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PUBLISHABLE SUMMARY
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2. SUMMARY OF INITIAL PROBLEMS OF
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Table 1. Initial problems of the cities involved
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3. DEFINITION OF BEST PRACTICE
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Table 2. Summary of best practices

Collection Transport Social awareness
ot Homogeneous bring banks o Software designed optimized waste Clear instructions on the containers
around the country collection route and bags
__ Implementation of an - e Pay as you throw principle for fee
c2 i i T2 Compacting collection truck: 5A2 _ )
underground container system PRpaEg LS calculation
App for on-demand collection : - ; _ : i
Using electric trucks to collect waste Educational areas in recycling yards
© from HORECA T Al Sh3 Py
Contail ith  chij t i
c4 orf IE‘I.EI.'!: w “hpe T4 Truck traceability SA4  Events, roadshows and workshops
register filing levels
Use of biodegradable and bit mr :
Do ean o. AT ) T— Competition  rewarding the best
C5 compostable bags for T5 Eco-driving in waste collection trucks ~ SAS i "
e - ) g : performance in biowaste collection
collection
. Start bi st Hlection at 2
Cc6 SR SRR SA6  Schools campaign
schools
& Specific  collection  system Sy Publication of positive recycling news
adapted to each situation as TV advertisement
s Efficient  collection  during S Include citizens actively in the
summer information loop
. Selective collection of biowaste
[as] from the HORECA waste SAS Waste ambassadors
Collecti f ket " . :
c10 ?'E BRI SA10 Website on biowaste and recycling
biowaste
=% User-friendly collection S Association  of citizens providing
containers direct feedback to municipalities
Volunt: cti A 5
c12 f)un eer exiecn o 5A12 Targeted communication campaigns
biowaste
Dissemination of the environmental
C13  Anaerobic digestion plant 5A13 and economic benefits of biowaste
recycling
3.1 Summary of BBPPs by tipology
3.1.1 Collection
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CH2

sp2

Characterization
Data collection and maonitoring quality
parameters
Monitoring and  control  of the

composition of residual waste in other
recycling streams

Sorting and pre-treatment

Live characterization with IRIS
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3.2 Selection of BBPPs for each city
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Table 3. Summary of best practices selected
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4. IMPLEMENTATION OF PILOTS
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4.2 Preliminary trials at ITENE
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4.3 Madrid Pilot
4.3.1 Status Before the Pilot
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El Pacto Verde Europeo

El “Pacto Verde”
proporciona un plan
maestro para una

transicion justa
hacia un futuro
sostenible y
climaticamente
neutral.
S et

> Se necesitan habilidades y mode
de negocio en las cadenas de valor

Temas transversales:

Sistemas de Modelos de
* Cambio climtico produccion negocios
* Biodiversidad
Logistica y
- ms.“o —
- distribucion
sistemas
* Rol de dreas

Estilos de vida
de los
ciudadanos

Patrones de
consumo
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> Estrategia Espanola de
Economia Circular (EEEC)
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Amount of OFMSW sampled by month
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Figure 10. Amount of OFMSW collected in Madrid by months from 2019 until 2021

OFMSW composition by season and year

Fall 2021
Summer 2021
Spring 2021
Winter 2021
Fall 2020
Summer 2020
Spring 2020
Winter 2020
Fall 2019
Summer 2019
Spring 2019

Winter 2019

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m ORGANIC MATTER

m PACKAGING PLASTICS

w OTHER WASTE WITH DIFFERENTIATED COLLECTION
= OTHER MATERIALS

Figure 11. Composition and distribution the four fractions found in the samples by season: organic matter (blue),
packaging plastics (orange), other waste with differentiated collection (grey) and other materials (yellow)
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COMPARISON OF QUALITY BY YEAR AND DISTRICT
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Figure 12. Comparison of the OFMSW quality from ditferent districts by year
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Figure 14. Increase of the quality of the OFMSW collected in Madrid by year between 2019
and 2022
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Quality of OFMSW_Madrid
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4.4 Albano Pilot
4.4.1 Status before the pilot
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Table 7. Location information of the 19 containers in Albano.
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RESUMEN DE SERVICIOS

