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The Link Between Waste Management and Greenhouse Gases
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Waste prevention and
racycling delay the need to
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Manufacturing
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Waste prevention means
more efficient resoune use,
and making products from
recycled materials requines

less enengy. Bath lower
greenhiouse gases emitted
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Burming some kinds
of wasta in an incinerator
increases greenhouse
a5 emissions.

Combustion
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Waste prevention and
recycling reduce: the
amount of waste sent to
incinerztors, lowering the
greenhouse gases emitted
:iumg combustion,

Greenhouse gases
are emitted as waste
decompases in landfills.

Landfilling
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Waste prevention and
recycling reduce the
amount of waste sent
to landfills, lowering the

greenhouse gases emittad
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Decreased
GHG
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>Gcenario 1
Throwing away 100 tons of paper _

Result: 109 MTCE
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Result: 40 NTCE
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Scenario 1
Throwing away
100 tons

of office paper
Waste

Management
Impact:

62 MTCE

Scenario 2
Recycling 50 tons
of that paper

Waste
Management
Impact:

-3 MTCE

Net GHG
Emission
Savings:

-65 MTCE

Trees are harvested.

Logs are transported to
a paper manufacter.

Paper is manufactued.

Workers use and
dispase of paper.

Trash is collected and
transported to a Landfill.

Faper is bured
in the Landfill.

Fewar traeg
are harvestad,

Fewer logs ane
transported to a
paper manufacter.

Less paper is
manufactued from
wingin material.

Workars use and
recycle paper.

Paper is collected and
trarsported to a

iecycling facility.

The reeovered paper is
remanufacturad,

Greenhouse Gases Released (Measured in MTCE)



Municipal waste treatment, EU-28, 1995-2017
(million tonnes)
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Source: EEA, republished by Eurostat (online data code: env_air_gge) eurostat
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What are Scope 1, 2 and 3
carbon emissions?

The three scopes are a way of categorising the different types of greenhouse
gas emissions created by a company, its suppliers and its customers.

Scope 1

Direct emissions

Direct emissions that
are owned or controlled
by a company.

Emissions from sources
that an organisation owns
or controls directlhy.

Example
From burning fuel in the
company's fleset of vehicles
(if they're not electrically powered).

Scope 2

Indirect emissions

Scope 3

Indirect emissions

Indirect emissions that are a conseguence
of a company’'s activities but occur from sources
not owned or controlled by it.

Emissions a company causes
iNndirecthy that come from
winere the enaergy it purchases
and uses is produced.
Example
The emissions caused by the

geneaeration of elaectricity that's
usaed in the company's buildings.

—
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o
o
o
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All emissions Not coverad
iNn scope 1 or 2, created by
a company’'s value chain.

Example
Viihiern the company buys,
uses and disposes of products
fromm suppliers.

Nnationalgrid

12
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Activity Direct Emissions Indirect
Sources Emissions Sources

Collection
& Transportation

Transfer

Mechanical
Pre-treatment
(dismantling)

Sorting, Recycling
& Recowvering

Physico-chemical
wraste treatment

Biological Treatment
(composting)




Activity Direct Emissions Indirect
Sources Emissions Sources

Biological Treatment
(Anaerobic Digestion)

Landfall

Thermal
treatment

Mechanical Biological
Treatment (MBT)
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-Amount of waste
~Amount of wWaste _Amonntof waste - Amount of waste -Encrzy consumption

: - Fuel COnsAnphofEnergy consumption -Energy consumptioncompaost production
Required data Chmate zone -]'I.II.‘|i.'I.I]I=~1I.I1:|J|.II:I]l_;',_mllm,‘i[i,_,:l,_,|' i

wilslie
Inprut wisle :

V { v
i S ¢ > : >¢ > >¢ >¢ > ‘|'> >

Amountof  ~Amount of waste
recyclables  -Fuel consumption . Amount of waste

. - : S Composition of ~Composttion of waste Composition of
ompost production -Energy production -Recovery of plastic recvelable mix  ~Energy production

