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4.A - Solid waste disposal

e 4.A.1-Managed waste disposal sites
e 4.A.2 -Unmanaged waste disposal sites
e 4.A.3 - Uncategorized waste disposal sites

4.B - Biological treatment of solid waste

4.C — Incineration and open burning of waste

e 4.C.1 —Waste incineration
¢ 4.C.2-0Open burning of waste
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4.A - Solid waste disposal




4.A - Solid waste
disposal

4.A.1 - Managed waste disposal sites
4.A.2 - Unmanaged waste disposal sites
4.A.3 - Uncategorized waste disposal

sites -

Login Superuser_PHL

Password Philippines
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For the assessment of GHG emissions from solid waste disposal in the year 2000, the following table outlines the
data to be used for Tier 1 assessments using the IPCC Inventory Software

Data Category Tier 1

Region Asia South-East

Country Philippines

Climate zone Tropical wet

Starting year 1950 (Considering 50 years)

Delay time (months) 6

Fraction of methane (F) 0.5

Conversion factors, C to CH4 1.33

DOC (Degradable organic carbon) IPCC default factors
Food waste - 0.15 Textiles — 0.24
Garden-0.2 Disposable nappies —0.24
Paper-0.4
Wood and straw - 0.43

DOCf (fraction of DOC dissimilated) 0.5

Methane generation rate constant (k) - years™! IPCC default factors
Food waste -0.4 Textiles - 0.07
Garden-0.17 Disposable nappies —0.17
Paper-0.07
Wood and straw - 0.035




Example: SWDS (Tier 1)
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Data Category Tier 1

Methane correction factors (MCF)

Distribution of waste by waste management
type

Population

Waste generation rate

% to SWDS

Composition of waste going to SWDS

Amount of methane recovered from SWDS

Methane oxidised (OX)

IPCC Defaults

Managed - 1

Managed — semi — aerobic - 0.5
Unmanaged — deep - 0.8
Unmanaged - Shallow - 0.4
Uncategorised — 0.6

IPCC values (MSW)

Managed - anaerobic - 25 %
Managed — semi — aerobic - 5%
Unmanaged —deep - 30%
Unmanaged — Shallow - 25%
Uncategorised — 15%

MSW
Population (Philippine) - World Bank (1950 to 2000) - Capita

MSW - IPCC default for Philippines - 190 kg/cap/yr

MSW - IPCC default for Philippines - 62%

IPCC default for region Textiles— 2.7%
Food waste - 43.5% Wood -9.9%
Paper-12.9 % Inert—31%

IPCC default =0 Gg

IPCC default (Managed, unmanaged and uncategorised SWDS) =0

These values will be used to calculate GHG emissions from solid waste disposal for tier 1 method.
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There are 6 worksheets within the Solid Waste Disposal
1. Parameters
2. SWDST - Utilizati
The latest IPCC software also enables the 3 Activit }S;etz Hzation
provision of GHG emissions outcomes for ' Y :
d te di 1sit 4. Amount Deposited
managed waste disposal S1tes, 5. Long term stored Cin SWDS
unmanaged waste disposal sites, and
uncategorized waste disposal sites 6. Harvested wood products
ﬁ

ot Application Data ntory Year

@lpccmvenmwSoﬁw e - PHL_Soj
Vel

aste - IWD rksheets]
Worksheets Tools

TZNE IPCC Categories

e

4 -\vfaste
=R 4 A - Solid W

aste Disposal

-4 A1 - Managed \Waste Disposal Sites
4 A2 - Unmanaged Waste Disposal Sites
4 A3 - Uncategorised \Waste Disposal Sites

Export/lmport Reports Window Help

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

Country/Temitory  Philippines

Region | Asia - South-East
Subdivision: Subdivision 1 v
Climate Zone | Tropical wet

Main parameters and Waste Types for selected Subdivision

Starting year —19,'.=,l.'.l_|'§“|
Delay Time gmonths) _ 6]
Fraction of methane (F)in developed gas BEE
Conversion Factor, C to CH4 1.333333

Waste Type Parameters for selected Subdivision...

Uncertainties

Waste Type Manager

Parameters for HWP (Bulk MSW)

% garden in municipal waste | 0.00 % "‘3"”
%paperinmunicipal waste | 0,00 % 41|
% wood in municipal waste | 0.00 % ﬁ|

Parameters for HWP (Bulk Industrial Waste)
% paper in industrial waste | 0.00 % _%i|

% wood in industrial waste | 000%




Step 1.1: Selecting suitable default DOC, DOCf and Methane

generation rate constant (k)
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Choosing the country and region is crucial as it determines the default activity data for the assessment. Additionally, selecting the climate
zone is important as it helps determine the methane generation rate constant (k).

@ IPCC Inventory Software - PHL_SolidWaste - [Worksheets]
ot Application Database Inventory Year Worksheets Tools Export/import Reports Window Help
2006 IPCC Categories v B ||| Parameters | SWDS Types - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS ~ Harvested Wood Products
5 4- Waste ' .
4 A1 - Managed \Waste Disposal Sites Region By~ Conills Eomd By corresponding to the country
4 A.2 - Unmanaged Waste Disposal Sites |
4A3- Uncat ised \Waste Di | Sit Subdivision: Subdivision 1 vl # .
T PR Add and select subdivision
/Cﬁﬂe Zone Tropical wet v
Choose climate zone Vg - T e . e Subdivision allows estimations
corresponding to the country - e and Waste Types for visen . arameters for ( ) at subnational level
Stating year 1950 {5 % garden in municipal waste 0.00 % 24 |
= - 4.A - Subdivision O X
/ Delay Time {months) 6= % paper in municipal waste 0.00 % H
| | Subdivision
For the Tier 1 and Tier 2 // Fraction of methane (F) in developed gas 0.500 [+ % wood in municipal waste 0.00 % - [ subgivision 1 =
approach, IPCC default values ) i - kasan2 %
can be utilized Conversion Factor, C to CH4 1.333333 Parameters for HWP (Bulk Industrial Waste) x
% paper in industrial waste 0.00 %
Waste Type Parameters for selected Subdivision... ) ) )
% wood in industrial waste 0.00 % 3
Default ‘Unspecified subdivision cannot be deleted but can be renamed.
Save Uncertainties Waste Type Manager Save Undo Close
T




Parameters

Please enter parameters in the yellow cells. Ifino national data are available, copy the IPCC default value.

Country

Region

Asia: South-eastern

1

P
4

[~

Help on parameter selection can be found in the 2006 IPCC guidelines

Starting year

IPCC default value Country-specific parameters |
Value Reference
195 1950 /

DOC (Degradable organic carbon)

|Waste by composition ﬂ\

The region and climate zone of a country can influence the decay rate
of waste. For example, if a country has both hot and wet regions and hot
and dry regions, the decay rates may vary between these regions.

The FOD method requires data on solid waste disposal, including
quantities and composition, collected over a 50-year period. Countries
lacking historical statistical data for the full 50 years may estimate this
data using surrogates like population or economic indicators.

(weight fraction, wet basis) Range Default 4 Model provides two options to calculation can be chosen depending on
\ . . .
Food waste 0.08-0.20 0.15 0.15 / ——| the available activity data
Garden Bl = Lz / - Multi-phase model based on waste composition data.
Paper 0.36-0.45 0.4 0.4 / )
Wood and show 0.39.0.46 0.43 013/ - Single-phase model based on bulk waste.
Textiles 0.20-0.40 0.24 0.24 /
g'smsab'l‘a Sapp'es g-:}?gﬁg g-ﬁg 2-24 Based on the chosen region, climate zone, and calculation option, default
ewage sludge .04-0. X I .
7 data for parameters such as DOC, DOCf, and k will be selected
Industrial waste 0.0.54 015 /015 e accordingly.
ABLE Z.:
/ DEFAULT DRY MATTER CONTENT, DOC CONTENT, TOTAL CARBON CONTENT AND FOSSIL CARBON FRACTION OF
N N . . DIFFERENT MSW COMPONENTS
DOCT (fraction of DOC dissimilated) 05y 0.5 TasE3s
7 MSW p Dry matter DOC content I DOC content Total carbon Fossil carbon ABLE 3. 5 .
7 content i.n %) in % of wet waste | |in % of dry waste . content i fraction in % of RECOMMENDED DEFAULT METHANE GENFRATION RATE (K) VALUES UNDER TIER 1
I ! of wet weight in % of dry weight total carbon (Derived from f values obtained in experimental measurements, calculated by models, or used in greenhouse gas
Methane gene ration rate constant (k} | Maoist and wet tropical hd Default Default | Range ||Default| Range’| Default | Range | Default | Range inventories and other studies)
3 Paper/cardboard 90 40 | 36-45(] a4 40-50 | 46 [42-50 1 ] o-s Climate Zone* I
(years™) Range Default Textiles * 80 24 | 2-40|| 30 [ 25-50| s0 |25-50 | 20 | 0-50 Boreal and Temperate ﬂIlIr.,pimll
Food waste 017-0.7 0.4 0.4 Food waste 40 15 8-20 ) 38 | 20-50] 38 [20-50 Type of Waste (AT <20°C) AT > 20°C)
Wood 854 43 39-46 || s0 46 - 54 50 46 - 54 Dry Wet Dry Moist and Wet
Garden 0.15-0.2 017 017 (;;Zen — Pk - (MAPPET<1) | (MAP/PET>1) | (MAP <1000 fum) | (MAP > 1000 mm)
Paper 0.06—0.085 0.07 0.07 waste 40 20 18-22 49 45-35 i 45-35 0 0 Default | Range’ |Default | Range’ | Default | Ranfe’ | Default | Range’
= = = = Nappies 40 24 18-32(] 60 44-80 | 70 | 54-90 10 10 Paperitextiles 003 _ 005 - 006
Wood and straw 0.03-0.05 0.035 0.035 Rubber and Leather 84 39° | 39° || 4D’ | @n’® 67 67 20 20 ilﬂWlﬂm waste 084 | Tggse | 006 | gope | 0045 |004-p051 007 0.085
- . . egrading B
06— Plastics 100 - 7 67 - 85 100 |95 - 100 3 . 34
T@dlles i 0.06-0.085 0.07 0.07 Mmf: = NDA T DN : vaste | Woodistraw |y | 007 | 00 Joo2-004) 0025 |002-pot| 0035 [003-005
Disposable nappies 01502 017 017 c - :
Glass © 100 NA NA NA NA Other (non—
Sewage SlUdge 0.17-0.7 0.4 0.4 Other, inert waste 90 3 0-5 100 |50 - 100 Moderately | food) organic
L= - = degrading | putrescible/ | 0.05 [0.04-006| 01 ]0.06-0.1% 0065 [0.05-40.08| 017 |0.15-02
. TaRLE2S . waste Garden and
Industrial waste 0.15-02 017 017 DeFAULT DOC AND FOSSIL CARBON CONTEXLININDUSTRIAL WASTE (PERCENTAGE IN WET WASTE PRODUCED) park waste
Industry type DOC Fossil carbon | Total carbon | Water content * Rapidly Food | oo-
degrading | waste/Sewage | 006 |0.05-008 | 0.185* | T 07 | 0085 | 007401 | 04 j0.07-077
Food, beverages and tobacco (other than sludge 15 - 15 60 waste shudge -
Textile u 16 i 0 Bulk Waste 005 |004-006| 009 |0.08 01| 0065 |005oos| 017 |01s"-02
‘Wood and wood products 43 - 43 15 ;
Pulp and paper (other than sludge) 40 1 41 10 E— B = = -
Petroleum products, Solvents, Plastics - 80 80 0
Rubber (39)° 17 56 16
Construction and demolition 4 20 24 0
Other * 1 3 4 10




Step 1.2: Selecting suitable default DOC, DOCf and Methane

generation rate constant (k)

@ IPCC Inventory Software - PHL SolidWaste - [Worksheets]

A Y |Class of decomposal
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Waste Type Manager

Type of weight of waste

© Wet Weight () Dry Weight  [_) Show user-defined waste types only

which

Degradable
organic carbon Dry Matter
decomposes in Content

Total Carbon in | Fossil Carbon

a! Application Database Inventory Year ~Worksheets Tools Export/lmport Reports Window Help oo RN R PR BTy Ve RSN AL Lt Dry Matter | in Total Carbon
- SWDS
2006 IPCC Categories v ||| Parameters | SWDSTypes - Utilization Activity Data Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products 1
e Class of decomposability 4 7 4| (Fraction of wet <Frac5?ncufdr FAO (Fraction) (Fraction) (Fraction)
B Country/Temitory  Philippines i weight) weighty | (Fraction) | ) )
4 A1- Managed \Waste Disposal Sites Region Asia - South-East = Bl vt 5|
4A2 - Unmanaged Waste Disposal Sites Lo Highly decomposshle waste | Food, beverages and tobacco 015 038 07 04 038
4 A2 - Uncategorised \Waste Disposal Sites Subdivision: Subdivision 1 i i N Potraleum prodick, Solvenls, Plastica 0 7 038 ]
Climate Zone Tropical wet v - Rubber 039 046 0 084 067 02
- Less waste C tion and 0.04 004 05 1 024 02
S ) Wood and wood products 043 0.51 05 0.85 051
Main parameters and Waste Types for selected Subdivision Parameters for HWP (Bulk MSW) — e e 04 044 0 7 04 00
Starting year 1950 (51 % garden in municipal waste 000% 1= - Texdile 024 03 05 08 05 02
= m— Municipal Waste Bulk waste Bulk \Vaste 0.18 05
Delay Time (months) 6% % paper in municipal waste 0.00 % 134 s Highly decomposable waste | Food waste 015 038 07 04 038
. ) _ ) ~ il Garden and park 02 049 07 04 043 0
Fraction of methane (F) in developed gas 0.500 -5 % wood in municipal waste 0.00 % =1 = s Clias 0 7
’ i Metal 0 1
Conversion Factor, Cto CH4 1333333 f for HWP (Bulk Industrial Waste) — Plastic 5 7 T 7
% paper in industrial waste 00 % =1 frssmed ; :bndm Bt lerities gig 0;: T g g:‘; 0;; 02
. 55 waste . . . .
Waste Type Parameters for selected Subdivision... o e 000 —_ - — i - 024 08 05 08 7 01
M Paper and 04 044 05 03 0.46 0.01
8 Waste Tyoe M i Textile 024 03 05 08 05 02
Save Unoortaintios 2991596 Hriaee [l Other waste Bulk waste Clinical waste 015 023 05 06 06 04
i Hazardous waste 05
[ Studge Highly decompesable waste | Industrial sewage sludge 0.09 035 05
: Municipal sewage sludge 0.05 05 05
x
Waste Type Parameters O X A
Degradable
D dabl organic carbon Methane Category, Class and Name of default waste types cannot be changed and default waste types cannot be deleted.
Waste Category Waste Type / Industry Type orn:%g r;rb’an which generation rate Selected Type of Weight of Waste is automatically appled in al the relevant worksheets across all the Inventory Years
- decogﬁg;es in constant (k) Undo Close

Functions under Waste Type

Parameters

1. Select waste types use in calculation
2. Select already defined DOC and DOCf
factors from the dropdown

3. Select default IPCC methane

Industrial Waste Bulk waste Bulk Industrial Waste B
Highly decomposzble waste | Food, beverages and tobacco ] 0.15 0.7
Less decomposable wasis Construction and demolition (] 0.04 05
\wood and wood products ] 043 05
Moderately decomposable w_ | Pulp and paper ] 04 05
Textile ] 024 05
Municipal Waste Bulk waste Bulk Municipal Waste ]
Highly decomposable waste | Food waste -] 0.15 0.7] 04
Garden and park ] 02 0.7 017
Less decomposable waste \wood [ ] 043 0.5 0.035
Moderately decomposable w._ | Disposable nappies [ ] 0.24 0_5' 0.17
Paper and cardboard -] 04 o » 0.07
Textile 2 024 0. 007 «
Other waste Bulk waste Clinical waste 7] y
Hazardous waste (] \
Sludge Highly decomposable waste | Industrial sewage sludge 0]
Municipal sewage sludge (]
Conce

and Tier 2

eneration rate constant (k) - Tier 1

Functions under Waste Type

Manager

1. Select parameters related to either
the wet weight or dry weight
2. Manage parameters associated with

DOC, DOCT, Dry Matter Content, Total

Carbon in Dry Matter and Fossil Carbon
in Total Carbon by selecting IPCC
default —Tier 1 and Tier 2

3. Adding user defined waste types (new

waste types)

copenhagen
climate centre




CH, generated ;

