incineration of all waste types listed in all subdivisions.

In worksheet N2O Emissions from Incineration of waste — Tier 3, for each row of data the Soffware calculates
in mass units, Gg, N2O emissions from incineration of fossil liquid waste, in column |Fossil CO; emissions|, as

well as total emission as the sum of all emissions from incineration of all waste types listed in all subdivisions.

85 Green colour indicates cells where the Software calculates the value contained in.
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4.C.2. Open Burning of Waste

Open burning of waste is the activity of combustion of solid waste in open-air or in open dumps. It also can
include uncontrolled incineration devices.

IPCC Equations
GHG emissions from open burning are estimated by applying the following equations of the 2006 IPCC Guidelines.

» CO; emissions:
v Tier 1: Equations 5.1 & 5.2.
v Tier 2a%: Tier 1 equation, although with user-specific AD on waste and for MSW on its composition in waste

types.

v Tier 2b87: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific values for d, CF, and possibly for FCF and OF.

V" Tier 3: no IPCC Tier 3 Equation is provided in the 2006 IPCC Guidelines.

Table 5.1 provides an overview on tier levels at which default values or country-specific data are to be applied for
calculating CO; emissions.

» CH, emissions:
v' Tier 1: Equation 5.4.

V' Tier 2: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific EF.

v" Tier 3: no IPCC Tier 3 Equation is provided in the 2006 IPCC Guidelines.
» N:O emissions:
V' Tier 1: Equation 5.5.

V' Tier 2: Tier 1 equation, although with user-specific AD on waste, and for MSW on its composition, as well
as user-specific EF.
V" Tier 3: no IPCC Tier 3 Equation is provided in the 2006 IPCC Guidelines.

As explained in 1.2 Use of multiple tiers for reporting, GHG estimates prepared with user-specific Tier 3 methods
can be reported in the Soffware worksheets that implement IPCC Tier 1 equations.

Note: for the purposes of interoperability with the UNFCCC ETF Reporting Tool, the Soffware calculates estimates
of CO2, CH4 and N>O emissions from open burning disaggregated by the origin of waste i.e. biogenic vs fossi/ origin.
In the calculation worksheets, columns needed for such disaggregation are listed under the element Information
for UNFCCC CRT and are separated by a black vertical line from columns needed to implement the IPCC equation.

Software Worksheets

The Software calculates CO2, CH4 and N2O emissions from open burning using the following worksheets:

v’ Waste Type Manager: contains parameter data for each waste type, and the selection for AD between wet88 or
dry weight.

v' Open burning of waste: contains for each subdivision/waste category/type of waste the amount of waste burnt
and the relevant CO,, CH4 and N2O EFs and calculates associated GHG emissions.

86 Tier 2a method for open burning of waste could incorporate annual surveys on the amounts and the composition of waste burned by
households, authorities and companies responsible for the waste management.

87 Tier 2b method for open burning of waste could incorporate annual and detailed surveys on the amounts and the composition of waste
burned by households, authorities and companies responsible for the waste management described in Tier 2a, with a combined measurement
programme for emission factors related to the practices of open burning in the country.

8 The UNFCCC NGHGI requires wet weights.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision trees of the 2006 IPCC Guidelines, Figure 5.1 (CO») and
Figure 5.2 (CHs and N20), GHG estimates are calculated using a single methodological tier or applying a
combination of tiers according to the availability of AD and of user-specific® EFs and/or measurement data.

Open burning of Waste - solid waste - flowchart

STEP A
Waste Type Manager

Waste category/type and associated dm, CF and FCF

STEP B

Open burning of Waste
AD ulk 1 " AD may be calcnlated)

STEP C

Open burning of Waste
EF* ot** dmi, CFi, FCFi, OFi
* CHy and NoO ** CO,

STEP D

Open burning of Waste
CO», CH4, N2O Emissions

Step A, in Waste Type Manager, users (1) enter values for parameters for which an IPCC default value is not
precompiled, or (2) replace the value precompiled with their own user-specific values; and (3) enter user-specific
waste types, if any, and associated values for parameters.

Then, for each subdivision, if any:

Step B, in worksheet Open burning of waste, users:

v’ first select® Carbon Dioxide (CO3), in the Gas toggle, in the heading of the TAB,

v then enter AD.

Step C, in worksheet Open burning of waste, users:

v for CO,, may re-enter®! values for dn, CF, FCF and select or enter the value for OF,
v’ for CHy & N0 users elect or enter the EF values.

Step D, in worksheet Open burning of waste, for cach row of data and for each GHG, the Software calculates
emissions in mass units (Gg). In addition, total emissions of each GHG are calculated.

89 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be applied
to prepate estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2 methodological
approach can be implemented by either applying different region-specific EFs or applying the user-specific EF, as the weighted average EF
across the two regions, to both regions.

9 Activity Data shall be entered in the worksheet with CO; gas selected. Those AD are then used by the Sofiwzare to calculate emissions from
all three GHGs, including in worksheet N>O Ewzissions from Incineration of waste — Tier 3.

91 When users select the waste type in the dropdown menu, dw, CF, FCF values are automatically filled in by the Soffware, with the values in
the Waste Type Manager.

53 |Page


https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_5_Ch5_IOB.pdf#page=9
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_5_Ch5_IOB.pdf#page=12

Waste Sector Users’ Guidebook IPCC Inventory Software

Activity Data input

The 2006 IPCC Guidelines, Chapter 2 contains information about the compilation of AD on waste generation
composition and management. Regional default data on incineration are provided in Table 2.1, and country-specific
data for some countries can be found in Annex 2A.1. Further, guidance on collecting AD for open burning is found
in Section 5.3.

As a starting step, users enter in the Waste Type Manager all user-specific waste categories and waste types to
be reported in the NGHGI; and for each waste type listed in the Waste Type Manager revise, where needed, pre-
compiled values for Dry Matter Content (dm), Total Carbon in Dry Matter (CE)??, Fossil Carbon in Total Carbon (FCE)?.

Second, users compile the worksheet Open Burning of Waste cither with a single row of data for the entire
category (pet waste type) or with subnational aggregations. A univocal name/code is entered in column

Subdivision | per subdivision. If one subdivision (i.e. a single row of data) is used per waste type then “unspecified”,
as selected from the dropdown menu, can be used.

Note: AD to estimate emissions from each GHG shall be entered only once in worksheet Open Burning of Waste,
when Carbon Dioxide (CO>) is selected in the Gas toggle. When CHy or N»>O are selected, AD cannot be entered. The
Software automatically uses AD entered for COs as the AD to calculate emissions of Methane (CHy) and Nitrous Oxide
(N20) in the calculation worksheet when the relevant GHG is selected in the Gas toggle.

In worksheet Open Burning of Waste select Carbon Dioxide (CO2) in the Gas toggle and then:
1. Column |Waste category|: select category of waste -municipal waste, industrial waste, sludge, other waste- from the

dropdown menu.

2. Column |Type of waste|: select the type of waste from the dropdown menu. If data are not available by waste
type (food, garden and park, plastic, rubber and leather, etc) then select Bulk Municipal Waste (Equation 5.1),

otherwise enter each waste type, one per row (Equation 5.2).
Note: waste types in the dropdown menu are those listed in the Waste Type Manager.

006 L Cotagones = 9 || Oper Bumeg o anie

Bk Mumcosl s

Wame Tioe Marager reenartes Trve Saces cas oty

3. Column |Ail: enter total amount of waste open burned, in Gg.

92 Fraction of C in dry matter.
93 Fraction of fossil C in total C.
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Emission Factor input

Guidance on choice of EFs and parameters for estimation of GHG emissions from open burning of waste is
provided in Section 5.4.1 (COy), Section 5.4.2 (CH4) and Section 5.4.3 (N2O) of the 2006 IPCC Guidelines. Updated
guidance for each GHG is provided in the corresponding Section of the 2079 Refinensent.

Emission factors are to be entered for each of the GHG, as selected in the toggle, as it follows:

CARBON DIOXIDE (COy)

In worksheet Open Burning of Waste, when Carbon Dioxide (CO;) in the Gas toggle is selected:

4. Column |dmi|: the Software precompiles®* dm with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

Note: where users enter waste weight in a dry-weight basis, the value of 1is to be entered as dm to maintain
accuracy of estimates.

5. Column |[CFi|: the Soffware precompiles?! CF with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

6. Column |FCFi|: the Soffware precompiles?! FCF with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

7. Column |OFil: the Soffware precompiles’! OF? with the value 0.58 -i.e. 58% of carbon oxidised to COs.
Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific) value, a fraction (value
between 0 and 1).

METHANE (CH.,)

In worksheet Open Burning of Waste, when Mezhane (CH,) in the Gas toggle is selected:

4. Column |EFi]|: select from the drop-down menu the relevant IPCC default EF or enter user-specific EF (e.g.,
country-specific) in kg CHa/Gg wet weight.
Note: IPCC defanlt values are for waste reported on a wet weight basis; thus, where users enter AD on a dry weight basis IPCC' defanlt values shall not be
selected, and a user-specific value shall instead be entered.

NITROUS OXIDE (N20)

In worksheet Open Burning of Waste, when Nizrous Oxide (IN+O) in the Gas toggle is selected:

4. Column |dmil: the Soffware precompiles®® dm with the value contained in the Waste Type Manager for the
relevant waste type. Nevertheless, users can overwrite the values with a user-specific (e.g., subdivision-specific)
value, a fraction (value between 0 and 1).

Note: where users enter waste weight in a dry-weight basis, the value of 1is to be entered as dm to maintain
accuracy of estimates.

5. Column |EFi|: select from the drop-down menu the relevant IPCC default EF or enter user-specific EF (e.g.,
country-specific) in kg N2O/Gg dry weight.

Results

In worksheet Open Burning of Waste, for each row of data, the Soffware calculates in mass units, Gg, CO2
emissions from open burning of solid waste of fossil origin in column |EFi|, and CH4 and N>O emissions from
incineration of total waste (fossil and biogenic) in column |ETi|. Total emission as the sum of all emissions from
open burning of all waste categories and waste types listed in all subdivisions is also calculated.

Furthermore, as explained in 4.C.1. Waste Incineration, for purposes of UNFCCC CRT reporting, the Soffware

also calculates CO, emissions from biogenic carbon as well as disaggregating CHy and N2O emissions into fossil
and biogenic components.

9 Of course, only if a value for the relevant parameter of the relevant waste type is contained in the waste type manager.
% Oxidation factor.
% Of course, only if a value for the relevant parameter of the relevant waste type is contained in the waste type manager.
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4.D. Wastewater Treatment and Discharge

Information
Wastewater treatments and discharges are classified into Domestic and Industrial wastewater.
The Wetlands Supplement extends wastewater treatment to Constructed Wetlands.”?

Figure 6.2 of the Wetlands Supplement represents the different pathways for wastewater treatment and discharge. It is
good practice to draw a diagram like Figure 6.2 to consider treatment and discharge systems and pathways including
collected and uncollected as well as freated and untreated, for both Domestic and Industrial wastewaters.

GHG
The Software estimates the following GHGs for wastewater treatment and discharge:

COZ CH4 NzO HFCS PFCS SF() NF3
X X

CO, emissions from organic carbon are not estimated and reported in the Waste sector since CO» emissions are of
biogenic origin and are covered under the AFOLU sector®.

N2O emissions can occur as direct emissions from advanced treatment plants, and indirect emissions from
wastewater after disposal of effluent into waterways, lakes or the sea.

97 Including Constructed Wetlands (CWs) and Semi-Natural Treatment Wetlands (SN'TWs).

9% CO; emissions of perennial biomass are reported as C stock losses, while CO2 emissions of annual biomass are not reported given that the
CO; removals that have originated from that biomass are also not reported. This is because annual biomass is assumed to conclude its cycle
within a year (i.e., both CO; removals and subsequent CO; emissions occurring within a time-period of 1 year).
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4.D.1. Domestic Wastewater Treatment and Discharge

Domestic wastewater treatment and discharge is the activity of treatment and discharge of wastewater from
household use. According to the IPCC guidelines, treatment and discharge of commercial wastewater are reported
as part of domestic wastewater.
Hereafter information is reported aggregated for each GHG:

1.  METHANE (CH4) emissions
1I.  NITROUS OXIDE (IN20) emissions (direct and indirect)
Note for both GHGs, domestic wastewater treated in Constructed Wetlands is reported in separate worksheet and

so care should be taken to separate AD between all types of treatment and discharge pathways and
Constructed Wetlands.

Note users need to ensute consistency of data/information used to estimate in different worksheets CH4 and N>O
emissions.
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METHANE (CH,)

IPCC Equations

CH4 emissions from Domestic Wastewater Treatment and Discharge are estimated by applying the following
equations of the 2006 IPCC Guidelines and its Wetlands Supplement.

» CH,4 emissions (excluding treatment in Constructed Wetlands)
v' Tier 1: Equations 6.1, 6.2 and 6.3.
v Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2006 IPCC Guidelines.

» CH4 emissions from treatment in Constructed Wetlands
v' Tier 1: Equations 6.1, 6.2 and 6.3 of the Wetlands Supplement.
v Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2006 IPCC Guidelines.

Software Worksheets

The Software calculates CH4 and N2O emissions from Domestic Wastewater Treatment and Discharge using the
following worksheets:

v' CH4 emissions: contains for each subdivision the amount of organically degradable matter in treated?
wastewater, as calculated or entered directly, as well as the CHy4 EF and calculates associated CH4 emissions.

v' CH, emissions from constructed wetlands: contains for each subdivision the amount of organically
degradable matter in wastewater, as calculated or entered directly, as well as the CH4 EF, as calculated or entered
directly, and calculates associated CH4 emissions.

9 Excluding Constructed Wetlands treatments.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision tree, Figure 0.2 of the 2006 IPCC Guidelines and Figure
0.3 of the Wetlands Supplement worksheets, GHG estimates are calculated using a single methodological tier or
applying a combination of tiers according to the availability of AD and of uset-specific!® EFs and/or measurement
data.

Domestic Wastewater Treatment and Discharge — CH4 — Flowchart

STEP Al STEP A2
CH,4 Emissions CH4 Emissions from Constructed Wetlands
Enter/Calculate AD (TOW) Enter/Calculate AD (TOW)

STEP B1 STEP B2
CH, Emissions CH4 Emissions from Constructed Wetlands
Enter/ Calculate CHy EF (population income) Enter/Calculate CH4 EF (Bo, MCF))

STEP C1 STEP C2
CH,_ Emissions CH4 Emissions from Constructed Wetlands
CH4 Emissions CH4 Emiss

Using a different worksheet according to the treatment system (i.e. non-Constructed Wetlands s
Constructed Wetlands), for each subdivision, if any:

Step Al, in worksheet CH4 Emissions, users enter either Toza/ Organics in Wastewater (TOW) ot Population, Biochenical
Oxcygen Demand (BOD) and correction factor for industrial BOD to calculate TOW.

Step A2, in worksheet CH4 Emissions from Constructed Wetlands, users enter either Toza/ Organics in Wastewater
(TOW) ot Population, Biochemical Oxygen Demand and correction factor for industrial BOD to calculate TOW.

Step B1, in worksheet CH4 Emissions, users cither enter Weighted Emission Factor (WEF) or enter Population, as
stratified by income level and type of treatment and discharge pathway, and the associated EF. The EF may alternatively be
calculated from maxinum methane producing capacity (Bo) and Methane Correction Factor (MCF)- and calculate the WEF.

Step B2, in worksheet CH4 Emissions from Constructed Wetlands, for each type of Constructed Wetlands,
users enter either EF or maximum methane producing capacity (Bo) and Methane Correction Factor (MCF) and the Soffware
calculates the EF.

Step C1, in worksheet CH4 Emissions, for each row of data users enter Siudge removed, if any, as well as CHy flared
and CHy recovered for energy use then the Software calculates emissions in mass units (Gg). In addition, total emissions
are calculated.

Step C2, in worksheet CH4 Emissions from Constructed Wetlands, for each row of data the Soffware calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

100 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be
applied to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2
methodological approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF,
as the weighted average EF across the two regions.
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Activity Data input

The AD for this source category is the amount of organically degradable material in the wastewater (TOW). This
parameter is a function of human population and it can be calculated from the biochemical oxygen demand (kg
BOD/year) to oxidise the organic matter (Equations 0.3 and 6.3).

WORKSHEFET CH4 Emissions

Table 6.4 provides BOD values in domestic wastewater for selected regions and countries. Section 0.2.2.3 provides
guidance on data needs and where to find and how to apply data.

Users compile the worksheet CH4 Emissions either with a single row of data for the entire category or with

subnational aggregations. For each subdivision a univocal name/code is entered in column |Subdivision | . If a single

row of data is used (i.e., one subdivision) for the entire category then “unspecified”, as selected from the dropdown
menu, can be used.

For each subdivision in column |Subdivision| data are entered as it follows:

The Software provides two options for AD, TOW, in the dropdown menu in column |Organic degradable material
in wastewater (kg BOD /vr) |: Calculated or Specified.

So, as a first step:
1. Column |Organic degradable material in wastewater | : users select:

v’ either Specified, if user-specific data (e.g., country-specific data) on TOW are available,
v otherwise Calenlated, which implements Equation 6.3.

isdViedands  DiveciNZD Emvessios iom Treatmert Flants  Indrect W20 Emissions  DisctN20 Envssicns bom Constructed Vidands

EEE—

-

Sector- ase 1890
Catemcry:  Wasewiter Trnsimert a0 Dicharge

Subcategory. 4

Shoet

Dt

Once selected, users follow one of the following two paths:
A. TOW Specified

2. Column |[TOW/|: enter TOW, in kg of degradable orgamc matter per year

2556 5 Gateearns B
3D - Other
0.1 - Harvested Wood Products
D2 - Other (please spacify)
S 4~ Waste

om  Enm ctod Wetlords  Indvect N2O Emssions  Or Ermiss.ons from Consructed Wetlnd

1990
Yetsonte Tostrt ol
CHe Emssona from Domeste Wastewster

i)
it

{
§

{

41A2 Unmanaeed Watte Dapoea Shes
A3 - Uncategorsed Waste Dsposal Sites
et

©2-0
4D - Wastowster Trestment and Discharee

402~ Indusiril Wastemater Troatment and Discharee
AE - Other (please specity)
Other

5A - Idrect N2O emissions from the atmosheric depositi
5B - Indiact CO2 amissians from the atmoscharic axidatio

B. TOW Calenlated
2. Column |P]: enter population, capita.

3. Column [BOD|: select the relevant IPCC default EF from the drop-down menu or enter user-specific
EF, in grams of degradable organic matter per capita per day.

4. Column |Correction factor for industrial BOD discharged into sewers (I) | : users select:

v’ either Specified, if user-specific data (e.g., country-specific data) are available,
v’ otherwise Caleulated, which implements Equations 6.1 and 6.2.

(CH4 Eminsions rom Conswucied etisnds  DivectN20) Emissions from TressmentPlsts  IndrectN20 Emissions.  Dirscth20 Emissicns brom Consircted etiands.

CraEmasicns
Woksheet
Sector: Ware 1990
Category:  Wasenter Tresirent and Discharge

Subcatogory: 40,1 - Cumests Wastzuster Tremmert and Dizharge

Sheat JEF S ————

stz

Once selected, users follow one of the following two paths:

A. T Specified

5. Column [I]: enter correction factor for co-discharge, dimensionless.
B. T Calenlated

5. Column |1]: click the Editmark L% on the right-hand side, opening the sub-worksheet below.
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Correction factor for industrial BOD discharged in sewers

n factor for industrial BOD rged in sewers

Degree of utilization Correction factor for industrial BOD discharged in
(Fraction)

Pj

| [ F=5(Fi=0] T=3(Fi"/P=0]

6. Column [j]:select the relevant type of treatment and discharge pathway from the drop-down menu
or enter a uset-specific type.

