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Obecné souvislosti

* Proc¢? Ramcova konvence OSN na zménu klimatu

« Kdo? Narodni inventarizaéni systém (Koneko, CDV, CHMU,
IFER, COZP UK)

« Jak ? Jednotna metodika - Svétova meteorologicka
organizace - Mezivladni panel na zménu klimatu

* Kde? Narodni inventarizacni report, Narodni sdéleni

* |nventury dle principu TACCC (transparency, accuracy,
consistency, comparability, completeness)




Aktivity COZP

* Priprava narodnich inventur emisi GHG za sektor
odpadu

* Projekce emisi z odpadu

* Kvantifikace nejistot

* Transfer znalosti (UNDP Kosovo)

e Revize narodnich inventur pod UNFCCC

+ Aplikace vysledku v dalSim vyzkumu




Emise z odpadu - prehled a vyvoj

Gg CO2 ekv.
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6A - Emise GHG ze skladek

» Kili¢ovy zdroj pro CR
* Pouze metan (prekurzory O3 nejsou uvazovany)
 Metoda FOD - tier 2

Eeucst ey = [zx[{A-k-MSH} (x)e MSW, (x)eL, {x})-axp-”"”]—g}{ 1-0X)
where

A=(1-¢),
k=In2/t,

and

L, =MCF ¢« DOC e DOC -an



Data potrebna pro vypocet emisi GHG ze
skladek a jejich zdroje

Mnozstvi skladkovaného Doporucené Vysledek
odpadu (ceHo) parametry IPCC pcc)

(rozkladova rychlost, mnozstvi
uhliku v jednotlivych typech

Kategorizace skladek odpadu, oxidaéni faktor) Nejistoty aktivitnich

(CeHO)
dat (pcc, expert judgement)

Spaleny LFG, Podil

metanu v LFG
Korekce anaerobnich

) (MPO) Nejistoty emisnich
poqmlnek dle typu faktor( (pco)
skladky geco Podil metanu v LFG

(MPO)

Slozeni odpadu

(Benesova a kol.)

Historicky ulozeny
odpad (Havranek, 2007)



SWDS - Tier 2 methodology

E gecityns) =| Dol (40K & M, (x) 8 MSI, (x) 0 L, (x)) eexp™ ™) |- R o (1-0X)

where
A= (l — e_}"),
k=In2/t,
and

L, =MCF ¢« DOC e DOC, o F og

A is normalization factor correcting equation, t is an inventory year, x is a year of activity data input, k denotes to methane
production constant (1/year), 11/2 is half time of decomposition, i.e. time for how long it takes to decompose half of
decomposable waste, MSWT is total amount of municipal solid waste produced in the given year, and MSWF is its fraction
disposed to landfill. MCF is methane correction factor specifying waste management practice (value 1 for managed SWDS),
DOC a DOCF is degradable organic carbon respectively fraction that actually decomposes. F is methane fraction in LFG,
R(t) is recovered methane, 16/12 is methane/carbon correction and OX is oxidation factor showing a fraction of methane
that is oxidized in aerobic zone of the landfill.




Gg of MSW

Waste data 1950 - 2006
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Gg CH4

Analyza citlivosti na vybrane predpoklady

150

140 -

130 -

120 -

110 ~

100 f

90 -

80 -

70 1

60 1

50 -

————— =] - FOD —a—S52 -TYG ——33 - 1950 = =354 - high DOC
- S5 - low DOC == 56 - dry climate =+t =S7 - Uncategorised waste == =58 - Bulk waste

40

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005




In-country review, 29-16.9.2011, Prague

Sensitivity analysis

Name Description
S$1-FOD FOD method with assumption described in data chapter
S2-TYG TYG method results based on (NIR, 2004)
S$3-1950 In this scenario we use different generation and disposal rate of MSW in to SWDS during 1950-

1989, difference is based on change of social product (see subchapter on waste amount) in this
period, all other parameters are same as in S1

S4 - High DOC Methane generation is based on carbon content in the disposed waste. An IPCC default values
come in certain range. For this scenario author chose high end of DOC value for particular MSW
components. This range is shown in table 2.

S5-LowDOC Similar scenario as S4. An IPCC default values come in certain range. For this scenario author
chose low end of DOC value for particular MSW components. This range is shown in table 2.