Selecting remaining parameters

EQuATION 3.6
CH, GENERATED FROM DECAYED DDOCm The period between waste deposition and full methane
CH, generatedy = DDOCm decompy + F +16/12 production, during which aerobic decomposition and
Where: acidification processes occur, is typically estimated. The IPCC
CH, generatedy = amount of CH, generated from decomposable material . . .
DDOCon decompr —  DDOCi decommposed insest T. G offers a default value of six months for this time delay.
F =  fraction of CH,, by volume. in generated landfill gas (ﬁamion)\
16/12 = molecular weight ratio CHy/C (ratio)
\ Fraction of CH4 in generated landfill gas (F). It is recommended
IPCC default value 5 = parameters to utilize the default value provided by the IPCC for the fraction of
_ Wmam methane in landfill gas, which is 0.5.
/ /&
Delay time (months) 6| 4 6 -
—
_ Molecular weight ratio (CH4/C) = 16/12
Fraction of methane (F) in developed gas 05|« 05 | / g ( )
i s el L0 (B 1,33 «—T735] The oxidation factor (OX) reflects the amount of CH4 from
— SWODS that is oxidised in the soil or other material covering the
Oxidation factor (OX) 0l «——_ 0 waste
Parameters for carbon storage ——— | The oxidation factor varies depending on the landfill site
% paper in industrial waste 0% 0% conditions. Sites with thick and well-aerated cover materials may
% wood in industrial waste 0% 0% exhibit different oxidation factors compared to sites with no cover
or where significant amounts of methane can escape through
For Harwested Wood Products cracks or fissures in the cover.
calculations for Bulk waste option only:
TABLE 3.2
OXIDATION FACTOR (OX) FOR SWDS
Equ: N 3.1
CH, E}ﬂgsl,lla_t\'“r)l:on SWDS Type of Site Oxidation Factor (OX)
" Default Values
CHy Emissions = 2, CH, ge”gmjed"r_RI].(I_OXI) \-ianagedl unmanaged and uncategorised SWDS : ﬂut] —
Where: Managed covered with CH, oxidising material > 0.1
CEEMSSiom_ - CH emitted in year T. Gg ! Managed but not covered with aerated material
T - ventonyyear ? Examples: soil, compost
X =  waste category or type/material
Rr = recovered CH, i year T, Gg
()¢ = oxidation factor in vear T, (fraction
. e — CH, generated ;
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Additional Step: Managing uncertainty and parameters for \

Harvested Wood Products (Only for Bulk waste option)
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Inventory Year

@) IPCC Inventory Software - PHL_SolidWaste - [Worksheets]

Worksheets Tools Export/lmport Reports Window Help

2006 IPCC Categories

= 4 -\waste

B8] 4 A - Solid Waste Disposal

v B || Parameter] SWDSTypes - Utilization Activity Data  Amount Deposited

4 A1 - Managed \Waste Disposal Sites
4 A2 - Unmanaged \Waste Disposal Sites
4 A2 - Uncategorised \Waste Disposal Sites

Country/Temitory  Philippines

Region Asia - South-East v
Subdivision: Subdivision 1 o | [
Climate Zone Tropical wet v

Main parameters and Waste Types for selected Subdivision
Starting year 1950 &

Delay Time (months) 6= |
Fraction of methane (F) in developed gas 0.500 -+
Conversion Factor, Cto CH4 1.333333

Waste Type Parameters for selected Subdivision...

Long Term stored C in SWDS  Harvested \Wood Products

[P arameters for HWP Buik MSW)

JParameters for HWP (Bulk Industrial Waste)

% garden in municipal waste 0.00 % ¢
% paper in municipal waste 0.00 %
% wood in municipal waste 0.00 % |

% paper in industrial waste 0.00 %

% wood in industrial waste 0.00 % }

hid
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Uncertainties
Category 4 A - Solid Waste Disposal
Sheet Parameters
Activitiy Data Uncertainties
Lower -5.00% & Upper +5.00 % &
Emission Factors Uncertainties
Gas v
Lower 5.00% (5 Upper +5.00% %
OK I Cancel

A

Uncertainties regarding activity data
and emission factors for solid waste
disposal can be entered by clicking
the "Uncertainties" button.

fany
Ny

environment
programme

copenhagen
climate centre

These parameters are essential for computing
HWP within the bulk waste option. In instances
where national bulk waste data are lacking,
utilizing the waste composition option in the
spreadsheets is advised. This option calculates
the long-term stored carbon from wood, paper
and cardboard, and garden and park waste in
SWDS by considering the remaining portion of
the DOC after decay.



Step 2: Selecting distribution of waste by waste management type (’:
7
A\

CBIT-GSP

CLIMATE TRANSPARENCY

gef

UN &

environment
programme

fany
\1‘)

environment
programme

copenhagen
climate centre

Identifying the distribution of waste by waste management type is crucial for determining Methane Correction Factors (MCF). For instance,

unmanaged solid waste disposal sites (SWDS) produce less methane (CH4) from a given amount of waste compared to anaerobically managed SWDS.

Parameters || SWDS Types - Utilization | Activity Data  Amount Deposited  Long Term stored C in SWDS  Harvested Wood Products
Worksheet B
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A - Solid Waste Disposal
Sheet : SWDS Types - Ltilization
Data
Subdivision Subdivision 1 “  Waste Category Municipal Waste ~
D
? ? ? ? ? ? ? 0 ?

1950 ZSIv' 30 25| 5 15 00| |d |9

1951 % o~ [ 0| =

19K \\ — Y nl =

The user can update the same However,

value for all years by pressing
the down arrow.

and region to facilitate Tier 1 assessments.

if country-specific distribution values are
unavailable, the software offers distribution values for
common waste management types based on the country

Parameters SWDSTypes - Utilization Activity Data Amount Deposited  Long Term stored Cin SWDS ~ Harvested Wood Products
Worksheet

Sector:

Waste 2000
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A - Solid Waste Disposal
Sheet SWDS Types - Utilization
Data &

The IPCC software offers 8 management
types categorized under 3 main types, each
with default MCF values provided by IPCC.

1. Unmanaged - Unmanaged - shallow
and Unmanaged - deep

2. Managed - Managed - anaerobic,
Managed poorly -  semi-aerobic,
Managed well — semi-aerobic, Managed
poorly — active aeration and Managed
well- active aeration

3. Uncategorised

Save an entry after filling data

Similarly, the user can enter data
for each subdivision

Subdivision Subdivision 1 ~  Waste Category Municipal Waste v

Unmanaged

—_—_—
Unmanaged - Managed - Managed poorly —
’T’T@ Unmanu'ge:i s 9 anaerobic 9 semi-aerobic 9
(%) (%) (%)

Managed

Managed well -
semi-aerobic
(%)

Managed well -
active aeration

! Uncategorised
SwWDS
(%)

Total
(%)

Managed poorly -
9 active aeration 9
(%)

[ ]
| Uneat e Distribution
categorise: Check

E
[}
o
(=3
o
n|n || wnjen
b
o

The same process used for Municipal Waste
can be applied to other types of waste using the
dropdown menu.

Municipal Waste

Industrial Waste

Sludge

Other waste

o=




CH, generated ;

Selecting remaining parameters

EQuATION 3.6
CH, GENERATED FROM DECAYED DDOCm The period between waste deposition and full methane
CH, generatedy = DDOCm decompy + F +16/12 production, during which aerobic decomposition and
Where: acidification processes occur, is typically estimated. The IPCC
CH, generatedy = amount of CH, generated from decomposable material . . .
DDOCon decompr —  DDOCi decommposed insest T. G offers a default value of six months for this time delay.
F =  fraction of CH,, by volume. in generated landfill gas (ﬁamion)\
16/12 = molecular weight ratio CHy/C (ratio)
\ Fraction of CH4 in generated landfill gas (F). It is recommended
IPCC default value 5 = parameters to utilize the default value provided by the IPCC for the fraction of
_ Wmam methane in landfill gas, which is 0.5.
/ /&
Delay time (months) 6| 4 6 -
—
_ Molecular weight ratio (CH4/C) = 16/12
Fraction of methane (F) in developed gas 05|« 05 | / g ( )
i s el L0 (B 1,33 «—T735] The oxidation factor (OX) reflects the amount of CH4 from
— SWODS that is oxidised in the soil or other material covering the
Oxidation factor (OX) 0l «——_ 0 waste
Parameters for carbon storage ——— | The oxidation factor varies depending on the landfill site
% paper in industrial waste 0% 0% conditions. Sites with thick and well-aerated cover materials may
% wood in industrial waste 0% 0% exhibit different oxidation factors compared to sites with no cover
or where significant amounts of methane can escape through
For Harwested Wood Products cracks or fissures in the cover.
calculations for Bulk waste option only:
TABLE 3.2
OXIDATION FACTOR (OX) FOR SWDS
Equ: N 3.1
CH, E}ﬂgsl,lla_t\'“r)l:on SWDS Type of Site Oxidation Factor (OX)
" Default Values
CHy Emissions = 2, CH, ge”gmjed"r_RI].(I_OXI) \-ianagedl unmanaged and uncategorised SWDS : ﬂut] —
Where: Managed covered with CH, oxidising material > 0.1
CEEMSSiom_ - CH emitted in year T. Gg ! Managed but not covered with aerated material
T - ventonyyear ? Examples: soil, compost
X =  waste category or type/material
Rr = recovered CH, i year T, Gg
()¢ = oxidation factor in vear T, (fraction
. e — CH, generated ;
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IPCC default value

Country-specific parameters

Similar to waste compositions option

When opting for the bulk waste approach, it's crucial to estimate the
proportion of DOC originating from harvested wood products within the
total DOC of the waste, before determining the quantities of long-term
stored carbon

Value Reference and remarks
Starting year 1950 1950
|
DOC (Degradable organic carbon) |BLIIk waste data only ~ w
{weight fraction, wet basis) Range Default
Bulk MSW 0.08-0.17 0.13 0.13
Industrial waste 0-0.54 0.15 0.15
Sewage sludge 0.04-0.05 0.05 0.05]
DOCT (fraction of DOC dissimilated) 0.5 0.5
Less decomposable waste, e.g. wood,
engineered wood products, branches 0.1 0.1
Moderately decomposable waste, e g. paper,
textile, nappies 0.5 0.5
Highly decomposable waste, e.q. food waste,
grass (garden and park waste excluding free
branches) 07 0.7
Methane generation rate constant (k) |Moist and wet tropical W
(years'*) Range Default
Bulk MSW 0.15-0.2 0.17 0.17
Industrial waste 0.15-0.2 0.17 017
Sewage sludge 017-0.7 04 04
Delay time (months) [} 5]
Fraction of methane (F) in developed gas 05 05
Conversion factor, C to CH, 1.33 1.33
Oxidation factor (0X) 0 0
Parameters for carbon storage
% paper in indusirial waste 0% 0%
% wood in industrial waste 0% 0%
For Harwested Wood Products <
calculations for Bulk waste option only:
DOC for garden waste 0.2 0.2
DOC for paper and cardboard 0.4 0.4
DOC for wood and straw 0.43 0.43




Step 3: Entering activity data for tier 1 approach
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The IPCC software offers two approaches for entering activity data based on tiers.

Vg
(s )
UN &

environment
programme

environment
programme

copenhagen
climate centre

For the tier 1 approach, users can calculate total waste using population data and the percentage of waste going to solid waste disposal sites (SWDS).

AN

AN

N

In @a manner similar
to the previous
section, users have
the ability to input
data subdivision-
wise and waste
category-wise,

including
Municipal Waste,
Industrial Waste,

Sludge, and Other
Waste.

/

I Parameters SWDS Types - Utilizatio

Workshest
Sector:

Waste

Activity Data

Methane emissions from Solid Waste Disposal Sites
4 A - Solid Waste Disposal
Activity Data

Popi=tiun
(Capita)

[ vvaste per
capita
(ka/caplyr)

C=A*B"
10°-6

Total Waste
(Gag)

% to SWDS
(%)

Amount Deposited  Long Term stored C in

steqo Municipal Waste

Total to
SWDs
(Ga)

E=C*
(D00)

~  Total Waste Calculated from Population

Food waste

S Harvested \Wood Products

Waste Type Amounts % of Total Waste goingto SWDS

Composition of waste going to solid waste disposal sites.

Garden and
park

Disposable
nappies

Paper and

cardboard L

Wood | Inert

2000

Population (Philippine)

72718840 62| 856627935 _ ; . 0|

1998 74491920 190] 14153.4648 62| B775.14818 435 129 27 99 3 100| 7
L 1999 76243060 190] 144873214 62| 898213927 435 129 27 99 31 100| 7
| 2000 77958220 190| 14812.0618 62| 9183.47832 435 128 27 99 31 100| 2
W 2001 79626086 130| 15128.956.. 62| 937995292 435 129 27 99 3 100 | =
| 2002 81285572 190| 15444258 62| 957544038 435 129 27 EE 31 100| 7
W 2003 82942837 130] 15759.139.. 62| 9770.6662 435 129 27 99 31 100 7
W 2004 24607501 190 16075.425.. 62| 996676362 435 128 7 98 31 100 |7
| 2066 86261250 190| 163896375 62| 10161.575.. 435 129 27 59 31 100 | -7
2006 87901835 150] 16701.348. 62| 10354.836. 435 129 27 EE] 31 1007
| 2007 86261250 180| 16389.6375 62| 10161575 435 128 27 99 3 100| 7
| 2008 91252326 190| 17337.941. 62| 10749524 435 129 27 99 31 100 %
————— 92946351 190] 17659.520_ 62| 10949.150_ 435 {%) El 100|

Users can input a set of data directly
from an Excel sheet into the software by
selecting the corresponding number of
rows in the column within the software

interface.

IPCC software provides -
Philippine specific data given
in the IPCC 2006 guideline

IPCC software provides - Asia-south-
east region specific shares given in the
IPCC 2006 guideline




Entering and selecting data to calculate MSW generation (Activity data)

MSW activity data

Enter population, waste per capita and M5V waste composition into the yellow cells.

Help and default regional values are given in the 2006 IPCC Guidelines.

Industrial waste activity data must be entered sep

mn Q r\

For countries lacking national data on MSW generation, management
practices, and composition over a period, urban population or total
population figures can be utilized to estimate the data.

Additionally, the IPCC provides default compositions of waste going to
waste disposal sites based on the region.

IPCC Regional defaults N \
[ 50%]  44%]  0%] 13%] 10%]  3%] 0% 31%] 100%
f Composition of waste going to solid waste disposal SHBQ\‘
Wabte / Plastics,
r Total % to other N
Year | Population | capjta MSW / SWDS | Food |Garden | Paper | Wood | Textile |Nappies| inert Total
millions kg/caplyr Gg % % % % % % % % (=100%)
1989] 60.127343 270] 1 623438 59% 44% 0% 13% 10% 3% 0% 31% 100%
1990] 61.558898 270 166!0. 9 59% 44% 0% 13% 10% 3% 0% 31% 100%
1991] 63.039751 270] 1 ?010. 73 59% 44% 0% 13% 10% 3% 0% 31% 100%
1992] 64.543525 270] 1 ?4)'26.?5 59% 44% 0% 13% 10% 3% 0% 31% 100%
1993] 66.083321 P70 1/7 842.5 59% 44% 0% 13% 10% 3% 0% 31% 100%
1994] 67.650283 P70 1 ﬁ265 .98 59% 44% 0% 13% 10% 3% 0% 31% 100%
1995] 69.250468 P70 1869?.63 59% 44% 0% 13% 10% 3% 0% 31% 100%
1996] 70.944969 P70 I1 9155.14 59% 44% 0% 13% 10% 3% 0% 31% 100%
1997] 72.718837 P70l 19634.09 59% 44% 0% 13% 10% 3% 0% 31% 100%
19938] 74.491918 P70 20112.82 59% 44% 0% 13% 10% 3% 0% 31% 100%
1999] 76.249064 _Tﬁ 20587.25 59% 44% 0% 13% 10% 3% 0% 31% 100%
2000 {7_958223 ZO 21048.72 59% 44% 0% 13% 10% 3% 0% 31% 100%
\
T h e I C Oﬁe I’S reg | O n al d efa u |ts MSW GENERATION AND TRII\.‘TB\IIAE,‘?';ID ATA - REGIONAL DEFAULTS
fOr WaS gene ratlon per Caplta MSW Generation Fraction of Fraction of Fraction of Fraction of other
Region Rate! 3 MSW disposed MSW MSW MSW management,
(kg/Ca p/y a n d th e pe rce ntage Of (tonnes/cap/yr) to SWDS incinerated composted unspt'l:i)"lﬂl4
waste dispQsed to SWDS. Asia
Eastern Asia 0.37 0.55 0.26 0.01 0.18
South-Central Asia 021 074 - 0.05 0.21
I South-East Asia 0.27 0.59 0.09 0.05 0.27
Africa® 0.29 0.69 - - 0.31
Europe
Eastern Europe 0.38 0.90 0.04 0.01 0.02
H 1: H Northern Europe 0.64 0.47 0.24 0.08 0.20
PopLIlatlon (Phlllppl ne) Southemn Europe 0.52 0.85 0.05 0.05 0.05
- World Bank Western Furope 0.56 0.47 022 015 015
America
Caribbean 0.49 0.83 0.02 - 0.15
Central America 0.21 0.50 - - 0.50
South America 026 0.54 0.01 0.003 0.46
North America 0.65 0.58 0.06 0.06 0.29
Oceania® 0.69 0.85 - - 0.15

T

IPCC waste model in 2006 provide: Asia-
south-eastern region specific shares given in
the IPCC 2006 guideline




Entering and selecting data to calculate MSW generation (Activity data)

MSW activity data

Enter population, waste per capita and M5V waste composition into the yellow cells.