7. Column |Pj|: enter the degree of utilization, in the relevant subdivision, of the relevant type of
treatment and discharge pathway, a fraction between 0 and 1.

8. Column [Ij]: select the IPCC default correction factor from the drop-down menu or enter a user-
specific, a value from 1 onward.
Note: 1.25 means that co-discharged organic matter from industrial sources equals to 25% of that discharged by domestic soures.
Note: 1 means that co-discharge in uncollected type of treatment and discharge pathway is not relevant for this category.

Note: the weighted average is calculated automatically in the green cell at the bottom of column [1j].

CHIEmissons  Drect N20 Emssions from Trestment Plants  CHI Emasons homConatructed Wetlinds  Indrect N2O Emssions  Desct N20 Emusons from Constructed Wetlsn

Workshoet

Sector Waste 1990
Category . Wastewater Trestmert and Dacharge

Subcategory:  4.0.1 - Domestic Wastewater Treatment and Dscharge

Shoet Ch4 Eminsions from Domestic Wastewater

As a final step:
9. Column |S|: users enter the amount of sludge removed, kg of degradable organic matter per year, if any.
IWORKSHEET CH4 Emissions from Constructed Wetlands

Users compile the worksheet CH4 Emissions from Constructed Wetlands either with a single row of data for
the entire category or with subnational aggregations. For each subdivision a univocal name/code is entered in

column |Subdivision|. If a single row of data is entered for the entire category then “unspecified”, as selected from
the dropdown menu, can be used.

For each subdivision in column |Subdivision| data are entered as it follows:

The Soffware provides two options for AD, TOW, in the dropdown menu in column |Organic degradable material
treated in CWj (kg BOD/yr) |: Caleulated or Specified.

So, as a first step:
1. Column |Organic degradable material treated in CW/j|: users select:

v’ either Specified, if user-specific data (e.g., country-specific data) on TOIW are available,
v’ otherwise Caleulated, which implements Equation 6.3.

CHeEmaaions (14 Emiasions from Consructed Vetisn®  DirectM20 Emissions rom Trestment Plants  Indirect N20 Emissions  Dwoct H20 Emiasions from Constucted Wtlands

1990

sigggg

Wazewster Trstmars s Discharge:
4D 1 Domestic Wastewater Troabmert and Docharge
(CH4 Einsiors frm Carsinced Wetlavds

Once selected, users follow one of the following two paths:
A. TOW Specified

2. Column |TOW|: enter TOW, in kg of degradable organic matter per year.
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[CHA Emissaons T4 Emissions from Consiruciod Wellonds  Divect N2O Emissions from TrestmentPlaris _ Indirect N2 Emssions _ DirectH20 Emvssicns fom Consinacied Weliands

1990

B. TOW Calenlated

2.

Column |j|: select the relevant Type of Constructed Wetlands (CW)j) from the drop-down menu or enter
a user-specific type.

Column |Pj|: enter the population served by the relevant CWj, capita.

Column |BOD |: select the relevant IPCC default EF from the drop-down menu or enter a user-specific
EF, in grams of degradable organic matter per capita per day.

Column | Correction factor for industrial BOD discharged into sewers (I)|: select the relevant IPCC
default from the drop-down menu or enter a user-specific value.

Note: 1.25 means that co-discharged organic matter from industrial sonrces equals to 25% of that discharged by domestic sources.

Note: 1 means that co-discharge in uncollected type of treatment and discharge pathway is not relevant for this category.

CriEnissions | CFR BTSN T T

Direct H2D Erissiors e Coratructed Viedands

1990

i
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Emission Factor input
WORKSHEET CH4 Emissions

The Software provides two options to deal with the weighted emission factor, WEF, in the dropdown menu in
column |Weighted Emission Factor (kg CH4/kg BOD) |: Calerlated or Specified.

So, as a first step:

1. Column |Weighted Emission Factor (kg CHy/kg BOD) |: users select:
v’ either Specified, if user-specific (e.g., country-specific) WEF(s) are available,
v’ otherwise Calculated, which implements Equations 6.1 and 0.2.

| CH4Emissions  Direct N20 Emissions from Treatment Plants  OH$ Emissions from Constructed Wetlands  Indirect N20 Emissions  Direct N20 Emissions from Oonstructed Wetlands

Worksheet

Sector: Waste 1990
Category: Wastewater Treatment and Discharge

Subcategory: 4.1 - Domestic Wastewater Treatmert and Discharge

Sheet: (CH4 Emissions from Domestic Wastewater

Equation 61,63

‘ CH4 CH4
Emissions | Emissions
(kg CH4) | (Gg CH4)

S | Flaring |Energy use|
= F R

Degradable
Subdivision Weighted Emission Factor | Population |  organic | Correction factor for industrial
(Region, city, etc) (kg CH4/kg BOD) (Capita) | component | BOD discharged in sewers
(glcap/day

Organically degradable
material in wastewater
(kg BOD/yr)

Siu
removed | Methane recovered
(k

9 (kg CHa)
BODAYr)

Once selected, users follow one of the following two paths:
A. WEF Specified
2. Column |WEF]: enter the WEF, in kg of CH4 emissions per kg of degradable organic matter.

(CHa Eminsions  Crié Emissions from Consructed Wellands | Divect N2O Ervasions from TrestmentPlarts  IndiectzD Emmsions  Direct MZ0 Envesicns bom Constnucied Wellands

Viasie 1980
and

ail

Fiaing Enegyuse  EWEF
F L

B. WEF Calenlated
2. Column |WEF|: click the Edit mark on the right-hand side, opening the sub-worksheet below.

Weighted Emission Factor

Equation 6.1,6.2

Income Group Weighted Emission Factor (kg CH4/kg BOD)

(

. x
* [Tota

i L rw-oowm WIEF = E(WEFD = 0000]

3. Column [i]: select the income group (rural, urban high income and urban low income) from the drop-
down menu or enter user-specific group.

4. Column |Ui]|: enter the fraction of population in the group I, a fraction between 0 and 1.

Note: in the last cell of column | Ui\ the Software sum up the fractions entered in the column. Fractions shall sum up to 1, otherwise the Software shows
a red backgronnd colonr in the cell to signal the error.

‘Weighted Emission Factor X

Equation 6.1

Income Group Fraction of Population in Income Group

Weighted Emission Faclor (kg CHdkg BOD)

(Fraction)
i ui [ WEFi
@ Rural 02 0.0 x
@ Rural 02 0.0036 x
@ ] Rural 02 0006  x
+ Urban high ncome 04 004 x
& Urban high income 04 [ x
0 Urban low ncoms 04 0036 x
& Urban low income 04 00084 x
+ Urban low mcome 04 0 x
x
[Total
| B =01

Once 7 and Ui ate entered, a symbol # will be shown on the left-hand side of each row. Users click on it
to open an additional table of variables to be entered for the calculation of WEF.
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Weighted Emission Facter

Equation 6.1, 6.2

Income Group

Type oftreatmrem and Degree of ission Faclor

“H4/kg BOD}

| WEFi = Z(WEFj) = 0.000]

Column |j|: select from the drop-down menu the relevant type of treatment and discharge pathway or
enter a user-specific type.

Column |Tij[: enter the degree of utilization, in the group of population 7 of the relevant type of
treatment and discharge pathway, a fraction between 0 and 1.

Note: Table 6.5 provides the fraction of population for each income group and the associated degree of utilization of types of treatment and discharge
pathway for some conntries.

Note: in the last cell of column | Ui | the Software sum up the fractions entered in the columm. Fractions shall sum up to 1, otherwise the Software shows
a red background colonr in the cell to signal the error.

The Soffware provides two options for EF in the dropdown menu in column | Emission Factor (kg
CHy/kg BOD) |: Calenlated or Specified. To enter the data for the EF:

Column | Emission Factor CH,/ke BOD) | : users select:
v’ either Specified, if user-specific (e.g., country-specific) EF(s5) are available,
v’ otherwise Calenlated, which implements Equation 6.2.

Methane
Type of treatment and
athway or
em

Weighted Emission Factor (kg CH4/kg
BOD)

WEFj = Ui *Tij *

0,300 Calculated

Specified
Once selected, users follow one of the following two paths:
A. EF Specified

8. Column |EF|: enter EF, in kg of CH4 emissions per kg of degradable organic matter.

Methane
Maximum methane |correction factor
producing capacity for treatment
(kg CH4/kg BOD) system
(Fraction)

[ Centralized, aerobic tre.

Type of treatment and
discharge pathway or
system

Degree of
utilization
(Fraction)

Emission Factor Weighted Emission Factor (kg CH4/kg
(kg CH4/kg BOD) BOD)

WEFj = Ui * Tij * EFj

EFj=Bo * MCF
or specified

B. EF Caleulated

8. Column |Bqg|: the Soffware precompile maxinum methane producing capacity with the IPCC default value
of 0.6; users can overwrite the value with a user-specific value, in kg CH4/kg BOD.

Note: for domestic wastewater, a COD-based value of Bo can be converted into a BOD-based value by multiplying it with a factor of 2.4
Column |[MCF|: once users select one of the IPCC default types of treatment and discharge
pathways from the dropdown menu, the Soffware automatically compiles the IPCC default methane
correction factor in this column. Users can overwrite this value with a user-specific one. Where a user-
specific type of treatment and discharge pathway has been entered in column [/], users enter a
user-specific value, a fraction between 0 and 1.

Methane
of treatment and

\ 55 ctor (kg CHa/k
scharge pathway or Weighted Emission Factor (kg GH4/kg

BOD)

WEFj = Ui * Tij *EFj

[l Centralized, zerobic tre..

Note the calculation of WEF is implemented at three levels:

L

II.

First, WEFj is calculated per each type of treatment and discharge pathway j used by a relevant group
of population.

Second, WEFi is calculated per each population group .
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Weighted Emission Factor X
Equation 6.1, 62
Income Group
II
BOD)
WEF] = Ui * Tij * EFj
Latrine Calculated
Centralized, aerabic fre.. 0.200 06 0.300| Calculated 0.180 0.007) X I
X
Total
[ =(Tij) =1.000] I WEFi = 5(WEFj) = 0.017] II
5 II
:jl'i,ape ::;Le:‘;'::;?nj Weighted Emission Factor (kg CH4/kg
Centralized, aerobic tre. Calculated . I
Latrine 0.200 06 v 0.100] Calculsted 0.060 0.010] x
x
[Total
1 [ Z(Tij} =1.000] I WEFi = Z(WEF]) = 0.125] 1I
III.  Third, WEF is calculated per each subdivision.
= ————— [T —— ————————

[ o

WORKSHEET CH4 Emissions from Constructed Wetlands

The EF for wastewater treatment in CW is a function of the maximum CH4 producing potential, B, and the MCF
(Equation 6.2 of the Wetlands Supplement).

The Software provides two options for the EF in the dropdown menu in column |[FEmission Factor (kg CHy/kg
BOD) |: Caleslated or Specified. To enter the EF:

Column Emission Factor CH4/ke BOD) | : users select:

v’ either Specified, if user-specific (e.g., country spec1ﬁc) EF(s) are available,

Direct N20 Emissions from Treatment Plants ~ “H{ Emissions trom

© Indrect N20 Emissions  Drect N2

CHY Emssions. s trom Constructed Wetland:

[ Worksheet

Sector- Waste 1990
Category: Wastewater Trestment and Discharge

Subcategory: 4D 1-Domestic Wastewater Treatment and Discharge

Sheet (CH4 Emissions from Constructed Wetlands.

Data

Equstion 6.1 &

Maximum

Populstion | Degradatle ection factor | o methane

v otherwise Ca/m/ated which 1mplernents Equation 6.2.

[CHAEmasions CPe Ervion bor
ionsnest

TirectZ0 Emsasiors bem Consiied Wands

Sectar: Waate 1990
Catogory.  Wadtewster Trestoant st Gchige

Subcatepory: 401 - Dumestc Viaslewse: Trestmert and Dacharge

Sheet: ™ od et

Once selected, users follow one of the following two paths:
A. EF Specified

2. Column |EF|: enter the EF, in kg of CH4 emissions per kg of degradable organic matter.
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CHUEmissions  Drect N20 Emissions from Treatment Plants  CH Emssions &

Waste 1990
Wastewater Treatment and Discharge.

- 4D.1-Domestic Wastewater Treatmert and Discharge
CH4 Emmsions from Constructed Wetlands

Il

B. EF Calcnlated

2. Column [Bg|: once users select one of the IPCC default types of constructed wetlands from the
dropdown menu, the Sofiware automatically compiles the IPCC default maximum methane producing capacity

in this column. Users can overwrite it with a user-specific value. Where a user-specific type constructed

wetlands has been entered in users enter a uset-specific value, in kg CHy/kg BOD.

Column |MCFj|: once users select one of the IPCC default types of constructed wetlands from the

dropdown menu, the Soffware automatically compiles the IPCC default methane correction factor in this column.

Users can overwrite it with a user-specific value. Where a user-specific type constructed wetlands has been

entered in column |7|, users enter a uset-specific value, a fraction between 0 and 1.
[CHeEmmssons  Drect N20 Emssions from Treatment Plants HE Emizzons from Constructed Wetlands  fndirect N20 Emissions  Direct N20 Emissions f
[Work sheet

rom Conatructed Wetlands
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Results
IWORKSHEET CH4 Emissions
To get Results, as CH4 emissions for each Subdivision, users:
v" Column |F|: enter the annual amount of CHy generated that is flared at the treatment site.

v" Column |R]: enter the annual amount of CH4 generated that is captured and used for energy production.

Finally, the Soffware calculates in column | CHy emissions | the CH4 emissions in mass units, Gg, for each Subdivision,
as the CH4 generated minus the quantity recovered, either flared or used for energy production, as well as total CHy
emission.

WORKSHEET CH4 Emissions from Constructed Wetlands

For each row of data, the Soffware calculates in mass units, Gg, CH4 emissions in column |CH4 emissions| as well
as total CH4 emissions.
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NITROUS OXIDE (N;O)
IPCC Equations

GHG emissions from Domestic Wastewater Treatment and Discharge are estimated by applying the following
equations of the 2006 IPCC Guidelines and its Wetlands Supplement.

» Direct N>O emissions (excluding treatment in Constructed Wetlands)
V' Tiers 1 & 2 & 3: none.
However, equation 0.9. is provided in Box 6.1 of the IPCC Guidelines together with an EF calculated for the

Northern United States. This equation is not qualified as a methodological tier level, although users can apply
it where direct N2O emissions from advanced centralized wastewater treatment plants with controlled

nitrification and denitrification steps are to be estimated. As such, Equation 6.9 is implemented in the Software
as well as the EF value given in Box 6.1, which, although provided in the Soffware, is NOT qualified as an
IPCC default EF.

» Indirect N>O emissions (including treatment in Constructed Wetlands)

v' Tier 1: Equations 6.7 & 6.8.

v' Tier 2: Tier 1 equations, although with a user-specific EF.

v' Tier 3: no IPCC Tier 3 Equation is provided in the 2006 IPCC Guidelines.
» N,O emissions from treatment in Coznstructed Wetlands

v’ Tier 1: Equations 6.5 and 6.6 of the Wetlands Supplement.

v' Tier 2: Tier 1 equations, although with a user-specific EF.

v' Tier 3: no IPCC Tier 3 Equation is provided in the Wetlands Supplement.
Software Worksheets

The Software calculates N>O emissions from domestic wastewater treatment and discharge using the following
worksheets:

v' Direct N,O emissions: contains, for each subdivision, the amount of population that uses advanced treatment
plants? as well as the N>O EF and calculates associated N>O emissions.

v' N0 emissions from constructed wetlands: calculates, for each subdivision, the amount of nitrogen in
effluents to constructed wetlands as well as the NoO EF and calculates associated N>O emissions.

v" Indirect N;O Emissions: calculates, for each subdivision, the amount of nitrogen in effluents from treatment
plants!! subtracts the N treated in wastewater plants, contains the N>O EF, and calculates associated NoO
emissions.

101 Including from Constructed Wetlands.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision tree Figure 6.4 of the Wetlands Supplement worksheets,
GHG estimates are calculated using a single methodological tier or applying a combination of tiers according to the
availability of AD and of uset-specificl?2 EFs and/or measurement data.

Domestic Wastewater Treatment and Discharge — N2O — Flowchart

STEP Al
Direct N2O Emissions from STEP A2 STEP A3
Treatment Plants Indirect N>O Emissions N,O Emissions from
AD (Population served by AD (Total N in effluent minus Total Constructed Wetlands
wastewater treatment plants & N treated in plants)) Calculate AD (Total N in effluent)

industrial wastewater co-discharge)

STEP B1 STEP B2 STEP B3
Direct N,O Emissions from N0 Emissions from

Treatment Plants Indirect N lgz(?}:l;::mlssmns Constructed Wetlands
N20O EF = N0 EF

STEP C1 STEP C2 STEP C3
Direct N,O Emissions from N>O Emissions from

Indirect N>O Emissions ~
Treatment Plant = Constructed Wetlands

N>O Emissions B N>O Emissions

Using different worksheets according to the treatment system (i.e. non-Constructed Wetlands us
Constructed Wetlands), for each subdivision, if any:

Step Al, in worksheet Direct N2O Emissions from Treatment Plants, users enter Population served by treatment
plants and fraction of industrial co-discharged proteins.

Step A2, in worksheet Indirect N2O Emissions, users enter Population, per capita protein consumption, fraction of N in
proteins, fraction of proteins discharged not consumed, and fraction of industrial proteins co-discharged, IN removed with Sludge to
calculate Total Nitrogen in effluent.

Step A3, in worksheet N2O Emissions from Constructed Wetlands, users enter Population, per capita protein
consumption, fraction of N in proteins, fraction of proteins discharged not consumed, fraction of industrial proteins co-discharged, and
N removed with Slndge to calculate Total Nitrogen in effluent.

Step B1, in worksheet Direct N2O Emissions from Treatment Plants, users enter EF.

Step B2, in worksheet Indirect N2O Emissions, users enter EF.

Step B3, in worksheet N;O Emissions from Constructed Wetlands, for each type of Constructed Wetlands,
users enter EF.

Step C1, in worksheet Direct N2O Emissions from Treatment Plants, for each row of data the Soffware calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

Step C2, in worksheet Indirect N2O Emissions, for each row of data the Soffware calculates emissions in mass
units (Gg). In addition, total emissions are calculated.

Step C3, in worksheet N2O Emissions from Constructed Wetlands, for each row of data the Soffware calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

102 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be
applied to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2
methodological approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF,
as the weighted average EF across the two regions.
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Activity Data input

N20O emissions from wastewater depends on the amount of N in wastewaters.

Users compile the worksheet Direct N2O Emissions from Treatment Plants or Indirect N2O Emissions or
N20 Emissions from Constructed Wetlands either with a single row of data for the entire category or with
subnational aggregations. A univocal name/code is entered in column |Subdivision| for each subdivision. If only
one subdivision (i.e., a single row of data for the whole category) is entered then “unspecified”, as selected from the
dropdown menu, can be used.

Then, for each subdivision in column |Subdivision | users:

IWORKSHEET Direct N2O emissions from treatment plants

Column [ A [: enter Population in the subdivision, capita.
Column |B|: enter Degree of utilization of modern, centralized wastewater treatment plants, a fraction between 0 and 1.

Column |C|: can enter a uset-specific value by overwriting the IPCC default value precompiled -i.e. 1.25- for
the fraction of industrial proteins co-discharged, kg of total N discharged / kg N in domestic wastewatet.

IWORKSHEET Indirect N>O emissions

Column |A|: enter Population in the subdivision, capita.

Column |B|: enter per capita protein consumption, in kg protein per capita per day.

Note if national statistics on protein consumed or protein supply are not available, Food Balance Sheets of
FAOSTAT (https://www.fao.org/faostat/en/#Hdata/I'BS) can be used as AD on per capita protein supply
guantity. This information represents the total amount of protein available to the population but must be adjusted
to reflect the fraction of protein consumed (FPC), according to Equation 06.10a of the 2079 Refinement. Default
regional values of FPC are listed in Table 6.10a.

Column | C|: automatically completed with the IPCC default value for the fraction of Nitrogen in protein -i.e. 0.16-.
This can be overwritten with a user-specific value.

Column |D|: select the IPCC default value for the fraction of non-consumed proteins disposed in sewer system from the
drop-down menu or enter a user-specific, kg of N in domestic wastewater / kg N in consumed proteins.

Column |E|: automatically completed with the IPCC default value -i.e. 1.25- for the fraction of industrial proteins
co-discharged, kg of total N discharged / kg N in domestic wastewater. This can be overwritten with a uset-
specific value.

Column |F|: enter the amount of N removed with sludge, if any, kg N.

Column [H|: the Soffware automatically compiles the amount of N emitted as direct N2O emissions from
treatment plants from data entered in worksheet Direct N2O emissions from treatment plants, kg N/year.

Column G: the Soffware automatically calculates the amount of N contained in effluent water as the total N
discharged minus the amount removed as sludge and already directly emitted as N>O from treatment plants.

IWORKSHEET N2O emissions from Constructed Wetlands

. Column |Type of constructed wetlands|: select the type of CWs from the drop-down menu or enter a user-

specific type.

2. Column |A|: enter Population served by the relevant type of CWs, capita.

7.

Column |B|: enter per capita protein consumption, in kg protein per capita per day.

Column |C|: automatically completed with the IPCC default value for the fraction of Nitrogen in protein -i.e. 0.16-.
This can be overwritten with a user-specific value.

Column |D|: select the IPCC default value for the fraction of non-consumed proteins disposed in sewer system from the
drop-down menu or enter a uset-specific value, kg of N in domestic wastewater / kg N in consumed proteins.

Column |E|: automatically completed with the IPCC default value -i.e. 1.25- for the fraction of industrial proteins
co-discharged, kg of total N discharged / kg N in domestic wastewater . This can be overwritten with a uset-
specific value.

Column |F|: enter the amount of N removed with sludge, if any, kg N.

Note: no gnidance is provided on Siudge in the Wetlands Supplement

8.

Column G: the Soffware automatically calculates the amount of N contained in effluent water as the total N
discharged minus the amount removed as sludge.
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Emission Factor input
IWORKSHEET Direct N2O emissions from treatment plants
1. Column |D|: automatically completed with the IPCC default EF value -i.e. 0.0032-, in kg N>O/person/yeat.
This can be overwritten with a user-specific value.
IWORKSHEET Indirect N2O emissions
1. Column |[1]: automatically completed with the IPCC default EF value -i.e. 0.005-, in kg N>O-N/kg N. This can
be overwritten with a user-specific value.
WORKSHEET N20 emissions from Constructed Wetlands
1. Column |H|: once users select one of the IPCC default types of constructed wetlands from the dropdown menu,
the Software automatically compiles the IPCC default EF in this column; users can overwrite it with a user-specific

value. Where a user-specific type constructed wetlands has been entered in column | Type of constructed wetlands |,
users enter a uset-specific value, in kg NoO-N/kg N.
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Results

IWORKSHEET Direct N2O emissions from treatment plants

For each row of data, the Soffware calculates in mass units, Gg, direct N>O emissions in column |F| as well as total
N>O emissions.

CHUEmissions  Dwect N2O Emissions from Treatment Plants  CHd Emissions from Constructed Wetlands

Indwect N20 Emissions  Dwect N2O Emissions from Constructed Wetlands

Waste
‘Wastewater Treatment and

1990
Discharge

- 4D.1-Domestic Wastewater Treatment and Discharge

Dwect N20 Emsssions from Treatment Plants

IWORKSHEET Indirect N2O emissions
For each row of data, the Soffware calculates in mass units, Gg, indirect N>O emissions in column |K| as well as
total N,O emissions.

CHeEmssions  Direct N20 Emissions from Treatment Plants

CHE Emissions from Constructed Wetlands  Indrect N20 Emissions  Direct N20 Emissions from Constructed Wetlsnds

WORKSHEET N>O emissions from Constructed Wetlands

For each row of data, the Soffware calculates in mass units, Gg, N2O emissions in column |]| as well as total NoO
emissions.

CHiEmissions  Direct N20 Emissions from Treatment Plants

CHU Emissions from Constructed Wetisnds  Indirect N20 Emissions  Dvect N2O Emassions from Constructed Wetlends

Visste 1990
Wastewater Treatment and Discharge:

: 4D.1-Domestic Wastewater Treatment and Discharge
Dwect N2O Emssions from Constructed Wetlands

i
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4.D.2. Industrial Wastewater Treatment and Discharge
Industrial wastewater treatment and discharge is the activity of treatment and discharge of wastewater from
household use.
Hereafter, information is reported aggregated for each GHG:
I. METHANE (CH4) emissions
1I. NITROUS OXIDE (IN20) emissions (direct and indirect)

Note for both GHGs, industrial wastewater treated in Constructed Wetlands is reported in separate worksheet and
so care should be taken to separate AD between all tvpes of treatment and discharge pathways and
Constructed Wetlands.

Note users need to ensure consistency of data/information used to estimate in different worksheets CHs and N,O
emissions.

73 | Page



Waste Sector Users’ Guidebook IPCC Inventory Software

METHBNE (CH,)

IPCC Equations

CH4 emissions from Industrial Wastewater Treatment and Discharge are estimated by applying the following
equations of the 2006 IPCC Guidelines and its Wetlands Supplement.

» CH,4 emissions (excluding treatment in Constructed Wetlands)
v' Tier 1: Equations 6.4, 6.5 and 0.0.
v Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2006 IPCC Guidelines.

» CH4 emissions from treatment in Constructed Wetlands
v' Tier 1: Equations 6.1, 6.2 and 6.4 of the Wetlands Supplement.
v' Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2006 IPCC Guidelines.

Software Worksheets

The Software calculates CH4 emissions from Industrial Wastewater Treatment and Discharge using the following
worksheets:

v' CH4 emissions: contains for each subdivision the amount of organically degradable matter in treated 103
wastewater, as calculated or entered, as well as the CHa4, as calculated or entered, EF and calculates associated
CH4 emissions.

v CH,; emissions from constructed wetlands: contains for each subdivision the amount of organically
degradable matter in wastewater, as calculated or entered, as well as the CH4 EF, as calculated or entered, and
calculates associated CHy4 emissions.

103 Excluding Constructed Wetlands treatments.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision tree Figure 0.2 of the 2006 IPCC Guidelines and Figure 6.3
of the Wetlands Supplement worksheets, GHG estimates are calculated using a single methodological tier or applying
a combination of tiers according to the availability of AD and of uset-specific!® EFs and/or measurement data.

Industrial Wastewater Treatment and Discharge — CH,4 — Flowchart

e

L L
STEP Al STEP A2

CH,; Emissions CH, Emissions from Constructed Wetlands
Enter/Calculate AD (TOW) Enter/Calculate AD (TOW)

i <

STEP B1 STEP B2
CH,4 Emissions CH4 Emissions from Constructed Wetlands
Enter/ Calculate CH, EF (Bo, MCF) Enter/Calculate CH4 EF (Bo, MCF))

< <

STEP C1 STEP C2
CH, Emissions CH,4 Emissions from Constructed Wetlands
CHs Emissions CH; Emissions

Using a different worksheet according to the treatment system (i.e. non-Constructed Wetlands »s
Constructed Wetlands), for each subdivision, if any:

Step Al, in worksheet CH4 Emissions, users enter either Tozal Organics in Wastewater (TOW) ot Total Industry Product,
Wastewater generated, Chemical Oxygen Demand (COD) to calculate TOW.

Step A2, in worksheet CH4 Emissions from Constructed Wetlands, users enter either Toza/ Organics in Wastewater
(TOW) ot Wastewater generated and Chemical Oxygen Demand (COD) to calculate TOW.

Step B1, in worksheet CH4 Emissions, users either enter the Wezghted Emission Factor (WEF) or enter #ype of treatment
and discharge pathways, maxinum methane producing capacity (Bo), Methane Correction Factor (MCF) to calculate the WEF.

Step B2, in worksheet CH4 Emissions from Constructed Wetlands, for each type of Constructed Wetlands,
users enter either the EF or maximum methane producing capacity (Bg) and Methane Correction Factor (MCF) to calculate
the EF.

Step C1, in worksheet CH4 Emissions, for each row of data users enter Siudge removed, if any, as well as CHy flared
and CHy recovered for energy use; then the Software calculates emissions in mass units (Gg). In addition, total emissions
are calculated.

Step C2, in worksheet CH4 Emissions from Constructed Wetlands, for each row of data the Soffware calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

104 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be
applied to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2
methodological approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF,
as the weighted average EF across the two regions.
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Activity Data input

The AD for this source category is the amount of organically degradable material in the wastewater (TOW). This
parameter is a function of industrial production and associated wastewater generation and it can be calculated from
the chemical oxygen demand (kg COD /year) to oxidise the organic matter (Equations 6.6 and 6.4).

IWORKSHEFET CH4 Emissions
Table 0.9 provides Wastewater production and COD values in industrial wastewater for industry types. Section
0.2.3.3 provides guidance on data needs and where to find and how to apply data.

Users compile the worksheet CH4 Emissions either with a single row of data for the entire category or with
subnational aggregations, with a univocal name/code entered in column |Subdivision| per subdivision. If there is
only one subdivision (i.e., one row of data for the category) then “unspecified”, as selected from the dropdown
menu can be used.

For each subdivision in column |Subdivision| data are entered as it follows:

The Software provides two options for AD, TOW, in the dropdown menu in column |Organic degradable material
in wastewater (kg COD /vr) |: Caleulated ot Specified.

So, as a first step:

1. Column |Organic degradable material in wastewater | : users select:
v’ either Specified, if user-specific data (e.g., country-specific data) on TOW are available,

v otherwise Calenlated, which implements Equation 6.6.

1990

Category: Wastewater Treatment and Discharge
Subcategory: 4D 2-ndustial Wastewater Treatmert and Discharge
Sheet CH Emssions from Industnal Wastewater

Equation 64.66
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Once selected, users follow one of the following two paths:
A. TOW Specified
2. Column |TOW/: enter TOW, in kg of degradable organic matter per year.
B. TOW Calentated

2. Column |i|: select from the drop-down menu the relevant IPCC default industry type or enter a uset-
specific value.

3. Column |Pi|: enter amount of product of industry sector i, in tons per year.

Column |[Wi|: once users select one of the IPCC default types of industry from the dropdown menu, the
Software automatically compiles the IPCC default wastewater generated in this column; users can overwrite it
with a user-specific value. Where a user-specific industry type has been entered in column | Industry sector|,
users enter a user-specific value, in m? per ton of industrial product.

5. Column [CODi|: once users select one of the IPCC default types of industry from the dropdown menu,
the Software automatically compiles the IPCC default chemical oxygen demand in this column; users can
overwrite it with a user-specific value. Where a user-specific industry type has been entered in column

Industry sector|, users enter a user-specific value, in kg of degradable per m? of wastewater.
As a final step:

6. Column [S|: users enter the amount of sludge removed in the relevant industry sector, in kg of degradable
organic matter per year, if any.

WORKSHEET CH4 Emissions from Constructed Wetlands

Users compile the worksheet CH4 Emissions from Constructed Wetlands either with a single row of data for
the entire category or with subnational aggregations, with a univocal name/code entered in column |Subdivision
per subdivision. If there is only one subdivision (i.e., a single row of data for the category) then e.g., “country
“unspecified”, as selected from the dropdown menu, can be used.

For each subdivision in column |Subdivision| data are entered as it follows:
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The Soffware provides two options for AD, TOW, in the dropdown menu in column |Organic degradable material
treated in CWj (kg COD/yr) |: Caleulated ot Specified.

So, as a first step:

1. Column |Organic degradable material treated in CWj|: users select

v’ either Specified, if user-specific data (e.g., country-specific data) on TOW are available,
v otherwise Calenlated, which implements Equation 6.4.

CriGmasion e Emiss = ands Dt N0 Emas
Werksheet

Jors Vom Conabucied welands N o Dwect 20 Emasions fom Trasimaet Parss
Sector- Wisste 1990
Category:  Viastewstes Treatmert and Dachage.

Subcategory: 402 dustral Wastewater Troatwert and Dncharge

Shoet [

Daa

E—
Once selected, users follow one of the following two paths:
A. TOW Specified

2. Column |TOW/|: enter TOW, in kg of degradable organic matter per year.
B. TOW Cualculated

2. Column |j|: select from the drop-down menu the relevant Type of Constructed Wetlands (CWj) or enter
a user-specific type.

. Column [CODi|: once users select one of the IPCC default types of industry from the dropdown menu,
the Software automatically compiles the IPCC default chemical oxygen demand in this column; users can
overwrite it with a user-specific value. Where a user-specific industry type has been entered in column

Industry sector|, users enter a user-specific value, in kg of degradable per m? of wastewater.
Column |Wi,j|: enter amount of wastewater treated in the relevant CWj,in m? of wastewater generated
by the relevant industry type 7

CHeEmissions CHEEm b » Drect N2O Emissions from Constructed Wetlands N n Wastewster  Direct N20 Emissions
Work sheet
Waste

2 trom Eftiuent mas temater

Sector: 1990
Category Wastenser Trestmert and Dacharge

Subcategory: 402 - industnal Wastewater Trestment and Dacharge

Sheet

Deta

CH4 Emmmons from Industnal Wasewater n Constructed Wetlands
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Emission Factor input
WORKSHEFET CH4 Emissions

The Software provides two options to deal with the weighted emission factor, WEF, in the dropdown menu in
column |Weighted Emission Factor (kg CH4/kg COD) |: Caleulated or Specified.
So, as a first step:
1. Column |[Weighted Emission Factor (kg CHy/kg COD)|: users select
v’ either Specified, if user-specific (e.g., country-specific data) IWEF(s) are available,
v otherwise Caleulated, which implements Equation 6.6

CHE Ermizsicns from Constructed Wedlnds | Direct N0 Emisaiona from Consirucied Welands. | N in\Wssewsssr | DirestH20 Emisaions hem TrestmentPisrss W20

Tl Emieses
Werkaheat
Sector: 1990
Cotegory:  Wadewster Tresimerd and Dscharge
Subcategory
Sheet
Daa

once selected, users follow one of the following two paths:

A. WEF Specified

2. Column |WEFi|: enter WEF, in kg of CH4 emissions per kg of degradable organic matter.
B. WEF Calculated

2. Column |WEFi]|: click the Edi# mark . on the right-hand side. The sub-worksheet below will open.

Weighted Emission Factor

Equation 6.5

M Methane correction
Type of treatment and discharge Degree of utilization - factor for treatment Emission Factor
pathway or system (Fraction) m (kg CH4/kg COD)

WEF = Z(WEFj) = 0.00000000]

3. Column [j|: select from the drop-down menu the relevant type of treatment and discharge pathway or
enter a user-specific value.

4. Column |Uj|: enter the degree of utilization of the relevant type of treatment and discharge pathway, a
fraction between 0 and 1.
Note: in the last cell of column |Uj| the Software sums up the fractions entered in the column. Fractions shall sum up to 1, otherwise the Software

shows a red background colonr in the cell to signal the error.

The Soffware provides two options for EF in the dropdown menu in column |Emission Factor (kg CH4/kg
COD) |: Calenlated or Specified. To enter data for the EF:

Column |Emission Factor CHy/kg COD) |: usets select:

v’ either Specified, if user-specific (e.g., country-specific) FF(5) are available,
v’ otherwise Caleulated, which implements Equation 6.5.

Weighted Emission Factor |

Equation 6.5

Maximum methane
pro ing capacity
(kg CH4/kg COD)

Type of treatmer charg Degree of utilization
pathway (Fraction)

Total [Calculated I

| -0 leoiel [ W < EF <00m0%00

Once selected, users follow one of the following two paths:
A. EF Specified

6. Column |EF]: enter EF, in kg of CH4 emissions per kg of degradable organic matter.
B. EF Calenlated

6. Column |By|: once users select one of the IPCC default types of treatment and discharge
pathways from the dropdown menu, the Soffware automatically compiles the IPCC default
maxinum methane producing capacity in this column; users can overwrite it with a user-specific value.
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Where a user-specific type of treatment and discharge pathway has been entered in column |/,
users enter a user-specific value, in kg CH4/kg COD.

7. Column |[MCF|: once users select one of the IPCC default types of treatment and discharge
pathways from the dropdown menu, the Soffware automatically compiles the IPCC default
methane correction factor in this column; users can overwrite it with a user-specific value. Where a

user-specific type of treatment and discharge pathway has been entered in column |7], users
enter a user-specific value, a fraction between 0 and 1.

Note the calculation of WEF is implemented at two levels:

I.  First, WEL} is calculated per each type of treatment and discharge pathway / used by a relevant industry
sector

II.  Second, WEFiis calculated per industry sector 7.
IWORKSHEET CH4 Emissions from Constructed Wetlands

The EF for wastewater treatment in CW is a function of the maximum CH4 producing potential, B, and the MCF
(Equation 6.2 of the Wetlands Supplement).

The Software provides two options for EF in the dropdown menu in column |Emission Factor (kg CHy/kg COD) |:
Calenlated or Specified. So:

Column | Emission Factor CH4/kg COD) |: usets select:

v’ either Specified, if user-specific (e.g., country-specific) FEF(s) are available,

ChAEmaton  CHE Emiasions fom

1980

0
EF] = B0+ MOF)
arsmecked

v’ otherwise Caleulated, which implements Equation 6.2.

TwectiiZ0 Emvassons fom Trestmert Fars 120 Emasions bom Efusstwastonaiet

1990
Category Waslewater Teat=art and Dicharge

Once selected, users follow one of the following two paths:

A. EF Specified

2. Column |EF|: enter EF, in kg of CH4 emissions per kg of degradable organic matter.
B. EF Calenlated

2. Column [By|: the Software precompiles maxcimum methane producing capacity with the IPCC default value of
0.25; users can overwrite the value with a user-specific value, in kg CHs/kg COD.

3. Column |MCFj|: once users select one of the IPCC default types of constructed wetlands from the
dropdown menu, the Soffware automatically compiles the IPCC default methane correction factor in this
column; users can overwrite it with a user-specific value. Where a user-specific type constructed wetlands
has been entered in_column [/, users enter a user-specific value, a fraction between 0 and 1.
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Results
WORKSHEET CH4 Emissions

For each row of data, the Soffware calculates in mass units, Gg, CH4 emissions in column |CH4 emissions| as well
as total CH4 emissions.

