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Brussels’ context

* Current management of
bulky waste in Brussels

* mixed, i.e. non-recyclable,
recyclable and potentially
reusable materials

* Incineration with energy
recovery most important
treatment

* Bulky waste is one of the Treatment of bulky waste in Brussels (2014)
priority flows within the

| programme for
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Bulky waste collection in Brussels

. Publi

* Public actor Classical collection 19,845 179 20,024

* Social economy organizations (SEQOs) 13,145 357 13,502
. SEOs centres
* Three collection types 0 1,238 1,238

e Mixed collection on demand 1,774 34,76

* Separate collection of items with a
reuse potential

* Bringing systems: to container parks
or SEO centres
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Bulky waste definition

* Bulky items that are donated or resold are not considered as

waste
* Bulky waste= waste that does not fit into containers & bags

Categories included:

* Furniture and other items such as bikes, strollers, prams,
ironing boards, toys, kitchen items (plates, cups, vases),
sport items, sanitary items, etc.)

Categories excluded:
« WEEE, textiles, mattresses

Material composition

Material composition (pUb'IC collector) Material composition (SEO)




Environmental performance of bulky waste
mahagement

Waste hierarchy sufficient?
« - Life cycle assessment to verify

1) CE potential of bulky waste
management in Brussels?

ii) Life cycle-based environmental
iImpacts of different bulky waste
management system?
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MFA & scenario development

Material flow analyses

* Collection of waste statistics from different entities

Decomposition
Sankey that shows the management chain

. CE potential

== ° Potential for reuse
=== ° Potential for recycling
Potential for separate collection

Evaluation of scenarios with LCA

* Data on transport requirements

* Data on waste treatment processes

* Data on substitution rate (reuse & recycling)
* - Impact assessment




CE scenarios- Scenario 1
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FU: treatment of the total bulky waste stream in Brussels (?4 Q00
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Reference scenario

Classical collection

Citizen deposit to CAS
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{ Transport ta recycling Ji{ Recycling out of Brussels }_ Secondary raw materials

Incineration in Brussels  }— Electricity
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scenario 1: 60451 e
Improved treatment Classical collection ]-[ Transport (o CAS ) Soig Sndsdecin Transport o recycing )
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Scenario 1:

25281 [Dreperalion for reuse in Brussels Second-hand products

Transport fo recycling Lo Recycling out of Brussels Secondary raw materials

Transport to incinemtion}ﬂ{ Incineration in Brussels }—m

Recycling out of Brussels Secondary raw materials

Incineration in Brussels

 Improved sorting at the civic amenity sites to increase items for reuse and recycling
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CE scenarios- Scenario 2

Source-separated collection ]—[ Transport to SEQs cenlres
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Transport to CAS ]

Citizen deposit to CAS ]-[

Source-separated collectionl[ Transport to SEOs centres

Sorting and selection

Classical collection ]7 Transport to SEOs centres % -

[ at SEOs centres
Circular economy Citizen depositat SEOs centres  |———{  Transport o SEOs centres
scenario 2: 0052 (Transport to SEOs centres
Improved collection Source-separated collection ]-[ Transport to CAS
12674t
Classical collection ] Transport to CAS Sorting and selection
at CAS
6899t
Citizen deposit at CAS Transport to CAS

B Bulkv waste flow

Scenario 2: Potential of separate collection
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Preparation for reuse in Brussels Second-hand products
Transport to recycling el Recycling out of Brussels Secondary raw materials
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Transport o recycling ]-[ Recycling out of Brussels Secondary raw materials
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Evaluation of scenarios with life cycle
Sys?ersn%c%ns arl;ng']rc]otgrave’ boundary

|
. Waste collection
| lorry

'
!

i

i sulky Collection

I | waste and

transport

VVa e

Process Inputs
(eletricity,
diesel, natural
gas, chemicals,

treatment
process

Reusable
item

Approach for co-products:
substitution

Recycled
materials

Avoided primary

Electricity

Final
residuals

production

Conversion Avoided el
process production

Transport and
final
treatment

Avoided material
production (for ex.
gravel)

« Substitution potential for reuse: full substitution, partial substitution (quality/LT) or no

substitution

* Substitution potential for recycable materials: substitution rates (for example: metals
1:1, plastic 1:0.9) (Rigamonti 2009)
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Impact assessment

| Particulate matter Increase in

Trop. ozone formation (hum) respiratory
disease

Midpoint impact category

DALYs (disability adjusted life years), represents
S the years that are lost or that a person is disabled
nman | due to a disease or accident.

lonizing radiation

- Increase in
Stratos. ozone depletion

various types of health |
Human toxicity (cancer) cancer e
Human toxicity (non-cancer) Increase in other