Help and default regional values are given in the 2006 IPCC Guidelines.

Industrial waste activity data must be entered sep

mn Q r\

For countries lacking national data on MSW generation, management
practices, and composition over a period, urban population or total
population figures can be utilized to estimate the data.

Additionally, the IPCC provides default compositions of waste going to
waste disposal sites based on the region.

IPCC Regional defaults N \
[ 50%]  44%]  0%] 13%] 10%]  3%] 0% 31%] 100%
f Composition of waste going to solid waste disposal SHBQ\‘
Wabte / Plastics,
r Total % to other N
Year | Population | capjta MSW / SWDS | Food |Garden | Paper | Wood | Textile |Nappies| inert Total
millions kg/caplyr Gg % % % % % % % % (=100%)
1989] 60.127343 270] 1 623438 59% 44% 0% 13% 10% 3% 0% 31% 100%
1990] 61.558898 270 166!0. 9 59% 44% 0% 13% 10% 3% 0% 31% 100%
1991] 63.039751 270] 1 ?010. 73 59% 44% 0% 13% 10% 3% 0% 31% 100%
1992] 64.543525 270] 1 ?4)'26.?5 59% 44% 0% 13% 10% 3% 0% 31% 100%
1993] 66.083321 P70 1/7 842.5 59% 44% 0% 13% 10% 3% 0% 31% 100%
1994] 67.650283 P70 1 ﬁ265 .98 59% 44% 0% 13% 10% 3% 0% 31% 100%
1995] 69.250468 P70 1869?.63 59% 44% 0% 13% 10% 3% 0% 31% 100%
1996] 70.944969 P70 I1 9155.14 59% 44% 0% 13% 10% 3% 0% 31% 100%
1997] 72.718837 P70l 19634.09 59% 44% 0% 13% 10% 3% 0% 31% 100%
19938] 74.491918 P70 20112.82 59% 44% 0% 13% 10% 3% 0% 31% 100%
1999] 76.249064 _Tﬁ 20587.25 59% 44% 0% 13% 10% 3% 0% 31% 100%
2000 {7_958223 ZO 21048.72 59% 44% 0% 13% 10% 3% 0% 31% 100%
\
T h e I C Oﬁe I’S reg | O n al d efa u |ts MSW GENERATION AND TRII\.‘TB\IIAE,‘?';ID ATA - REGIONAL DEFAULTS
fOr WaS gene ratlon per Caplta MSW Generation Fraction of Fraction of Fraction of Fraction of other
Region Rate! 3 MSW disposed MSW MSW MSW management,
(kg/Ca p/y a n d th e pe rce ntage Of (tonnes/cap/yr) to SWDS incinerated composted unspt'l:i)"lﬂl4
waste dispQsed to SWDS. Asia
Eastern Asia 0.37 0.55 0.26 0.01 0.18
South-Central Asia 021 074 - 0.05 0.21
I South-East Asia 0.27 0.59 0.09 0.05 0.27
Africa® 0.29 0.69 - - 0.31
Europe
Eastern Europe 0.38 0.90 0.04 0.01 0.02
H 1: H Northern Europe 0.64 0.47 0.24 0.08 0.20
PopLIlatlon (Phlllppl ne) Southemn Europe 0.52 0.85 0.05 0.05 0.05
- World Bank Western Furope 0.56 0.47 022 015 015
America
Caribbean 0.49 0.83 0.02 - 0.15
Central America 0.21 0.50 - - 0.50
South America 026 0.54 0.01 0.003 0.46
North America 0.65 0.58 0.06 0.06 0.29
Oceania® 0.69 0.85 - - 0.15

T

IPCC waste model in 2006 provide: Asia-
south-eastern region specific shares given in
the IPCC 2006 guideline




Entering and selecting data to calculate industrial waste generation (Activity

data)
Industrial waste activity data For countries lacking production data, historical disposal of industrial
) o _ ) waste can be estimated proportionally to GDP or other economic
Enter GDP, waste generation rate, % to SWDS and distribution of waste between site types into the yellow cells. .y . . .
Help and default regional values are given in the 2006 IPCC Guidelines. indicators. GDP serves as the driver in the Tier 1 method.
Waste Total
generation | industrial % to Total to
Year GDP rate waste SWDS SWDS
Gg/$m
$ millions GDP/yr Gg % Gg
1988| 43152129 0.02| 863.04258 100%| 863 0426
1989| 48513 7737 0.02| 97027547 100%| 9702755
1990| 50508 2866 0.02( 10101657 100%| 1010.166
1991| 51784 1449 0.02| 10356829 100%| 1035683
1992| 60422 3282 0.02| 1208.4466 100%| 1208.447
1993| 62036.5291 0.02| 1240.7306 100%| 1240.731
1994| 73159.3369 0.02| 1463.1867 100%| 1463.187
1995| 84644 3287 0.02| 1692.8866 100%| 1692.887
1996| 94648.0844 0.02| 18929617 100%| 1892.962
1997| 94106 3176 002 1882 1264 100%| 1882 126
1998| 74492 4163 0.02| 1489 8483 100%| 1489 848
1999 85640171 002 1712 8034 100%| 1712 803
2000] 83669 7883 002 1673.3958 100%| 1673 396

\

GDP in $ (Philippine)
- World Bank




Amount deposited data Country |Philippines

Countries with good inventory data:
Enter those data onto this sheet.

Amounts deposited in SWDS
Deposited
Year Food Garden Paper Wood Textile Nappies Sludge Msw Inert Industrial
Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg

14965 3,96 0] 1,176 obd 236 0] U &, 32 2 01 bYy

1986 3,888 0 1,153 885 241 0 0 8,938 2,771 680

1087 3,979 0 1,180 905 247 0 0 9,146 2,835 756

Year 2000 4,072 0 1,207 927 253 0 0 9,360 2,902 863

4,167 0 1,236 948 259 0 0 9,578 2,969 970

MSW generation (Food waste) 5402.154 Gg 4,266 0 1,265 971 265 0 0 9,806 3,040 1,010

Population 77.95822 millions 4,368 0 1,295 994 271 0 0 10,042 3,113 1,036

Waste per capita 270 kg/caplyr 4 473 0 1.3%6 1018 278 0 0 10,282 3.187 1.208

Percentage to SWDS 29% 4579 0 1358 1.042 284 0 0 10,527 3.263 1.241
Composition of food waste 43.50%

4,688 0 1,390 1,067 291 0 0 10,777 3,341 1,463

1995 4,799 0 1,423 1,092 298 0 0 11,032 3,420 1,693

1996 4,916 0 1,458 1,119 305 0 0 11,302 3,503 1,893

1997 5,039 0 1,494 1,147 313 0 0 11,584 3,591 1,882

1998 5,162 0 1,531 1,175 320 0 0 11,867 3,679 1,490

1999 5,284 0 1,567 1,203 328 0 0 12,146 3,765 1,713

90001 5,402 0 1,602 1,229 335 0 0 12,419 3,850 N 1,673

Year 2000

Industrial waste generation 1673.396 Gg

GDP 83669.79 $ millions
Waste per capita 0.02 Gg/$ million
Percentage to SWDS 100%




The amount of waste deposited is determined based on the data

entered into the software
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Similar to the
previous sections,
users have the
ability to check
data based on
subdivision-wise

and waste
category-wise,
including
Municipal Waste,
Industrial Waste,

Sludge, and Other
Waste.

Food waste

Subdivision Subdivision 1

v Waste Category _ Municipal Waste

Garden and par¥

Disposable nappies

Paper and cardboard

environment environment copenhagen
CLIMATE TRANSPARENCY P g
\,"/ gef programme programme climate centre
1
Parameters SWDS Types - Utilization  Activity Da’4 Amount Deposited | Long Term stored C in SWDS ~ Harvested Wood Products
| Worksheet
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 4 A- Solid Waste Disposal
Sheet: Waste Types and Amounts Deposited to SWDS
Data

Total to SWDS

(Gg) "Zy) ‘ (Gg) [ (Gg)
3543}333- 0 0 1052.34399 ; i ; 8157.70537
4331 0 0 1078.093%5 22564757 82737443 2550.76841 8357.31747
3726.33152 0 0 1105.05004 23128354 848.06166 2655.5466 8566.27935
3817.18946 0 0 1131.99411 236929 868.73967 272029593 877514818
3907.23058 0 0 1158.69597 24251776 889.23179 2784 46317 8982.13927
3994.81307 0 0 1184 6687 24795391 909.16435 284687828 9183.47832
4080.27952 0 0 1210.01393 253.25873 52861534 2507.78541 9375.95293
4165.31657 0 0 123523181 25853689 9479686 2968.38652 9575.44038
4250.2398 0 0 1260.41594 263.8079% 967.29595 302850652 9770.6662
433554217 0 0 1285.71251 269.10262 986.7096 308969672 9966.76362
4420.28523 0 0 1310.84321 27436253 1005.99595 3150.08833 10161.57525
4504 35373 0 0 1335.77387 27958058 1025.12878 3209.99921 10354 83616
442028523 0 0 1310.84321 27436253 1005.99595 3150.08833 10161.57525
4676.0429%4 0 0 1386.6886 290.23715 1064.20283 333235244 10749.524
4762.88061 0 0 1412.44046 29562707 1083.96593 335423676 10945.15083
| 2010 434346842 0 0 1438.11822 30100149 1103.67212 3455,94301 11148.20326




Given that the
categorization of solid
waste disposal sites
(SWDS) in the software
aligns more closely with
the 2019 refinement of
the IPCC guidelines,
users can utilize the
default Methane
Correction Factor (MCF)
values provided in the
2019 refinement for
SWDS that have been
newly added.

TArLE 3.1 (UrDATED)
SWDS CLASSIFICATION AND METHANE CORRECTION FAacTORS (MCF)

Type of Site

Methane Correction
Factor (MCF)
Default Values

Remarks

Managed — anaerobic

These must have controlled placement of waste (ie.,
waste directed to specific deposition arcas, a degree
of control of scavenging and a degree of control of
fires) and will include at least one of the following:
(1) cover material; {11) mechanical compacting; or {1}
levelling of the waste.

Managed well - semi-aerobic

0.5%

When semi-acrobic managed SWDS type is managed
under one of the following condition, it is regarded as
well magement ; (i) permeable cover material; (i)
lcachate  drainage system  without sunk:  {mi)
regulating pondage: and (iv) gas ventilation system
without cap, (v) connection of leachate drainage
system and gas ventilation system.

Managed poorly — semi-serobic

0.7

When semi-acrobic managed SWDS type is managed
under one of the following condition, it is regarded as
poor management: (i) condition of sunk of leachate
drainage system: (ii) closing of valve of drainage or
atmosphere-unopening of drainage exit; (iii) capping
of gas ventilation exit.

Managed well - active-acration

(.4tet

Active ion of d landfills includes the
technology of in-situ low pressure acration, air
sparging, bioventing, passive ventilation  with
extraction (suction). These must have controlled
placement of waste and will include leachate
drainage system to avoid the blockage of air

penciration, and (i) cover material; (i1} air injection or

gas extraction system without drying of waste.

Managed poorly — active-acration

(. THes

When SWDS, that is equipped as well as active
scration of managed SWDS, is managed under one of
the following condition, it is judged as poor
management; (i) blockage of acration system duc o
failure of drainage; (11) lack of available moisture for
microorganisms due to high- pressure seration.

Unmanaged — deep ( =5 m waste) and
for high water table

0.8

All SWDS not meeting the criteria of managed
SWDS and which have depths of greater than or
equal to 5 metres and'or high water table at near
ground level. Latter situation corresponds to filling
nland water, such as pond, niver or wetland, by
waste.

Unmanaged - shallow (<5 m waste)

04

All SWDS not meeting the criteria of managed
SWDS and which have depths of less than 5 metres.

Uncategorised SWDS

LI

Only if countries cannot categorise their SWDS into
shove four categones of managed and unmanaged
SWDS, the MCF for this category can be used.

Sources: “[PCC (20000 "Matsufuji er al. (1996); “Yamada er af. (2003 ); “Hrad er af. (2013); “Eshigaki er af. (2003); ‘Ritzkowski &
Stegmann (2013); FRaga & Cossu (2004): *Ritzkowski er al. (2016)

= 4 - WWaste
= 4 A - Solid Waste Disposal

4 A1 - Managed Waste Disposal Sites
4 A2 - Unmanaged \Waste Disposal Sites
4 A 3 - Uncategorised \Waste Disposal Site

l ) sy
" CBIT-GSP UN& UN®&
environment environment h
\é/ CLIMATE TRANSPARENCY QEf programme programme Climate centre

1. SWDS Types-MCF and OX - Step 4
2. Methane Generated - Step 5
3. Methane Emissions - Step 6 / Results

There are 3 worksheets within each subcategories (4. A. 1,4.A. 2, 4. A. 3)

SWDSTypes -MCFandOX  Methane Generated  Methane Emissions

Sector: Waste
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 4 .A.1-Managed Waste Disposal Stes
Sheet: SWDS Types - Methane Comection Factors and Oxidation Factors
Data
Subdivision Subdivision 1 W
SWDS
Managed — anaerobic Managed poorly - semi-aerobic Managed well — semi-aerobic
MCF | oxX MCF ‘ ox i MCF ’ OX
{Fraction) {Fraction) (Fraction) (Fraction) (Fraction) {Fraction)
1950 1 0 07 0 4
W 1951 1 0 07 0
1952 1 0 07 0
i 1953 1 0 07 0
L 1954 1 0 07 0




Step 4: Selecting MCF and OX
For Tier 1 and Tier 2 approach, IPCC default

SWDS T - MCF and OX G d Methane Emissi
L aoepe r miox Jie MCF and OX can be used
Sector- Waste 2000
Category: Methane emissions from Solid Waste Disposal Stes
Sub y: 4A1-Managed Waste Disposal Sites
MM = SWDS Types - Methane Comrection Factors and Oxidation Factors M C F TabLE 3.1 (UpDATED)
a SWDS CLASSIFICATION AND METHANE CORRECTION FACTORS (MCF)
Subdivision Subdivision 1 v
e Methane Correction
Type of Site Factor (MCF) Remarks
Managed - anaerobic Managed poorly - semi-aerobic | Managed well - semi-aerobic Managed poorly - active aeration Managed well - active aeration | Default Values
MCF J o% MCF oxX WoF I ox MCF | oX WCF ox | | These st ::“’ m““‘:.""'dd placement of st (ie.
{Fraction) (Fraction) {Fraction) (Fraction) (Fraction) {Fraction) {Fraction) (Fraction) {Fraction) {Fraction) waste directed to specilic ceposition areas, a Cegree
. ! M d bi Lo* of control of scavenging and a degree of control of
s 1997 1 0 05 0 = anaged — anaeroblc . fires) and will include at least one of the following:
| 1998 1 0 05 0 = (i) cover ial; (ii) mechanical compacting; or (iii)
1999 1 0 05 0 o levelling of the waste.
| 2000 1 0 0.5 0 = 4 ‘When semi-aerobic managed SWDS type is managed
B 2001 1 0 05 0 7 under one of the following condition, it is regarded as
== well magement ; (i) permeable cover material; (ii)
e e e e e e e e e e e e e e e e e e e e e e e e = e e e e e e e e e e o e e e e e | E20d Well - semi-acrobic 05 leachate drainage system without sunk; (iii)
regulating pondage: and (iv) gas ventilation system
without cap, (v) ion of leach drail
system and gas ventilation system.
R o ‘When semi-aerobic managed SWDS type is managed
= S Generated E under one of the following condition, it is regarded as
Worksheet M 4 I i-acrobi 0T poor 3 (i) dition of sunk of leach
Sector: Waste 2000 anaged poarly — semi-acrable . drainage system; (ii) closing of valve of drainage or
Category: Methane emissions from Solid Waste Disposal Stes ph pening of drai exit; (iii) capping
Subcategory:  4.A2-Unmanaged Waste Disposal Stes of gas ventilation exit.
Sheet: SWDS Types - Methane Cormection Factors and Oxidation Factors Active aeration of managed landfills includes the
Data technology of in-situ low pressure aeration, air
5 sparging, bioventing, passive ventilation with
Subdivision  Subdivision 1 > . dwell - . 0.4deF extraction (suction). These must have controlled
ged well - aHen ; placement of waste and will include leachate
- drainage system to avoid the blockage of air
Unmanaged — shallow | Unmanaged — deep penetration, and (i) cover material; (ii) air injection or
MCF I[ ox MCF | ox I d gas extraction s)«'stem.withoi._u drying of waste. _
(Fraction) (Fraction) (Fraction) | (Fraction) When SWDS, that is equipped as well as active
3 aeration of managed SWDS, is managed under one of
L ~ 0 = 0| o r . Iy - acti . 0.7k the following condition. it is judged as poor
1998 04 0 08 0]_of BeC y At ) management: (i) blockage of aeration system due to
[ 1998 04 0 08 0| oF failure of drainage: (i1) lack of available moisture for
2000 04 0 08 0| = microorganisms due to high- p i
ll 2001 04 0 08 0| =@ All SWDS not meeting the criteria of managed
— SWDS and which have depths of greater than or
Unmanaged - deep ( =5 m waste) and 0.8: equal to 5 metres and/or high water table at near
—— e e e e e R e e M e R M M e e R M M e e e e e M M e R M e e e e e e e mm e e e me me e | wlPTRigh water table ' ground level. Latter situation corresponds to filling
inland water, such as pond, river or wetland, by
waste.
All SWDS not meeting the criteria of managed
S . .