WORKSHEET CH4 Emissions from Constructed Wetlands

For each row of data, the Soffware calculates in mass units, Gg, CHs emissions in column |CHg4 emissions| as well
as total CH4 emissions.
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NITROUS OXIDE (N0)

IPCC Equations

N20O emissions can occur as direct emissions from treatment plants and indirect emissions from wastewater after
disposal of effluent into waterways, lakes or the sea, as well as from CWs. No methodology is provided in the 2006
IPCC Guidelines to estimate N2O emissions from industrial wastewater treatment and discharge. Thus, the Soffware
implements methodological guidance provided in the 2079 Refinement. Further, the Soffware implements
methodological guidance provided in the Wetlands Supplement to estimate NoO emissions from CWs.

» Direct N2O emissions (excluding treatment in Constructed Wetlands)
v' Tier 1: Equations 6.11(New) and 6.13(New).

v' Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data, no IPCC Tier 3 Equation is provided
in the 2079 Refinement.

» Indirect N>O emissions (excluding treatment in Constructed Wetlands)
v Tier 1: Equations 6.12 (New) and 6.14 (New).
v' Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2079 Refinensent.

» N0 emissions from treatment in Constructed Wetlands
v Tier 1: Equations 6.5, 6.7 of the Wetlands Supplement.
v Tier 2: Tier 1 equation, although with user-specific AD on wastewater and user-specific EF.

v Tier 3: emissions are estimated based on treatment system-specific data. No IPCC Tier 3 Equation is provided
in the 2006 IPCC Guidelines.

Software Worksheets

The Software calculates NoO emissions from industrial wastewater treatment and discharge using the following
worksheets:

v" N in Wastewater: contains for each industry sector in each subdivision the AD -#07a/ N in wastewater-, as entered

or calculated, as well the associated types of treatment and discharge pathways used.

5

v" Direct N;O Emissions from Treatment Plants: contains for each industry sector the NoO EF and calculates
associated direct N>O emissions.

v N;O Emissions from Effluent Wastewater: contains for each industry sector the N2O EF and calculates
associated indirect N2O emissions.

v' N;O emissions from constructed wetlands: calculates for each subdivision the amount of nitrogen in
effluents to constructed wetlands, contains the N,O EF and calculates associated N>O emissions.
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Usetr’s work Flowchart

Consistent with the key category analysis and the decision trees, Figure 6.6 of the 2079 Refinement and Figure 6.4 of
the Wetlands Supplement, GHG estimates are calculated using a single methodological tier or applying a combination
of tets according to the availability of AD and of uset-specific!® EFs and/or measurement data.

Industrial Wastewater Treatment and Discharge — N;O — Flowchart

Y
* ||

STEP A3
N0 Emissions from
Constructed Wetlands
Calculate AD (Total N in effluent)

STEP Al
N in Wastewater
AD (total N in wastewater and treatment types and discharge pathways)

e

STEP B1
Direct N2O Emissions from
Treatment Plants
N.O EF

STEP B2
Indirect N>O Emissions
N2O EF

< <
STEP C1
Direct N2O Emissions from
N20O Emissions

STEP C2

Indirect N>O Emissions
N2O Emissions

¥

STEP B3
N>O Emissions from

Constructed Wetlands

N:O EF

Q

STEP C3
N0 Emissions from

Constructed Wetlands

N,O Emissions

Using different worksheets according to the treatment system (i.e. non-Constructed Wetlands us
Constructed Wetlands), for each subdivision, if any:

Step Al, in worksheet N in Wastewater, users enter ndustry product, wastewater generated, N concentration in wastewater
and types of treatment and discharge pathways for each industry sector.

Step A3, in worksheet N2O Emissions from Constructed Wetlands, users enter IN concentration in wastewater, yearly
flow rate of wastewater -or calculate it from ndustry product, wastewater generated- and type of CW for each industry sector.

Step B1, in worksheet Direct N2O Emissions from Treatment Plants, users enter EF.
Step B2, in worksheet Indirect N>O Emissions, users enter EF.

Step B3, in worksheet N2O Emissions from Constructed Wetlands, for each type of Constructed Wetlands,
users enter EF.

Step C1, in worksheet Direct N2O Emissions from Treatment Plants, for each row of data the Soffware calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

Step C2, in worksheet Indirect N,O Emissions, for each row of data the Soffware calculates emissions in mass
units (Gg). In addition, total emissions are calculated.

Step C3, in worksheet N2O Emissions from Constructed Wetlands, for each row of data the Software calculates
emissions in mass units (Gg). In addition, total emissions are calculated.

105 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be
applied to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2
methodological approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF,
as the weighted average EF across the two regions.
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Activity Data input

N20O emissions from wastewater depends on the amount of N in wastewaters.

Users compile the worksheet N in Wastewater or N2O Emissions from Constructed Wetlands either with a
single row of data for the entire category or with subnational aggregations, with a univocal name/code entered in
column |Subdivision| per subdivision If only one subdivision is entered (i.e., one row of data for the category) then

“unspecified” as selected from the dropdown menu can be used.

Then, for each subdivision in column |Subdivision | usets:
IWORKSHEET N in wastewater

1. Column |i|: select the relevant industry sector from the drop-down menu or enter a user-specific value.

The Software provides two options for AD in the dropdown menu in column |Total N in Wastewater from industry
(kg N/vt) |: Calenlated or Specified. To enter the AD:

2. Column |Total N in Wastewater from industry|: users select
v’ either Specified, if user-specific (e.g., country-specific) EF(s) are available,
v otherwise Calenlated, which implements Equation 6.13(NEW).

[P Emimsions  CHA Ermissions Som 5 DeennZOEmaTo Welisngs Wi Weriee  DrestND Emssns

Testmar Piarts 120 Evaions fom ERCEnwaa s

1990

e

Wiasiewater Tresimert v Dscharge.

402 ksl Wastemater Treatmerd and Dscharge
i Wastowater

i

Once selected, users follow one of the following two paths:
C. AD Specified

3. Column |TN(ind)|: enter AD, in kg of N in total amount of wastewater treated in the year.
D. AD Calculated

3. Column |Pi|: enter total production of the relevant industry sector 4 in ton of products produced in the
year.

4. Column |Wil: once users select one of the IPCC default industry sectors for which an IPCC default value
is available from the dropdown menu, the Soffware automatically compiles the IPCC default wastewater
generated per ton of product in this column; users can overwrite the default with a user-specific value. Where
a user-specific industry sector has been entered in column || or there is not an IPCC default value for
an IPCC industry sector, users enter a user-specific value, in m3 of wastewater generated per ton of
product.

5. Column |TNi|: once users select from one of the IPCC default industry sector for which an IPCC default
value is available the dropdown menu, the Soffware automatically compiles the IPCC default IN concentration
in wastewaterin this column; users can overwrite the default with a user-specific value. Where a user-specific

industry sector has been entered in column || or there is not an IPCC default value for an IPCC industry
sector, users enter a user-specific value, in kg N per m3? of wastewater generated.

Once column |[TN(ind)| is completed, a symbol # is shown on the left-hand side. Users click on it to open an
additional table of variables to be entered per line of data originally completed.

[C¥Emissiona  CHA Ermsaiors rem Conairucted viedands | Direct Na0 Emisssors Irom Cerairucted viedands |V =] Direct a0 Emissions bom Tresveant Plaets 20 Em
[ Werkheet

o rom Effert

Sector: ome 1990
Cocgoey:  Wamesane Trsmartsnd Dscharge

Subcamtegory. 4.0 .2 ndustral Wastewater Trestmant st Discharge

Sheet o Yoo

Osta

[CM Emissicns | CFt Emssions o Constucted Wellands | Drect Nl Ereasicns bom Conslructed Welands 11 Viabiewaier Direct N20 Emvasicns rom TresbmertPiaris | NZ0 Grisssns fom Effusenasimwalar
| Werksheet

Sector: Waske 1990
Cotogery:  Viasewter Trmaimertand Dichage

Subeateguy: 0.2 s asewstr Treome r Dncharge

Sheet [ —

[
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6. Column |j]: select the relevant type of treatment and discharge pathway from the drop-down menu or enter a
user-specific value.

7. Column |Tijl: enter the degree of utilization, in the relevant subdivision, of the relevant type of treatment and
discharge pathway, a fraction between 0 and 1.

Note: in the last cell of column | T4 | the Software sum up the fractions entered in the column. Fractions shall sum up to 1, otherwise the Software shows a red
backgronnd colonr in the cell to signal the error.

In addition, although not for AD input, users in

8. Column |FEstimate N>O emissions from plants |: indicate, by clicking the checkbox, whether to estimate direct
N2O emissions in the worksheet Direct N>O Emissions from Treatment Plants.

WORKSHEET N20 Emissions from Constructed Wetlands

1. Column [{]: select the relevant type of Constructed Wetlands from the drop-down menu or enter a user-specific
value.

2. Column |i]: select the relevant industry sector from the drop-down menu or enter a user-specific value.

3. Column |TNij|: once users select one of the IPCC default industry sectors for which an IPCC default value is
available from the dropdown menu, the Soffware automatically compiles the IPCC default N concentration in
wastewaterin this column. Users can overwrite the default with a user-specific value. Where a user-specific industry
sector has been entered in column |7], or there is not an IPCC default value for an IPCC industry sector, users
enter a user-specific value, in kg N per m? of wastewater generated.

The Software provides two options for AD in the dropdown menu in column |Yearly flow rate of industrial
wastewater treated by CWj (m3/vt) |: Calenlated ot Specified. To enter the AD:

4. Column |Yeatrly flow rate of industrial wastewater treated by CWj |: users select
v’ either Specified, if user-specific (e.g., country-specific) FEF(s5) are available,

v’ otherwise Calculated, which implements Equation 6.7.

[CHa Emvasions e WinVinsiowster DirectNZ0 Emissicha Bom Trestnaniiants W20 Emiasions bom ERfventwasiewsts

Sector: Wase 1990
Category. Watewater Trestrart and Diacharge

Subcategory: 402 nhutia Viastewster Trestmert and Dacharge.

Sheet Dot Wasewser

Eaualion 65 WS 67WS

Once selected, users follow one of the following two paths:
E. AD Specified

5. Column |TN(ind)|: enter AD, in kg of N in total amount of wastewater treated in the year.
F. AD Calculated

5. Column |Pij|: enter total production of the relevant industry sector 4 in ton of products produced in the
year.

6. Column |WWij|: once users select one of the IPCC default industry sectors for which an IPCC default
value is available from the dropdown menu, the Soffware automatically compiles the IPCC default wastewater
generated per ton of product in this column. Users can overwrite the default with a user-specific value. Where
a user-specific industry sector has been entered in column |7| or there is not an IPCC default value for
an IPCC industry sector, users enter a uset-specific value, in m? of wastewater generated per ton of
product.
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Emission Factor input
WORKSHEET Direct N20 emissions from treatment plants

Data entered into worksheet N in Wastewater are compiled by the Soffware into this worksheet. Users click on the
left-hand side a symbol ¥ for each row Whlch opens an addltlonal table to enter EFs.

CHAEmassions  CHY £

coctNZ0 B

1990
Category: B — Trestment and Dicharge:
Subcatogory: 40.2- Indattal Wademate Tmame and Dchage
Shoet: Direct NZD Emiswions bem Treatmert larts.

o

ncomenco]
3465 008 CO000000] D000 000000

1. Column |EFj]|: select the IPCC default EF from the drop-down menu or enter a user-specific value, kg N>O-
N/kg N.

WORKSHEET N>O Emissions from Effluent wastewater

Data entered into worksheet N in Wastewater are compiled by the Sofsware into this worksheet. Users click on the
left-hand side a symbol - for each row which opens an addltlonal table to enter EFs.

ons fom EMust vaslewshes  CHA Emissiom  CHA Emissions from Cersiructed viefnds  DirectN20 Emissions from

siucted\Wellands N Vissteuster Direct N20 Emiasions hem Treatment Flan

* CHiEmissions CHiEs

i
e
Sector aste. 1890
Category:  Wiastewater Trommaet i Diichargs
Sheet. HZD Emamcrns om Buent masewter

Daa

1. Column |Nrem|: select the IPCC default value for the fraction!® of N removed at treatment plants from the
drop-down menu or enter a user-specific value, a fraction between 0 and 1.

2. Column |EFj|: select the IPCC default EF from the drop-down menu or enter a user-specific value, kg N>O-
N/kg N.
WORKSHEET N20 emissions from Constructed Wetlands

1. Column |EFj]|: select the IPCC default EF from the drop-down menu or enter a user-specific value, kg N>O-
N/kg N.

106 Note that if Direct N2O emissions have been calculated, the value to enter here is equal to ——

(as calculated in worksheet N in
Wastewater) divided by TNind(i) ninus N in Sindge removed, if any.

44/28
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Results
WORKSHEET Direct N2O emissions from treatment plants

For each row of data, the Sofiware calculates in mass units, Gg, direct N>O emissions in column |Fi| as well as total
N>O emissions.

WORKSHEET N20 emissions from Effluent wastewater

For each row of data, the Software calculates in mass units, Gg, indirect NoO emissions in column | FEi| as well as
total N2O emissions.

WORKSHEET N20 emissions from Constructed Wetlands

For each row of data, the Soffware calculates in mass units, Gg, N>O emissions in column |E| as well as total N>O
emissions.
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4.E. Other

Information

GHG emissions from waste handling activities not covered elsewhere in 4A-4D categories are estimated under this
category.

GHGs
In general, waste handling activities generate the following GHGs:
CO: CH,4 N.O HFCs PFCs SFs NF;
X X X

Only CO» emissions of fossil origin are estimated and reported in Waste sector.
IPCC Equations
No guidance/methodology is provided in the 2006 IPCC Guidelines.

The Software implements the IPCC generic equation to estimate GHG emissions: AD (i.e., amount of waste treated)
multiplied by corresponding EF.

Software Worksheets

All GHGs!"Y emissions are estimated in the single worksheet Other.

107 CO; (fossil origin), CHs and NO.
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User’s work Flowchart

GHG estimates are calculated using a single methodological tier, i.e. Tier 2 or applying a combination of tiers
according to the availability of AD and of uset-specific!® EFs and/or measurement data.

STEP C
Other
GHG Emissions

The estimation of GHG emissions involves following steps for each subdivision, if any.
Step A, in worksheet Other, users collect and enter data on the source and AD.
Step B, in worksheet Other, users collect and enter in each row the associated EF.

Step C, in worksheet Other, for each row of data, the Sofiware calculates the emissions in mass units (Gg). In
addition, total emissions are calculated.

108 Where the inventory of the source-category is stratified by subdivisions instead of a single aggregate, subdivision-specific EFs can be
applied to prepare estimates at Tier 2. For instance, Region A and Region B are two subdivisions of country’s X estimates, a Tier 2

methodological approach can be implemented either applying different region-specific EFs or applying to both regions the user-specific EF,
as the weighted average EF across the two regions.
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Activity data input

Users compile the calculation worksheets either with a single row of data for the entire category, with its univocal
name/code entered in column [S| (e.g., “conntry name” ot “unspecified’ as selected from the dropdown menu), or
with subnational aggregations, and for each of those the univocal name/code entered in column [S].

For each subdivision in column |S|, data are entered in worksheet Other, row by row, as follows:
1. Column [SRC|: select one of the activities from the dropdown menu or enter a user-specific activity.
Activities listed are:

v CHy and N;O emissions from fossil liguid waste incineration: if CO» emissions are estimated in worksheet Fossil
q
liquid incineration of category 4.C, then CH4 and N>,O emissions can be estimated here. In such a case, AD
gory
type in column | AT/ is iucineration, the AD unit column |U| is to be consistent with the EF available and
the quantity in column |AD] is to correspond to the value entered in column |A| of worksheets Fossil
liquid incineration.

V' CHy and N:O emissions from flaring at SWDS: if CHy is flared in worksheet Methane emissions of categories
4.A, then CH4 and N2O emissions should be estimated here. In such a case, AD type in column |AT] is
flaring, the AD unit column |U| is to be consistent with the EF available and the quantity in column [AD
is to correspond to the value entered in column |F| of worksheet Methane emissions.

V' CHy and N;O emissions from flaring at biogas facility: if CHy is flared in worksheet Biological treatment of solid
waste of category 4.B, then CH4 and N>O emissions should be estimated here. In such a case, AD type in
column |AT] is flaring, the AD unit column |U] is to be consistent with the EF available and the quantity
in column |AD] is to correspond to the value entered in column |F| of worksheet Biological treatment
of solid waste.

V' CHy and N;O emissions from flaring at wastewater treatment plants: if CHy is flared in worksheet CHy emissions of

categories 4.D, then CH4 and N>O emissions should be estimated here. In such a case, AD type in column

AT is flaring, the AD unit column |U| is to be consistent with the EF available and the quantity in column
AD] is to correspond to the value entered in column |F| of worksheet CH4 emissions.

2. Column |AT/|: enter activity type corresponding to the source selected.
3. Column |AD|: enter AD quantity.
4. Column |U|: enter Unit of AD.

Note: AD are entered once, regardless to the selection of the GHG in the toggle, given that AD apply to the
estimate of every GHG.

Otther

Workshest

Sector: Waste 1890
Categary: Cther please speciy)

Subcategory: 4 E - Othar please spechy)

Sheet Ciher emissions.

CAR

NITROUS OXIDE (N20) [

Emission Factor Emissions
(Gg) (Bg)

Supaivision sowce Acivity Dot Activity Dats Unit
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Emission Factor input

For each row of data entered in worksheet Other emissions from Energy Production, data are entered as follows:
1. Column [EF|: enter CH4 or CO; or N2O EF.

Note: user shall select “Carbon dioxide (CO3)” or “Methane (CHy) or “Nitrous Oxide (N20)” in the “Gas” toggle, to enter EF for each GHG one by one.

Other

Workshest

Sector: Waste 1990
Category: Other plasse specty|

é_m‘ 4.E - Cther ilease soechy)

CARBON DIDHIDE {CO2

NITROUS OXIDE (N20)

Results

Then, for each GHG, in worksheet Other, for each row of data the Sofiware calculates in mass units, Gg, emissions
in Column |E| as well as total emissions.
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Annex I: Mapping between the IPCC Inventory Software and the UNFCCC ETF Reporting Tool

The Software enables users to calculate national GHG emissions in accordance with the 2006 IPCC Guidelines. The
methods contained in the Soffware are consistent with those required to be used by Parties in preparing a NGHGI,
consistent with decision 18/CMA.1, under the Enhanced Transparency Framework (ETF) of the Paris Agreement.
However, Parties to the UNFCCC have agreed to a specific format for reporting the GHG inventory information,
called the common reporting tables (CRT), that differ from the IPCC reporting tables contained in volume 1, chapter
8 of the 2006 IPCC Guidelines.

Thus, Parties to the UNFCCC, acknowledging the importance of the Soffware in aiding countries to estimate their
NGHGI, have invited IPCC to work together to facilitate interoperability between the Soffware and the UNFCCC
ETF Reporting Tool. Consequently, the Soffware has been upgraded to operationalize the interoperability.
Specifically, users of the Soffware can estimate GHG emissions and removals for all categories and gases that are
required to be reported pursuant to the CRT. Once data are entered into the Soffware, users wishing to use these data
to facilitate reporting to the UNFCCC must generate a file in the Soffware (in JSON format). This file, can then
subsequently, through a separate UNFCCC platform, be uploaded and further processed through the UNFCCC
ETF Reporting Tool to transfer to UNFCCC their NGHGI, as compiled in the CRTs and as required under the
Paris Agreement.

Preparing a JSON file that can be imported into the UNFCCC ETF Reporting Tool required a cell-by-cell mapping
of the CRT to document where each of the AD and GHG emissions estimates contained in each worksheet of the
Software reside in the CRT.

This annex contains detailed information to illustrate the mapping of categories and gases between the IPCC
Software and the CRT. The specific information presented in this annex related to reporting of emissions from the
Waste sector in the CRT is supplemental to the general information provided in the IPCC Inventory Software -
UNFCCC Interoperability — CRT FExport Quick Start Guide.
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CRT visualization tables in the IPCC Inventory Software

The mapping between the Sofiware and the CRT are visualized in the Soffware to allow the user to properly understand
(thus enhancing transparency) and keep for internal use the results of the conversion of IPCC category GHG
estimates into UNFCCC NGHGI categories.

To generate the visualization tables select, from the main ribbon, “Export/Import” and then “UNFCCC CRT”.
For complete guidance on how to produce a CRT data set and compile data from the underlying worksheets of the
Software into the CRT data set, refer to the IPCC Inventory Software -UNFCCC Interoperability — CRT Export
Quick Start Guide. The result of the generated tables is presented below.

82 Application Database Inventory Year i Tools [ Export/Imp: Reports  Window Help
| Export  » Worksheet Data
Sector Waste ~ Year 1990 ~ Refresh v Import » CO2 Equivalents
TableS [ TabieS A|| Tabies.& | Table5.C | TeblesD | NAI Reporting Tebles
TABLE 5A SECTORAL BACKGROUND DATA FOR WASTE | LEEEEy

Solid waste disposal (Sheet 1 of 1)

8877287883193
54131.30161272
23821.90990528
52044.98335738

67111.00463216 |
114413929321
7069.05193204

5675.62253%

42824 93722842
98515.74836063 |
26575 81761986

16139.21525123
10482 41349675

4531830199278
273945.16091892
113685.33093459

69388 24129686

39526 44471064

5134514397683

EE%E%%%E%..

o
g
®

EE[EE

g
g

EEE[E

IMPORTANT: these visualization tables have been prepared to enhance transparency and demonstrate to the uset
how the data entered in the Sofiware are mapped to the UNFCCC CRT. The data entered in the Soffware are not
automatically used to meet the UNFCCC reporting requirements. The user will still be required to formally submit
the information through the UNFCCC ETT Reporting Tool, and the user is responsible for reviewing first the
information compiled in the CRT visualization tables and second the information once imported into that tool.
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How to read mapping tables

The mapping tables have been developed to enhance transparency of the relationship between the categories in the
Software and the UNFCCC ETF Reporting Tool. For each cell in the CRT, the mapping tables describe the source
of the data from the Soffware that is reported in that cell. The majority of cells in the CRT map from the underlying
category-specific worksheets of the Soffware. In the case of short-lived climate forcer emissions, data in the sector
summary tables of the CRT are mapped from the IPCC sectoral reporting table.

The specific instructions vary, depending on the nature of the category, and how many calculation worksheets from
the Soffware map to that cell, but generally, the instruction is written to direct the user to:

1. The specific IPCC category in the category tree
The tab in that worksheet that contains the relevant information
The gas of interest

The waste categoty, type of waste and/or treatment pathway

A

The column that contains the relevant information, with an indication of any mathematical operation needed
(e.g., SUM, MULTIPLY BY, etc)

6. Any conversions needed to ensure correct units map to the UNFCCC CRT (e.g., DIVIDE by 1,000,000 to
convert kilograms to kilo tonnes)

By illustration, the directions in the mapping file to report CH4 emissions from composting of municipal solid waste
in the CRT, and the corresponding location of the information in the Soffware are shown below. Generally, white
cells in the CRT are mapped from the Soffware. Orange, green, or blue cells in the visualized CRT in the Soffware will
be calculated by the UNFCCC ETF Reporting Tool, upon import of the JSON file.

Example: How to read mapping between the Sofiware and the UNFCCC CRT

UNFCCC CRT
CH4 3)
5.B.1. Composting F11 +F12
IPCC 4.B. <Biological treatment of solid waste> <gas =
methane> <Biological Treatment System = composting>
5.B.1.a. Municipal solid waste <Waste Category = Municipal Waste> <Type of waste =

all> SUM of values in column E

IPCC Inventory Software
2006 IPCC Categories w | Biclogical Treatment of Solid Vaste 6
o Sector: Waste
erzbon and Open Buming of Weste Category:  Bidogeal Treatment of Sod Waste
4C1- Waste Incineration Subcategory: 48 -Bological Treatment of Sold Waste
42~ Open Buming of Wiste Sheet: Emssons fom Bologcal Treatment o Sold Waste

&-4.D - Wastewater Treatment and Discharge
4.D.1- Domestic \tastewater Treatment and
402 Industrial \Wastewater Treatment and

Equation 41,42
4 E- Other (please specify)

5 Ofer I [TowiAanual T [

i amount treated e NetAnnual
5.A- Indirect N2O emissions from the atmosphen Subdiision Biological Treatment Waste Typeof by biological ,?6;5“7: : :‘:‘:‘L GW”G‘;:':L#'M Methane recovered Methane
5.8 - Indirect CO2 emissions from the atmospheri b System Category Waste treatment v

trested) (Ga) (Gg) Emissions
5.C- Other

(Gg)

C=(A*B)/1000 R Enegyise | eatc-F-0)
Anaerobic digestion at bi.. | Municipal W.. | Garden and.-
Composting Food waste )4
[~ | Sludge Municipal se. 1 ) P
[ I |
Total
! [ 2 \ q q 10|

The example above is a simple illustration. In some cases, multiple worksheets and even multiple categories may
map to a single cell in the CRT. This would be illustrated by reference to the two key instructions “PLUS” or “AND”’
to denote consideration of multiple data elements from the Software.

The following recurrent key instructions in the mapping are:

v' The sign "SUM" indicates a summatory of information (numerical or alphabetical) contained across the
column/row to which applies.

v' The sign "-SUM" indicates that the result of the summatory is to be reported as a negative value.

v" The sign "AND" indicates an additional element for mapping in the cell, which pertains to the same IPCC
category.
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v' The sign "PLUS" indicates an additional element for mapping in the cell, which pertains to an additional
IPCC category.

v The signs "ALLEXCEPT" indicates all elements for mapping to be included except the listed element,
because this element (e.g., category) is already included elsewhere.

V' The signs "MULTIPLY BY" and "WEIGHTED AVERAGE" indicate the corresponding mathematical
operation to be applied to information soutrced from the Soffware.

There are two elements for the mapping of Waste sector emissions relevant to highlight for users:

1. Wet weight and dry weight. Users have the choice in the I.1 Waste_Type Manager to enter AD for solid
waste either on a wet weight basis or a dry weight basis. For reporting in the CRT, the user shall select Wer Weight
in the Waste Type Manager. The mapping to the visualized CRT will then:

a. CRT category 5.A (Solid Waste Disposal): maps AD in wet weight;

b. CRT category 5.B (Biological Treatment of Solid Waste): converts the original AD on a wet weight basis to
dry weight by multiplying those by the dry matter content and maps the calculated dry-weight AD;

c. CRT table 5.C (Incineration and open burning of waste): map AD in wet weight.

For CRT category 5.C.2 (open burning), consistent with the 2006 IPCC Guidelines, N2O emissions are calculated
based on the dry weight of waste, nevertheless AD in CRT table 5.C is requested in wet weight. Users may
report the corresponding dry weight used in the calculations in the documentation box and/or NID.

2. Classes of decomposability. The naming convention for classes of waste decomposability in solid waste
disposal sites, and the waste types assigned to each class changed slightly between the 2006 IPCC Guidelines and
the 2079 Refinement as shown in Table 1 below.

According to the footnote to table 5.A of the CRT, “(5) Less decomposable waste includes wood, engineered wood products,
and tree branches (wood). Moderately decomposable waste includes paper, textile and nappies. Highly decomposable waste includes
food waste and grass (garden and park waste excluding tree branches). Bulk waste can be used if the fractions of less, moderately and
highly decomposable waste in MSW are not known.” Taking into account the evolution of the waste nomenclature, and
the agreed table 5.A of the CRT, the classes of waste decomposability in the Soffware are as presented in Table 1
below.
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Table 1. Classes of decomposability of solid waste in Software

Default Waste Types in
IPCC Inventory Software

2006 IPCC Guidelines
2019 Refinement
(Tables 3.3 and 3.4)

2019 Refinement
(Table 3.0 (New))

Class of decomposability in CRT 5.A

Municipal Waste

Wood Slowly degrading waste [ess decomposable wastes [ess decomposable wastes

Paper and cardboard Slowly degrading waste Moderately decomposable wastes Moderately decomposable wastes

Textiles Slowly degrading waste Moderately decomposable wastes Moderately decomposable wastes

Disposable nappies Moderately decomposable wastes Moderately decomposable wastes
Moderately degradin; . .

Garden and Park R y e = Highly decomposable wastes Highly decomposable wastes
waste o o

Food waste

Rapidly degrading waste

Highly decomposable wastes

Highly decomposable wastes

Bulk waste

Bulk waste

Bulk waste

Bulk waste

Inert (Glass, metal, plastic,
rubber, leather)

Inert (Excluded from CRT5.A)

Industrial Waste

Food beverages and
tobacco

Pulp and paper

Textile

Construction and
demolition

Wood and wood products

Bulk waste

Inert (solvents, plastics,
rubber, petroleum
products)

Highly decomposable wastes

Moderately decomposable wastes

Moderately decomposable wastes

Less decomposable wastes

Less decomposable wastes

Bulk waste

Inert (Excluded from CRT5.A)

Sludge

Industrial sewage sludge

Rapidly degrading waste

Municipal sewage sludge

Rapidly degrading waste

Highly decomposable wastes
ghly

Highly decomposable wastes
ghly

Inert Less decomposable wastes
Other

Clinical waste Bulk waste

Hazardous waste Bulk waste

Inert

Inert (Excluded from CRT5.A)
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Detailed mapping between the Soffware and the UNFCCC ETF Reporting Tool
The attached tables reflect the UNFCCC CRT agreed by Parties for reporting under the Paris Agreement, and the

corresponding mapping instructions from the Software.

Table 2. Detailed mapping between the Software and the UNFCCC ETF reporting tool
Please note that the tables are accessible by clicking the ATTACH icon (paper-clip) on the left-hand side of your screen.

You will notice that notation keys are automatically populated in some cells of the visualized CRT for the waste
sector. Table 3 explains the existence of notation keys for each table relevant for reporting of GHG emissions
from the waste sector. If appropriate for national circumstance (e.g., a category labelled as “IE” or “NA” is really
not occurring in your country “NO”) you may change the type of notation key presented prior to generating the
JSON file. Recall that for reporting in the CRTs, Parties should provide the necessary explanations for the use of
the notation keys “NE” and “IE”. Refer to the UNFCCC Interoperability- CRT Export Quick Start Guide for
more information on how to change notation keys and enter notation key explanations.

Table 3. Automatic Reporting of Notation Keys in the Waste sector of the CRT

CRT CRT category | Parameter/Gas Autom'atlc Explanation
Table mapping
|
5 5D.3 Other NOx, CO, NO CRT category 5.D.3 (other wastewater) does not occur in the Soffware,
. € NMVOC therefore precursor emissions from this category also do not occur.
According to the 2006 IPCC Guidelines “Emissions from flaring are
5.E CH4 and o . . S
NoO emissions however not significant, as the CO2 emissions are of biogenic origin
5 2 . CO, NA and the CH4 and N>O emissions are very small, so good practice in the
from CHj flaring . . AU
¢ waste facilities Waste sector does not require their estimation.” Thus, category 5.E
a allows for reporting of CH4 and N2O emissions, while CO3 is “NA”.
5.E CH4 and Precursor emissions from this category should already be included
5 N2O emissions NOx, CO, IE under a subcategory of CRT category 5.A (Solid waste disposal), 5.B
from CHy4 flaring NMVOC (Biological treatment of solid waste) or 5.D (wastewater treatment and
at waste facilities dischatge).
The 2006 IPCC Guidelines assign MCFs to the type of solid waste
SA (all) MCEF for each disposal sites (e.g., managed anaerobic, unmanaged — deep) and not to
5.A 5.A2 decomposability NA the class of decomposability of each waste type. As solid waste disposal
5.A.3 class sites contain a mixture of waste types, reporting of a single value of
MCF by decomposability class is considered “Not Applicable”.
5.A.1 CHL for each Although the Soffware calculates CHy generated by each waste types in
¢ - each solid waste disposal site, CH4 emissions are not currently separated
5.A 5A.2 decomposability 1E . P, .
’ by class of decomposability of waste types. Thus, “IE” is applied at level
5.A.3 class I
of Decomposability class.
5C1.ai5 AD, CO,, CH, T.his c;}tegoty reflects incinergtion of otl?er‘biogenic and other non-
5.C . ’ N O’ ’ NO biogenic sources of waste. This category is listed as “NO” because all
5.C.1bii.6 z waste from the Soffware is captured elsewhere in CRT 5.C.
This category includes GHG emissions from wastewater treatment
5D 5D.3 AD, CH,, N2O NO other tha-n fiomestlc“ was,t,ewater and mdgst;lal wastewater. This
category is listed as “NO” because all emissions from wastewater
treatment are already captured by categories 5.D.1 and 5.D.2.
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Annex II: Worked Examples

This section provides some worked examples for calculating GHG emissions using a Tier 1 methodology for a
few sectors. The examples cover the complete process from sourcing data to entering it into #he Software. The
examples only cover one year.

Example 1: Emissions from domestic waste water treatment and disposal for two countries (5.D.1)
Country A

Country A is a small developed nation with no national data for domestic waste water treatment and disposal. To
calculate CH4 emissions using a Tier 1 method, the data required (for which default values are not available in the
2006 Guidelines) is population. To calculate emissions from N2O the amount of protein consumed per capita is
also required.

As Country A has no national data on either of these, the inventory team sources the data from:
v" World bank for population!®. The value of 23,132 for 1990 was used.

v" FAO for protein consumption!!?. There was no protein consumption data available for Country A but there
was for a neighbouting country that is thought to be equivalent to Country A. The value of 111g/cap/day
was used.

Default values are available in Volume 5, Chapter 6 of the 2006 Guidelines for the remaining parameters B,, MCF,
urbanisation and degree of utilisation of treatment/discharge pathway per income group. Country A does not have
specific values within the guidebook but they are available for the same neighbouring country that is being used for
protein consumption. The values are presented in the table below. Some expert judgement was required to assign
MCFs to the treatment pathways provided with a degree of utilisation as well as whether Country A has sink garbage
disposals (yes) or co-discharge of industrial wastewater (no).

Usbanisation | Fraction of populaiion | 1R/ Ssehaiee | Degtec o
Septic tank 0.42
Latrine 0
Rural 0.32 Other 0
Sewer? 0.58
None 0
Septic tank 0.04
Latrine 0
Efczzr‘;lehigh 0.68 Other 0
Sewer? 0.96
None 0
Utban low income 0 NA NA

a the sewer was assumed to be flowing using expert judgement.

Having sourced the data needed to estimate emissions compilation could then be completed in #he Software.

CH,4 Emissions

L The inventory team navigated to the CH4 Emissions worksheet under 4.D.1 Domestic Wastewater
Discharge and Treatment.

II.  As emissions were being estimated for the country as a whole and a Tier 1 method was being used the
Subdivision| column was completed with “Unspecified”.

109 Population, total | Data (worldbank.org) (accessed October 2024).
110 FOASTAT data from: http://chartsbin.com/view/1155 (accessed October 2024).
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tructed Wetlands ~ DirectN20 Emissions  N20 Emissions from Constructed Wetlands  Indirect N20 Emissions

Cl ICH4

Sector: Waste 1990
Category- Wastewater Treatment and Discharge

Subcategory:  4.0.1 - Domestic Wastewater Treatment and Discharge

Sheet: (CH4 Emissions from Domestic Wastewater

Data

Equulmn 616263

Subdivision

Degradable Ce P Organically CHe CHe
ivisi Weighted Emission Factor | Population|  organic i fr dayrmbblemalmdn lsmzvd Mzﬂbanemravsal =
- P p industrial BOD discharged Emissions | Emissions
(Region. city. efc.) (kg CF4/kg BOD) e wastewater (kg CH4) (kg CH4) | (Gg CH4)
ewers tkoBODYy) BOD/rr) =/

I 0.000] I 0.000] 0.000] 0.000] 0.000] |

In the |Weighted Emission Factor| column the selection of “Calculated” was kept and the edit table
button (which looks like a pencil next to a data table) was used to open up the table to enter the data
required to calculate the WEFs.

Once the WEF entry window was open, first “Rural” was selected from the drop down in the first column
[Income Group| and the fraction of population (in the table above) was entered in the next column.

To enter the treatment/discharge pathways, MCFs and B., the sub-table needed to be expanded by
clicking the “+” to the left of the row.

Once this sub-table was open, one by one the treatment/disposal pathways were selected from the
dropdown in the first column and the degree of utilization entered into the second. The remaining
columns were completed automatically with the default values from the 2006 Guidelines.

Weighted Emission Factor X

Equation6.1. 62

raction 'opulation in income

Weighted Emission Factor (kg
CH4/kgBOD)

WEFi

Maximum
methane

utilization producing

Typeof treatmentand | Degree of B
P a————— Emission Factor
syslem

Weighted Emission Facior (kg
(kg CH4/kqg BOD)

CH4/kgBOD)

Eﬂ' Ba

WEFj = Ui * Tif *EFj

pnmfni

Flowing sewer (open... 0.580 X X 0.000 X

— [ septic systen || 0.420] 0.6 0.500|Calculated | 0.300] 0.040[ X |

- [x]
Total

‘I_ [ =i = 1.000] [ WEFi = E(WEFj) = 0.040] |

The process was then repeated for urban high income to give the below. The data entry was saved (click
save) completing the WEF data entry.

Weighted Emission Factor X

FEquation 6.1, 6.2
[ Fractionorf Fopulationmincome

Weighted Emission Factor (kg CH4/kg
BOD)

|
[ £(U) = 1.000] VEF = E(WEFi] = 0.048] |

VIII. Next the population was added by the inventory team to the |Population| column.

IX.

For BOD, there is no IPCC default for Country A but there is one for the neighbouring country used for
other parameters so the default value for that country was selected in column |Degradable organic
content|.
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‘CH4 Emissions | CH4 Emissions from Constructed Wetlands  DirectN20 Emissions  N20 Emissions from Constructed Wetlands | IndirectN20 Emissions
Worksheet
Sector: Waste 1990
Category- Wastewater Treatment and Discharge
Subcategory:  4.D.1- Domestic Wastewater Treatment and Discharge
Sheet: (CH4 Emissions from Domestic Wastewater

Deg = Organically Sludge
Weighted Emission Fact v Population|  organic L = Z ial ir llynnr!:i Aﬁﬂﬁuﬂelzcaveu!f Eﬁn
(kg CH4/kg BOD) (Capita) | component (kg CH4) (kgCHl)
(5 (k¢ BOD/yI[
Energy =WEF *
Flaring use trow s)
-F-R

I 0.000] T 0.000] 0000 0,000 0.000)
X.  Country A does not co-discharge industrial wastewater so a value of 1 was used for column | Correction
factor for industrial BOD discharged in sewers| in addition to selecting “Specified”.
XI.

