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DECISIVE project

GOAL: developing and demonstrating eco-innovative solutions to valorize municipal
biowaste in decentralized plants in two demonstration sites

* Horizon 2020 Project (2016-2020)

e (Call: Promoting eco-innovative waste

A D E Centrall zed management management and prevention as part of
sustainable urban development

Scheme for |nnovative Valorization

of urban biowastE SR e Start: September 2016
| @ * Duration: 4 years
DEC'SWE * 14 Partners
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DECISIVE Partners

Concept and tools
development France Italy

s
Technologies Spain Belgium
development @ @ PSUtec

Land users

Germany Denmark
Communication/ @

impact politique

W ogcoM om0 €@ ldEmr e
TUHH éﬁf |T30 %\’e ris (f_//@ sueez GEOMA$D @REFARMERS
energy Heimotz-Zentru fe Czssrforschung K
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2 demonstration
pilots in Lyon and
Catalunya

DECISIVE Concept

EXTRA-URBAN AREA

PERI-URBAN AREA

Concept of a resilient city using
organic waste to develop urban
farming and circular economy

’@» URBAN AREA S WASTE (mounivg mn@

New business opportunities = — //

. . Bio-waste URBAN Network of
Spatial planning producers AREA
Sustainable design

EXTRA-URBAN AREA

Z e\

; PERI-URBAN AREA

Local sustainable energy supply
Waste biotreatment

blp.
&,
Urban Farms 4%

WASTE [NO BID-WASTE|

DECISIVE: change of urban Network of
) decentralised AD
metabolism
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Biowaste management overview

Technical

I I I I I Irequirements

Household Sector

1. sTUDY AREA & TRl -1

L ANt

2

L)

3. VALUABLE
OUTPUTS

2. BIOWASTE
MANAGEMENT

Urban

Area SYSTEM

Fertilizer/Amendment

Bio-pesticides

Aoy

Service Sector

School Effluents to the
* Schools .
. Hotels Environment
¢ Restaurants
» Hospitals
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Processes of biowaste management systems

N

2. BIOWASTE —
MANAGEMENT missions

A
SYSTEM
*
Generation N Biowaste Refuse Biowaste
Process || Pre-treatment | Disposal ||
Household sector Unit
AR
ANT
*ﬁﬂ Biowaste
Energy Energy
valorization outputs
1. STUDY AREA & Biowaste - . Biowaste \ 3. VALUABLE
BIOWASTE Biowaste source > CIleatS' ° K Biological :
GENERATION separation® oreeron Treatment OUTPUTS
_ I?Jg;f:?;? _\ Material
valorization outputs
A
: Biowaste
Service sector .
. Schools Biowaste || | Post-treatment
- Hotels Storage
« Restaurants I
» Hospitals
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Main elements of each Process Unit

Technical requirements

Funds: Entities that transform,
consume or produce flows and
remain constant in the analysis

5.
=
-
28}
wn
—*
=
=
(1]
~*
=
=
1]

Process Unit Funds Flows Self-consumption
Flows: Elements that appear
and disappear in the analysis

(e.g Biowaste /
Biological Treatment) ﬁ E
because transformed,
consumed or produced by
funds E Ei

Effluents to the
environment
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Technical parameters for the total system

Biowaste input t/year

Water consumption m3/year

Consumbtion Thermal energy consumption MJ/year
P Electricity consumption kWhe/year
Fuel requirements Liter/year

Maintenance cost €/year
Investment cost (anual amortization) €/year

Space occupied, overall dimensions m?

Engine Power Capacity nominal kw

Machineries Electrical kWe
Thermal KWth

Operating personnel requirements working hours/year

Biogas production Nm3/year

Thermal energy production kWhth/year
Valuable outputs El.ectricity product.ion MJ/year kWhe/year

Digestate production t/year

Solid Fertilizer t/year

Liquid Fertilizer Tonne/year
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Comparing baseline and innovative scenario

“INNOVATIVE”
SCENARIO
“BASELINE”
SCENARIO
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“Baseline” scenario in Lyon site