SRS Tunze MO 200 O] Meihane Genersted  Methane Emissions Unmanaged — shallow (<5 m waste) 04 WD and sohich hae dopthe of b th S e
Worksheet Only if countries cannot categorise their SWDS into
Sector Waste 2000 Uncategorised SWDS 0.6 above four categories of managed and unmanaged
Category: Methane emissions from Solid Waste Disposal Stes SWDS, the MCF for this category can be used.
Subcategory:  4.A3-Uncategonised Waste Disposal Stes 7 Sources: “IPCC (2000); *Matsufuji ef al. (1996, °Yamada et al. (2013); *Hrad ef al. (2013); Tshigaki et al. (2003); Ritzkowski &
Sheet: SWDS Types - Methane Comection Factors and Oxidation Factors Stegmann (2013); "Raga & Cossu (2014); "Ritzkowski er al. (2016)

Data
Subdivision Subdivision 1 v OX TABLE3Z
‘OXIDATION FACTOR (OX) FOR SWDS
Uncategorised SWDS | Tvoe of Site Osidation Factor (0X)
MCF Ox | | P Default Values
(Fraction) (Fraction) M: al d and uncategorised SWDS 0
1997 0§ 0 & — - — -

B 1998 06 0 = Managed covered with CH, oxidising material - 0.1
s 1999 gg g ; lMemagedbut not covered with aerated material
: 2001 06 0 7  Examples: soil, compost




Selecting methane correction factor (MCF)

Methane Correction Factor (MCF)

This worksheet calculates a weighted average MCF from the estimated distribution of site types
Enter either IPCC default values or national values into the yellow MCF cells in row 12
Then enter the approximate distribution of waste disposals (by mass) between site types in the columns below

Calculated values for MCF

The MCF acknowledges that unmanaged SWDS
generate less CH4 from a specific amount of
waste compared to anaerobically managed
SWDS.

In unmanaged SWDS, a greater portion of waste
decomposes aerobically in the upper layer.

Totals on each row must add up to 100% (see "distribution check” values) Howeve r, N unmanaged SWDS Wlth deep
MW MSW | industria disposal, the proportion of waste undergoing
Un- Un- Managed, Distri- Un- Un- Managed, Distri- . . .
managed, | managed, semi- Uncate- | bution | managed, | managed, semi- Uncate- bution aerOb|C deg radat'on ShOU|d be |Ower than |n
shallow deep Managed aerobic gorised | Check hall deep M d bi gorised Check References / remarks
MCF MCF MCF MCF MCF MCF MCF MCF MCF MCF Weichted shallow SWDS.
IPCC default_|eg 04 0.8 1 05 06 0.4 08 1 05 06 Weighted e
= — average MCF
Country-specific \ average MCF for Industrial
value 0.4 0.8 0.5 0.6 0.4 0.8 1 0.5 0.6 for MSW
Waste TasLE3.]
e — SWDS CLASSIFICATION AND METHANE CORRECTION FACTORS (MCF)
Distribution of Waste by Waste Management Distribution of Waste by Waste Management Type
"Fixed" Country- Type of Site Methane Correction Factor (MCF) Default Values
specifc value W 25% 30% 25% 5% 15% | Total 20% | 30—l 25% 5% 20% Total Managed - anaerobic 10
Year \ % % % % (100%) % % % TS % (100%) wi. fraction wi. fraction M 3 - bic ? s
1995 2 30% 25% 5% 15%|  Wo0% 20% 30% 25% 5% g%l 100% 0.71 0.72 ~anagec - Seniacove _ :
1996 25% 30% 25% 5% 15%]  100% 20% 30% 25% 5% 20%] 100 — 0.71 0.72 Unmanaged * - deep (=5 m waste) and /or high water table 08
1997 25%|  N\30% 25% 5% 15%|  100Re 20% 30% 25% 5% 20%|  100% e ——— 0.71 0.72 U ged * - shallow (<5 m waste) 0.4
1998 25% o 25% 5% 15% 100% 20% 30% 25% 5% 20% 100% \ 0.71 0.72 Uncategorised SWDS ° 0.6
1999 25% 30%‘\ 25% 5% 15% 100% \ 20% 30% 25% 5% 20% 100% \Hﬂ 0.72 = -
2000 250% 30% \25% 5% 15% 100% \ 20% 30% 25% 5% 20% 100% 071 \&- ! Anaerobic managed solid waste disposal sites: These must have controlled placement of waste (i.e., waste directed to specific
o Py oo Ty, T PVl BT A Wy, oo P = oo ionn: P - deposition areas, a degree of contrel of scavenging and a degree of control of fires) and will include at least one of the following: (i)
A cover material; (ii) mechanical compacting; or (iii) levelling of the waste.

* Semi-aerobic managed solid waste disposal sites: These must have controlled placement of waste and will include all of the
following structures for introducing air to waste layer: (i) permeable cover material; (ii) leachate drainage system; (iii) regulating
pondage; and (iv) gas ventilation system.

* Unmanaged solid waste disposal sites — deep andfor with high water table: All SWDS not mesting the criteria of managed SWDS
and which have depths of greater than or equal to 5 metres and/or high water table at near ground level. Latter situation corresponds to

H H'H filling inland water, such as pond, river or wetland, by waste.
The model also offers fixed country-specific valyes for the ling 2 pond, v o wetand, by N _
Waste IPCC * Unmanaged shallow solid waste disposal sites; All SWDS not mesting the criteria of managed SWDS and which have depths of less
distribution of waste by waste management type\lIt's important Distribustionof tan 5 mets
N . . Management default - A*B ! Uncategorised solid waste disposal sites: Only if countries cannot categorise their SWDS inta above four categories of managed and
0, waste & P K = = =
to note that the total distribution should add up to 100%, as e MCF uamanaged SWDS,the MCF fo this category can be used
. . . . Sources: IPCC (2000): Matsufuji et al. (1996)
indicated in the final column. Un-managed, 0 25% .
shallow
Un-managed
' 0.8 30% 0.24
deep
Managed 1 25% 0.25
Managed semi-
- 0.5 5% 0.025
aerobic
Uncategorised 0.6 15% 0.09
0.705




Methane Recovery and methane oxidised in top layer (OX)

Enter the total amount of methane recovered

from all SWDS.
Amount of
Methane Fraction Methane
Recovered recovered | oxidised
from SWDS References / remarks methane (OX) References/remarks
IPCC default 0w 0

Year Gg Fraction
[B=[sTs] uu U Uy
1989 00 \L 0.00 0.00
1990 0.0 N 0.00 0.00
1991 0.0 N 0.00 0.00
1992 0.0 N 0.00 0.00
1993 0.0 N 0.00 0.00
1994 0.0 N 0.00 0.00
1995 0.0 N 0.00 0.00
1996 0.0 N 0.00 0.00
1997 0.0 N 0.00 0.00
1998 0.0 0.00 0.00
1999 0.0 8 0.00 0.00
2000 0.0 N\ 0.00 0.00

N\

AN

CH4 generated at SWDS can be recovered and combusted in a flare or energy device. The
default value for CH4 recovery is zero.




Step 5.1 : Calculated Methane Generation

SWDS Types - MCF and OX Methane Emissions

| Worksheet
Sector: Waste
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 4 aged Waste Disposal Sites
Sheet: ed across SWDS Types e Types @
Data
Subdivision Subdivision 1 ~ SWDS Type Managed -anaerobic *~  Waste Category Municipal Waste ~
k 04 Halfife time (h=in{2)/A) 1.7328678513¢ expl=exp(k) 0.67032004603% Month of reaction start (H)

2000

@

Waste Type Food waste ~| poc 015 pocs 07

13 exp2=exp(k*((13-M)/12)) 1 CH4 Fraction 05

@ users have the ability to check

@ Users have the ability to check

DDOCm not PETE————————— [Fr——
; Decomposable DOC (DDOCm) DDOCm decomposed DDOCm accumulated in SWDS
(Gg) [ (Fraction) de!pgzllteﬂ deposition year . dep?g:?ﬂ i . thelegz Iofyea’ | (Ga) (Ga)
(Ga)
w MCF [ D=wr:DOC:DOCI*MCF D =W *DOC * DOCT * MCF | B=D*exp2 C=D*(1-exp2) H=8+(H(y-1) *exp1) E=C +H(y-1)*(1- exp‘l) Q=E*16M2*F
. 1 2 X 0 2
1997 931.58288 1 97.8162 97.8162 0 283.0237 | ST.M 60.72642
| 1998 954 29736 1 100.20122 100.20122 0 28991769 93.30724 62.20483
I 1999 976.80765| 1 102.5648 102.5648 0 296.50244 95.58005 63.72003
I 2000 998.70327| 1 104.86384 104.86384 0 303.8835 97.88278 65.25519
ey Ty o= noec ce—oocnl |
SWDS Types - MCF and OX Methane Emissions
Worksheet
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: - Unmanaged Waste Disposal Sie;
Sheet: Generated across SWDS Ty@aﬂa Types @
Data
Subdivision  Subdivision 1 ~  SWDS Type Unmanaged -shallow “ Waste Category Municipal Waste  ~  Waste Type Food waste v~ poc 015 - poar 07
k 04 Half ife time (h=in(2)/k) 1.7328679513¢ expl=exp(k) 0.67032004603% Month of reaction start (M) 13 exp2-exp(k*((13-M)/12)) 1 CH4 Fraction 05
[ 0 DDOCm not | .
Amount deposited D’“"“p”s;:"czgg (DDOGm) reacted in Dg‘ouim :;i'fign"'p:::d ODOCr:t :::“;ﬂ":‘?fde'; SWOS DDOCM decomposed CH4 generated
(Gg) {Fractlum Erg. | deposll:un year ‘piGg'\ ¥ (Ga) ¥ | (Gag) (Ga)
Ga) ) Ga)
MCF ! D =W *DOC *DOCf*MCF B=D*exp2 C=D*(1-exp2) H =B +(H(y-1) *exp1) | E=C +H(y-1) * (1-exp1) Q=E*16M12*F
X 0 X
1998 954.29736 04 40.08049 40, usm 0 115.96708 37.3229 2488193
: 1999 976.80765 04 41.02592 41.0 0 118.76098) 38.23202 25.48801
2000 998.70327 04 41.34554 41 94554 0 121.5534 39.15311 26.10208
[ 2001 1020.06988 04 42.842%4 42.84294 0 124.32262 40.07372 2671581 |
SWDS Types - MCF and OX Methane Emissions
Worksheet
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 3 - Uncategorised Waste Dispo:
Sheet - Generated across SWDS Waste Types @ @
Data
Subdivision Subdivision 1 ~ SWDS Type Uncategorised SWDS “~  Waste Category Municipal Waste ~  Waste Type Foodwaste v poc 015 pocs 07
k 04 Halfife time (h=in(2)/k) 1.7328679513¢ expl=exp(k) 0.67032004603¢ Month of reaction start (M) 13 exp2-exp(k“((13-M)/12)) 1 CH4 Fraction 05
Decomposable DOC (DDOCm) e o ‘ DDOCm decomposed | DDOCm accumulated in SWDS ‘
Amount deposited MCF P docsind reacted in T dopashor De;r ot he el oF eur" = I DDOCm decomposed CH4 generated
(Gg) (Fraction) P deposition year e y R y (Ga) (Gg)
| (Ga) (Gg) (Ga) (Ga)
. w | MCF | D =W *DOC * DOCf* MCF B=D*exp2 C=D*(1-exp2) H =8+ (H(y-1) * exp1) E=C +Hiy-1) * (1-exp1) Q=E*16M2*F
558.94973 X ¥ 0 2
I 1998 57257842 06 36.07244 36.07244 0 104 37037 33.59061 2239374
1999 586.08459| 06 36.92333 36.92333 0 106.88488 3440882 2293521
b 2000 599.22196| 06 37.75098 37.75098 0 109.39806 35.2378 2349187
I 2001 612.04193| 06 38.55864 3855864 0 111.89035 36.06635 2404423

Similar to the previous sections,

methane generation based on

subdivision-wise.

methane generation
SWDS Type -wise.

based on

Managed - anaerobic

Managed well — semi-aerobic
Managed poorly — semi-aerobic
Managed well — active-aeration
Managed poorly — active-aeration

Unmanaged - deep
Unmanaged - shallow

Uncategorised SWDS

Similar to the previous sections,
users have the ability to check

methane generation based on
waste category-wise, including
Municipal Waste, Industrial

Waste, Sludge, and Other Waste.




Step 5.2 : Calculated Methane Generation

SWDS Types - MCF and OX Methane Emissions

Worksheet Users have the ability to check

O i Do 2000 methane generation based on Waste

Subcategory: 4 aged Waste Disposal Stes Type =Wise.

Sheet : N@mﬁeﬂmm SWDS Twes@leTypes @ @ . FOOd WaSte

Data

Subdivision Subdivision 1 ~ SWDS Type Managed -anaembic ~ Waste Category Municipal Waste -~ Waste Type Food waste ~ poc 015 _ poor 07 @ ° Ga rden and park

k 04 Halfife time (h=in(2)/k) 17328679513  expl-expfk) 067032004603  Month of reaction start [u) 13 exp2eexplk((13-MM12)) 1 CH4 Fraction 05 ° Disposable nappies

S —— ma edin * Paperand cardboard
ount deoosie Decomposable DOC (DDOCm) reacted in DDOCm decomposed | DDOCm accumulated in SWDS S — neTain
Ami ftdg}p ited (Fr’:‘ﬁim NEGB;I}IM depo:itil’:?w o in depc\:(s;\;;:m year attnelegg‘ofyear ’V DDOC:H (ng) posed CH4?GQ; ted . Textlle
D =W *DOC * DOCI* MCF B=D*®*exp2 C=D*(1-exp2) H=B + (H{y-1) * exp1) E=C +H(y-1)*{1- expﬂ Q=E*16M2*F ° WOOd
1 0
1 § 0 1
i’ 1 . 0 91769 .

e e : LSt Lo 2 ZEone b $2.70008 The default IPCC values for DOC and
_2:'"___‘_‘Wf’"f____‘_______1"’-1_‘”{__“’_’“T‘______“_____ﬂ“"’_‘“‘_ ______ el s | | DOCf utilized in Tier 1 and Tier 2

SWDS Types - MCF and OX], Methane Genereie]  Methane Emissions assessments are derived from the Waste

Worksheet

Sotor: Waste 2000 Type. These factors were selected under

; Methane emissions from Solid Waste Disposal Sites . .

e S e the “Parameter sheets” in the 4.A - Solid

Sheet: Generated across SWDS Ty@\(aﬂe Types @ .

