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B ru S Se I S ’ C 0 n tEXt Biowaste flows (Brussels 2025)

_Reference scenario

. Garden wasta: 7500 & CEE ’3-:||11|::351'3'-‘5EI Eood waste
* Low (bio)waste management A S—— N Food washe provs
Gardan wasla. 2000 Ap  SOmpost 2501 s ﬁ,’f,“g,“;",!,““,:,‘;'s e ood waste prewv.++
performance of Brussels /—L”L‘f S ——" & e
: ry . ( Gompost 31501 == Compost
* High ambition to improve R T T s
performance and boost local CE | e | L
« Regional waste management program T
* Regional CE program (PREC 2016)
* Biowaste is priority stream with ,
high potential for (local?) | e cems Fotweeizt
Valorisation | i - == Garden waste 175001
« 200kt -36% of the total collected = s for ot —
mixed residual waste; 90% incinerated § Caible ol 20001
« Which flows and how? Ny
«  Future waste generation (prevention?) A3 Eﬁﬁﬁmﬁ%t
* Separate collection rate
« Type of collection system Total bowasto: 200 K (BAU Sconario) |
i rev.+ scenamo) |
« Technology mix i 144m5pm++ Scenan'!nj:
Low tech/high tech, centralised decentral
Biowaste definition: ‘biodegradable garden and park waste, food and kitchen waste
from households, restaurants, caterers and retail premises and comparable waste from
food processing plants’ (WFD) 2
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Environmental performance

- Life cycle assessment to verify
* Previous assessment emphasize
importance of local conditions

* Previous assessment show contradictory
results of the role of food waste
incineration versus biological treatments

LCA and circularity of biowaste flows

* Follows the LC perspective & analyses
environmental impacts and credits of all
LC steps

 Whether ‘loops’ are closed
locally/regionally or globally: via transport
distances

* Positive effect of closing loops:
substitution of fertiliser (positive effect), C
sequestration

* Negative effects also considered
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Product system & LCA method

Biowaste flows (Brussels 2025)

* Study the flows that are _Reference scenario
supposed to change until TR P ]

Food waste : 105001 ~ Houzeholds & Food waste prev+

e Compost 42501 sconomic activilies
2 0 2 5 /‘—;W o £ N — ; i oulside of Brussels Food waste prev. ++

» Edible oils: 2000 Edible oil recydling Bindiesel: 19001 B Garden waste

* Potential analyses & [ (7 P S e gl
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discussion with policy s
makers: scenario of 50kt of 5
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* Functional unit: Treatment - o
of 50kt of biowaste W

Food waste T 105001

* Integrated solution for the LT
management of green and

Food waste - BETS0 1
Food waste prev+ 41000 1
Food waste prev.++: 125501

food waste
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Product system & LCA method

White bags
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Grg:én bags
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S1 Composting

-2
scenario N
Green bags Ee bags

Seperate collection of green Transportto Br. new
waste & food waste composting plants

Co-composting of green &
food waste

S2 AD scenario

Transportto Br. new AD
facility

Seperate collection of green
waste & food waste

AD & Composting of green &
food waste waste

Compost
& el

AD of food waste with post-composting of digestate with
green waste
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System boundaries

‘Bin to grave’ boundary

Bags Waste treatmen

. Process inputs
(eletricity, diesel, _ | |
natural gas, Transport & Avoided production and

chemicals, etc.) Compost application of application of peat and
compost fertilizer

Green

Food waste
production Food waste Collection and Waste treatment Conversion _ : I
Biomass Mix of green transport process Energy process Avoided el production |
production _a'v‘fa.;‘l’.gd_ ,

Avoided material
production (for ex.
gravel)

Final
residuals

Transport and
final treatment
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Data & models
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i . Process inputs
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|
- Green
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production - | 2andfood
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Local data: Fractional
Collection system & waste composition g@mposition

Material generation: amount and fractions

Toat amount (o)

[ Include upstream impacts

Orange bags Green bags White bags

< Add fraction ‘ Normalise composition to 100% |

Material fraction %
% Vegetable food waste £9.58
#® Animal food waste 29.82
® Non-recyclable plastic 0.6

Material generation - Adv. Waste Generation

Transport &

application of

compost

Conversion
process

Transport and
final treatment

Physico-chemical compositi

Start Page

Display | Default

v

Elapsed time 00:00:00.0819638

Avoided production and
application of peat and

fertilizer

Avoided el production

Avoided material
production (for ex.

gravel)

I 1 Open Project...