There is no sludge removal or methane recovery so the remaining editable columns were completed with
zero and the Software calculated the CH4 emissions in kg and Gg

‘CH4Emissions  CH4 Emissions from Constructed Wetlands  DirectN20 Emissions  N20 Emissions from Ce

Worksheet

Sector: Waste 1990
Category: Wastewater Treatment and Discharge

Subcategory:  4.D.1- Domestic Wastewater Treatment and Discharge

Sheet: CH4 Emissions from Domestic Wastewater

Data

BODd arged || '“9 272

BOD 0.00 aring

000000

& 0.048] 23.132.000 Specified 1.000} Iculated | 506.590.8. 0 0.000| 0.000] p4.559.522) 0.025|7[d[ 9] x]
Total
| 506.530.800] [ 0.000] 0000 24,559.522] 0025

As no wastewater is treated in constructed wetlands the CH4 Emissions from Constructed Wetlands worksheet
is left blank.

N2O Emissions

L The inventory team navigated to the Indirect N,O Emissions worksheet.
II.  As for CH4 emissions the |Subdivision| column was completed with “Unspecified”.
‘CH4Emissions  CH4 Emissions from ConstructedWetlands  DirectN20 Emissions  N20 Emissions from C: Vkﬂivhl issi I
Worksheet
Sector: Waste 1990
Wastewater Treatment and Discharge
4.D.1- Domestic Wastewater Treatment and Discharge
Indirect N20 Emissions from Wastewater
Eﬂuuﬂbﬂﬁul 68
iy fz:ﬁ:::;;::::r I;Z;::::;i:; removed ’:;::;gjagéf 72"’:;3‘1!""
protein protein discharged | withsludge enmsnw (Neffluent)
(Fapr) (Fron-can) profein ludge) (kg Niyr)
v (kg) Tlearmenrn
”'.(‘L;-) 7 Yz |K-Ir10 GTTTT
I11.

The population was entered in the |Population| column and protein consumption in the |Per capita

protein consumption| column. The FAO protein consumption data first had to be converted from
g/cap/day to kg/cap / year by multiplying by 0.001 and 365.

CH4 Emissions  CH4 Emissions from C

Direct N20 Emissic N20 Emissions from Ce Wetlands

1990

Fractionaf | Fractionofnon-|  Fractionof Nemitted as

on in | nitrogenin | consumplin | industralco- | removed | diectN20 !otaImilrogen z
protein protem ahst:huly:zi unihilkn&az ew?ssuzls {I}yﬂﬁ? ‘fhﬂcgz;azj ‘ZEUA‘ZEqu’
lpoapie) ﬂ'gpe;’w (kg. N{er!m (Fm('f)f = {nm; M{kg) Treatment A (KgNIy) N &

H=(A"B-C" J=G-I-
& D E)-F-G 4728 | K=I/10 ETTFT

c D E F
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IV.  The |Fraction of nitrogen in protein | column has already been completed with the default value but the
| Fraction of non-consumption protein| needed to completed by selecting from the available dropdown.
As Country A has garbage disposal the value of 1.4 is selected.

V.  The |Fraction of industrial co-discharged protein| column is automatically filled assuming co-discharge.
However, Country A has no industrial co-discharge so this pre-filled value is replaced with a “1”.

CH4 Emissions  CH4 Emissions from Constructed Wetlands ~ DirectN20 Emissions  N20 Emissions from ConstructedWetlands  IndirectN20 Emissions

Worksheet

Sector: Waste 1990

Category: Wastewater Treatment and Discharge

Subcategory:  4.D.1 - Domestic Wastewater Treatment and Discharge

Sheet: Indirect N20 Emissions from Wastewater

ps fata

Unspecified 23,132 4051 0.16 1.4 1.000& 209.931228 0.005 1.649.460 0.002|.7 || | X
[ [ [ \ \ \ [ [ [ [ =/

Total ]

[ 209.931.228] [ 1649460 0002] |

VI.  Country A has no data on nitrogen removal from sludge so | Nitrogen removed with sludge| column was
completed with zero.

VII. The emissions were then completed by #be Software in both kg and Gg.

CH4Emissions = CH Emissions from Constructed Wetlands ~ DirectN20 Emissions  N20 Emissions from Constructed Wetiands  IndirectN20 Emissions
Worksheet
Sector: Waste 1990
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatment and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data
L i 23.132.. 40515 0.16 14 1.004 n.omﬁ 209931228 0.00 1.649.460 0.002|§7 |7 | X
\ [ [ =
Total ]
[ 209.931.228] | 1643.460] 0.002] |

There are no wastewater treatment plants or wastewater treated in constructed wetlands so the Direct N2O
Emissions and N>O Emissions from Constructed Wetlands worksheets were left blank.

The compilation Country A’s emissions from this sector were then complete in #he Software tor 1990.

Country B

Country B is a small developing nation who also has no national data for domestic waste water treatment and
disposal. As for Country A, the only data for which default values are not available in the 2006 Guidelines are
population and the amount of protein consumed per capita.

Country B’s inventory team sourced the data from:
v World bank for population!®. The value of 1,341,296 for 2022 was used.

v FAO for protein consumption!!!. There was no protein consumption data available for Country B or nearby
equivalent countries. However, data on protein supply for Country B was available. Equation 6.10a and a
relevant default value from Table 6.10a from the 2019 Refinement was used to convert this to protein
consumption. The value of 62.0 g/cap/day was therefore used.

Country B does not have specific values for the remaining parameters (Bo,, MCF, urbanisation and degree of
utilisation of treatment/discharge pathway per income group) within the 2006 Guidelines but they are available for
a neighbouring country thought to be equivalent. The values are presented in the table below. Some expert
judgement was required to assign MCF's to the treatment pathways provided with a degree of utilisation as well as
whether Country B has sink garbage disposals (no) or co-discharge of industrial wastewater (yes).

Urbanisation Fraction of population Treatment/discharge D.egree. of
pathway utilisation
Septic tank 0
Rural 0.54
Latrine? 0.47

1 FAOSTAT (accessed October 2024)
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Other 0
SewerP 0.1
None¢ 0.43
Septic tank 0.18
Latrine? 0.08
Elrcli;lehigh 0.12 Other 0
SewerP 0.74
None 0
Septic tank 0.14
Latrine? 0.10
Utrban low income 0.34 Otherd 0.03
SewerP 0.53
None¢ 0.20

a The MCF for a communal latrine in a dyy climate was used.

b The sewer was assumed to be stagnant using expert jucdgement.

¢ None was assumed to be discharge to vivers (untreated) using expert judgement.

d Other was also assumed to be discharge to lakes (untreated) using expert judgement.

IPCC Inventory Software

Having sourced the data needed to estimate emissions compilation was then completed in #he Soffware by the

inventory team.

CH,4 Emissions

1. In the CH; Emissions worksheet, under 4.D.1 Domestic Wastewater Discharge and Treatment
“Unspecified” was used in the |Subdivision| column as emissions were being estimated for the country

as a whole.

II.  Inthe |Weighted Emission Factor| column the selection of “Calculated” was kept and the data required
to calculate the WEFs (see example above for the detailed method) was entered.

CH4 Emissions
Worksheet

CH4 Emissions from Constructed ds  DirectN20 Emissions  N20 Emissions from Constructed Wetlands

Indirect N20 Emissions

Waste
Wastewater Treatmet and Discharge

: 4D.1- Domestic Wastewater Treatment and Discharge

CH4 Emissions from Domestic Wastewater

2022

0.000

=] [ I [ [ [ I

0.000| 7 ||| X
=/

Total

[ 0.000] [ 0.000] 0.000] 0.000]

0.000] |

I11.

Population, BOD and sludge removed was completed using the default values and world bank data.

Country B has co-discharge of industrial wastewater so the default value of 1.25 was used for this field.

IVv.

The |Organically degradable material in wastewater| was kept as “calculated” and as there was no data

on sludge removed, or methane flaring/utilisation the |Sludge removed| and |Methane recovery|
columns were completed with zeros. This completed the data entry for the calculation of CH4 emissions
which are presented.
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CH4Emissions  CH4 Emissi rom Constructed Wet s DirectN20 Emissions  N20 Emissio ons! ds  Indirect N20 Emissions

Worksheet

Sector: Waste 2022
Category: Wastewater Treatment and Discharge

Subcategory:  4.D.1- Domestic Wastewater Treatment and Discharge

Sheet - CH4 Emissions from Domestic Wastewater

Data

| Unspecified Calculated 0.226] 7 [1.341.296_ 40| Specified 1.250 Calculated | 24.478.65_ [} 0.000 0.000] 5.520.033__ 5.520 §7[ i[9 [ x

oL R T B L e
[ [ w4 7
Total |
[ 24478652 ] I 0.000] 0.000] 5520.0333. | 5520] |

As no wastewater is treated in constructed wetlands the CH4 Emissions from Constructed Wetlands worksheet
is left blank.

N>O Emissions

L In the Indirect N20O Emissions worksheet the |Subdivision| column was completed with “Unspecified”
as emissions are being estimated for the country as a whole (as for CH4 emissions).

II.  The |Population| column was completed and protein consumption added to the |Per capita protein
consumption| column. Ahead of entry into #he Software the protein consumption was converted from
g/cap/day to kg/cap/year by multiplying by 0.001 and 365.

CH4Emissions  CH4 Emissions from Constructed \Wletlands  DirectN20 Emissions  N20 Emissions from Constructed Wetlands ~ IndirectN20 Emissions
Worksheet
Sector: Waste 2022
Category: Wastewater Treatment and Discharge
Subcategory:  4.0.1-Domestic Wastewater Treatmert and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Unspedified 1.3412. 22 568 0.16/@ 1250 0.005 2|d|%]x
\ [ [ | [ [ BT
Total ‘
[ 0.000] [ 0.000] 0.000] |
III. ~ The |Fraction of nitrogen in protein| and |Fraction of industrial co-discharged protein| columns were
already completed with the default value but the |Fraction of non-consumption protein| needed to be
completed using the dropdown. As Country B does not have garbage disposal the value of 1.1 was selected.
CH4Emissions  CH4 Emissions from Constructed Wetlands ~ DirectN20 Emissions N2 Emissions from Constructed Wetlands ~ IndirectN20 Emissions
Worksheet
Sector: Waste 2022
Category: Wastewater Treatmert and Discharge
Subcategory:  4.0.1- Domestic Wastewater Treatmert and Discharge
Sheet: Indirect N20 Emissions from Wastewater
Data
Unspeciied 13412 22568 0.16 1.1 125 6.659.480.988 0.005| 52.324493 0.052| 7] | X
\ [ \ \ \ \ [ [ [ [ 211
Total ]
‘ 6.659.480.988 ‘ ‘ 52.324.493 ‘ 0.052 | ‘
Iv.

Country B has no data on nitrogen removal from sludge so | Nitrogen removed with sludge| column was

completed with zero. The EF was automatically completed so the data entry was finished and emissions
presented in #he Software in both kg and Gg.

CH4Emissions  CH& Emissions from Constructed Wetlands ~ DirectN20 Emissions  N20 Emissions from Constructed Wetlands ~ Indirect N20 Emissions
Workshest
Sector: Waste 2022
Category: Wastewater Treatment and Discharge
Subcategory:  4.D.1- Domestic Wastewater Treatment and Discharge
Sheet - Indirect N20 Emissions from Wastewater
Deta
Unspecified 13412 22568 0.16 11 12 0.000 6.659.480 0.005)] 52.324493 0.052[ 7| 9] x
\ . [ ! \ =2 I
Total ]
[ ee59.480.988] 52324493 0052 |
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There are no wastewater treatment plants or wastewater treated in constructed wetlands, so the Direct N2O
Emissions and N2O Emissions from Constructed Wetlands worksheets were left blank.

The compilation Country B’s emissions from this sector were then complete in #he Software for 2022.
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Table5

				TABLE 5 SECTORAL REPORT FOR WASTE																Year		from Software

				(Sheet 1 of 1)																Country		from Software

																				 







				Back to Index

				GREENHOUSE GAS SOURCE AND  SINK CATEGORIES		CO2 		CH4		N2O		NOx		CO		NMVOC		SOX		Total GHG emissions (1) 

						(kt)														CO2 equivalents (kt) (2)

				5. Total waste 

				5.A. Solid waste disposal

				5.A.1. Managed waste disposal sites								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.1 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.1 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.1 value in column NMVOC 

				5.A.2. Unmanaged waste disposal sites								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.2 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.2 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.2 value in column NMVOC 

				5.A.3. Uncategorized waste disposal sites								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.3 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.3 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.A.3 value in column NMVOC

				5.B. Biological treatment of solid waste

				5.B.1. Composting								
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> row 4.B Composting. Value in column NOx   		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  row 4.B Composting. Value in column CO  		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  row 4.B Composting. Value in column NMVOC 

				5.B.2. Anaerobic digestion at biogas facilities								
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> row 4.B Anaerobic digestion at biogas facilities. Value in column NOx   		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  row 4.B Anaerobic digestion at biogas facilities. Value in column CO  		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  row 4.B Anaerobic digestion at biogas facilities. Value in column NMVOC 

				5.C. Incineration and open burning of waste

				5.C.1. Waste incineration								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.1 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  4.C.1 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.1 value in column NMVOC 		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.1 value in column SO2

				5.C.2. Open burning of waste								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.2 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  4.C.2 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.2 value in column NMVOC 		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.C.2 value in column SO2

				5.D. Wastewater treatment and discharge

				5.D.1. Domestic wastewater								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.D.1 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  4.D.1 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.D.1 value in column NMVOC 

				5.D.2. Industrial wastewater								 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.D.2 value in column NOx   		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table>  4.D.2 value in column CO  		 
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.D.2 value in column NMVOC 

				5.D.3. Other								NO		NO		NO

				5.E. Other (please specify)

				CH4 and N2O emissions from methane flaring at waste facilities [IPCC Software 4.E)




		NA		

IPCC 4.E. <Other> <gas = methane (CH4)><SRC = CH4 and N2O Emissions  from flaring at SWDS> SUM of values in column E PLUS IPCC 4.E. <Other> <gas = methane (CH4)><SRC = CH4 and N2O Emissions  from flaring at biogas facilities> SUM of values in column E PLUS IPCC 4.E. <Other> <gas = methane (CH4)><SRC = CH4 and N2O Emissions  from flaring at wastewater teatment sites> SUM of values in column E		

IPCC 4.E. <Other> <gas = nitrous oxide (N2O)><SRC = CH4 and N2O Emissions  from flaring at SWDS> SUM of values in column E PLUS IPCC 4.E. <Other><gas = nitrous oxide (N2O)><SRC = CH4 and N2O Emissions  from flaring at biogas facilities> SUM of values in column E PLUS IPCC 4.E. <Other> <gas = nitrous oxide (N2O)> <SRC = CH4 and N2O Emissions  from flaring at wastewater teatment sites> SUM of values in column E		IE
		IE
		IE
		IE


				Other waste emissions [IPCC Software 4.E, SO2 from 4.A-4.D]		

IPCC 4.E. <Other> <gas = carbon dioxide (CO2)><SRC = ALLEXCEPT CH4 and N2O emissions from flaring at SWDS AND CH4 and N2O emissions from flaring at biogas facilities AND CH4 and N2O emissions from flaring at wastewater treatment sites AND  CH4 and N2O emissions from fossil liquid waste incineration > SUM of values in column E  		

IPCC 4.E. <Other> <gas = methane (CH4)><SRC = ALLEXCEPT CH4 and N2O emissions from flaring at SWDS AND CH4 and N2O emissions from flaring at biogas facilities AND CH4 and N2O emissions from flaring at wastewater treatment sites AND CH4 and N2O emissions from fossil liquid waste incineration > SUM of values in column E  PLUS IPCC 4.B.<gas = methane (CH4)><SRC = biological treatment system = all EXCEPT composting and anaerobic digestion at biogas facilities> SUM of values in column E		

IPCC 4.E. <Other> <gas = nitrous oxide (N2O)><SRC = ALLEXCEPT CH4 and N2O emissions from flaring at SWDS AND CH4 and N2O emissions from flaring at biogas facilities AND CH4 and N2O emissions from flaring at wastewater treatment sites AND  CH4 and N2O emissions from fossil liquid waste incineration > SUM of values in column E  PLUS IPCC 4.B.<gas = nitrous oxide (N2O)><SRC = biological treatment system = all EXCEPT composting and anaerobic digestion at biogas facilities> SUM of values in column E		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.E value in column NOx   PLUS IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> row 4.B Other. Value in column NOx   		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.E value in column CO  PLUS IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> row 4.B Other. Value in column CO  		
IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> 4.E value in column NMVOC  PLUS IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> row 4.B Other. Value in column NMVOC		IPCC <Reports><Waste><Sectoral><Table 4 Waste Sectoral Table> SUM of value in column SO2 for rows 4.A.  PLUS 4.B PLUS 4.C PLUS  4.D PLUS 4.E 


				Memo item: (3)

				5.F.1. Long-term storage of C in waste disposal sites		IPCC 4.A.  <Long Term stored C in SWDS> <Subdivision = all><Waste category = all><Long-term stored C - accumulated> Value in row for reporting year in cell K.1> * 44/12 

				5.F.2 Annual change in total long-term C storage 		IPCC 4.A.  <Long Term stored C in SWDS> <Subdivision = all><Waste category = all><Long-term stored C> Value in row for reporting year in cell K.1> * 44/12 

				5.F.3 Annual change in total long-term C storage in HWP waste (4)		IPCC 4.A. <Harvested Wood Products><Long-term stored C> SUM of values in columns "Garden  C" PLUS "Paper C" PLUS "Wood C") * 44/12    















				Documentation box:  















				IPCC Inventory Software notes to users

				* Green cells above that contain no information (i.e. are blank) will be calculated automatically by the UNFCCC reporting tool. No action by the user is required.

				 





&A		


(1) "Total GHG emissions" does not include NOX, CO, NMVOC and SOX.
(2) As per decision 18/CMA.1, annex, para. 37, Parties shall use the 100-year time-horizon GWP values from the IPCC Fifth Assessment Report, or 100-year time-horizon GWP values from a subsequent IPCC assessment report as agreed upon by the CMA, to report aggregate emissions and removals of GHGs, expressed in CO2 eq. Parties may in addition also use other metrics (e.g. global temperature potential) to report supplemental information on aggregate emissions and removals of GHGs, expressed in CO2 eq. In such cases, Parties shall provide in the national inventory document information on the values of the metrics used and the IPCC assessment report they were sourced from. 
(3)  Long-term storage of carbon in waste disposal sites, annual change in total long-term storage of carbon stored and annual change in long-term storage of carbon in HWP waste should be entered as CO2. 
(4)  Carbon stored in wood, paper, cardboard, waste (equals to the annual change in stocks of HWP in solid waste disposal sites from consumption, second AD in the table for HWP). 

Note: Minimum level of aggregation is needed to protect confidential business and military information, where it would identify particular entity's/entities' confidential data.


• Parties should provide a detailed description of the waste sector in chapter 7 ("Waste" (CRT sector 5)) of the NID.  Use this documentation box to provide references to relevant sections of the NID, if any additional information and/or further details are needed to explain the contents of this table. 
• If estimates are reported for category 5.E (other), provide in this documentation box information on activities covered under this category and to provide reference to the section in the NID where background information can be found.  