Guide
Data Input

Results



Mix waste landfilling ~ Composting ~ Anserobicdiestion MBT Recycling - Incingration  Open burning

GHG emissions from wasie iransporiation

User Guide
1) Please enter the amount of waste transported by diesel-fuelad trucks and monthly diesel requirement
2) Please enter the amount of waste transported by natural gas-fueled trucks and monthly natural gas requirement

Data Input l

Transportation by diesel-fueled trucks
Total amount of waste transportation by "Diesel" fueled trucks Tonnes/month
Total diese] fuel :msumw transportation L/month

GHG emission from the mix MSW landfilli

User guide

1) Enter the amount of mix waste landfiling per month

1) Entes the amount of diesel fuel use for operation of machinenies st the landfill
3) Select sustable landfill category for the landfill in your munscipality

4) Enter the compaosition of landfiling mix waste in Table 1

§) The estmated GHG emds sions from landfiling open dumpmg sppear m cell C33

Transportation by natural gas-fueled trucks
Total amount of waste transportation by "Natural Gas® fueled trucks Tonnes/month Data Tnput,

1
I
I
I
I
I
I
I
I
I
1
I
I
I
I
: : Total amount of mix waste landfiling tonnes month
: : f : .
Total natural-gas consumption for transportation kg/'month | Total smount o diesel fusl use for operation of
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
1
I

matchineries at the landfill L/manth

Selectthetype of landill in yourmuscpaty (L

Please enter the compostion of landfilling waste

Results
GHG emissions from waste transportation by diesel-fueled trucks 0 kg COs-2q/tonne of waste

GHG emissions from waste transportation by natural gas-fueled trucks 0 kg CO-eq/'tonne of waste

Component Percentage (V4]
Food waste
(Garden waste

Total GHG emission from transportation per month 0.00 kg of CO2-eq/month

Plastics

Paper

Teatile

Leather'ubber
(Glass

Metal

Hazardous waste

Others
Total .00

1
1
]
i
1 Results

: Emission of CH: from arganic waste landfling 0.0 kg of CHy tonne
1

i

1

1

Total GHG emission from landfilling per momth 0.00 kg of COZ-eq/month

Flgure 4: Page for quantlﬁcatlon of GHG emissions from landfilling



GHG emission from Composting

User Guide

1) Please enter the amount of food waste and garden waste use for composting.

2) Please enter the amount of fossil fuel require for operational activities at the composting plant.
3) Please enter the monthly compost production capacity.

4) Please enter the percentage of produced compost use for the agricultural purpose.

4) Please emter the approximate moisture content of the influent (the mture of the waste and water)

| i
1 1
I 1
1 1
1 1
1 1
1 1
1 |
1 1
: Data Input :
i Total amount of food waste use for composting Tonnes /month I
I Total amount of garden waste use for composting Tonnes /month _ I
I Total amount of fossil-fusl use for operational activities L/months :
: Total amount of compost production Tonnes /month |
1 Percentage of compost use for the agricultural and gardening purposes %o I
1 |
: Resulis :
1 GHG emissions from operational activities 0 kg of COy-eq/tonne of waste 1
I GHG emissions from waste degradation 0 kg of CO:-eq/tonne of waste I
: Direct GHG emissions from composting 0.00 kg of CO:-eq/'tonne of waste :
: Avoided GHG emissions from chemical fertilizer production 0 kg of COy-eq/tonne of waste . !
1 Avoided GHG emissions from organic waste landfilling 0 kg of COs-eq/tonne of waste :
: | GHG emission from Anaerobic Digestion
| Net GHG emissions from composting (life cycle perspective) 000 kg of COZ-eq/tonne of organic waste_ | G Cate
1 1 1) Please enter the amount of food waste and garden waste use for anaerobic digestion
1 : 2) Please enter the amount of fossil fuel require for operational activities of anaerobic digestion (e.g. cutting, mixing)
: Total GHG emission from composting per month 0.00 kg of CO2-eq/montt : 3) Please enter the amount of electricity require for operationz] activities of anaerobic digestion (e.g. cuiting, mixing)
] 1
1

5) Please select the form of biogas utlization.