E— diseases/causes

Global warming

PDF: Potentially disappeared fraction of

Increase in
Wi -~ malnutrition speciesem2eyear: local relative species loss in
:::::::z:‘:;‘::m pamageto | terrestrial, freshwater and marine ecosystems,
:”:::;:“" N respectively, integrated over space and time
Trop. ozone (eca) : | Damage to
_Terrnstrlal acotoxicity I Eﬁﬂ:ﬁ?ﬁ? &jﬂs.?ffmm.f_
Terrestrial acidification ' species The unit for resource scarcity is dollars ($), which
Land yseftransformation  Damageto represents the extra costs involved for future
Marine ecotoxicity LB Jenme . mineral and fossil resource extraction
| Mineral resources }_.. Increased || Pamage 1
Wﬂ" I extraction costs '_HL:':?;::W |

Huijbregts et al. 2017: ReCiPe2016: a harmonised life cycle impact assessment method at midpoint and

—endpoint fevel I Method | = | e G ERE S




Impact assessment at process level

(et 0 Results 0000 |

Damage on human Damage on ecosysi®ansage on ressource ] _
thealth 0 ® availbaility Incineration:
2 oo 3E-05 40 M Quicklime . . .
E 0'01 g 2E-05 20 = Metal scrap recovered Im paCtS. |nC|nerat|0n process
° o 5 2o 5 0 ™ Avoiced gravel Credits: electricity credit
2 S 20 M Transport ash
1E-05 2 : - . : .
oo g 5 0 M Sodium hydroxide Net result: impacts for HH & ES, savings in
0 S SE06 - B Other process inputs terms of ressource use
0 & 0Er0 0 W Waste collection
o 5 IE5 120 M Natural gas
0,03 - 500 = Avoided ceramics Rec yCIing a
0,02 p=== - voided glass .
c 001 fu - 0 eded oo Impacts: Aluminium & wood
o 2 - - .
s 0 — S e 00 = Avoided plastic recycling
g 001 S 1c.04 2 .1000 = Avoided iron : :
2 -0,02 2 2 = Ao ni redits: avoided Al, wood &
> 0,03 5E-05 8 -1500 pvoided aluminium Net result: savings for all impacts
EI -0,04 OE+00 = W Waste collection |aS%IC . 9 P
a _0'05 -2000 W Recycling ceramics
-0.06 BEeS -2500 W Recycling glass
-1E-04 M Recycling wood
-0,07 = -
2 -2E-04 (_3000 Plastic recycling
2E-02 = 2
= g 500 = Avoided ceramics Reuse:
0E+00 % 2 0 = vl RCUSC.
2 a = Avoided glass ) .
e 2502 3 seos 2 50 = Avoided wood * Impacts: Preparation for reuse
c ©®  oE+ -1.000 : : _ . .|
g 4502 oo 00 W Avoided plastic * Credits: avoided Al, wood & plastic
> -6E-02 “SE-05 ' = Avoided iron
= -1E-04 -2.000 = Avoided aluminium N It: . f Il
5 _gE-02 eos 2,500 Waste collection @ Netresult: savings for all impacts
-1E-01 o -3.000 M Preparation for reuse
eeos -3.500 @ Net impact
1E-01 _3E-04 -4.000 p 11




Impact assessment of scenarios

Human health impacts |
mpacts on ecosystems
P y Ressource use
400 1 1,00E+07
200
200 0
) 05 _ -1,00E+07
S -400 SO >
g 600 3 1 S .2,00E+07
D o)
2 800 g 15 Y .3,00E+07
-3,00E+
3 -1000 o, >
-1200 25 -4,00E+07
-1400
-1600 K Scenario Ref Scenario 1 Scenario 2 008407
| | | . . .
Scenario Ref Scenario 1 Scenario 2 Scenario Ref Scenario 1 Scenario 2
® @ =@

Avoided ceramics Avoided glass

B Waste collection Reuse -avoided products

= Avoided wood = Avoided plastic = Avoided Fe = Avoided AL
= Avoided el B Reuse B Recyling ceramics MRecyling glass
m Recyling wood Recycling plastic m Recyling Fe W Recycling Al

Incineration ® Net result




Discussion of key parameters- sensitivity

Ressource use
1,00E+07 Reuse potential:

0,00E+00

|l

* Sensitivity analysis in the article

-1,00E+07

WM

-2,00E+07

 Market potential of reuse?
e Substitution rate for reused
products?
e Substitution or not?
Scenario BAU  Scenario 1 Scenario 2 e Partial substitution?

-3,00E+07

US D per yr

-4,00E+07

-5,00E+07

Limits of the study:

A thorough assessment of reuse potential needs a product based
approach

* Proxy data for the composition of mixed bulky waste

* Proxy data for the preparation of reuse

« Some LC stages not (yet) included

Conte (et Results 000 |EOHCIUSION: =




Conclusions & outlook

 CE potential is currently underexploited

* CE scenarios show a high potential for environmental savings,
especially in terms of resource use

 For a significant improvement, a change in the collection
system is required

* - more information about the quality of bulky waste stream as
well as consumer demand & behaviour is needed
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