Table5.A

				TABLE 5.A  SECTORAL BACKGROUND DATA  FOR WASTE								General Instructions for Column F				General Instructions for Column H				General Instructions for Column J				Year		from Software

				Solid waste disposal 		General instructions for column C						If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				Country		from Software

				(Sheet 1 of 1)		Where resulting value is 0 or blank = NE, unless otherwise specified 		 		 		If Column C ISNOT "NO" AND Column F is 0 then "NE"				If Column C ISNOT "NO" AND Column H is 0 then "NE"				If Column C ISNOT "NO" AND Column J is 0 then "NE"

												In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE"  opens				In cells with "IE", clicking on 🔑 dialogue window "IE"  opens

				Back to Index		 						In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE"  opens
In cells with "FX", clicking on 🔑 dialogue window "FX"  opens
All values in Column H to be entered as negative value				In cells with "NE", clicking on 🔑 dialogue window "NE"  opens
In cells with "FX", clicking on 🔑 dialogue window "FX"  opens
All values in Column J  to be entered as negative value

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		ACTIVITY  DATA  AND  OTHER  RELATED  INFORMATION				IMPLIED EMISSION FACTOR		EMISSIONS				RECOVERY (1) 								Information to Summary 3 CRT						Method dropdown menu								EF dropdown menu

						Annual waste 				CH4 (2)		CH4        				CH4        								CH4						Checkbox		Notation		Remark				Checkbox		Notation		Remark

						at the SWDS   		MCF				Emissions (3)				Flaring				Energy recovery (4)				Method		EF				□		T1		IPCC Tier 1 methodological approach				□		D		IPCC Default

						     (kt)				(t/t waste)		(kt)				(kt)														□		T2		IPCC Tier 2 methodological approach				□		CR		CORINAIR

				5.A.1. Managed waste disposal sites		C11+C17+C23						F11+F17+F23				H11+H17+H23				J11+J17+J23										□		T3		IPCC Tier 3 methodological approach				□		CS		Country-Specific

				5.A.1.a. Anaerobic		SUM(C13:C16)		IPCC 4.A.1 <SWDS Types - MCF and OX>  <subdivision = all> <SWDS Type = Managed anaerobic> WEIGHTED AVERAGE MCF for all subdivisions for Inventory Year in cell M1, weighted based on total amount of MSW, industrial, sludge and other waste deposited in managed anaerobic SWDS in the subdivisions. 				IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed anaerobic>SUM of values in column J for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed anaerobic>-SUM of values in column F for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed anaerobic>-SUM of values in column G for Inventory Year in cell M1 for all subdivisions		🔑		Dropdown Menu		Dropdown Menu				□		CR		CORINAIR				□		M		Model

				Drop down list: (5)																										□		CS		Country-Specific				□		PS		Plant-Specific

				Less decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed anaerobic><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste"  >SUM of values in column H for Inventory Year in cell M1 		NA 				IE		🔑										Dropdown Menu		Dropdown Menu				□		M		Model				□		OTH		Other

				Moderately decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed anaerobic><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu				□		RA		IPCC Reference Approach				To select, users shall check the box
Multiple selections allowed

				Highly decomposable waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed anaerobic><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager > SUM of values  in column H for Inventory Year in cell M1   		NA 				IE		🔑										Dropdown Menu		Dropdown Menu				□		OTH		Other

				Bulk waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed anaerobic><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu				To select, users shall check the box
Multiple selections allowed

				5.A.1.b. Semi-aerobic		SUM(C19:C22)		IPCC 4.A.1 <SWDS Types - MCF and OX>  <subdivision = all> <SWDS Type = Managed poorly - semi aerobic AND Managed well- semi-aerobic> WEIGHTED AVERAGE MCF for all subdivisions for Inventory Year in cell M1, weighted based on total amount of MSW, industrial, sludge and other waste deposited in managed poorly - semi-aerobic and managed well - semi-aerobic  SWDS in the subdivisions. 				IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly- semi-aerobic>SUM of values in column J for Inventory Year in cell M1 for all subdivisions  PLUS IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed well- semi-aerobic>SUM of values in column J for Inventory Year in cell M1 for all subdivisions.		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly- semi-aerobic>-SUM of values in column F for Inventory Year in cell M1  for all subdivisions PLUS  IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed well- semi-aerobic>-SUM of values in column F for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly semi-aerobic>-SUM of values in column G for Inventory Year in cell M1  for all subdivisions PLUS IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed  well - semi aerobic>-SUM of values in column G for Inventory Year in cell M1 for all subdivisions		🔑		Dropdown Menu		Dropdown Menu

				Drop down list: (5)

				Less decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly -semi-aerobic ><Waste category = All><Waste Type = SUM of all waste types identified as Less decomposable waste"  >SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well -semi-aerobic ><Waste category = All><Waste Type =SUM of all waste types identified as "Less decomposable waste"  >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Moderately decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly- semi-aerobic><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well- semi-aerobic><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Highly decomposable waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Managed poorly- semi-aerobic><Waste category = All><Waste Type =SUM of all waste types identified as "highly decomposable waste" in waste manager >SUM of values  in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Managed well- semi-aerobic><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager>SUm of values  in column H for Inventory Year in cell M1		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Bulk waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly- semi-aerobic><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well- semi-aerobic><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  		b				IE		🔑										Dropdown Menu		Dropdown Menu

				5.A.1.c. Active-aeration		SUM(C25:C28)		IPCC 4.A.1 <SWDS Types - MCF and OX>  <subdivision = all> <SWDS Type = Managed poorly - active aeration AND Managed well- active aeration > WEIGHTED AVERAGE MCF for all subdivisions for Inventory Year in cell M1, weighted based on total amount of MSW, industrial, sludge and other waste deposited in managed poorly - active aeration  and managed well - active aeration   SWDS in the subdivisions. 				IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly- active aeration >SUM of values in column J for Inventory Year in cell M1  for all subdivisions PLUS IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed well- active aeration >SUM of values in column J for Inventory Year in cell M1 for all subdivisions.		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly- active aeration >-SUM of values in column F for Inventory Year in cell M1  for all subdivisions PLUS  IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed well- active aeration >-SUM of values in column F for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed poorly active aeration >-SUM of values in column G for Inventory Year in cell M1  for all subdivisions PLUS IPCC 4.A.1 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Managed  well - active aeration >-SUM of values in column G for Inventory Year in cell M1 for all subdivisions		🔑		Dropdown Menu		Dropdown Menu

				Drop down list: (5)

				Less decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly -active aeration ><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste" >SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well -active aeration ><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste" >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Moderately decomposable wastes		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly- active aeration><Waste category = Municipal waste><Waste Type =SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well- active aeration><Waste category = All><Waste Type =SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Highly decomposable waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Managed poorly- active aeration><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager>SUM of values  in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Managed well- active aeration><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager>SUM of values  in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Bulk waste		IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed poorly- active aeration><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.1 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Managed well- active aeration><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				5.A.2. Unmanaged waste disposal sites		SUM(C31:C34)		IPCC 4.A.2 <SWDS Types - MCF and OX>  <subdivision = all> <SWDS Type = Unmanaged - shallow AND Unmanaged deep > WEIGHTED AVERAGE MCF for all subdivisions for Inventory Year in cell M1, weighted based on total amount of MSW, industrial, sludge and other waste deposited in unmanagd-shallow and unmanaged- deep   SWDS in the subdivisions. 				IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-shallow >SUM of values in column J for Inventory Year in cell M1  for all subdivisions PLUS IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-deep >SUM of values in column J for Inventory Year in cell M1 for all subdivisions.		🔑		IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-shallow  >-SUM of values in column F for Inventory Year in cell M1  for all subdivisions PLUS  IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-deep>-SUM of values in column F for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-shallow  >-SUM of values in column G for Inventory Year in cell M1  for all subdivisions PLUS IPCC 4.A.2 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Unmanaged-deep >-SUM of values in column G for Inventory Year in cell M1 for all subdivisions		🔑		Dropdown Menu		Dropdown Menu

				Drop down list: (5)

				Less decomposable wastes		IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Unmanaged shallow ><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste"  > SUM of values in column H for Inventory Year in cell M1 PLUS IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Unmanaged - deep><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste" >SUM of values in column H  for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Moderately decomposable wastes		IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Unmanaged shallow><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =  Unmanaged - deep><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Highly decomposable waste		IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Unmanaged shallow><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager> SUM of values  in column H for Inventory Year in cell M1 PLUS IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Unmanaged - deep><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager> SUM of values  in column H for Inventory Year in cell M1 		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Bulk waste		IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Unmanaged shallow><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  PLUS IPCC 4.A.2 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =  Unmanaged - deep><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				5.A.3. Uncategorized waste disposal sites		SUM(C37:C40)		IPCC 4.A.3 <SWDS Types - MCF and OX>  <subdivision = all> <SWDS Type = Uncharacterised> WEIGHTED AVERAGE MCF for all subdivisions for Inventory Year in cell M1, weighted based on total amount of MSW, industrial, sludge and other waste deposted in uncharacterised SWDS in the subdivisions. 				IPCC 4.A.3<Methane Emissions> <subdivision = SUM of all> <SWDS Type = Uncharacterised>SUM of values in column J for Inventory Year in cell M1 for all subdivisions.		🔑		IPCC 4.A.3<Methane Emissions> <subdivision = SUM of all> <SWDS Type = Uncharacterised>-SUM of values in column F for Inventory Year in cell M1 for all subdivisions		🔑		IPCC 4.A.3 <Methane Emissions> <subdivision = SUM of all> <SWDS Type = Uncharacterised>-SUM of values in column G for Inventory Year in cell M1 for all subdivisions		🔑		Dropdown Menu		Dropdown Menu

				Drop down list: (5)

				Less decomposable wastes		IPCC 4.A.3 <Methane Generated>  <subdivision = SUM of all> <SWDS Type =Uncategorised><Waste category = All><Waste Type = SUM of all waste types identified as "Less decomposable waste"  >SUM of values in column H for Inventory Year in cell M1 		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Moderately decomposable wastes		IPCC 4.A.3 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Uncategorised><Waste category = All><Waste Type = SUM of all waste types identified as "moderately decomposable waste" in waste manager >SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Highly decomposable waste		IPCC 4.A.3 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Uncategorised><Waste category = All><Waste Type = SUM of all waste types identified as "highly decomposable waste" in waste manager> SUM of values  in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu

				Bulk waste		IPCC 4.A.3 <Methane Generated>  <subdivision = SUM of all> <SWDS Type = Uncategorised><Waste category = All><Waste Type = SUM of all waste types identified as "bulk waste" in waste manager> SUM of values in column H for Inventory Year in cell M1  		NA 				IE		🔑										Dropdown Menu		Dropdown Menu



























				Documentation box: 





















				IPCC Inventory Software notes to users

				Orange cells above that contain no information (i.e. are blank) will be calculated automatically by the UNFCCC reporting tool. No action by the user is required.





&A		


• Parties should provide a detailed description of the waste sector in chapter 7 ("Waste" (CRT sector 5)) of the NID.  Use this documentation box to provide references to relevant sections of the NID, if any additional information and/or further details are needed to explain the contents of this table. 
• Parties that use country-specific models should provide in the documentation box a reference  to the section of the NID where these models are described, and fill in only the relevant cells of this table 5. 
• Provide a reference to the relevant sections of the NID, in particular with regard to:
             (a) The population size (total or urban population) used in the calculations and the rationale for the choice made;
             (b) The composition of landfilled waste.  
• Parties should specify the category of the energy sector under which the emissions from energy recovery are reported. 

(1) Enter the amount of recovery as a negative number since this amount is subtracted from the emissions produced.
(2) The CH4 IEF is calculated on the basis of gross CH4 emissions as follows: IEF = (CH4 emissions + the absolute amount of CH4 recovered)/annual waste at the SWDS.  
(3) Actual emissions (after flaring and recovery). 
(4) If recovered CH4 emissions are used for energy, the emissions from the combustion process should be reported under category 1.A and are provided here for information only. 
(5) Less decomposable waste includes wood, engineered wood products, and tree branches (wood). Moderately decomposable waste includes paper, textile and nappies. Highly decomposable waste includes food waste and grass (garden and park waste excluding tree branches). Bulk waste can be used if the fractions of less, moderately and highly decomposable waste in MSW are not known.
 
Note: Minimum level of aggregation is needed to protect confidential business and military information, where it would identify particular entity's/entities' confidential data.
Note: SWDS = solid waste disposal site, MCF = methane correction factor, DOC = degradable organic carbon (2006 IPCC Guidelines, vol. 5, chap. 3.2.3).  
Note: Annual waste includes household waste, yard/garden waste, commercial/institutional waste, sludge, industrial and other waste. 
Note: There is no methodology in the 2006 IPCC Guidelines for estimating emissions from flaring on the basis of recovered biogas from solid waste disposal sites and wastewater handling. If data are available, Parties are encouraged to report emissions of CH4 and N2O under category 5.E. 




Table5.B

				TABLE 5.B  SECTORAL BACKGROUND DATA  FOR WASTE								General Instructions for Column F				General Instructions for Column H				General Instructions for Column J				General Instructions for Column L								Year		from Software

				Biological Treatment of Solid Waste		General instructions for column C						If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"								Country		from Software

				(Sheet 1 of 1)		Where resulting value is 0 or blank = NE, unless otherwise specified 						If Column C ISNOT "NO" AND Column F is 0 then "NE"				If Column C ISNOT "NO" AND Column H is 0 then "NE"				If Column C ISNOT "NO" AND Column J is 0 then "NE"				If Column C ISNOT "NO" AND Column L is 0 then "NE"

												In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE"  opens				In cells with "IE", clicking on 🔑 dialogue window "IE"  opens

				Back to Index								In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE"  opens
In cells with "FX", clicking on 🔑 dialogue window "FX"  opens
All values in Column J  to be entered as negative value				In cells with "NE", clicking on 🔑 dialogue window "NE"  opens
In cells with "FX", clicking on 🔑 dialogue window "FX"  opens
All values in Column L  to be entered as negative value

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		ACTIVITY  DATA  AND  OTHER  RELATED  INFORMATION		IMPLIED EMISSION 
FACTOR				EMISSIONS								RECOVERY (1) 								Information to Summary 3 CRT										Method dropdown menu								EF dropdown menu

								CH4 (2)		N2O		CH4 (3)				N2O				CH4								CH4				N2O						Checkbox		Notation		Remark				Checkbox		Notation		Remark

						Annual waste amount treated 														Amount of CH4 flared				Amount of CH4 for energy recovery (4)				Method		EF		Method		EF				□		T1		IPCC Tier 1 methodological approach				□		D		IPCC Default

						     (kt dm )		(g/kg waste)				(kt)																										□		T2		IPCC Tier 2 methodological approach				□		CR		CORINAIR

				5.B.1. Composting		 C11 + C12						 F11 + F12				 H11 + H12				 																		□		T3		IPCC Tier 3 methodological approach				□		CS		Country-Specific

				5.B.1.a. Municipal solid waste		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = composting> <Waste Category = Municipal Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System = composting> <Waste Category = Municipal Waste> <Type of waste = all> SUM of values in column E  



				IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = composting> <Waste Category = Municipal Waste> <Type of waste = all> SUM of values in column E  

 

		🔑										Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		CR		CORINAIR				□		M		Model

				5.B.1.b. Other (please specify) (5)		SUM(C13:C15)						SUM(F13:F15)				SUM(H13:H15)																						□		CS		Country-Specific				□		PS		Plant-Specific

				Industrial waste [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = composting> <Waste Category = Industrial Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System = composting> <Waste Category = Industrial Waste> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = composting> <Waste Category = Industrial Waste> <Type of waste = all> SUM of values in column E  

 

		🔑										Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		M		Model				□		OTH		Other

				Sludge [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = composting> <Waste Category = Sludge> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type.  

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System = composting> <Waste Category = Sludge> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = composting> <Waste Category = Sludge> <Type of waste = all> SUM of values in column E  

 

		🔑										Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		RA		IPCC Reference Approach				To select, users shall check the box
Multiple selections allowed

				Other waste [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = composting> <Waste Category = Other Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System = composting> <Waste Category = Other Waste> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = composting> <Waste Category = Other Waste> <Type of waste = all> SUM of values in column E  

 

		🔑										Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		OTH		Other

				5.B.2. Anaerobic digestion at biogas facilities (4)		 C17 + C18						 F17 + F18				 H17 + H18				 J17 + J18				 L17 + L18														To select, users shall check the box
Multiple selections allowed

				5.B.2.a. Municipal solid waste		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Municipal Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Municipal Waste> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Municipal Waste> <Type of waste = all> SUM of values in column E  

 

		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Municipal Waste> <Type of waste = all>- SUM of values in column F 



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Municipal Waste> <Type of waste = all> -SUM of values in column D  



		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.B.2.b. Other (please specify) (5)		SUM(C19:C21)						SUM(F19:F21)				SUM(H19:H21)				SUM(J19:J21)				SUM(L19:L21)

				Industrial waste [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Industrial Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Industrial Waste> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Industrial  Waste> <Type of waste = all> SUM of values in column E  

 

		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Industrial Waste> <Type of waste = all> -SUM of values in column F



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Industrial Waste> <Type of waste = all> -SUM of values in column D



		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Sludge [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Sludge> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Sludge> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Sludge> <Type of waste = all> SUM of values in column E  

 

		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Sludge> <Type of waste = all> -SUM of values in column F



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Sludge> <Type of waste = all> -SUM of values in column D



		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Other waste [IPCC Software 4.B]		IPCC 4.B. <Biological treatment of solid waste> <gas = any> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Other Waste> <Type of waste = all> <Waste Type Manager Type of weight of waste = dry weight> SUM of values in column A. Where type of weight of waste is set as "Wet weight" in "Waste Type Manager", amounts of waste specified in column "A" will be multiplied by "Dry Matter Content" defined for selected Waste Type. 

						IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Other Waste> <Type of waste = all> SUM of values in column E  



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = nitrous oxide> <Biological Treatment System = Anaerobic digestion at biogas facilities> <Waste Category = Other Waste> <Type of waste = all> SUM of values in column E  

 

		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Other Waste> <Type of waste = all> -SUM of values in column F



		🔑		IPCC 4.B. <Biological treatment of solid waste> <gas = methane> <Biological Treatment System =Anaerobic digestion at biogas facilities> <Waste Category = Other Waste> <Type of waste = all> -SUM of values in column D  



		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu



















				Documentation box: 













				IPCC Inventory Software notes to users

				*Orange cells above that contain no information (i.e. are blank) will be calculated automatically by the UNFCCC reporting tool. No action by the user is required.

				 *The UNFCCC reporting tool does not allow for import of the amount of CH4 flared or amount of CH4 for energy recovery from any activities except those specifically designated as "anaerobic digestion at biogas facilities". The amount of CH4 flared or the amount of CH4 for energy recovery from composting facilities or other country-specific facilities are not imported.  Users interested in including this information in UNFCCC reporting may wish to sum total CH4 flared, and separately total amount of CH4 for energy recovery from composting and other country specific information and include this information in the documentation box of CRT Table 5.B and/or the NID.
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(1) Enter the amount of recovery as a negative number since this amount is subtracted from emissions produced.
(2) The CH4 IEF is calculated on the basis of gross CH4 emissions as follows IEF = (CH4 emissions + the absolute amount of CH4 recovered/flared)/annual waste  amount treated.  
(3) Actual emissions (after recovery and flaring). 
(4) If CH4 emissions recovered are used for energy, the emissions from the combustion process should be reported under category 1.A. 
(5) This category should include all organic waste from sources not covered by MSW. 

Note: Minimum level of aggregation is needed to protect confidential business and military information, where it would identify particular entity's/entities' confidential data.


• Parties should provide a detailed description of the waste sector in chapter 7 ("Waste" (CRT sector 5)) of the NID.  Use this documentation box to provide references to relevant sections of the NID, if any additional information and/or further details are needed to explain the contents of this table. 
• Parties should specify the category of the energy sector under which the emissions from energy recovery are reported.  