Total GHG emission from anaerobic digestion per month 0,00 kg of CO2-eq/month

L e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e — e ———— —— = '

1
Data Input
Mb¢ waste Brdfilin Composting i
g 1 Total amount of food waste use for anasrobic digestion tonmes ‘month

: Total amoumt of garden waste use for anaerobic digestion tormes ‘month
1 Total amount of fossd diesel use for cperational activities L'months
I Total amount of electricity use for operational activities kWh'menth
: Approximate water content of the mfluent (mixture of waste and water) %
| The product from anaerobic digestion
1
1
1 Dutpuis (theoretical estimation)
: No Products
1
| Resulis
: GHG emissions from operational activities 0 kg of COs-cq'tonne of orgamc waste
: GHG emissivns (e ough wavvidable leakages 0 kg of COg-eg/wame of o garic waste
1
1
1
: Avoided GHG emissions through energy recovery 0.00 kg of CO,-eq'tonne of organic waste
1 Avoided GHG emissions from organic waste landfilling 0 kg of CO;-eq'tonne of organic waste
1
1
]
I
1
]
1
1
1



Recyeling

Incinerstion  Open Burning

GHG emission from Mechanical Biological Treatment
User Guide

1) Please enter the amount of total waste use for MBT.

2) Pleasa enter the amount of fossil fuel reaquire for operational activities at the MEBT plant.

3) Please enter the amount of elsctricity require for operational activities at MBTplant,

3) Please enter the monthly composi-like material production capaciiy.

4) Please enter the percentage of produced compost. lile matertal nsed for soil amendment.

5) Please select the status of plastic waste utilization at the end of MBT.

65) Plzase provide the detailed information about selected plastic waste (o ensrgy conversion process.

Pt b CT iy ol ChcE Choe,
Pt Bt porcsSes o

00D kTl oerdee
00 PNTonne

Bosults
GHG emissors hom operational actsts-s
GHG emissons om the combustion of wasie

0.00 kg of DDy -egvorrs of combosied « amme
0.00 kg of DDy -egvorres of combuasied « ame

Direct Fossi-based GHG emissors om rcineatiomn

Frwcddin-d S0 ermeksshon o coraerimone il ke o rio iy prosdus bion
Erwcddie-d CO2 ermdssion o corsserisd sl esspes Hor et prosdusison

0L00 kg of D0y -y norres of

B00 kg of D0y -eopborrss of
D00 kg of D0 -eoborrss of

combusied w aome

oombLsied w acte
oombLsied w acte

Erwcidie-d GHG emessacns froem org s o sate Lendfiing 008 kg of DDy =egborrss of combaasied e sshe
-