CODIGO 1

CATEGORIA TRANSPONDER

~ 101257068126 - Via Vascarelle 112D - Albano Laziale (Albano Laziale) (1)

1 811725

ORG240

= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

2 811977

ORG240

= 101257068165 - Via Vascarelle 1 - Albano Laziale (Albano Laziale) (1)

3 811980

ORG240

= 101257068161 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

4 811976

ORG240

~ 101257068160 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

5 811975

ORG240

= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

6 811978

ORG240

~ 101257068170 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

7 811983

ORG240

~ 101257068171 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

8 811584

ORG240

= 101257068167 - Via Trilussa 172 - Albano Laziale (Albano Laziale) (1)

S 811981

ORG240

= 101257068130 - Via Rossini 32 - Albano Laziale (Albano Laziale) (1)

10 811729

ORG240

~ 101257068164 - Via Giuseppe Verdi 26 - Albano Laziale (Albano Laziale) (1)

11 811975

ORG240

~ 101257068169 - Piazza Aldo Moro 23 - Albano Laziale (Albano Laziale) (1)

12 81982

ORG240

= 101257067135 - Via della Pallade 129 - Velletri (Velletri) (1)

MOTIVO SELECC.

¥
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¥

¥
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3 8116% 0RG120 [
= 101257068168 - Via Rossini 18 - Albano Laziale (Albano Laziale) (1)

14 8126 ORG240 | E.%
~ 101257068129 - Via Rossini 36 - Albano Laziale (Albano Laziale) (1)

15 su7s ORG240 Gne
~ 101257068124 - Via Antonio Vivaldi 11 - Albano Laziale (Albano Laziale) (1)

6 8w ORG240 ¥
~ 101257068125 - Via Quarto Grotte 9 - Albano Laziale (Albano Laziale) (1)

7 s ORG240 | E.%
~ 101257068128 - Via Gaetano Donizetti 23 - Albano Laziale (Albano Laziale) (2)

18 812630 ORG240 Ene
19 8177 ORG240 | E.%
* D % !
'
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Figure 15. Position of the 19 containers in Albano.
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4.4.2 Results
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Figure 16. MOBA FLS2 sensor.
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Table 8. Values of the parameters analysed in the containers.
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Figure 17. Sensor’s installation process.
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Figure 18. Collection route of 19 containers with time optimization.
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Table 9. Order of the containers collected with time optimization.

INFORMACION DE RECORRIDO
. . i
9,05 0 01:02:20
CONDICIONES
- ;g3 L2 @3 P N - ®-
RESUMEN DE SERVICIOS H
CODIEO 1 CATEGORIA TRANSPONDER MOTIVO SELECC. .
~ 101257068126 - Via Vascarelle 1120 - Albano Laziale (Albano Laziale) (1) —
1 s ORG240 |

= 101257068128 - Via Gaetano Donizetti 23 - Albano Laziale (Albano Laziale) (2)

:  smwow ORG24 |
3 812% ORG24 |
= 101257068130 - Via Rossini 32 - Albano Laziale (Albano Laziale) (1)

4 B ORG240 |
= 101257068164 - Via Giuseppe Verdi 26 - Albano Laziale (Albano Laziale) (1)

CE Y ORG240 |
< 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (2)

6 suem ORG240 |
7 susw ORG24 ¥

= 101257068165 - Via Vascarelle 1 - Albano Laziale (Albano Laziale) (1)

8 811980 ORG240 P
= 101257068161 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

9 suwe ORG240 i
~ 101257068160 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

10 819 ORG24 §F
= 101257068170 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

11 s1se3 ORG24 |
~ 101257068171 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

12 81884 ORG240 | B
= 101257068167 - Via Trikussa 172 - Albano Laziale (Albano Laziale) (1)

13 81181 ORG240 |
= 101257067135 - Via della Pallade 129 - Velletri (Velletri) (1)

14 8116% ORG120 i
= 101257068168 - Via Rossini 18 - Albano Laziale (Albano Laziale) (1)
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15 81263t ORG240 ¥
« 101257068129 - Via Rossini 36 - Albano Laziale (Albano Lln*) (l)

16 81728 ORG24 ¥
= 101257068169 - Piazza Aldo Moro 23 - Albano Laziale (Albano Laziale) (1)