Table5.C

				TABLE 5.C  SECTORAL BACKGROUND DATA  FOR WASTE														 				 				Year		from Software

				Incineration and open burning of waste		General instructions for column C								General Instructions for Column G				General Instructions for Column I				General Instructions for Column K				Country		from Software

				(Sheet 1 of 1)		Where resulting value is 0 or blank = NE, unless otherwise specified 								If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"

														If Column C ISNOT "NO" AND Column G is 0 then "NE"				If Column C ISNOT "NO" AND Column I is 0 then "NE"				If Column C ISNOT "NO" AND Column K is 0 then "NE"

														In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens

				Back to Index										In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens

				GREENHOUSE GAS SOURCE AND		ACTIVITY DATA		IMPLIED EMISSION FACTOR						EMISSIONS												Information to Summary 3 CRT														Method dropdown menu								EF dropdown menu

				SINK CATEGORIES		Amount of wastes (incinerated/open burned)		CO2         		CH4		N2O		CO2				CH4				N2O				 CO2				CH4				N2O						Checkbox		Notation		Remark				Checkbox		Notation		Remark

						(kt wet weight)		(kg/t waste)						(kt)												Method		EF		Method		EF		Method		EF				□		T1		IPCC Tier 1 methodological approach				□		D		IPCC Default

				5.C.1. Waste Incineration		C11 + C21								G21				I11 + I21 				K11 + K21 																		□		T2		IPCC Tier 2 methodological approach				□		CR		CORINAIR

				5.C.1.a. Biogenic (1)		C12 +C13								G12 +G13				I12 +I13				K12 +K13																		□		T3		IPCC Tier 3 methodological approach				□		CS		Country-Specific

				5.C.1.a.i. Municipal solid waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Municipal Solid Waste> <Type of waste = all >  SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		CR		CORINAIR				□		M		Model

				5.C.1.a.ii. Other(2)		SUM (C15:C19)								SUM (G15:G19)				SUM (I15:I19)				SUM (K15:K19)																		□		CS		Country-Specific				□		PS		Plant-Specific

				Drop down list																																				□		M		Model				□		OTH		Other

				5.C.1.a.ii.1. Industrial solid wastes		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category =Industrial  Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EBi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category =Industrial  Waste> <Type of waste = all >  SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		RA		IPCC Reference Approach				To select, users shall check the box
Multiple selections allowed

				5.C.1.a.ii.2. Hazardous waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Hazardous Waste > SUM of values in column ABi

 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Hazardous Waste > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Other Waste> <Type of waste = Hazardous Waste > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Other Waste> <Type of waste = Hazardous Waste > SUM of values in column EBi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Other Waste> <Type of waste = Hazardous Waste >  SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				□		OTH		Other

				5.C.1.a.ii.3. Clinical waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = clinical waste> SUM of values in column ABi

 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = clinical waste> SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Other Waste> <Type of waste = clinical waste> SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Other Waste> <Type of waste = clinical waste> SUM of values in column EBi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Other Waste> <Type of waste = clinical waste>  SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu				To select, users shall check the box
Multiple selections allowed

				5.C.1.a.ii.4. Sewage sludge		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.a.ii.5. Other (please specify)		C20								G20				I20				K20

				Not occurring [IPCC Software]		NO								NO		🔑		NO		🔑		NO 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b. Non-biogenic		C22 + C23								G22 + G23				I22 + I23				K22 + K23

				5.C.1.b.i. Municipal solid waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column AFi 
 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi 
 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Municipal Solid Waste> <Type of waste = all >  SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii. Other(3)		SUM (C25:C30)								SUM (G25:G30)				SUM (I25:I30)				SUM (K25:K30)

				Drop down list

				5.C.1.b.ii.1. Industrial solid wastes		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column AFi 
 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category =Industrial Waste> <Type of waste = all > SUM of values in column EFi 
 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Industrial  Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Industrial  Waste> <Type of waste = all > SUM of values in column EFi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Industrial Waste> <Type of waste = all >  SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii.2. Hazardous waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Hazardous Waste> SUM of values in column AFi
 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Hazardous Waste> SUM of values in column EFi 
 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Other Waste> <Type of waste = Hazardous Waste> SUM of values in column EFi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Other Waste> <Type of waste = Hazardous Waste> SUM of values in column EF PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Other Waste> <Type of waste = Hazardous Waste>  SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii.3. Clinical waste		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Clinical Waste> SUM of values in column AFi 
 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Other Waste> <Type of waste = Clinical  Waste> SUM of values in column EFi 
 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Other Waste> <Type of waste = Clinical  Waste> SUM of values in column EFi

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Other Waste> <Type of waste = Clinical  Waste> SUM of values in column EFi PLUS IPCC 4.C.1 <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Other Waste> <Type of waste = Clinical Waste>  SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii.4. Sewage sludge		IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column AFi 
 								IPCC 4.C.1 <Waste incineration> <gas = CO2><Waste category =Sludge> <Type of waste = all > SUM of values in column EF 
 		🔑		IPCC 4.C.1 <Waste incineration> <gas = methane (CH4)><Waste category = Sludge> <Type of waste = all > SUM of values in column EF

 		🔑		IPCC 4.C.1 <Waste incineration> <gas = nitrous oxide (N2O)><Waste category = Sludge> <Type of waste = all > SUM of values in column EF PLUS IPCC 4.C.1   <N2O Emissions from Incineration of waste - Tier 3> <Waste category = Sludge> <Type of waste = all >  SUM of values in column EF

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii.5. Fossil liquid waste (4)		IPCC 4.C.1 <Fossil liquid incineration> <Type of waste = all>  SUM of values in column A  								IPCC 4.C.1 <Fossil liquid incineration>  <Type of waste = all>  SUM of values in column D 		🔑		IPCC 4.E. <Other><gas = methane <CH4> <SRC =CH4 and N2O emissions from fossil liquid waste incineration> SUM of values in column E 		🔑		IPCC 4.E. <Other><gas = nitrous oxide <N2O> <SRC =CH4 and N2O emissions from fossil liquid waste incineration> SUM of values in column E 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.1.b.ii.6. Other (please specify)		C31								G31				I31				K31

				Not occurring [IPCC Software]		NO								NO		🔑		NO		🔑		NO		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.2. Open burning of waste		C33 + C39								G39				I33 + I39				K33 + K39

				5.C.2.a. Biogenic (1) 		C34 + C35								G34 +G35				I34 + I35				K34 + K35

				5.C.2.a.i. Municipal solid waste		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.2.a.ii. Other (please specify)		SUM (C36:C38)								SUM (G36:G38)				SUM (I36:I38)				SUM (K36:K38)

				Industrial waste [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Sludge [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Sludge> <Type of waste = all > SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Other waste [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Other Waste> <Type of waste = all > SUM of values in column ABi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Other Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Other Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Other Waste> <Type of waste = all > SUM of values in column EBi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.2.b. Non-biogenic		C40 + C41								G40 + G41				I40 + I41				K40 + K41

				5.C.2.b.i. Municipal solid waste		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column AFi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Municipal Solid Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				5.C.2.b.ii. Other (please specify)		SUM (C42:C44)								SUM (G42:G44)				SUM (I42:I44)				SUM (K42:K44)

				Industrial waste [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column AFi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category = Industrial Waste> <Type of waste = all > SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Sludge [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Sludge> <Type of waste = all > SUM of values in column AFi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2>< Sludge> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Sludge> <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category =  Sludge> <Type of waste = all > SUM of values in column EFi

 				Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu

				Other waste [IPCC software 4.C.2]		IPCC 4.C.2 <Open Burning of Waste> <gas = CO2><Waste category = Other Waste > <Type of waste = all > SUM of values in column AFi

 								IPCC 4.C.2 <Open Burning of Waste> <gas = CO2>< Other Waste > <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste><gas = methane (CH4)><Waste category = Other Waste > <Type of waste = all > SUM of values in column EFi

 		🔑		IPCC 4.C.2 <Open Burning of Waste> <gas = nitrous oxide (N2O)><Waste category =  Other Waste > <Type of waste = all > SUM of values in column EFi

 		🔑		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu





























				Documentation box: 

















				IPCC Inventory Software notes to users

				Orange cells above that contain no information (i.e. are blank) will be calculated automatically by the UNFCCC reporting tool. No action by the user is required.

				For CRT category 5.C.2, consistent with the 2006 IPCC Guidelines, N2O emissions are calculated based on the dry weight of waste, but AD for waste in CRT table 5.C is requested in wet weight.  You may wish to explain the corresponding dry weight used in the calculations in the documentation box and/or NID.





&A		


• Parties should provide a detailed description of the waste sector in chapter 7 ("Waste" (CRT sector 5)) of the NID.  Use this documentation box to provide references to relevant sections of the NID, if any additional information and/or further details are needed to explain the contents of this table. 
• Parties that use country-specific models should provide in the documentation box a reference to the section in the NID where these models are described, and fill in only the relevant cells of this table. 
• Provide a reference to the relevant section of the NID, in particular with regard to the amount of incinerated waste (specify whether the reported data relate to wet or dry matter). 

(1)  CO2 emissions from combustion of biomass materials (e.g. paper, food and wood waste) contained in waste are biogenic emissions and should not be included in the national totals. 
(2) If data are available, Parties are encouraged to report disaggregated data using predefined drop-down menu. Furthermore, Parties are encouraged, to the extent possible, to use the pre-defined category definitions rather than create similar categories, in order to ensure the highest possible degree of comparability of the reporting. If detailed data are not available, Parties should include all emissions from incineration of biogenic waste not included in MSW here. 
(3) If data are available, Parties are encouraged to report disaggregated data using the pre-defined drop-down menu. Furthermore, Parties are encouraged to the extent possible to use the pre-defined category definitions rather than create similar categories, in order to ensure the highest possible degree of comparability of the reporting. If detailed data are not available, Parties should include all emissions from incineration of non-biogenic waste not included in MSW without disaggregation waste here. 
(4)  This category includes lubricants, solvents and waste oil. Unless fossil liquid waste is included under other types of waste (e.g. industrial or hazardous waste), the emissions need to be calculated separately. 

Note: Minimum level of aggregation is needed to protect confidential business and military information, where it would identify particular entity's/entities' confidential data.
Note: Only emissions from waste incineration without energy recovery are to be reported under the waste sector. Emissions from incineration with energy recovery are to be reported under the energy sector, as other fossil fuels (see the 2006 IPCC Guidelines, Vol. 2, p.1.15).  



Table5.D

				TABLE 5.D SECTORAL BACKGROUND DATA  FOR WASTE												General Instructions for Column H				General Instructions for Column J				General Instructions for Column L				General Instructions for Column N				General Instructions for Column P						Year		from Software

				Wastewater treatment and discharge												If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"				If Column C is "NO" then "NO"						Country		from Software

				(Sheet 1 of 1)		General instructions for column C		General instructions for column D		General instructions for column E						If Column C ISNOT "NO" AND Column H is Blank  then "NE"				If Column C ISNOT "NO" AND Column J is Blank then "NE"				If Column C ISNOT "NO" AND Column L is 0 then "NE"				If Column C ISNOT "NO" AND Column N is 0 then "NE"				If Column C ISNOT "NO" AND Column P is 0 then "NE"

						Where resulting value is 0 or blank = NE, unless otherwise specified 		Where resulting value is 0 or blank = NE, unless otherwise specified 		Where resulting value is 0 or blank = NE, unless otherwise specified 						In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens				In cells with "IE", clicking on 🔑 dialogue window "IE" opens

				Back to Index												In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens
All values in Column N  to be entered as negative value				In cells with "NE", clicking on 🔑 dialogue window "NE" opens
In cells with "FX", clicking on 🔑 dialogue window "FX" opens
All values in Column P to be entered as negative value

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		ACTIVITY  DATA AND RELATED INFORMATION						IMPLIED EMISSION  FACTOR 				EMISSIONS												RECOVERY (1) 										Additional information						Information to Summary 3 CRT												Method dropdown menu								EF dropdown menu

												CH4 (3)		N2O		CH4 (4)				N2O								CH4										Population (1000s)		IPCC 4.D.1 <CH4 emissions><SUM of values in column P / 1,000 PLUS <CH4 Emissions from Constructed Wetlands> SUM of values in Column Pj /1,000				CH4				N2O								Checkbox		Notation		Remark				Checkbox		Notation		Remark

						Total organic product		Sludge removed (2)		N in effluent										Plants				Effluent				Amount of CH4 flared				Amount of CH4 for Energy Recovery (5)						Protein consumption (kg/person/yr)		IPCC 4.D.1 <Indirect N2O emissions> AND <Direct N2O emissions from constructed wetlands> <WEIGHTED AVERAGE of column B, based on population				Method		EF		Method		EF						□		T1		IPCC Tier 1 methodological approach				□		D		IPCC Default

						 (kt DC (6)/yr)				(kt N/yr)		 (kg/kg DC)		kg N2O-N/kg N		 (kt)																						Fraction of nitrogen in protein		IPCC 4.D.1 <Indirect N2O emissions> AND <Direct N2O emissions from constructed wetlands> <WEIGHTED AVERAGE of column C, based on population																□		T2		IPCC Tier 2 methodological approach				□		CR		CORINAIR

				5.D.1. Domestic wastewater		IPCC 4.D.1 <CH4 emissions> SUM of values in column TOW / 1,000,000 PLUS IPCC 4.D.1 <CH4 Emissions from Constructed Wetlands> SUM of values in column TOW / 1,000,000 		IPCC 4.D.1 <CH4 emissions> SUM of values in column S / 1,000,000		IPCC 4.D.1 <Indirect N2O emissions> SUM of values in column G / 1,000,000 PLUS IPCC 4.D.1 <Direct N2O emissions from constructed wetlands> SUM of values in column G / 1,000,000						 IPCC 4.D.1 <CH4 emissions> SUM of values in column E / 1,000,000 PLUS IPCC 4.D.1 <CH4 Emissions from Constructed Wetlands> SUM of values in column E / 1,000,000

If value in IPCC 4.D.1 <CH4 emissions> <column WEF = All values =0 > AND IPCC 4.D.1 <CH4 Emissions from Constructed Wetlands> <column EFj> = 0 or BLANK, then "NA". 

 		🔑		 IPCC 4.D.1 <N2O emissions from plants> SUM of values in column E / 1,000,000 


 		🔑		 IPCC 4.D.1 <Indirect N2O emissions > SUM of values in column J / 1,000,000 PLUS  IPCC 4.D.1 <Direct N2O emissions from constructed wetlands> SUM of values in column I / 1,000,000		🔑		IPCC 4.D.1. <CH4 emissions>  -SUM of values in column F / 1,000,000.  		🔑		IPCC 4.D.1. <CH4 emissions>  -SUM of values in column D / 1,000,000.   		🔑				FNON-CON		IPCC 4.D.1 <Indirect N2O emissions>AND <Direct N2O emissions from constructed wetlands> <WEIGHTED AVERAGE of column D, based on population				Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu						□		T3		IPCC Tier 3 methodological approach				□		CS		Country-Specific

				5.D.2. Industrial wastewater		IPCC 4.D.2 <CH4 emissions> SUM of values in column TOWi / 1,000,000 PLUS IPCC 4.D.2  <CH4 Emissions from Constructed Wetlands> SUM of values in column TOWi,j / 1,000,000 		IPCC 4.D.2 <CH4 emissions> SUM of values in column Si / 1,000,000		IPCC 4.D.2 <Direct N2O emissions from constructed wetlands> SUM of values in column Nij / 1,000,000 PLUS <Indirect N2O emissions >SUM of values in column NEFF / 1,000,000		 		 		 IPCC 4.D.2 <CH4 emissions> SUM of values in column Ei / 1,000,000 PLUS IPCC 4.D.2  <CH4 Emissions from Constructed Wetlands> SUM of values in column Ej / 1,000,000

If value in IPCC 4.D.2 <CH4 emissions> <column WEF =All values  0 > AND IPCC 4.D.2 <CH4 Emissions from Constructed Wetlands> <column EFj> = 0 or BLANK, then "NA". 

 		🔑		IPCC 4.D.2 <Direct N2O emissions from plants> SUM of values in column Egg

If value in IPCC 4.D.2 <Direct N2O Emissions from plants><subtable, column  Eij - all values =0) then "NA". 

 		🔑		IPCC 4.D.2 <Direct N2O emissions from constructed wetlands > SUM of values in column EGg   PLUS IPCC 4.D.2 <Indirect N2O emissions> SUM of values in column EGg

 		🔑		IPCC 4.D.2. <CH4 emissions>  -SUM of values in column Fi / 1,000,000.  

 		🔑		IPCC 4.D.2. <CH4 emissions>  -SUM of values in column Di / 1,000,000 		🔑				FIND-COM		IPCC 4.D.1 <Indirect N2O emissions>AND <Direct N2O emissions from constructed wetlands> <WEIGHTED AVERAGEof column E, based on population				Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu						□		CR		CORINAIR				□		M		Model

				5.D.3. Other (please specify)		C13		D13		E13						H13				J13				L13				N13				P13						TPLANT 		IPCC 4.D.1 <Direct N2O emissions from Plants> <WEIGHTED AVERAGE of column B, based on population> 																□		CS		Country-Specific				□		PS		Plant-Specific

				Not occurring [IPCC Software]		NO		NO		NO						NO		🔑		NO		🔑		NO		🔑		NO		🔑		NO		🔑										Dropdown Menu		Dropdown Menu		Dropdown Menu		Dropdown Menu						□		M		Model				□		OTH		Other

																																																								□		RA		IPCC Reference Approach				To select, users shall check the box
Multiple selections allowed

																																																								□		OTH		Other

																																																								To select, users shall check the box
Multiple selections allowed



















				Documentation box: 

















				IPCC Inventory Software notes to users

				Orange cells above that contain no information (i.e. are blank) will be calculated automatically by the UNFCCC reporting tool. No action by the user is required.
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(1) Enter the amount of recovery as a negative number since this amount is subtracted from emissions produced.
(2)  If sludge removal is reported in the wastewater inventory, it should be consistent with the estimates for sludge applied to agricultural soils, sludge incinerated and sludge deposited at SWDS. 
(3)    The CH4 IEF is calculated on the basis of gross CH4 emissions as follows: IEF = (CH4 emissions + the absolute amount of CH4 recovered or flared) / total organic product. 
(4)   Actual emissions (after flaring and recovery). 
(5)   If CH4 recovered is used for energy production, the emissions should be reported under category 1.A. 
(6)   DC = degradable organic component. DC indicators are COD (chemical oxygen demand) for industrial wastewater and BOD (biochemical oxygen demand) for domestic/commercial wastewater/sludge (2006 IPCC Guidelines (Vol. 5. chap. 6.1, p.6.7)) 

Note: Minimum level of aggregation is needed to protect confidential business and military information, where it would identify particular entity's/entities' confidential data.


• Parties should provide a detailed description of the waste sector in chapter 7 ("Waste" (CRT sector 5)) of the NID.  Use this documentation box to provide references to relevant sections of the NID, if any additional information and/or further details are needed to explain the contents of this table. 
• Regarding the estimates for N2O from human sewage, explain in the documentation box whether total or urban population is used in the calculations and the rationale for the choice made. 
• Parties using methods other than those from the IPCC for estimating N2O emissions from wastewater treatment should provide, in the NID information on methods, AD and EFs used, and in this documentation box a reference to the relevant section of the NID where this information can be found.

Note: Parties are encouraged to supply the additional information regardless of the methodology applied 
FNON-CON = Fraction of non-consumed protein added to the wastewater 
FIND-COM = Fraction of industrial and commercial co-discharged protein into the sewer system 
TPLANT = Degree of utilization of modern, centralized WWT plants 