A Mass-flow of MSW the e
A Grand Lyon N
T L¢( { A S Emissions
s ~— o, . Territory of Grand Lyon o @
G e DI ] :’2\ ’/ /9%y o Bottom ashes
- N, 17 { va/%\g_}( > CEA 2 . o Unsorted
HQ VJL\ mf(/ N FSfieS ;i “ MSW o Inc A
[ o~ WEMP& /54% N~ Collection Fly ashes
/ j/ Vo J\’\g»f: > =®
2 \ém L ( ofif.n\“ Residual Emissions Lf e
sl v o @
MSW Landfil L Lechate
. . oo . Metropolitan |
* Socio-demographic specifications of the area to study AreasiLyon R
. . . i Sorted MSW Recyclin
* Biowaste sources (type and localization) ||| L e Civic Ament - Refﬁ'sefw
Sites & one- ne
o ey . off collections [
« Waste generation (amount and composition) flecleet —
. 26'734 ecyclable
 Analysis of the current waste management system G racions mssenson " NE)
@Q:ZD Segplzgasted Recycing @
Recyclables collection Sorted Glass Centers RRLF
. . . MSW
Most of the biowaste generated in the area of study of Lyon is Recycling Refuse
currently being disposed together with the residual waste and — Recyclables coliecied
thus its value as bioresource is not at all exploited. '
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/]

“Baseline’

Area
Metropolitana
Barcelona

* Socio-demographic specifications of the area to study
* Biowaste sources (type and localization)

* Waste generation (amount and composition)

* Analysis of the current waste management system

Part of the biowaste generated in the area of study of
Catalunya is already being source-separated and the
bioresources recovered, but there is also room for
improvements.

.’ BIOMETA 2018

scenario in Catalunya site

Emissions
. frem CHP
Mass-flow of MSW going
Material CHP
tO ECOPARC 2 Recovery i . @
Incineration Steam
T
Bottomashes
Refuseteinc
51616
Waste waterInc
RMSW collected Bry Fraction v
ECO PARC 2 collect Unsorted BW tolnc
foal 162 920 3 Mechanical ML 704723 C3E005
aste Sorting treatment
Collecton Emissicns
fromBT
(43041 l
182920 Residual Refuse 4383
MSW Dry Fraction to Landfill
Landfil r
Waste Separation Refuse Pretreatment BW
\ — | 19,193
| MSW Household
andservice Separated
sectorto 78700 BW SB\V collected Water
ECOPARC2
Separated BW /76,700 P 57,578 Anaerobic 8.076 CHP
Collection ' Sorted BWY Digestion Biogas
48,38
Digestate
‘E: ) Liquid Digestate
- o ‘qu; 3 ;g;s Centrifugaton Waste Water
Green Wasts Solid Digestate ~r ; 315
,738 Waste
Water
10,157 > Liquid Digestate
Composting
E 4 2807 Refini Compost
missions. &fin S S
Cmp Composted g —
Digestate
43 537 4,503
Reused Refuse Refining Refuse
E
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3. VALUABLE

Innovative scenario in both sites

Heat Solid State Biopesticides

Fermentation
— [ —

Biowaste
Collection

1. STUDY AREA &
BIOWASTE
GENERATION

Stirling Engine

Biowaste

Electricity Q
Generation

Post-

Biogas composting — Q@:
W Fertilizer/

-

Solid Hygienization

Digestate Digestate

e

Digestate .
: Depuration

Source
separation

Micro- Anaerobic
Digestion

Biowaste

Pre-Treatment
re-freatmen Centrigugation

2. BIOWASTE
MANAGEMENT _E,

SYSTEM Liquid Fertilizer
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Which factors need to be considered to
implement those decentralized systems?

INNOVATIVE
BIOWASTE
MANAGEMENT
SYSTEM

VALUABLE
OUTPUTS

AREA TO DEVELOP
THE SYSTEM



Biowaste input

Households
Analysis of amount, availability, sources of
BIOWASTE o Y o ino Ut for the syet ¥ MIr
INPUT iowaste input for the system qnﬂ
LR Lk

FACTORS to consider

* Type of generation sources (households, schools, restaurants,
markets, hospitals,...)

* Localization of sources

e Available amount of biowaste

* Type of biowaste (food waste, garden waste)

* Quality of selected biowaste (amount of macro impurities)

* Agreements of biowaste supply (buiding network)

Commercial
e Schools
* Hotels
* Restaurants
» Hospitals

Biowaste available
102 023 tly
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Biowaste Heat Solid State
Collection Fermentation

INNOVATIVE

BIOWASTE An§Iy5|s of technical reqwr.ements of the
MANAGEMENT entire system and economic constraints to
SYSTEM implement the system

FACTORS to consider

* Selection of the specific treatment units according to the site (pre-
treatment, type of AD (wet/dry; termo/meso), hygienization, biogas
purification,

* Budget constraints

* Technical requirements of the system (Fuel, thermal energy, electricity,
water consumption)

* Adaptation of the existing biowaste collection system
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Area to develop the pilot

AREATO
DEVELOP
THE PILOT

Analysis of social, environmental-legislative, logistic and
technical aspects related to the specific area where to
develop the pilot

FACTORS to consider PARAMETERS

* Pros & contras of different types | Proximity to :

of area 1. Biowaste generators
2. Existing biowaste treatment plants
3. Peri-urban farms

e Technical information for the Available surface, logistic of routes and
implementation of the pilot morphology of territory, accessibility, existing
energy provisions, supply of consumables, etc.

* Legislation Constraints Local permits’ limitations, time needed for
obtaining permits

e Social constraints Population acceptance, NYMBI effect, proximity
to urban areas
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Valuable outputs

VALUABLE Analysis of proposed alternatives for the valorisation of the outputs

. . . . e . . Energy Efficiency Stirling Engine:
(biogas and digestate) in relation to the specificity of the sites Electricity

OUTPUTS

Electrical efficiency: 15%

[ ] '
FACTORS to consider | PARAMETERS
Energy loss in fumes: 20%
o | Use of produced thermal Heat or Cooling demands (swimming
é: energy pools, schools, hospitals, companies) |
O . . ..
= . Surplus of produced electricity? Thermal energy efficiency: 65%
0 |
Use of produced electricity Availability of Subsidies? Heat

Quality of digestate/fertilizer
L
e Availability of and proximity to lands
= . ) .
v |+ Digestate management where to spread digestate/fertilizers
)
=) Cost for alternative treatment of

digestate

.. BlOM ETA 201 8 Barcelona, 18 y 19 Junio



Biowaste sources and pilot localization in Lyon

Refarmers farm
(treatment annual capacity: 50 t of biowaste)

Biowaste sources
around Refarmers site

@ Refamers site

“¥\ | @ Trad. restaurant
v'| @ Collective catering

-

@ Schools

0 250 500 m

Irstea 2017 - Projet DECISIVE

Lyon Pilot
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Innovative system in Lyon

Heat: 20% /

Electricity ~ 100%
Heat: 80%

No Electricity surplus
N 4 ¥ \\ I
| | y

Hydrophonic

ENERGY BI0GAS: ~3.400 Nm#/y

ELECTRICITY: 5SMWhe/y;
HEAT: 20 MWhth/y

J DIGESTATE/FERTILISERS
FARM+mAD+SE+SSF BIO-PESTICIDES

Digestate: 60 t/y

RESTAURANTS (x 35)
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Biowaste sources and pilot localization in Catalunya

UAB University Campus éj
(treatment annual capacity: 200 t) .

Catalunya Pilot

\
e y
ary £V
S \\v : 8 UAS Laboratar
. at de Farmacologa
o [ 7
Bellaterra_ /..., < B
!.....m. snton 4,,%
ntrerin
doframe et O AcBumine Y

s LA Fecuhat N
de la N

Restaurants TSRS Pt C N T
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Innovative system in Catalunya S
A e """ building

Electricity ~ 50%

Heat: 80%

TN 7

200 t/year “ﬁﬁ

/ mAD + SE+ SSF 20 MWhe/y; 84 MWhth/y

) Electricity: 50% surplus
Veterinarian Faculty composting
e ENERGY

BIOGAS: ~13.500 Nm3/y

DIGESTATE/FERTILISERS
BIO-PESTICIDES

: -~ 20z 2 raEue vgesate 2oty \
RESTAURANTS (x 11)
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Current situation in the pilots

Catalunya Pilot

* Public tender to be launched to get the
technology

* Moving sensibilization actions
* QGetting permits
e Start: October 2018

Lyon Pilot

* Buying technology (a specific technology
provider was contacted)

* (Getting permits

* Building network with restaurants
e Start: December 2018
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Thanks for your attention!

Rosaria Chifari

FUNDACIO

rchifari@ent.cat
www.ent.cat

CNt
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