Data Waste Disposal

Subdivision Subdivision 1 ~ SWDS Type Unmanaged -shallow “~ Waste Category Municipal Waste ~  Waste Type Foodwaste v poc 015 ~ Doct 07

k 04 Halfdife time (h=in(2)/k) 17328679513  expl=exp(k) 0670320046035  Month of reaction start (M) 13 exp2=exp(k°((13-M)/12)) 1 CHA Fraction 05

DDOCm not

_—
DDOCm decomposed

DDOCm accumulated in SWDS

Waste Type Parameters

=
Amount deposited MCF D"‘"“p“s;feuzg‘g (DDOGm) reacted in o oo bion v o sl DDOCM decomposed CH4 generated DOC DOCf
(Gag) (Fraction) ?( ) deposition year P (Ga) ¥ (Ga) y (Gg) (Gag)
Ga) (Gg) 9 =a) |
Year D=W *DOC *DOCf* MCF B=D*exp2 C=D'{1-exp. H =B +(H(y-1) *exp1) E=C +Hiy-1)* lTexpﬂ Q=E*16M2*F o
I 1997 931.53238 04 39.12643 3912648 0 113.20048) 24 29057 cisiict 0
| 1998 954,29736) 04 40.08049 40.08049 0 115.96708 37.3229 2482193 Industrial Waste Bulk waste Bulk Industrial Waste 6
I 1959 976.80765 04 4102582 4102592 0 118.76098 823202 2548801 Fighly decomposshie vasie | Food. beverages and iobacco @]
il 2000 998.70327 04 41.94554 4194554 0 1215534 3915311 26.10208 Less =iz | Construcion and demaliion 0
|l 2001 102006988 04 4284794 4284794 0 12432067 4007372 2671581 e e et =
———————————————————————————————————————————————————————— Textile 8]
SWDS Types - MCF and OX Methane Emissions i [ e = = =
Worksheet Garden and park ] 02 07
Sector: Waste 2000 Less decompossble waste | Wood ] 043 05
Category: Methane emissions from Solid Waste Disposal Sites w.. | Di i [] 024 05
Subcategory: 3 - Uncategorised Waste Dispo ?::I‘""“’M : 002‘: g?
Sheet - Generated across SWDS Waste Types @ 2 =
Data
Subdivision Subdivision 1 ~ SWDS Type Uncategorised SWDS ~ Waste Category Municipal Waste ~  Waste Type Food waste v poc 015 poct 07 | k
k 04  Halfifetime h=in2)A) 17328679513  expl-exp(d) 067032004603  Month of reaction start (m 13 exp2-exp(k‘((13M)/12)) 1 CH4Fraction 05 The default IPCC values for Methane
_— DecomposableDOC 000G | PPOCM NSt | oo e omposed | DDOCM scoumuiated in SWDS Generation Rate (k) utilized in Tier 1 and Tier
untdeposned MCF e reacted in i Hepe it Ve o el oy DDOCm decomposed CH4 generated
F G : .
- P () o= s (Go) ©@a) - i 2 assessments are derived from the Climate
D =W *DOC * DOCf* MCF B=D*exp2 C D* (1-exp2) H =8+ (H(y-1) * exp1) E=C +H(y-1)* (1-exp1) Q=E*16M2*F Zone and Waste Type These factors Were
.
55394973 06 : 0 : I
{3 ”»
I 1938 57257842 08 3607244 3607244 0 10837037 3359061 239374 selected under the “Parameter sheets” in
L 1999 58608459 06 36.92333 3692333 0 106.88488 3440882 7293921 . .
2000 59922196 06 3775098 37.75098 0 109.39808 352378 2349187 the 4.A - Solid Waste Disposal
2001 612.04193 06 3855864 38 55864 0 11189035 36.06635 2404423




Step 6/ Results: Methane Emissions

| empes MCF andOX  Methone Gereraed] Fe P Similar to the previous sections,
ey Mo i o S g e 20001 (1) | users have the ability to check
Fasapailiirily o Vbt @ methane emissions based on
e 0 ® subdivision-wise.

Methane generated ‘ Methane recovered Methane oxidised Methane Emissions

e
- +D H [ 1=(E-F-G)*H

Total methan . =
Mumclpal Waste | Industrial Waste Rﬂ.sdue Olherwasie Flanng Energy use Oox Methane oxidised Methane Emissions HH
e .g. G | (Ge) generated (G9) (Fractom) | (Ga) Ga) @ Users have the ability to check

; o 0 ; . - - . i methane emissions based on
= —=—— = — SWDS Type -wise.
: 2000 11577544, 0 0 0 115.77544 0 0 0 0 115.77544
1] 0 0 0 0 0 0

o
= = = - _

SUDS Types - MCF and OX  Methane Generated | Methane Emissions | Managed - anaerobic

Worksheet . .
Sector- Waste 2000 Managed well - semi-aerobic
Category: Methane emissions from Solid Waste Disposal St . .
Subrabmgny:  4A2. e Wonte Dipomsi by Managed poorly — semi-aerobic
Sheet - Met s @ . .

Data @ Managed well — active-aeration
Subdivision Subdivision 1 ~  SWDS Type Unmanaged -shallow e

Managed poorly — active-aeration

Methane generated Methane recovered Methane oxidised Methane Emissions

Munlcnpal Waste | Industrial Waste | Siudge || Other waste 7°'f ’"e"’a"e Flaring Energy use Methane oxidised | Methane Emissions
(G gi { gl (Ga) | (Ga) . (e}] (Ga) :Fra« tmn) | (Ga) (Ga) U d d
I St o nmanaged — deep
0 0 0 : 0 0 0 g = Unmanaged - shallow
0 0 0 1 0 0 0 0 2 e g
1999 45.17973 0 0 0 4517973 0 0 0 0 4517973 | 7
by 2000 46.31018 0 0 0 46.31018 0 0 0 0 46.31018| @
l 2001 4744809 0 0 0 47.44809 0 0 0 1] 47.44809 | 7
4, 2002 4358738 0 0 0 4356738 0 0 0 0 4856739 7 [ | 9
_______________________________________________________ _ Uncategorised SWDS
SWwDS Types - MCF and OX  Methane Generated I Methane Emissions I
Worksheet
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4A3- jorised Waste Disposal Stes
Sheet: Metl jons . o
Deta @ @ @ Methane Emissions
Subdivision Subdivision 1 ~  SWDS Type Uncategorised SWDS v

| Methane generated Methane recovered Methane oxidised Methane Emissions

Mumcmal e el e g DT i | ox Methane oxidised

Methane Emissions
(Ga) (Gag) (Gag) H:g} U

(Ga) (Gg) (Fraction) (Gag) (Gg)
T [ TR (RS p—
H I

I=(E-F-G)*H
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=<,
(s )
UN &

environment
programme

Long Term Stored C in SWDS (a‘ CBIT-GSP

\é/ CLIMATE TRANSPARENCY gef

et

lflz 3,
UN&

environment
programme

R

copenhagen
climate centre

A portion of carbon remains stored for extended periods in SWDS, particularly from slow-decaying materials like wood and paper,
resulting in long-term storage within the sites. The quantity of carbon held in SWDS can be approximated using the FOD model, with

the long-term stored carbon being documented as an information item within the Waste sector.

Parameters  SWDS Types - Utilization  Activity Data Amount[)epositedl Long Term stored C in SWDSl Harvested \Wood Products
Worksheet
Sector: Waste 2000
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A - Solid Waste Disposal
Sheet - Long+em stored C in SWDS
L. Data
Similar to the Subdivision Subdivision 1 v Waste Cat Municipal Waste v
previous sections, e S T — e _ _ =
users have the q ! Yes Q1 Yes q/Yes g/ Yea g/ Yes a1 Yes g/ Yea
ability to check 984 86.99842 0 0 114.66459 14.39974 9459823 310.66104 7311.3098
data based on 1985 710807 0 0 117.44512 14.74892 96.89223 318.19435 7629.50415
subdivision-wise 4 91.21688 0 0 120.22455 15.09797 99.18525 32572464 7955 22879
and waste 1987 9333835 0 0 123.02145 1544921 1014927 333.3023 828853109
category-wise, 1988 9551857 0 0 125.89421 15.80997 103.86272 341.08547 8629.61655
including 1989 97.74807 0 0 128.8327 16.17899 106.28698 343.04673 8978.66328
Municipal Waste 19%0 100.07533 0 0 131.90005 16.56419 108.81754 357.35712 9336.0204
unicipa aste, 1991 10248272 0 0 135.07302 16.96266 111.43524 365.95364 9701.57404
Industrial ~ Waste, 1992 1049274 0 0 13829511 1736729 114.09347 37468327 100766573
Sludge, and Other 1993 107.43061 0 0 14159436 17.78162 116.81535 383.62194 1046027924
Waste. 1994 109.97799 0 0 144 95183 18.20325 119.58526 392.71834 10852.99758
1995 11257933 0 0 148.3805 18.63383 12241391 402.00764 11255.00522
199 11533412 0 0 152.01125 19.08978 125.40928 411.84443 11666.84965
1997 11821787 0 0 155.81206 19.5671 128.54495 42214196 12088.99161
1998 121.10034 0 0 159.61117 20.04419 13167922 43243491 1252142653
1999 123.95689 0 0 163.37613 20517 134.78531 44263533 1296406186
2000 126.73544 0 0 167.03829 20,9769 137.30659 45255722 1341661908




Harvested Wood Products
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The accumulation of carbon in long-term storage, particularly in paper, cardboard, wood, garden, and park waste, is noteworthy due to
its implications for harvested wood products (HWP). Changes in carbon stock originating from HWP, including those disposed of in

SWDS within the reporting country, are examined in Chapter 12 of the AFOLU Volume.

Similar to the
previous sections,

users have the
ability to check
data based on

subdivision-wise

Parameters  SWDSTypes - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDd Harvested Wood Products I

Worksheet
Sector:
Category:
Subcategory:
Sheet:

Data
Subdivision

Waste

Methane emissions from Solid Waste Disposal Sites
4 A - Solid Waste Disposal

Harvested Wood Products

Subdivision 1 w

: - Long-term stored C Long-term stored C accumulated CH4 generated |

Wood C

' Garden C
(Ga ! Year)

PaperC ‘
(Gag ! Year)

(Gq /Year)

| Garden C

(Ga)

[ Paper C

(Ga)

[ Wood C

Garden
(Ga)

Paper
(Ga)

Wood |
(Ga) |

Garden

’ Paper

CH4 emitted

(Ga)

2000

0 114.66455 94.59829 0 26598.59503 : 0 0 53.18707 31.46328
| 1985 0 117.44512 96.89223 0 2816.04016 232323313 0 5475932 32.55023 0 54 75932 3255023
. 1986 0 120.22455 99.18525 0 2936.2647 2422 41838 0 56.35059 33.65239 0 56.35059 33.65239
L 1987 0 123.02145 101.4827 0 3059.28615 2523.91108 0 57.95956 34.76522 0 57.95956 3476922
L 1988 0 125.89421 103.86272 0 3185.18036 2627.7738 0 59.58581 35.50055 0 59.58581 35.90055
I 1983 0 128.8327 106.28698 0 3314.01306 2734.06077 0 61.23159 37.04731 0 61.23159 37.04731
| 19%0 0 131.50005 108.81754 0 344591311 284287832 0 62.89855 38.21021 0 62.89855 38.21021
I 1991 0 135.07302 111.43524 0 3580.98612 2954.31355 0 64.59106 3939114 0 64.59106 39.39114
I 1992 0 138.29511 114.09347 0 3715.28124 3068.40702 0 66.31215 4059148 0 66.31215 40559148
| 1993 0 141.59436 116.81535 0 3860.8756 3185.22237 0 68.06211 41.81148 0 68.06211 41.81148
I 1994 0 14485183 119.58526 0 4005.82743 3304.80763 0 £9.84246 4305184 0 63.84246 43.05184
b 1995 0 148.3805 122.41391 0 415420734 3427.22155 0 71.65377 4431324 0 71.65377 4431324
L 1996 0 152.01125 125.40928 0 4306.21918 3552.63083 0 7349716 45.59602 0 7349716 45.59602
b 1997 0 155.81206 128.54485 0 4462.03124 3681.17577 0 75.37956 46.90337 0 75.37956 46.90337
L 1998 0 159.61117 131.67922 0 462164241 3812.85499 0 77.30601 48.23765 0 77.30601 48.23765
| 1999 0 163.37613 134.78531 0 4785.01854 3947.6403 0 79.27345 495979 0 79.27345 455979
I 2000 0 167.03829 137.80659 0 4385205683 408544688 0 81.27756 50.98259 0 81.27756 50.98259
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Exercise for Solid Waste Disposal
Activity 01
Step 01: Open the worksheets for 4.A - Solid Waste Disposal

Step 02: In the first worksheet, Parameters, enter the following data accordingly

Region Asia- Eastern If this is not suggested in the drop-down
menu, please check whether you have
entered your country correctly

Subdivision Subdivision 2
Climate zone Tropical wet
Starting year 1950

Delay time 6 months
Fraction of methane (F) in 0.500
developed gas

Conversion factor, C to CH, 1.333333
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Activity 02

Step 01: Click the option waste type parameters for selected subdivision in the above same sheet

‘parameters’

Note: In here we hope to calculations for Municipal waste. Therefore, entering parameters (default/ specific)

for municipal waste is sufficient.

Step 02: Select (put a tick on the option ‘use in calculations’) the following types in following classes of

decomposability
Bulk waste Bulk municipal waste
Moderately degrading waste Disposable nappies
Garden and park
Rapidly degrading waste Food waste
Slowly degrading waste Paper and cardboard
Textile

Wood



N

N

(

CBIT-GSP

CLIMATE TRANSPARENCY gef

Step 03: Enter following parameters in previously selected types accordingly

Class of
decomposability

Bulk waste Bulk municipal waste  0.18
Moderately Disposable nappies 0.24
degradingwaste  ,14en and park 0.2
Rapidly Food waste 0.15
degrading waste

Slowly degrading Paper and cardboard 0.4
waste Textile 0.24
Wood 0.43

0.5
0.5
0.5
0.5

0.5
0.5
0.5

Methane
generation
rate constant

(k)
0.17
0.17
0.17

0.4

0.07
0.07
0.035

fany
v,
UN &

environment
programme

Default
Default
Default
Default

Default
Default
Default

g
(7 %)
UN &

environment
programme

copenhagen

climate centre



Activity 03

%

CBIT-GSP &) UN®

environment
CLIMATE TRANSPARENCY gef

N programme

>

(

Step 01: Enter parameters for Harvested Wood Products (HWP) as follow

% garden in municipal waste
% paper in municipal waste
% wood in municipal waste
% paper in industrial waste
% wood in industrial waste

Step 02: Enter Uncertainties as below

85.00%
10.00%
5.00%

75.00%
25.00%

Activity data Upper
uncertainties Lower
Emission factors Upper
uncertainties Lower

Step 03: Save entered data

+0.00%
-0.00%
+0.00%
-0.00%
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environment
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Activity 04
Step 01: Open the worksheet SWDS types - utilization
Step 02: Select the subdivision as subdivision 2 and waste category as municipal waste

Step 03: Enter following parameters accordingly in the selected inventory year (or current inventory year) by you

Unmanaged - shallow (%) 25 Default
Unmanaged - deep (%) 30 Default
Managed - anaerobic (%) 25 Default

Managed poorly - semi-aerobic (%)

Managed well - semi-aerobic (%) 5 Default
Managed poorly - active aeration (%)

Managed well - active aeration (%)

Uncategorized SWDS (%) 15 Default
Step 04: Save entered data

Note: You must enter data for parameters from starting year (in here, 1950) to current inventory year
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Step 05: Open the worksheet activity data and select following ¥tries as below o o

Subdivision Subdivision 2

Waste category Municipal waste

Total waste Calculated from population
Waste type amounts % of total waste going to SWDS

Step 06: Enter following data accordingly

Population (capita) 115000000 Garden and park 1%

Waste per capita 160 Paper and cardboard 18.8%
kg/cap/yr

% SWDS 75% Textile 2.5%

Food waste 25.2% wood 3.5%

Disposable nappies 1% Bulk municipal waste 5%

Inert 43%

Above these data are only assumptions for this activity only

step 07: Save entered data
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Parameters  SWDS Types - Utilization  Activity Data Amount Deposited  Long Term stored C in SWDS ~ Harvested Wood Products

Country/Temitory  Si Lanka

Region Asia - Eastern v/
Subdivision: Subdivision 2 vl +]
Climate Zone i__Tropical wet E‘

Main parameters and Waste Types for selected Subdivision

Starting year | 19501
Delay Time morths) | 615
Fraction of methane (F)in developed gas | 0500
Conversion Factor, C to CH4 | 1333333

Waste Type Parameters for selected Subdivision...

Save Uncertainties

Parameters for HWP (Buk MSW)
% garden in municipal waste 85.00 % k&
% paper in municipal waste 10.00 % 1]
% wood in municipal waste 5.00 % H&

Parameters for HWP (Bulk Industrial Waste)

% paper in industrial waste 75.00 % 1|

% wood in industrial waste 25.00 % H4]|

Waste Type angef ‘

UN

environment

fany, fan

¥

ey l j N ey
AL 9%

environment

copenhagen
gef programme programme climate centre
X
Category ~ |4.A- Solid Waste Disposal |
Sheet IPaarnetem |
Activitiy Data Uncertainties
Lower _ 0.00 % | Upper +0.00 % k¢
Emission Factors Uncertainties
Gas | v |
lower | 000%[% Upper | 000% 18]
OK Cancel




Activity 02

Waste Type Parameters

Waste Category

" | Class of decomposability 457

Waste Type/ Industry Type

—_—

Type

N

S\ CBIT-GSP

y)

Degradable

organic carbon

DOC
(Fraction of wet
weight)

Usein
calculations

N ‘/ CLIMATE TRANSPARENCY
\ 4

gef

SWDS

DOCT
(Fraction)

Degradable
organic carbon
| which
| decomposes in

Vg
(2
UN &

environment
programme

Methane
generation rate
constant (k)

[ Bulk Industrial Waste
— Rapidly degrading waste Food, beverages and tobacco M 0.15 05
- Slowly degrading waste Construction and demolition M 0.04 0.5
Pulp and paper M 04 05
- Textile M 0.24 05
- Vrlood and wood products 0.43 05
Municipal Waste Bulk waste Bulk Municipal Waste M 0.18 05 0.17
o Moderately degrading waste | Disposable nappies M 024 05 0.17
- Garden and park 02 05 0.17
i Rapidly degrading waste Food waste M 0.15 05 04
- Slovwdy degrading waste Paper and cardboard 0.4 05 0.07
- Textile 0.24 05 0.07
- Wood %] 043 05 0.035
[ Other waste Bulk waste Clinical waste M 0.15 05
- Hazardous waste M 05
Il Siudge Rapidly degrading waste Industrial sewage sludge 0.09 05
- Municipal sewage sludge M 0.05 05 0.4

)
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Activity 04
SWDS types - Utilization
Parameters SWDSTypes - Utilization  Activity Data  Amount Deposited  Long Term stored C in SWDS ~ Harvested \Wood Products
Worksheet
Sector- Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A - Solid Waste Disposal
Sheet- SWDS Types - Uiization
Data : =
Subdivision |Sl.bd’\m12 v| Waste Category |que v]
! Unmanaged ‘ Managed [ Uncategorised ‘ D’%ﬁﬂ?" |
[Unmanaged |Unmanaged Managed — e ——— S R —— [Uncategoris ‘
| Miraion @ oy ) smaconc @ P 2o @ v sem- gy | pocnh— g vl _seive gy LS @@ T
| b | i [y (%) (%) aeration (%) [\
L 2006 1
| 2007 [ 0/
L 2008 [ 0|z
L 2009 () 0/
W 2010 & nlg
L 2011 o ES
) 2012 L] [E2
| 2013 () [[Ed
| 2014 o o|@
L 2015 ) [Ed
| 2016 . 07
W 2017 ) [1[E4
jl 2018 e 0|7
L 2019 [} 0/
M 2020 25 0 25 5 15 100 2] i |2 ]
L 2021 b OF
S 5 e
L 2023 [} 0|7 v
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Activity data

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

Sector- Waste 2020

Category: Methane emissions from Solid Waste Disposal Sttes

Subcategory:  4.A- Solid Waste Disposal

Sheet: Activity Data

Data : - . .

Subdivision  Subdivision 2 v Waste Category Municpal Waste -~ Total Waste Calculated from Popuiation  Waste Type Amounts % of Total Waste goingto SWDS v

Composition of waste going to solid waste disposal sites ~

WAESIE |
per Total o o cwne | 1otalto . Bulk
capita Waste % 10‘_% 'I'\ DS SWDS Food waste Di:gos,fler_:.le Gard:;and S:ze;ﬁnar:g Textile Wood Municipal Inert
(kgicap/ | (Gg) L2 | (Gg) PP i = ‘ Waste |
| vrh |
[ g |C=A"B E=C*
*10~-6 | (DMOD)

Population
(Capita)

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

2009 1] 0|z
0 [:] (Ed
2011 9 0=
L 2012 [} =
W 2013 9 07
| 2014 e oz
L 2015 ! Ed
L 2016 ) LEd
2017 o 0=
L 2018 (1] =4
| 2019 9 [Ed
»| 2020 115000000 160 18400 75/ 13800 262 188 a5 35 48 100 | 7| % |
2021 ' 9 07
EZ @ 07
2023 9 0z
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Amount deposited

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

Worksheet
Sector: Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A - Solid Waste Disposal
Sheet: Waste Types and Amounts Deposited to SWDS
Data - .
Subdivision  Subdivision 2 v Waste Category Municipal Waste v

| Food waste | Disposable nappies | Garden and park | Paperand cardboard Textile Wood Bulk Municipal Waste Inert Total to SWDS
(Ga) (Ga) (Ga) | (Ga) (Ga) (Ga) (Ga) (Ga) (Ga)

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
L 2020 36156 0 0 2594 4 483 483 0 6624 13800/
L 2021 0 0
. 2022 0 0
L 2023 0 0

copenhagen
climate centre
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Exercise for Managed Waste Disposal Sites N\
Activity 01
Step 01: Open the worksheets for 4.A.1 - Managed Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly

Managed Anaerobic - MCF 1 Default value
Managed Anaerobic - OX 0.1 Default value
Managed poorly semi aerobic - MCF 0.7 Default value
Managed poorly semi aerobic - OX 0.1 Default value
Managed well semi aerobic - MCF 0.5 Default value
Managed well semi aerobic - OX 0.1 Default value
Managed poorly active aeration- MCF 0.7 Default value
Managed poorly active aeration- OX 0.1 Default value
Managed well active aeration- MCF 0.4 Default value

Managed well active aeration- OX 0.1 Default value
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Exercise for Managed Waste Disposal Sites
Activity 02
Step 01: Open the worksheets for 4.A.1 — Managed Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly

Flaring (Gg) 0.0001
Energy Use (Gg) 0.0005
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Exercise for Unmanaged Waste Disposal Sites
Activity 01
Step 01: Open the worksheets for 4.A.2 - Unmanaged Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly

MCF (Fraction) - Unmanaged 0.4
shallow
OX (Fraction) - Unmanaged shallow 0 Default value

MCF (Fraction) - Unmanaged deep 0.8
OX (Fraction) - Unmanaged deep 0 Default value
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Exercise for Unmanaged Waste Disposal Sites
Activity 02
Step 01: Open the worksheets for 4.A.2 — Uncategorized Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly

Flaring (Gg) 0
Energy Use (Gg) 0.001
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Exercise for Uncategorized Waste Disposal Sites
Activity 01
Step 01: Open the worksheets for 4.A.3 — Uncategorized Waste Disposal Sites

Step 02: In the first worksheet, SWDS Types- MCF and OX, enter the following data accordingly

MCF (Fraction) 0.6 Default value
OX (Fraction) 0 Default value
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Exercise for Uncategorized Waste Disposal Sites
Activity 02
Step 01: Open the worksheets for 4.A.3 — Uncategorized Waste Disposal Sites

Step 02: In the third worksheet, methane emissions enter the following data accordingly

Flaring (Gg) 0
Energy Use (Gg) 0.005
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4.A.1 - Managed Waste Disposal Sites
SWDS types - MCF and OX

SWDS Types - MCF and OX  Methane Generated  Methane Emissions

Worksheet

Sector- Waste 2020

Category: Methane emissions from Solid Waste Disposal Sttes

Subcategory: 4.A1- Managed Waste Disposal Sites

Sheet: SWDS Types - Methane Comection Factors and Oxidation Factors

Data

Subdivision  Subdivision 2 v

SWDS

Managed — anaerobic ‘ Managed poorly — semi-aerobic ‘ Managed well — semi-aerobic Managed poorly — active aeration ‘ Managed well — active aeration |

MCF | oX | MCF [ OX [ mcF | ox [ meF \ oX | MCF { OX
(Fraction) | (Fraction) | (Fraction) | (Fraction) | (Fraction) | (Fraction) (Fraction) (Fraction) (Fraction) | (Fraction)

Ed

@

2016 Ed

| 2017 Ed

. 2018 4

L 2019 [d
ik 2020 1 0.1 07 0.1 05 0.1 07 01 04 0.1z =]

L 2021 E2

- 4

gl 2023 =4
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Methane Generated
SWDS Types - MCFand OX  Methane Generated ~ Methane Emissions
Worksheet
Sector: Waste 2020
Category: Methane emissions from Solid Waste Disposal Stes
Subcategory: 4 A.1-Managed Waste Disposal Sttes
Sheet : Methane Generated across SWDS Types and Waste Types
Data
Subdivision Subdivision 2 v SWDS Type Managed -anaerobic v Waste Category Municipal Waste v Waste Type Food waste v DOC DOCH
Kk Halfdife time (h=n(2)/k) exp 1=exp(k) Month of reaction start (M) exp2=exp(k*“((13-M)/12)) CH4 Fraction
[ ppocmnot | ] —
smowty | moe | DecamposeDOCODOCM) | rescedin |POCT decomposed | DDOCM sceumusled | oocmdecomposed | CHégenerted |8
(Ga) (Fraction) (Gg) "“"frgg."‘ . i (Ga) (Gg) (Gg) (Ga)
" w MCF D =W * DOC * DOCf * MCF | B=D*exp2 , C=D*(1-exp2) | H=B+(H(y-1)*exp1) E =C +H{y-1) * (1-exp1) Q=E*16/12*F
| 2008 0 0 0 0 0 0 0 0
W 2009 0 0 0 0 0 0 0 0
L 2010 0 0 0 0 0 0 0 0
W 2011 0 0 0 0 0 0 0 0
W 2012 0 0 0 0 0 0 0 0
| 2013 0 0 0 0 0 0 0 0
W 2014 0 0 0 0 0 0 0 0
| 2015 0 0 0 0 0 0 0 0
L 2016 0 0 0 0 0 0 0 0
W 2017 0 0 0 0 0 0 0 0
W 2018 0 0 0 0 0 0 0 0
W 2019 0 0 0 0 0 0 0 0
- 869.4 1 65.205 65.205 0 65.205 0 0
W 2021 0 0 0 0 0 4370822 2149678 14.33119
W 2022 0 0 0 0 0 29.2985 1440972 9.60648
| 2023 0 0 0 0 0 19.63937 965913 6.43942
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[ Municipal | Industrial Slud i
| Waste Waste ‘.g 5_:‘"'
(Ga) (Gg) =9 _

SWDS Type | Managed - anaerobic hl

Methane generated

[ Total methane
Other waste generated

(Ga)

Flaring
(Ga)
B [ c " D [E=A+B+C+D | F

‘ Methane recovered

Energy use

(Gag)

G

OX
(Fraction)

H

Methane Emissions \‘J,/ CLMATETRANSPARENCY  g@f  plogramme  programme
SWDS Types - MCF and OX  Methane Generated Methane Emissions

Worksheet

Sector: Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites

Subcategory: 4.A1-Managed Waste Disposal Sites

Sheet: Methane Emissions

Data _

Subdivision  Subdivision 2 v

Methane oxidised

Methane
Emissions

—Methﬁ
Meihar:éoydlsed Emissions
o) (Gg)
J=E-F-G-|

[T=(E-F-G)*H

NINRINR N

|
|

N

T

[=]

0.0001

0.0005

&
E:caaa:nancnunc
=

&3
—
ggﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬂﬂﬁﬂ

18.10005

ololo|o|o|o|o|o|o|o|lo|a|lo|alo|alo
olojlo|lo|ojo|o|o|lo|o|o|lo|lalo|lo|a|lo
(=1 =1 =l l=i= =1 =l =l E=l =l =l =l =l i =l =i k=] =]

|z

14.19752

==l =1 == = = = = = = E = = = =1 =
olo|lojo|lo|lalo|lo|lo|lo|a|o|la|la|o|lala

14.19752

NN
£
>

I
|
<

copenhagen
climate centre



L 'y
N\ CBIT-GSP UN@  UN
\\é/ CLIMATE TRANSPARENCY gef g:‘;’é’r‘;’r‘mﬁgt g?(‘,’é’r‘;%mrﬁgt
4.A.2 - Unmanaged Waste Disposal Sites
SWDS types - MCF and OX
SWDS Types - MCF and OX  Methane Generated ~Methane Emissions
Worksheet
Sector- Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites

Subcategory: 4.A2 - Unmanaged Waste Disposal Sites

Sheet - SWDS Types - Methane Comection Factors and Oxidation Factors
M r .

Subdivision Subdivision 2 v

Unmanaged — shallow

SWDS

Unmanaged — deep

‘ MCF ' ox MCF ' oX

(Fraction) | (Fraction) (Fraction) (Fraction)
L. 2008 -
. 2009 o
. 2010 = 4
i 2001 A
| | 2012 L |
i 201 A
L 2014 =
B 501 g
B 017 =.
i 2018 | of
L 2019 o |
> 2020 04 0 0.8 (@ [ ] 9D ]
B Ea
L 2022 [ 4
L 2023 [ OF ]
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Methane Generated
SWDS Types - MCF and OX  Methane Generated = Methane Emissions
Worksheet
Sector: Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory: 4.A2 - Unmanaged Waste Disposal Sites
Sheet - Methane Generated across SWDS Types and Waste Types
Data

Subdivision _StbcivisionZ v

‘ ol e e (e

Amount deposited

SWDS Type  Unmanaged - shallow

v DOC 015 | poct
exp2-exp(k-((13-M)/12)) CH4 Fraction

DDOCm accumulated in
SWODS at the end of year
(Gag)

v Waste Category Municipal Waste | Waste Type Food waste

expl=exp(k) 0670220046025  Month of reaction start (M)

DDOCm not
reacted in
deposition year
(Ga)

Decomposable DOC (DDOCm)
deposited
(Gag)

DDOCm decomposed
in deposition year
(Gag)

MCF
(Fraction)

DDOCm decomposed
(Ga)

CH4 generated

(Ga) )

w MCF D=W*DOC * DOCf * MCF C=D*(1-exp2) Q=E*18M12*F

B=D*exp2 ‘

H=B+(H(y-1)*exp1) E=C +H(y-1) * (1-exp1)

(=]
5
»

—
NI
E%OGQGQGQGQGQQ

11.7194

Qlo|o|lo|o|lo|g|lo|o|o|o|o|o|Do|a|a |
s»sng
el =l == =1 =l =1 ==l =i k=l =1 =i =]

ololo|soojo|lo|lo|lo|lo|o|o|lo|olo
oloolsoolooolooololoolo

DQOEOGQGQGQGQGOG

QGOEOOOGQOQGOGQG

;




Methane Emissions

SWDS Types - MCF and OX  Methane Generated Methane Emissions
Worksheet

Sector: Waste
Category- Methane emissions from Solid Waste Disposal Sites
Subcategory:  4A2- Unmanaged Waste Disposal Sites
Sheet: Methane Emissions
Data _ .
Subdivision  Subdivision 2 v

Municipal Waste | Industrial Waste
(Ga) (Gg)

Sludge
(Gag)

B ' c

SWDS Type Unmanaged - shallow
Methane generated

Other waste

(Gg)

Total methane

generated
(Ga)

E=A+B+C+D

N

D

A

Methane recovered

Flaring
(Ga)

Energy use
(Gg)

F G
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Methane oxidised
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Methane
= Emissions

| (a)¢
| (Fraction)

H

Meth ane oxidised
(Gag)

| I=(E-F-G)*H

‘Methane
Emissions
|GgI|

J

SIEICIEIEIEIESIEISIEIEIEIEIE]

0 0.001

-l| W
bg
E Qlojlojlo|o|o|lo|o|o|o|lo|o|o|o

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

olo|o|o|o|o|o|ojo|o|loloo|lo|lo|lo|lo

5.67901

= == = = = = = = = = = =l = =R =i =)

ojlo|o|o|ojo|o|o|o|o|o|o|o|o|lo|olo




4.A.3 - Uncategorized Waste Disposal Sites

SWDS types - MCF and OX

SWDS Types - MCF and OX  Methane Generated ~Methane Emissions

Worksheet

Sector: Waste

Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A3- Uncategorised Waste Disposal Stes

Sheet: SWDS Types - Methane Comrection Factors and Oxidation Factors
Data i }

Subdivision  Subdivision 2 v

MCF
(Fraction)

N
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SWDS

Uncategorised SWDS

OX
(Fraction)

gef

Vg
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Methane Generated
SWDS Types - MCF and OX ~ Methane Generated  Methane Emissions
Worksheet
Sector: Waste 2020
Category: Methane emissions from Solid Waste Disposal Sites
Subcategory:  4.A3 - Uncategonsed Waste Disposal Sites
Sheet: Methane Generated across SWDS Types and Waste Types
Data : . r
Subdivision Subdvision2 v SWDS Type lUncategorised SWDS v Waste Category Municipal Waste  ~ Waste Type Food waste v poc poct
k Half Jife time (h=in(2)/k) exp1=exp(k) Month of reaction start (M) exp2-exp("((13-M)/12)) CH4 Fraction

DDOCm not

. H ~
mostea | MO e oo | remdedin o yenr | SWoSatmeendolyew |  DDOCmdscomposed | CHa generaed
(Gg) : : (Ga) (Gg) (Gag) (Ga) Sl R

[ w | MCF d D =W * DOC * DOCT * MCF B=D *exp2 C=D*(1-exp2) | H=B+(H(y-1)*exp1) E=C +H(y-1) * (1-exp1) Q=E*16M2°*F
. 2008 0 0 0 0 0 0 0 0
. 2009 0 0 0 0 0 0 0 0
L 2010 0 0 0 0 0 0 0 0
L 2011 0 0 0 0 0 0 0 0
L 2012 0 0 0 0 0 0 0 0
L 2013 0 0 0 0 0 0 0 0
L 2014 0 0 0 0 0 0 0 0
| 2015 0 0 0 0 0 0 0 0
L 2016 0 0 0 0 0 0 0 0
L 2017 0 0 0 0 0 0 0 0
L 2018 0 0 0 0 0 0 0 0
l_ 2018 0 0 0 0 0 0 0 0
| 2020 521.64 06 234738 234738 0 234738 0 0
| 2021 0 0 0 0 0 15.73496 7.73884 5.15923
L 2022 0 0 0 0 0 10.54746 5.1875 345833
W 2023 0 0 0 0 0 7.07017 347729 231819
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SWDS Types - MCF and OX = Methane Generated Methane Emissions

Worksheet
Sector:
Category:

Subcategory:

Sheet :
Data

Subdivision |S|.bciwuon2

Waste

Methane emissions from Solid Waste Disposal Sites
4 A3 - Uncategorised Waste Disposal Sites
Methane Emissions

v|

SWDS Type Uncategorised SWDS

Methane generated

Methane recovered

Methane oxidised

Methane
Emissions

environment copenhagen
programme climate centre

s
- —
o

|

\

\ Municipal Waste | Industrial Waste Sludge Other waste Tma’nm??:;e Flaring Energy use 0OX Methane oxidised EMemane

‘ (Gag) (Ga) (Ga) (Gag) . ge{_é;} (Ga) (Gag) (Fraction) (Ga) m:{sﬁsﬂ:ons

[ B ' c D [ E=A+B+C+D | F ' G H [T1=(€E-F-G)*H [ J=E-F-G-I

W 2007 0 0 0 0 0 0 0 0|2
| 2008 0 0 0 0 0 0 0 0|2
| 2009 0 0 0 0 0 0 0 0|7
W 2010 0 0 0 0 0 0 0 0|7
il 2011 0 0 0 0 0 0 0 07|
W 2012 0 0 0 0 0 0 0 0|2
g 2013 0 0 0 0 0 0 0 0|
L 2014 0 0 0 0 0 0 0 NE]
W 2015 0 0 0 0 0 0 0 Ed
L 2016 0 0 0 0 0 0 0 0|2
2017 0 0 0 0 0 0 0 0|2
W 2018 0 0 0 of 0 0 0 0|2
W 2019 0 0 0 0 0 0 0 0|z
W 2020 0 0 0 0 0 0 0 0|7
B 2021 851352 0 0 0 851352 0 0.005 0 0 8.50852| 7™
L 2022 6.51602 0 0 0 651602 0 0 6.51602| 7|
W 2023 511111 0 0 0 511111 0 0 5111112 v
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4. B - Biological
Treatment of
Solid Waste




4.B - Biological
treatment of solid

waste




@) CBIT-GSP & UN& UN®

environment environment h
\\é/ CLIMATE TRANSPARENCY gef programme programme Climate centre

4.B - Biological treatment of solid

waste

Example for Biological treatment of solid wastes
Step 01: 4.B - Biological treatment of solid waste

Step 02: Select the gas as Methane and enter following data accordingly. Finally, save the entered data.

Subdivision Philippines
Biological treatment system Composing
Waste category Municipal Waste
Type of waste Food waste

Total annual amount treated by 10.5 Gg
biological treatment facilities

Emission factor [PPC default, 4 g CH,/ kg
Methane Flaring 0 Gg
recovered Energy use 0 Gg

*the activity data used in this activity are not real. Just examples only for this activity.
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Subdivision Philippines
Biological treatment system Anaerobic digestion at biogas
facilities
Waste category Municipal Waste
Type of waste Food waste
Total annual amount treated by 10.5 Gg
biological treatment facilities
Emission factor [PPC default, 0.8 g CH,/ kg
Methane Flaring 0 Gg
recovered Energy use 0 Gg

*the activity data used in this activity are not real. Just examples only for this activity.

For N,O emission, enter the emission factor as 1 g N,O/ kg for anaerobic digestion at biogas facilities and
for composting, enter it as 0.6 g N,0/ kg.
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CH, EMISSIONS FROM BIOLOGICAL TREATMENT

CH , Emissions =Y (M, ¢ EF,) ® 107 — R

i

Where,

CH, Emissions = total CH, emissions in inventory year, Gg

Mi = mass of organic waste treated by biological treatment type i, Gg
EF = emission factor for treatment i, g CH4/kg waste treated

I = composting or anaerobic digestion

R =total amount of CH, recovered in inventory year, Gg CH,

gef
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A

CH, EMISSIONS FROM BIOLOGICAL TREATMENT - TIER 01

Tier 1 uses the IPCC default emission factors.

A: Composting

recovered in inventory
year, Gg CH,

Mass of organic waste 10.5 DENR_News_Alerts_10_January_2
treated by biological 021_Sunday.pdf

treatment type i, Gg

Emission Factoron a 4 2006 IPCC guidelines

wet weight basis g

CHA4/kg waste treated

Total amount of CH, 0 Assumed value

eeeeeeee


https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf

environment
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A

CH, EMISSIONS FROM BIOLOGICAL TREATMENT - TIER 01

B: Anaerobic digestion at biogas facilities

recovered in inventory
year, Gg CH,

Mass of organic waste 10.5 DENR_News_Alerts_10_January 2
treated by biological 021_Sunday.pdf

treatment type i, Gg

Emission Factoron a 0.8 2006 IPCC guidelines

wet weight basis g

CH4/kg waste treated

Total amount of CH, 0 Assumed value

eeeeeeee


https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
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CH, EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

CH , Emissions =Y (M, ¢ EF,) ® 107 — R

i

CH, Emissions =3 (10.5 Gg * 4 g CH4/kg + 10.5 Gg * 0.8 g CH4/kg ) * 103

= 0.0504 Gg

nnnnnnnnnnn
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CLIMATE TRANSPARENCY

N,O EMISSIONS FROM BIOLOGICAL TREATMENT

N,O Emissions =3 (M, ® EF,)e107

i

Where,

N,O Emissions = total N,O emissions in inventory year, Gg

Mi = mass of organic waste treated by biological treatment type i, Gg
EF = emission factor for treatment i, g N,O /kg waste treated

I = composting or anaerobic digestion

gef
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N,O EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

Tier 1 uses the IPCC default emission factors.

A: Composting

wet weight basis g
CHA4/kg waste treated

Mass of organic waste 10.5 DENR_News_Alerts_10_January_2
treated by biological 021_Sunday.pdf

treatment type i, Gg

Emission Factoron a 0.6 2006 IPCC guidelines

eeeeeeee


https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
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A

N,O EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

B: Anaerobic digestion at biogas facilities

wet weight basis g
CH4/kg waste treated

Mass of organic waste 10.5 DENR_News_Alerts_10_January 2
treated by biological 021_Sunday.pdf

treatment type i, Gg

Emission Factoron a 1 Assumed value

eeeeeeee


https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
https://www.denr.gov.ph/images/DENR_News_Alerts/DENR_News_Alerts_10_January_2021_Sunday.pdf
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N,O EMISSIONS FROM BIOLOGICAL TREATMENT-TIER 01

N,O Emissions =3 (M, ® EF,)e107

i

N,O Emissions =3 (10.5 Gg * 0.6 g CH4/kg + 10.5 Gg * 1 g CH4/kg) * 103

= 0.0168 Gg
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Biological Treatment of Sclid Waste
Worksheet
c&f;q ;t:;caz Treatment of Solid Waste - < - 2 H 8 Default or users- 2000
sr;;qmt 4.EI-Biobfg'r:.a:;bremrl$SondW;ﬂ [ defined parameter
g:t: METHANE (CH4) w
The assessment
can be carried
out for both CH,
and N,0, and : A : :
the procedures Philippines ic digestion at bi.. M)ﬂipal W Foodwae-\ 105 08 0.0084 0 0 0.0084] 7
p u / Composting P 105 N 4 0.042 / ol 0 0.042| 7 l-l*") x
N\ ~. / I 7
as well as th < = .
columns in th A L/~ 1 g 00604
worksheets Finally,
Total Annual U _
remain amount treated by Sers users can
. o Municipal Type of Waste . biological deflned
consistent e . B [ [Municipal- L] Food wesie R . save the
| | Anaerobic digestion at biogas faciliti.. | | i Municipal Waste | parame er
| [ industrial Waste A entry.by
. | Sludge Food waste 40 preSSIHg
Users have the option Other waste " re——— N — save
to conduct assessments [/ ——————2 || Disposable nappies | Users have the flexibility butt
ey ey | | Garden and park i utctton
for either composting Users have the flexibility |t oo to choose a type of Wa§te
or anaerobic to choose a waste Textile based on their specific
. Wood .
digestion at biogas category based on their || [sicosias requirements
facilities. specific requirements Bulk Municipal \Waste -




I Cam 7%
S) CBIT-GSP & UN® UN®
environment environment h
\\é/ CLIMATE TRANSPARENCY gef programme programme Climate centre
Default or users-
defined parameter
Biclogical Treatment of Solid \Waste
Worksheet
Category: Biological Treatment of Solid Waste
Subcategory: 4B - Biological Treatment of Solid Waste
Sheet: Emissions from Biological Treatment of Solid Waste
Data

Gas NITROUS OXIDE (N20) b

Equation 4.1, 42

Total Annual amount S :
: : : treated by biological Emission Factor NEtA”nual. Nl.tmus ST
Subdivision Biological Treatment System Waste Category Type of Waste Sestmant ncelibes (g N20 / kg waste treated) Em:;:_‘sc:clrm
(Ga) (=4
| ; AY| A ' E = (A*B)/1000
B Philippines Anaerobic digestion at biogas facili . | Municipal \Waste 00105 7
> Composting 10.5 06 00063 # | & | 9 | x
Total

Ell | 00768]
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Let’s do an exercise with the IPCC
Inventory Software!

Biological treatment of solid waste
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Exercise for Biological treatment of solid wastes
Step 01: Open the worksheet 4.B — Biological treatment of solid waste

Step 02: Select the gas as Methane and enter following data accordingly. Finally, save the entered data.

Subdivision Facility ‘A’
Biological treatment system Composing
Waste category Industrial waste
Type of waste Pulp and paper

Total annual amount treated by 10 Gg
biological treatment facilities

Emission factor [PPC default, 10 g CH,/ kg On a dry weight basis
Methane Flaring 0 Gg
recovered Energy use 0.0001 Gg

*the activity data used in this activity are not real. Just examples only for this activity.
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Biological treatment of solid waste

Data

Gas METHANE (CH4) v

A - 0 -
facility 1 Composting Industrial | Pulp and. 10 10 0.1 0 0.0001 0.0993| 7fd:® | X|
|2
Total
10| 0 0.0001 0.0999
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4.C Incineration and
Open Burning of
Waste

e 4.C.1-Waste Incineration
e 4.C.2-0pen burning of waste
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4.C Incineration and Open Burning of Waste

* There are 2 sub-categories in this category. The format of the worksheets are different in those sub-
categories.
* Sub-categories
* 4.C.1 - Waste incineration
* 3 worksheets
1. Waste incineration
2. Fossil liquid incineration
3. N,O emissions from Incineration of wastes - Tier 3
* 4.C.2 - Open burning of waste
* 1 worksheet

1. Open burning of waste
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4. C. 1. Emissions from Incineration of Waste k

(

1. Waste incineration

Step 01: Open the worksheet Waste incineration of sub-category 4.C.1 - Waste incineration

Step 02: Select the gas as Carbon dioxide and enter following data accordingly in the worksheet

Subdivision Philippines

Waste category Municipal waste

Type of waste Food waste

Total amount of waste incinerated 25 Gg

Dry matter content 0.4 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.38 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon  0.01 Default value has used. Specific to waste type.
Oxidation factor Default, 1

*the activity data used in this activity are not real. Just examples only for this activity.
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Step 03: Select the gas as N,O and enter following data accordingly in the worksheet

Subdivision Philippines

Waste category Municipal waste

Type of waste Food waste

Total amount of waste incinerated 25 Gg

Nitrous Oxide emission factor 50 kg N20/Gg  Default value has used. Specific to waste type.
Wet waste

*the activity data used in this activity are not real. Just examples only for this activity.
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Step 03: Select the gas as CH, and enter following data accordingly in the worksheet

Subdivision Philippines

Waste category Municipal waste

Type of waste Food waste

Total amount of waste incinerated 25 Gg

Methane emission factor 6 kg CH,/Gg Default value for semi continuous incineration
Wet waste has used. Specific to waste type.

*the activity data used in this activity are not real. Just examples only for this activity.

Step 04: Save entered data
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CO, EMISSIONS FROM INCINERATION-TIER 01

CO, Emissions =Y. ( SW, e dm,  CF, « FCF, ¢ OF, )® 44/12

1

CO; Emissions = CO, emissions in inventory year, Gg/yr

SW; = total amount of solid waste of type i (wet weight) incinerated or open-burmed, Gg/yr
dmy; = dry matter content in the waste (wet weight) incinerated or open-burned, (fraction)
CF, = fraction of carbon in the dry matter (total carbon content), (fraction)

FCF; = fraction of fossil carbon in the total carbon, (fraction)

OF, = oxidation factor, (fraction)

44/12 = conversion factor from C to CO,

1 = type of waste incinerated/open-burned specified as follows:

CO, Emissions =2 (25 Gg * 0.4 *0.38* 0.01* 1) * 44/12

=0.13933 Gg

environmen
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CH, EMISSIONS FROM INCINERATION-TIER 01

CH , Emissions =Y (IW, « EF,)e107°

i

CH4 Emissions = CH, emissions in inventory year, Gg/yr

IW; = amount of solid waste of type i incinerated or open-burned, Gg/yr

EF; =  aggregate CH, emission factor, kg CH,/Gg of waste

10° = conversion factor from kilogram to gigagram

i = category or type of waste incinerated/open-burned, specified as follows:

CH, Emissions =3 (25 Gg *6kg CH, /Gg) * 10

= 0.00015 Gg

nnnnnnnnnn
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N,O EMISSIONS FROM INCINERATION-TIER 01

N,O Emissions = Y (IW, e EF,) e 107°

i

N>O Emissions = N,O emissions in inventory year, Gg/yr

IW;
EF,
10°°

1

= amount of incinerated/open-burned waste of type i , Gg/yr
= N,O emussion factor (kg N,O/Gg of waste) for waste of type i
= conversion from kilogram to gigagram

= category or type of waste incinerated/open-burned, specified as follows:

N,O Emissions = 3 (25 Gg * 50 kg N,O /Gg) * 106

= 0.00125 Gg

nnnnnnnnnnn

nnnnnnnnnn
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CO, EMISSIONS FROM INCINERATION OF FOSSIL LIQUID WASTE-TIER 01

CO, Emissions
AL, =
CL; =
OF; =
44/12 =

CO, Emissions =Y (AL,  CL, ® OF, ) 44/12

I

= (O, emissions from incineration of fossil liquid waste, Gg
amount of incinerated fossil iquid waste type i, Gg

carbon content of fossil liquid waste type i, (fraction)

oxidation factor for fossil liquid waste type 7, (fraction)

conversion factor from C to CO,

CO, Emissions =2 (25 Gg * 0.8* 1) * 44/12

=73.333 Gg
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1. Waste incineration

Wasteincineration Fossil liquidincineration  N20 Emissions from Incineration of waste - Tier 3
Worksheet

Sector: Waste

Category: Incineration and Open Buming of Waste

Subcategory: 4.C.1-Waste Incineration

Sheet - Emissions from Incineration of Waste

Equation 5.1, 5.2

-Fraclion of Fracaon 0”

Dry Matter : Fossil o
Contant - Carbon in Cartion in Oxidation

Dry Matter Factor - OF

dm Ay Total i :

. ; - CF = (Fraction)
(Fraction) SRS Carbon -
_ (Fraction) P

Total Amount of Waste
incinerated (Wet Weight)
(Gg Waste)

Waste Type of
Category | Waste

Fossil CO2
Emissions
(Ga)

EFi=Ai*

dmi * CFi *
FCFi * OFi

2000

Information for UNFCCC CRT

Amount of total waste of | Amount of fotal waste of | e
fossil origin biogenic origin |
(Gg Waste) (Gg Waste) | i s
| (Gg)
. | |
|
| AFi=Ai* ABi=Af* ! EBi=ABi *
FCF {1-FCFi) | dmi*CFi*
or specified or specified | OFi *44/12
|

Calculated

I 0.25] | 2475] 13794
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Wasteincineration  Fossil liquidincineration  N20 Emissions from Incineration of waste - Tier 3
| Worksheet

Category: Incineration and Open Buming of Waste

Subcategory:  4C.1-Waste Incineration

Sheet - Emissions from Incineration of Waste

Lat

Equation 65

Total Amount of

Information for UNFCCC CRT

Waste Nitrous Oxide Total Nitrous Amount of total Amount of total Nitrous Oxide Nitrous Oxide
Waste Type of aCinaraiad (Wel N2O Tier| Emission Factor Qi e Erlisinns waste of fossif waste of Emissions - Fossii | Emissions - Biogenic
Category Waste ; Weiah t':' | (kg N20/Gg Wet (Go) = origin biogenic orngin Waste Waste
|Gré '.."?asim Waste) e (Gg Waste) (Gg Waste) (Gg) (Gg)
ETi =Ai *EFi/ EFi= AFi *EFi/ EBi= ABi *EFi/ i
AFj ABi 10% 10 ‘ ‘
| 25| | 0.00125] | 0.25] 24.75| 0.00001| 0.00124 |
Wasteincineration  Fossilliguidincineration  N20 Emissions from Incineration of waste - Tier 3
Workshest
Category: Incineration and Open Buming of Waste
Subcategory:  4.C.1-Waste Incineration
Sheet - Emissions from Incineration of Waste
Gas METHANE (CH4) v
& £ 0 ‘ = =
Philippines Municipal W.. | Food waste 25 6 0.00015 0.25 2475 0 0.00015| = | d | 2
Total
2§| | 0.00015 | | ﬁ.25| 2475 | 0 | 0.00015 |
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4. C. 1. Emissions from Incineration of Waste k
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2.Fossil liquid incineration

Step 01: Open the worksheet Fossil liquid incineration of sub-category 4.C.1 - Waste incineration

Subdivision Philippines

Type of waste Lubricants

Total amount of fossil liquid waste 25 Gg

incinerated

Fossil C content of fossil liquid waste 80 Default value has used. Specific to waste type.
Oxidation factor 100 Default value has used. Specific to waste type.