Total GHEG emission irom Inceneration

DL kg of T - e oqfeo

1
1
1
1
1
1
|
|
|
1
1
1
1
Data Input |
Total amount of mined waste use for MBET Tonnes /month I
Percentage of biodegradable wasts m the mmed waste stream £ | :
Total amount of fossil diesel use for operational actrvities L 'monihs I I ]
Total amount of electricity use for operational activities Jwh/month | e ——— . '
Utilization of th“'me pfmt Tes : : E!]F"I-I:l-mm xmﬁ;ﬂ et et e Fow irvoireer-aion 1
Amount of compost-like product Tonnes month | | HPFlsais emetbes amoort ol Foasil hosl reguine For opei stional sctvites s the mcinestion plare :
. . - | AIFtease emten tve amount of gnid electicie reguine for cperational actraties ot incines ation plare
Percentage of compost-like product uss for soil amendment % 1 | ElPtears entei the compasition of incine: sting = S8te :
Yes - for 1 | ElFtease emten e tupse and amount of enange ecosesed from incsnseraton plant
Seperation of plastic at the end of MBET RDF Ul e :
Amount of recoversd waste plastics for RDF production Tonnes/month : | Select the tipe of mcineiation L 1
. . . i I Ermei the bt al aimroard o wasts ncineatsd ] GO e s ATeasa b 1
_delmhme'mm L'month 1 | Tkl wrracayst of fomsl ol e or dhe operaticn scihoties L Limeonith 1
Amount of required electricity for RDF production |EWh'menth 1 | Tl arvacan? ooF i il edsmicity wes Fon Thee cps it dion sotivitens | (AR e e ¥
Amount of RDF production tonnes month 1 | 1
P f uced RDF i " - 1 1 Please emer the compeostion of incinerating «aste 1
eroentage of prod use for energy production " X | [Comgonest e cena =] 1
1 Foaced wasle
1 ardan 1
Quiput 1 ! ghsll-u:m ]
Amount of compost-like product use for soil amendment kg of compost/tonne of waste | : Faper 1
Amount of RDF use for energy purpose kg of RDF/tonne of waste I | I:"‘I B 1
| | |Slass :
Results o _ o I : H' “":'II P i
GHG emissions from operational activities 0.00 kg of CO:-eq/tonne of waste I i = 1
GHG emissions from waste degradation 0.00 kg of CO--2q/tonne of waste !  LEotal LT _] 1
Direct GHG emissions from MBT process 0.00 kg of CO:-2q tonne of wasts : i .
I I Sadet thes tgpes oF @resi gy recoassied Fioam Icinerathon [Einil e e ard Elecmicing] i
| I Torsl smonnt of slecticiy produsced e hirmaevth ]
Avpided GHG emissions from chemical fertilizer production 0.00 kg of CO.-2g/tonne of wasta I : r;;m :i:l::mhr-unﬁwumhn ST O S AR = . 1
Avoided GHG emissions from landfilhng of mix waste 0.00 kg of COy-sqtonne of wasts I | Petcenme ol recoeed b at Lse [or onios opelaion activiies :
Avoided GHG emissions from FDF production 0.00 kg of CO2-eq'tonns of waste 1 1 Select the tupe of lozsl fueldhat replace by the recovenred heat 1
I | 1
! [
: [
]
. '
I 1
: 1
! '
I 1
: '
1
I '
I 1
I e
! '
. '

L Giud ' ¢ Transportatn Mix waste Endifiling
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1) Please enier the asound of botal waste mic for open busmeng
21 Flease emier the composton of waste use for open bemng

Erder the 1okl ssniinl ol Wik epen barnad Eﬂ'ﬂl—tﬂ-}l

i

|

[|

|

|

|

|

[

|

|

|

i Ploais waler the compostion of wiits of spen barssyg
[ 1T i B e Parcentage {%s)
i Foud wiate
[ Garden waste
[

[

|

|

[|

[

|

|

|

|

i

|

|

i

Plastics
Paper
Texde
Leatter rutber
ERT

Mrtal
Hizedein wasie
Hohbeers

Tedal 0.0

Eriulri
Fioasi-based OO0 smissons from op=s borning () kg of O0:-agtomme of open bumed wase

Taotal GGHEG emission from opes bursing per month 0.0 kg of €0O2-eq'month

Figure 10: Page for quantification of GHG emissions from open burning



Table 2: GHG emissions/avoidance from recycling (Based on country specific information in
Thailand)

(B) Avoided GHG emussions | (C)Avoided
(A) GHG from equivalent amount of GHG (D) Net GHG

Type of emiss1ons materials production from emissions from | emissions

recyclables from recycling | virgin process landfilling (D) =(A)~(B)-(C)
Paper 1,266 971 2,383 -2,088
Plastic 2,148 1,899 0 249
Aluminium 393 12.486 0 -12.093
Steel 1,102 2,949 0 -1,847
Glass 569 1,024 0 -454

Source: Menikpura, 2011
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