17 s ORG240 ¥
= 101257068124 - Via Antonio Vivaldi 11 - Albano Laziale (Albano Laziale) (1)

18 s ORG24 |
= 101257068125 - Via Quarto Grotte 9 - Albano Laziale (Albano Laziale) (1)

19 s ORG240 I -
, 4 H!#D6
4 "1 # !
% 6 % : https://www.isuzutruckscn.com/3ton-

Ston-isuzu-compressed-waste-garbage-compactor-truck-for-sale p305.htmli<

H#D 6 NG J S
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Figure 19. Collection route of 19 containers with distance optimization.
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Table 10. Order of the containers collected with time optimization.

INFORMACION DE RECORRIDO
€30 T |
8,81 0 01:02:51
CONDICIONES
?- g2 L: @ Po
RESUMEN DE SERVICIOS
C0DIGO CATEGORIA TRANSPONDER

~ 101257068126 - Via Vascarelle 1120 - Albano Laziale (Albano Laziale) (1)

1 11728

ORG240

= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

2 811977

ORG240

= 101257068163 - Via Vascarelle 1 - Albano Laziale (Albano Laziale) (1)

3 811960

ORG40

= 101257068161 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

4 81197

~ 101257068160 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

H 811975

ORG240

= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

6 81197

= 101257068170 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

? 811983

~ 101257068171 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

8 811964

ORG240

= 101257068167 - Via Trilussa 172 - Albano Laziale (Albano Laziale) (1)

9 811961

ORG240

= 101257068130 - Via Rossini 32 - Albano Laziale (Albano Laziale) (1)

10

= 101257068164 - Via Giuseppe Verdi 26 - Albano Laziale (Albano Laziale) (1)

1 2% 2 ]

=~ 101257068169 - Plazza Aldo Moro 23 - Albano Laziale (Albano Laziale) (1)

12 811

ORG240

= 101257067135 - Via della Pallade 129 - Velletri (Velletr) (1)

13 8116%

ORG120

~ 101257068168 - Via Rossini 18 - Albano Laziale (Albano Laziale) (1)

14 s2ex

=~ 101257068129 - Via Rossini 36 - Albano Laziale (Albano Laziale) (1)

15 8uns

ORG240

« 101257068124 - Via Antonio Vivaldi 11 - Albano Laziale (Albano Laziale) (1)

MOTIVO SELECC.
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6 s ORG240 ¥
= 101257068125 - Via Quarto Grotte 9 - Albano Laziale (Albano Laziale) (1)

17 s ORG240 One
= 101257068128 - Via Gaetano Donizetti 23 - Albano Laziale (Albano Laziale) (2)

18 81260 ORG240 Bne
19 oY ORG240 | v
, 4 &I1&) 6
4 "1D) !
% 6 % : https://www.isuzutruckscn.com/3ton-

Ston-isuzu-compressed-waste-garbage-compactor-truck-for-sale p305.html<
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Figure 20. Collection route of the 17 containers with route optimization.
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Table 111. Order of the 10 containers collected with route optimization.

TNFORMACION DE RECORRIDO
DISTANCIA (KM PESO (KG TTOTAL i
8,06 0 00:57:03
CONDICIONES
e - g3 23 o @gv R- &
RESUMEN DE SERVICIOS :
CODIGO 1 CATEGORIA TRANSPONDER MOTIVO SELECC...
= 101257068126 - Via Vascarelle 112D - Albano Laziale (Albano Laziale) (1) -
1 817 ORG240 | K. 2

= 101257068128 - Via Gaetano Donizetti 23 - Albano Laziale (Albano Laziale) (2)
2 s ORG240 | K. 2 |

3 812630 ORG240 | K. 2
= 101257068130 - Via Rossini 32 - Albano Laziale (Albano Laziale) (1)

4 8179 ORG240 | K. 8 |
— 101257068164 - Via Giuseppe Verdi 26 - Albano Laziale (Albano Laziale) (1)

5 811979 ORG240 [
— 101257068170 - Via dei Cappuccini 12 - Albano Laziale (Albano Laziale) (1)

6 811983 ORG240 | .4
~ 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

7 suem ORG240 ¥
= 101257068165 - