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Waste Sector: 4A. Solid Waste Disposal

First order decay (FOD) method for estimation of CH, emissions
from solid waste disposal sites (SWDS)

 Estimates actual emissions

Two options for estimation of emissions from municipal solid
waste (MSW) depending on data availability

» Waste composition
 Bulk waste

Historical data on solid waste disposal

« Amount of MSW can be estimated from population and per capita waste
generation data (Tierl)
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Paramelarsl Methane Garrection Factar | Activity Data | Amount Deposited | Methane Calculations | Methane Recovery | Results | Long Term stored G in SWDS | Harwested Wood Products |

Country/Temitory  Slovakia
ed Waste Dispozal Sites

| Region | Europe - Eastem | Cimate Zone [eoreal and temperate dry
442 - Unilinaged Waste Dispozal Sites - E' |Z|
: eorized Waste Disposal Sites pproac
tB- patment of Golid Waste *Activit@iData Fopulation / GDP (Tier 1) =
40 - i Open Burning of Waste DO (Degradable oreanic carban) Methane generation rate constant (k)
Starting vea 1950 | [weight fraction, wet bag [1 / years]
=R tment and Discharge DOCS fraction§RRDOC dissimilated) 050+ Food Waste 0,150 Food Waste 1060 M
4001 - Dol stewaster Treatment and Discharge -
402 - Tnd stewater Treatment and Discharge Delay Time fmo B Garden 0 Garden 1050 E
LE - Other () il Fraction of meth R in " :
£} 5 - Other . 1 developed gzs U502 Paper ! Paper 1041 [+
5.4 - Indirect i from the atmospheric deposition of nitrogen in NOx and NH Canversion Factor} 133388 Wood and straw 0 Wood and straw 0020 ‘
55 - Othr i Oxidton Factor (0 Mi[y]  Teies Terties 0040

Parameters for caba Disposable nappies

1050
1050 [+ |

Industrial Waste 1050 <]

Disposable nappies

% paper in industria 000 % Sewage sludae Sewage sludge

% wood in industrial 0004 Industrial Waste

* The bulk waste option or countries without data or with limited data on was]
Default values are estima tion of the climate zone
#* T caze of " Population ' Activity Data” sheet to estimate amaunt of wasf to SWDS bazed on Population and GDP.
T case of “National statis ounts directly into * Amount deposited” sheet

jon, but with good information on bulk waste disposed at

Solid Waste Disposal

Unzertainties ] [ Reszt to default ] [ Save

1]

Select appropriate
Time Delay . .
TR s e re g jon and climate

(" Delay time* = 6.1t iz good practice to assume an average delay of from two to six months. If
value greater than six months is chosen, evidence to support this st be provided. To make the
model wark for delay times from 7 to 19 monthe, the number 13 in “exp2” in all the methare

calculative sheets is changed to 25 and DDOCm in columng F and G s readdressed one cell down. Z O n e

IPCC default values will

be adjusted (e.g.
methane generation rate
constant
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Parameters | Mathane Garrection Factor f§

| Methane Calculations | Methane Recovery | Results | Long Term stared G in SWDS | Harwested Wood Products |

441 - Managed Waste Disposal Sites
4A2 - Unmanaged Waste Disposal Sites
443 - Uncategorised Waste Disposal Sites
4B - Biological Treatment of Solid Waste
=45 - Incineration and Open Burming of Waste
451 - Waste Theineration
452 - Open Burning of Waste
[=- 4D - Yilastewater Treatment and Discharee
4001 - Domestic Wastewaster Treatment and Discharge
402 - Industrial Wastewater Treatment and Discharge
4 E = Other (please specify)
-5 - Other
B4 = Indirect N20 emigzions fram the atmospheric depozition of nitrogen in NCx and NH
5B - Other (please specify)

n

< I

Time Delay

The default assumption is that the reaction starts on the first of January in the yvear after deposition,
which is equivalent to an average delay time of six months before decay to methane commences
("Delay time" = 6) Tt iz zood practice to assume an average delay of from two to six manths 7 &
wvalue greater than six months is chosen, evidence to support this must be provided. To make the
model work for delay times from 7 to 18 manthe, the number 13 in “exp2” in all the methane
calculatire sheets is changed to 25, and DDOCmd in columns F and G is readdressed one cell down

Warksheet

Sector: Waste

1994

Category: Methane emissions from Solid§Vaste Disposal Sites
Subcategory:  4.A- Solid Waste Disposal
Sheet: Industrial and MSW Activity D
Data
Waste C Type | Municipal Solid Wiste

Composition of waste going to solid waste disposal sites.

Plastics, other
inert

Population
[mill

Wood
5

Total M3V Total to SWDS Paper Textile
%)

Mappies
[Ga] " [Ga] L g b [%]

|— IPGG Regional Defaults

o
1950

1536

1536

l_ 1951 1536 0.1 218 74 47 05 a4
|— 1952 1636 301 218 78 47 06 a4
|— 1953 1536 301 218 78 47 05 344

1536

[
1955
[ 1956

1967 7 3
This worksheet allows Gte+GAGH [+ to copy/paste data. Only ed)

0

ells can be averwritten when pasting

METHANE (CH4) Emissions {Ga COZ Equivalents)

- T
R 5 2 & 2 g =z z =
- £ 2 5 g 8 2 2 3
* Base vear forassessment of uncertainty in trend: 1550
Gas  [METHANE (GO -

e

T |- £ "
é’_‘,?% &“'AE
g sy ey

Are historical data
on solid waste
disposal available?

NO YES
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A1 - Managed Waste Disposal Sites

-4 4.2 - Unmanaged Waste Dispozal Sites

-4 A3 - Uncategorised Waste Dizposzal Sites

-4 B - Biological Treatment of Solid Waste

=+ 415 - Incineration and Open Burnine of Waste

451 - Waste hcineration

-45.2 = Open Burning of Waste

4D - Wastewater Treatment and Discharge

401 - Domestic Wastewaster Treatment and Discharge
402 - Industrial Wastewater Treatment and Discharege
4E - Other (please specify)

[=- 5§ - Other

LB A - Indirect N20 emizsions from the atmospheric deposition
0.8 - Other (please specify)

E

[

Time Delay

The default assumption is that the reaction starts on the first of January
in the vear after depozition, which iz equivalent to an averaee delay time
of gix months before decay to methane commences (" Delay time™ = 6. It
iz good practice to assume an average delay of from two to gix months. If

a value greater than six months iz chosen, evidence to support this must
be provided. To make the model work for delay times from 7 to 18
monthe, the number 13 in “exp2™ in all the methane calculating sheets iz
changed to 25, and DDOCmd in columne F and G iz readdressed one cell
down.

| Parameters | Methane Correction Factor | Activity Data | Amount Deposited § Methane Jaloulations N Methane Recavery | Results | Lore Term stored G in SWDS | Harwested Wood Products |
Wiork sheet

Sector: Waste 1954

Category: Methane emissions from Solid Waste Disposal Stes

Subcategory:  4.A- Solid Waste Disposal

Sheet: Methane Calculations

Data

Waste Type poC .18 DoCt 05 k 005 Half life time h<n(2/k) 1386294361
exp 1=exp(-k) 0961229424 Month when the reactic set to start (M) 1313 exp2=exp(k*((13-My12)) 1 CH4 Fraction 05

Decomposable DOC -+

(DDOCm) deposited

DOOCm decomposed.

MCF Deposition year

eposited
Dep:

a

Gag els

60117188 1117188 0 G01.17188

60117188 I1.17138 0 117302425 293195 1954633
11875 0675 60117188 I1.17188 0 1716 98706 57.20007 38.13038
11875 0675 60117188 117188 0 2234 42049 8373845 h5.82663
11875 0675 60117188 117188 0 272661839 10897397 7264932
11875 0675 601.17188 1.17188 0 319481152 13297475 486525

RN 17188 117188 1 ARAN 17MRA TRRR19R NaA7RI| ~

METHANE {CH4} Emissions {Ga

HTHHTHI

CO2 Equivalents)

1

TR ER

Waste category and
type (e.g. industrial
waste)

£ 82 82 22 522252 2 2 Z =
Esment of uncertainty in trend: 1550
BME (CH4) =
After entering
Amount of CH, .

parameters and
& activity data

generated
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)
l_ﬂ- Parameters | Methane Correction Factar | Activity Data | Amount Deposited | Methane Calculations | Methane RecoverleESU“S ll.Dng Term stored G in SWOS | Harwested Wood Products ‘

£ 4 - Waste -

441 - Manzged Waste Disposal Sites
4.2 - Unmanaged Waste Disposal Sites
443 - Uncategorised Waste Disposal Sites
4B - Biological Treatment of Solid Waste
=4 - Icineration and Open Burning of Waste
4.1 - Wlagte cineration
452 - Open Burning of Waste
=40 - Wastewater Treatment and Discharge
401 - Domestic YWastewaster Treatment and Dischares
402 - Industrial Wastewater Treatment and Discharge
4 E - Other (please specify]
-5 - Other
B - ndirect N20 emissions from the atmospheric depasition
BB - Other (please specify)

m

< T 3
Time Delay

The default agsumption i that the reaction starte on the firet of January
in the year after deposition, which is equivalent to an average delay time
of six months before decay to methane commences (" Delay time™ = 6.1
ic good practice to assume an average delay of from two to six manths. If
3 value greater than six months is chosen, evidence to support this must
be provided. To make the model wark for delay times from 7 to 18

morths, the number 13 in “exp2” in all the methane calculativg sheets is
Ehanged to 25, and DDOGmA in columns F and G is readdressed ane cell

own,

Worksheet
Sector:
Category:

Sheet:
Data

Subcategory:

Waste

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

Results

A
(Ga)

e
p——m——

Methane  ierated

T T —

0 0 0 0 0

094908 003521 123418 023051 0.15065 D.UZIIS 0.13753 19.54533 2231362 0 2231362
r 1952 18420 00687 141907 045645 031304 004122 026836 38.13038 4355001 0 4355001
r 1953 2hB466 010056 355026 06779 046042 006033 03028 56,8263 6376168 0 376158
r 1954 3477 013085 4 6B3R8 [T 060202 007852 051118 12£i4032 200817 ] 8299817
r 1955 422307 0115950 h70568 AT 0173806 0.09581 052378 88625 10130718 ] 10130718
r 1956 192707 018711 fi71604 1 086877 0.11207 073089 1024762 1167337 ] 1187337
r 1957 550928 021318 153688 093436 012791 043278 11335548 13532062 0 13632062
r 1958 621282 0238 BA1965 111602 01428 049247 132.12054 161.1087% 0 151.10873
r 1959 f.8001 02616 451585 123095 015686 102189 4523184 166.13681 0 16613681
r 1960 135317 123405 1037691 134233 0.17043 110958 15769513 18044177 0 18044177
r 1961 803222 031128 114009 147596 0.18677 1143 16956058 184497 0 184,497
r 1962 867172 033717 1240239 160435 02023 127235 18082784 20787806 0 20787808
r 1963 927399 03618 1335596 11211 021708 134783 18156509 2061762 0 22051762
r 1964 d4118 038524 1427215 03 184621 023114 141983 20175817 2324679 0 28274679
r 1965 1037533 040752 15.1624 176 196008 024451 148783 21146559 24420513 0 24420513
r 1966 1087339 042873 159931 0724 2016949 025724 155289 220 69863 26520078 0 265.20078
r 1967 1136214 044880 164103 G874 21746 026934 161489 22048136 26576048 0 26576048
r 1968 1179831 046808 1754 34062 227669 0.28085 167347 23783475 2757297 0 2057207
r 1969 1221348 043632 18 349976 237062 029179 172039 57827 28520064 0 28520264

1azn 1914 MEN2RA 19 110048 9 4RRAR nang1 1789R8 JRALONT 0L IR n DAL IRIAR ¥

A ] XY —T

Annual CH, emissions

METHANE [CH4) Emissions (Gg CO2 Equivalents)
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* Base year forassessment of uncertainty in trend: 1580
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ul Application  Databace

LA - Managed Waste Disposal Sites
4 A2 - Unmanaged Waste Dispozal Sitex
448 - Uncategorized Waste Disposal Sthes
48 - Brological Treatment of Solid Waste
4G - Tneineration and Open Burning of Waste
4G - Waste Icingration
4G22 - Open Burning of Wazte
=14 D - Wastewater Treatment and Dizcharge
401 - Domestic Wastewaster Treatment and Discharge
4D2 - hdustrial Wastewater Treatment and Discharge
4E - Other (pleae specify)
12 5= Other
54 - Indirect N2O
68 - Other (please specify)

from the K

i

ault assumption s that the reaction starts on the first of January
i the year after deposition, which is equivalent 1o an average delay time

of six months before to methane commences (" Dalay time” = 6). 1
i good practice to assume an average delay of from two to six months. If
2 value greater than six moenths is chosen, evidence to support this must
be provided. To make the model work for delay times from 7 to 19

moriths, the number 13 in “eap2” in all the methane cakculsting sheets i
mad to 25, and DDOCmd o columns F and G is readdressed one call

=4 - Waste R

=

& ' - B
) W)
wMo UNEP
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-
Export s Worksheet Data ethane Gakulstons | Wethane Pecovery Fesls | Loog Texm stored G in SWDS | Harmested Wood Produets |
Impart  » CO2 Equivalents s . I
Cm: sssons ford F-Gases Data 1994
Sbcalegory:  4ARSokiWaste Dapo AT Reporting Tables
Sheet: )
Data
1950 [ 0 0 [ [ ] [ [ ] ] [EATTEY| ‘
1951 4 (L5 12341 033051 015955 [ [E 105468 3531362 Al |
1952 15129 00587 241997 045645 037304 [ [ 381993 455001 ] L)
1953 258166 0,10056 155928 16770 046012 005033 03528 5582569 6376169 I BT 7 |
1964 34T 113086 {5538 0885 150202 10785 DEITIE 726493 B2996T7 0 q200817| 7 |
1955 237 015959 570558 110778 073816 004581 06270 #8535 130719 ] 10180718 2 |
1955 i [LHE i7i600 EIE 086617 011237 078008 1038752 1147387 ] 1187871 7]
1957 8324 021919 750608 15208 135456 112791 083278 11835540 1952062 ] 19532062 2 |
1958 1202 0238 451985 72114 117502 0438 05207 1821285 15110879 0 1SLI0873 2 |
1959 Tl 2616 151685 191781 123098 15606 102100 523154 166.13681 ] 166 13881
1960 H (126405 104761 211015 13020 117043 110358 15763519 10044177 ] [
1961 22 031138 11@' 25972 147565 015677 1108 1695508 10447 0 07 7
1962 0577 1240288 25580 160438 02023 121395 16052704 787006 i FLE)
1963 03518 1395596 227817 1727 021708 184788 1915550 2051762 ] 0651762] %
1964 036531 1137315 298208 184621 033110 141963 0178917 25074678 ] FGTRA
1965 40752 161528 320176 196008 124151 148780 21148550 2513 ] WL2518]
1966 042073 1599915 340724 205349 026724 166289 20595 25529070 | 26520078
1967 44589 1681073 350874 AR 12605 151450 20048138 5 T6IE EI TRET60E] 7
1968 046608 1759145 35052 227559 128085 167847 TS 157287 ] MINT| 2
1959 04532 1831155 189076 287352 12077 172889 nia 20532564 i g 2] |
1 MERARS TUNRI9R IRETTT 4RRAS nanadn 1789R% SRTRAMNT RITEISEE] nl BT TETEIT I =
METHANE [CH) Emignices (G2 COT Souvaess)
DO 0 D0 - ‘AN [
TIINRTRIT Tl
s000 |
. CA CA ’ [

*yn0g
1992
FLLE]
1044
FrTTY
1098

'
1999
1999

U
2001
200

“ Bane veur T masnament of uncanheny inted 1550

LR

1006

607

2008
0
2010
FLIR
017

Gas | METHANE (CHO
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s Application Database  Imventory Yesr %hmrm qu:crb'[ﬂ'mﬂl'! Adrinistrate  Window  Help -8 X
JE Surnmacy e | etity Dot | Anount Deposted | Methane Calotions | Methare Facovery | Fesils | Long Term stored O m SWOS | Hwested Wood Posicts
FEy o 8 Rleoi it rd H lrsmiintz i il Ko e | 0 R dirhaC i otidhad it N B et et Al
B e e 1994
BA = Managed Wale Dingosal Sres pm Sl et Dlaposad Shes
BAD - Unmarisged Waibo Dl Saeg e
LA] - Ungatogrrmnd Washe Digpossd Soes
1B = Bike sl Trestesnt of Solid Wetle
1A} - emecation and Ongn Bumind ol Wty
A1 = Waste ncimeration
103 = Open Buvang of 'Watts
£ AD - Wastemater Troatmani and Daachirge
A0 = [omestic Wstemanter Treatmant ard Dischurpe
103 - bdbaatial Waniewaier Treatwent ard Orchergs
RE - Other [pleass dpacify) | 1954 []
3§ = Othe 1951 ]
54 = Indrect W0 emigsons from fhe stmospheric dapos ftion m []
58 = (thar (s speciy] 1351 | 8
IEI \ []
o [
s i)
[ ]
= L)
f‘ .
L ¥
s | (] THiTH TS5 Nz [}
| e | (FI] (] TR HeIWN [ L
| () 18146 T T 0
| [ TEH THIRETS FLiL [
[ | HIE] 1718 WETRT TSI L)
[IT50] [T FEAEIMT FITETEET [l
— —
H&m‘uwm'm i that the resttion staris on the fext of Jemusry VEETEAANG 141 Emanienn 100 ST Emtrriens)
in the vear afer dapoaition, which & equivalent t an sverage dalsy time
of st months belore decay to methane commerices 7 Delay fime” = U110
18 qood practice to secume i sverspedsley of bom b b i morthe IF - a 1 I [
5 vals graster than s months it chosen, svidence 10 e maish d » . r r | |
b oo, o maks the ol work for dalsy fimes from Tio [ 1 r i ! ] l‘
o, the number |3 “mipd” i ol the methane calculsting sheets i
dwmm!immﬁmnmuwimﬁdmﬂmndmull |
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Task Force on National Greenhouse Gas Inventories

Thank you

IPCC Inventory Software can be downloaded from
http://www.Ipcc-nggip.iges.or.jp
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