S6 - Dry climate Methane generation rate (k) is based on type of waste and also on humidity of the waste. If annual
precipitation is lower than potential evapotranspiration k rate might change. For this scenario
author substituted k values of present wet temperate climate for dry temperate climate. Detailed
values are in appendix 2 in k-rate table.

Methane correction factor for the Czech Republic is known from start of nineties. In period 1950-
S7 - Uncategorised | 1990 author used gradual increase of MCF from 0,6 to 1,0 (see table 5). In this scenario is this
waste management | gradual increase substituted by factor 0,6 (uncategorised SWDS) for entire 1950-1989 period.
IPCC FOD model allows using either detailed waste composition approach or in case detailed
compaosition is missing bulk waste approach. Bulk waste does not have specific k rates and DOC
values for particular waste components. It uses DOC 0,18 and k 0,09 for total amount of
S8 - Bulk waste disposed waste.




Vyvoj emisi ze skladek KO

Gg CHa
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Energetickeé vyuziti skladkoveho plynu

Gg CH4
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6C - Spalovani odpadu

 Emise GHG ze zarizeni spalujici odpad
« ZEVO - 1AA 1A - Verejna produkce elektriny a tepla
» Ostatni spalovny - zatim 6C (problém kompatibility s EB)

* Dva typy CO2 emisi (biogenni C - memo item, fosilni uhlik -
GHG)

* Metodika déli spalovani KO, primyslového odpadu,
nebezpecéného odpadu, nemocniéniho odpadu a kall

 Datova nedostacivost aktivitnich dat, emisnich faktort a
slozeni odpadu (vyjma KO)
» Doporucené IPCC faktory



6 C + 1AA1A Metodika

» \ypocet primocary

* aktivitni data x emisni faktor
« Aktivitni data - CEHO + provozovatelé + MPO
 Emisni faktor - doporucéené IPCC hodnoty




6C + 1AA1A Emise GHG

Gg CO2 ekv.
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6C - 1AA1A - Vyhledy

 Zména metodiky z IPCC 1996 na IPCC 2006
»  Presun vétSiny SO do verejné energetiky
* + Moznost zapojeni do ETS
» - VeétsSi naroky na AD (slozeni, technologicko provozni data, objemy)
» Vystavba novych zarizeni
e Spalovani kall

« Datové pokryt kalové hospodarstvi CR mezi sektory zemédélstvi,
energetiky a odpadu

* (Spolu)spalovani alternativnich paliv
» Spalovani odpadu v domacnostech
Kompostovani




Predpokladané zmény

IPCC 2006 G8 €O, IPCC 1996 o8 €Oy el
ekv.

4 WASTE 3623 | 6 WASTE 3614
4A — Solid waste disposal 2708 | 6A — Solid waste disposal on land 2708
4A1 - Managed waste disposal sites 2708 | 6A1 - Managed disposal on land 2708
4A2 — Unmanaged waste disposal sites NA | 6A2 — Unmanaged waste disposal sites NA
4A3 — Uncategorised waste disposal sites NA | 6A3 - Other NA
4B - Biological treatment of solid waste 26 NA
4C - Incineration and open burning of waste 192 | 6C — Waste incineration 183

NA | 6C1 - Biogenic (memo item) 20
4C1 — Waste incineration 183 | 6C2 — Other non-biogenic 183
4C2 — Open burning of waste 9 NA
4D — Wastewater treatment and discharge 698 | 6B — Wastewater handling 723
4D1 — Domestic ww treatment and discharge 440 | 6B2 - Domestic and comercial wastewater 465
4D2 — Idustrial ww treatment and discharge 258 | 6B1— Industrial wastewater 258

NA | 6B3 - Other NA
4E - Other NA | 6D — Other NA




Namety pro vyzkum

Modelovani budouciho vyvoje (cely sektor)

Tvorba scénaru + strategickych vyhledu
(politika+prumysl)

Chovani spotrebitelu - spalovani odpadu (4CA)
Slozeni odpadu (4A,C) - monitorovaci program
Narodné specifické hodnoty EF (4C)

Uzavreni bilance uhliku (Energetika + Odpady)

Uzavreni bilance dusiku (Odpady + AFOLU)