EASETECH

Fraction name Total Wet Weight (kg) TS (kg) Water (kg) VS (kg) Ash(kg) Energy(MJ) CH4 potential (m”3) C bio (kg)
Sum 1000 2935 T06.5 273.8  19.76 6247 [1] 146.9
Vegetable food waste 695.8 160.034 535.766 151.7 8322 2929 0 76.02
Animal food waste 298.2 127.9 1703 116.8 1113 3141 0 70.87
Non-recyclable plastic & 5574 0426 5267 03066  178.1 0 0.01979
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Data & models

‘Bin to grave’ boundary

|
- Green
FOOd. | waste
production -,/ Food waste
Biomass I | Mix of green
production * | and food
| waste

Diesel

Background data:
Ecoinvent 3.5

Waste treatmen

Process inputs

(eletricity, diesel,

natural gas,
chemicals, etc.)

Collection and
transport

Local data:

Model for Brussels
developed by KUL

based on real
transport data
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Compost

Waste treatment
process

Energy

Final
residuals

Local data:

Input data from
facilities & feasibility
study

Transport &

application of
compost

Conversion

process

Transport and
final treatment

Background data:
Ecoinvent 3.5

fertilizer

gravel)

Transfer coefficients

Avoided production and
application of peat and

Avoided el production

Avoided material
production (for ex.

Substance transfer - per fraction

Define transfer coefficient for: | C bio e

<~ Add fraction ] [ ] Add fraction to all substances

Fraction name

Default
<

air - non-urban air Fly Ash (%)

99.9
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Impact assessment

Midpoint impact category

| articulate matter necrease in . ‘ps . .

m abarss DALYs (disability adjusted life years), represents

e disease S the years that are lost or that a person is disabled
Increase in mman | due to a disease or accident.

Stratos. ozone depletion various types of

health |
cancer - .

Human toxicity (cancer)

Increase in other
diseases/causes

Human toxicity (non-cancer)

< Global warming

Water use

Increase in PDF: Potentially disappeared fraction of
sttt speciesem2eyear: local relative species loss in
Damageto | terrestrial, freshwater and marine ecosystems,
[t respectively, integrated over space and time

species

Freshwater ecotoxicity

Freshwater eutrophication

: Damage to
ecosystems

mssmmmsmmms s

Trop. ozone (eco)

: Damage to
terrestrial
i species

Terrestrial ecotoxicity

Terrestrial acidification
Land use/transformation

The unit for resource scarcity is dollars ($), which
represents the extra costs involved for future
mineral and fossil resource extraction

Damage to
i marine species

Marine ecotoxicity

i Dama
[Minerairosources  [~[ Increased | Damage t
[ Eossil rasources L=~ | extraction costs | raou

Fossil resources

Huijbregts et al. 2017: ReCiPe2016: a harmonised life cycle impact assessment method at midpoint and
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~ Impact assessment at process level- giobal
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Main determinants:

- Process emissions

Peat & fertiliser substitution




Impact assessment at process level- resource use

White bags
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Impact assessment sc.mstmg

-10 Imapcts on resource use
3 20 Avoided incineration _
(=)
" -30
§ .40 Avoided green waste composting -
g -50 Total avoided _
Z 60 - - E——
o Biowaste composting
8 .70
cE> -80 Biogas
O

-90 Final balance #

-100 -600.000-400.000-200.000 0 200.000 400.000 600.000
Human health Ecosystems Resources 2S2 mSi
EmS1 mS2
Human health impacts Imapcts on ecosystems
Avoided incineration Avoided incineration H |g h pOtentIa| fOF Im paCt
Avoided green waste composting T Avoided green waste composting = [T red uction in bOth scenarios
Total avoided —| Total, avoided processes ]
Biowaste composting F— Biowaste composting [
Biogas _— Biogas -
Final balance et Final balance  pummmeiiil
-76-54-3-2-10123 -0,02-0,01-0,01 0 0,010,01
mS2 mSl1 mS2 mSl1




Discussion of key parameters- sensitivity

1. Compost yields & peat substitution

 Based on the current market conditions- private
costumer in Brussels

 Depending on the price of the compost an
agricultural application without peat substitution
could also occur in the future

e - sensitivity analysis

2. Integrated modelling of impacts on the MSW
incineration process- electricity credit

 Based on the physical reality on the incinerator

- sensitivity analysis with varying electricity mixes

3. Fugitive methane

* Fugitive methane emissions may vary between
1% to 5%

e - sensitivity analysis

13
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Conclusions & outlook

Improvement potentials: bags collection, collection system

Clear advantage for more circular solutions
e Substitution effects: fertiliser & peat

 Long term C-sequestration

 Energy credit for avoided incineration

Limits for the use at city scale: use of compost in gardens & parks is not a
solution to close agricultural nutrient cycles

LCA can provide a comprehensive assessment of biowaste management,

but can not cover all environmental relevant aspects

 Odour
* Quality aspects of compost
* Plastic impurities

Decentral solutions & role of prevention
Life cycle costing

Conte 1 Method | sy lte
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