*the activity data used in this activity are not real. Just examples only for this activity.
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\Wasteincineration Fossilliquidincineration  N20 Emissions from Incineration of waste - Tier 3

Worksheet

Category: Incineration and Open Buming of Waste

Subcategory: 4.C.1-Waste Incineration

Sheet: CO2 emissions from incineration of fossil liquid waste

Data

Equation 5.3
e
Total Amount of
Fossil Ligquid Waste
Incinerated (Weight)
(Gg Waste)

Fossil Carbon Content of | Oxidation Factor for Fossil

Fossil Liquid Waste - CL Liquid Waste of type i - OF FESHELAE S

ey S e
Subdivision Type of Waste (Gg CO2)

7333333 !

Type of Waste

_ ;JSf_el‘S;i Default or
J e met users-defined

parameter arameter
Users have the :

flexibility to choose
a waste type based
on their specific
requirements
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Let’s do an exercise with the IPCC
Inventory Software!

Incineration and Open Burning of
Waste
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Exercises for Incineration and Open burning of waste
Step 01: Open the worksheet Waste incineration of sub-category 4.C.1 - Waste incineration

Step 02: Select the gas as Carbon dioxide and enter following data accordingly in the worksheet

Subdivision Facility ‘A

Waste category Industrial waste

Type of waste Textile

Total amount of waste incinerated 10 Gg

Dry matter content 0.8 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.5 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon 0.2 Default value has used. Specific to waste type.
Oxidation factor Default, 1

*the activity data used in this activity are not real. Just examples only for this activity.

Step 03: Save entered data
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Step 04: Enter uncertainties for activity data and emission factors as below

Activity data Upper +1.00%
uncertainties L 1.00%

Emission factors
uncertainties

Select the gas as Carbon Dioxide and enter following

(*when you are entering data for real GHG inventory calculation, please make sure
to add uncertainties for other gases also)

Upper +1.00%
Lower -1.00%

*these values are not real. Just examples only for this activity.
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Step 05: Open the worksheet Fossil liquid incineration of the same sub-category above and, enter

following data accordingly

Input parameter

Subdivision Facility ‘C’
Type of waste Waste oil
Total amount of fossil liquid waste 2.5 Gg
incinerated

Fossil carbon content of fossil liquid waste  Default, 80

Oxidation factor for fossil liquid waste of Default, 100
type |

*the activity data used in this activity are not real. Just example only for this activity.

Step 06: Save entered data
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Step 07: Enter uncertainties in the above same worksheet

Activity data Upper +1.00%
uncertainties LT 1.00%

Emission factors
uncertainties

Select the gas as Carbon Dioxide and enter following

(*when you are entering data for real GHG inventory calculation, please make sure
to add uncertainties for other gases also)

Upper +1.00%
Lower -1.00%

*these values are not real. Just examples only for this activity.
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Before you are going to do calculation using Tier 3, as explained in the N20 emissions from incineration of
waste — Tier 3, you should choose "Nitrous oxide (N20)" from the dropdown menu in the waste

incineration worksheet.

After doing so, there is no need to enter data again. You have only to select the gas N,O and, select the

option ‘N,OTier 3’ in the data entry worksheet

Then, in the worksheet for N,O emissions from Incineration of waste, you must enter following data.

Input parameter

N,O emission concentration in flue gas from 0.01 mg N,0/ m3
the incineration of waste type i

Flue gas volume by amount of incinerated 0.1 m3/ Mg
waste type i

*the activity data used in this activity are not real. Just example only for this activity.
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RESULTS

Waste incineration

WWasteincineration  Fossil liguidincineration  N20 Emissions from Incineration of waste - Tier 3

Worksheet

Sector: Waste

Category: Incineration and Open Buming of Waste
Subcat =

4C.1-Waste Incineration

Sheet : Emissions from Incineration of Waste

Data
Gas CARBONDIOXIDE C02) v

Equation 5.1,5.2

Dry |Fraction |Fraction Fossil
Waste Total Amount of Waste | Matter of of Fossil

Subdivisi Catego Type of incinerated (Wet Content | Carbon | Carbon Fg;':ft‘%r; En?gim
— 9% | Waste Weight) -dm | inDry |inTotal | o
ry e T e ALY : 5 = (Fraction) ns
(Gg Waste) | (Fractio | Matter - | Carbon (Gq)

| n) | CF I -FCF | |
Ai I dmi CFi FCFi OFi
|

[ 10
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Uncertainties — waste incineration

Category 4C.1- Waste Incineration
Sheet Emissions from Incineration of Waste
Activitiy
Lower

Data Uncertainties
1.00 % 5 Upper 41,00 % 4

Emission Factors Uncertainties
Gas CARBON DIOXIDE (CO2) v

Lower -1.00 % 5 e 1.00% 2
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\Waste incineration Fossilliquidincina'aﬁmé N20 Emissions from Incineration of waste - Tier 3
Worksheet

Sector: Waste

Category: Incineration and Open Buming of Waste
Subcategory: 4.C.1-Waste Incineration

Sheet: CO2 emissions from incineration of fossil liquid waste

Equation 5.3

Total Amountof | .~ hon Content
Fossil Liquid

il Liguid W 2
Subdivision Type of Waste Waste Incinerated of Fossil Lit?tlld Waste
(Weight) .
(Gg Waste) (%)

Oxidation Factor for
Fossil Liguid Waste of
typei-OF

o
(%)

Facility "A \aste oil | 25| 80

100

Fossil CO2 Emissions
(Gg CO2)

* 4412

D =A* (B/100) * (C/100)

733333

7.33333

copenhagen
climate centre
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Uncertainties - Incineration of fossil liquid waste
X

Category 4C.1-Waste Incineration
Sheet CO2 emissions from incineration of fossil liquid waste
Lower -1.00 % F$4 Upper +1.00 % F
Emission Factors Uncertainties
Gas CARBON DIOXIDE (CO2) v
Lower -1.00 % (4 Upper +1.00 % 4
OK Cancel
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Waste incineration - N, 0

Wasteincineration  Fossil liquidincineration  N20 Emissions from Incineration of waste - Tier 3

Worksheet

Sector: Waste

Category: Incineration and Open Buming of Waste
Subcategory: 4.C.1- Waste Incineration

Sheet: Emissions from Incineration of Waste

(NITROUS OXIDE (N20) v

Equation 5.5

Total Amount Nitrous Oxide | Total Nitrous
of Waste

b N20O | Emission Factor Oxide
Incinerated | ier3 | (kg N20/Gg Wet| Emissions
(Wet Weight) Wasto] s
I.Gg Ilﬂllast&} as EI |I _—'g!

Waste Type of

& ..
Subdivision Category Waste

_— —_ - ..—.f.
Ay i av’ Ai ' H']‘SLEEF”

B facility ‘A

Total

o

gef

Vg
(2
UN &

environment
programme

‘fl;{{
UN &
environment
programme

copenhagen
climate centre
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N20 emissions from Incineration of waste -Tier 3

Wasteincineration Fossilliquidincineration N20 Emissions from Incineration of waste - Tier 3

Worksheet

Sector: Waste

Category: Incineration and Open Buming of Waste
Subcategory: 4.C.1- Waste Incineration

Sheet: N20 Emissions from Incineration of waste - Tier 3
Data

Equation 5.6

| N2O emission | Flue gas
Total Amount | concentration volume by
Waste
Waste incinerated from the incinerated (Gg N20)
(Gg Waste) incineration of | waste typei
waste typei (m3/Mg)

Ei = IWi * ECi *
FGVi * 10"-9

Wi = FGVI

|

|

| T f f Wast infl t of N20O Emissi

‘ Subdivision Categor | [YP€ 0 of Waste in flue gas amount o missions
|

|

B facility "A” : |
Total
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In line with the assessments conducted for waste incineration, a comparable data collection structure is
adhered to under open burning to facilitate the calculation of CO2, CH4, and N20 gases.

Open Burning of Waste

Worksheet

Category: Incineration and Open Buming of Waste

Subcategory:  4.C 2-Open Buming of Waste

Sheet:- Emissions from Open Buming

Data
Gas CARBON DIOXIDE (CO2)

v

o_:'
8
Philippines Municip.. |Food_ | | Specified 25 04 038 0.01 058 0.08081 Caleul. . 0.25 | Calculated 2475 800052| 7 ||| X%
4
Total
25] [ 0.08081] | 0.25] | 2475]  8.00052]
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Open Burning of Waste
Worksheet
Sector: Waste 2000
Category: Incineration and Open Buming of Waste
Subcategory:  4.C.2-Open Buming of Waste
Sheet: Emissions from Open Buming
Data
Gas METHANE (CH4) v

Equation 5.4

Information for UNFCCC CRT

Total Amount of | ysip.one Emission |

Waste open TSNS S| SISy Methane Emissions Methane Emissions
Subdivisi Waste Type of tearned |'?'\.'et_ Factor | Total Methane Emissions waste of fossi waste of % F0'§H Wasie B nic Wat-re. o
i Category Waste Wei H'“ (kg CH4/Gg Wet (Gyg) origin biogenic origin J"G I = togel r“,l ) -
( C: g '-“?as‘ie} Waste) (Gg Waste) (Gg Waste) =0 (=0
ETi=Ai * EFi / 106 . . ‘ e ﬁf; S EBi = ABi * EFi/ 1076
| Default or
Open Bumning of Waste .
| Worksheet users-defined
Sector: Waste 2000
Category: Incineration and Open Buming of Waste parameter
Subcategory: 4.C.2-Open Buming of Waste
Sheet: Emissions from Open Buming
Data
Gas NITROUS OXIDE (N20) v
q 0 0 0 R
4 o 0 0 O s i - O O
. . . = J s n : ek () a 013 0 O o 0 ) ro D o O
bd 0 2 D O h = . - . h |. . s O .. I. l. s 0 5 -l' : D s
o d A A A 4 E 4 d e ABi * d
Philippines Municipal.. |Food waste 25 04 10 150 0.0015 025 2475 0.00002 0001497 | d | D
Total
| 25] | 0.0015] | 0.25] 2475] 0.00002] 0.00149]
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Let’s do an example with the IPCC
GHGI tool!
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Exercise for open burning of waste
Step 01: Open the worksheet open burning waste

Step 02: Select the gas as CO, and enter following data accordingly

Subdivision District ‘A
Waste category Municipal waste
Type of waste Paper &

cardboard
Total amount of waste open-burned 5 Gg
Dry matter content 0.9 Default value has used. Specific to waste type.
Fraction of carbon in dry matter 0.46 Default value has used. Specific to waste type.
Fraction of fossil carbon in total carbon  0.01 Default value has used. Specific to waste type.
Oxidation factor Default, 0.58

*the activity data used in this activity are not real. Just examples only for this activity.
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Step 03: Save Entered Data

Step 04: Select the gas as CH, and enter following data accordingly

Methane emission factor  Default, 6500 kg CH,/ Gg wet
waste

Step 05: Save Entered Data

Step 06: Select the gas as N,0O and enter following data accordingly

Nitrous Oxide emission  Default, 6500 kg CH,/ Gg wet
factor waste

Step 07: Save Entered Data
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Step 08: Enter following uncertainty data also accordingly in the same worksheet above

Activity data Upper +1.00%
uncertainties LT -1.00%

Emission factors
uncertainties

Select the gas as Carbon Dioxide and enter following

(*when you are entering data for real GHG inventory calculation, please make sure
to add uncertainties for other gases also)

Upper +1.00%
Lower -1.00%

*these values are not real. Just examples only for this activity.
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Open Burning of waste - CO,

Open Burning of \Waste
Workshest
Sector: Waste 2000
Category: Incineration and Open Buming of Waste
Subcategory:  4.C.2 - Open Buming of Waste
Sheset - Emissions from Open Buming
Data

Gas CARBON DIOXIDE (CO2) ~

Equation 51,52, 5.7 Information for UNFCCC CRT

| | [ ' | : Fraction of |

Fraction of | ! . -

A F I |

Waste. | Tvoe of Total Amount of Waste open- ?Lrgnﬁi:r:[er Carbon in Cari;ﬂ in Oxidation Fossil CO2 Amount of total waste of | Amount of total waste of Bg%eia "~
Cat .,;.f'rtp burned (Wet Weight) = d "7 | Dry Matter- | ™ Total Factar - OF | Emissions fossd origin biogenic origin i :
DRIy i (Gg Waste) ; n'!' ' CF i (Fraction) (Gg) (Gg Waste) (Gg Waste) emﬁ”_‘?n"’

{Fraction) (Fraction) Ca;;_-f.::n - (Gg)

EFi=Ai *
i® i®
FCFi . dmi * CFi

Subdivision

AFi=Ai* ABi=Ai* EBi=ABi *

|
eI O | FCFi (1-FCF) | dmi*GCFi*
i | |
|
|

or speciied or specined | OFi * 4412
@ Philippines ; a4 ' 5| Calculated . 435818 7 | id |
' i 7
Total
[ 5] [ 004402] [ 0.05] |

495]  435818]
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Open Burning of \Waste
Worksheet
Sector: Waste
Category: Incineration and Open Buming of Waste
Subcategory: 4.C.2 - Open Buming of Waste
Sheet: Emissions from Open Buming
Data
Gas METHANE (CH4) v

Equation 5.4

Waste
Category

Type of

Subdivision Waste

Total Amount
of Waste
open-burned
(Wet Weight)
(Gg Waste)

Methane
Emission Factor
(kg CH4/Gg Wet

Waste)

Total Methane
Emissions
(Gqg)

s ; { ETi =Ai *EFi /

o

gef

Vg
(2
UN &

environment
programme

)
(7 %
UN &

environment
programme

copenhagen
climate centre
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Burning of waste - N,0

Open Burning of Waste
Worksheet
Sector: Waste
Category: Incineration and Open Buming of Waste
Subcategory: 4.C.2-Open Buming of Waste
Sheet : Emissions from Open Buming
Data

Gas | NITROUS OXIDE (N20) v

Equation 5.5

Total Amount
of Waste
open-burned
(Wet Weight)
(Gg Waste)

Nitrous Oxide Total Nitrous
Emission Factor Oxide
(kg CH4/Gg Wet Emissions

Waste) (Ga)

Waste Type of

-yt
Subdivision Category Waste

Al = o

" ETi=Ai *EFi/
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Uncertainties X

Category 4.2 - Open Buming of Waste

Activitiy Data Uncertainties

Lower -1.00 % Upper +1.00 % F&4
Emission Factors Uncertainties

Gas NITROUS OXIDE (N20) v
Lower -1.00 % Upper +1.00 % H&4
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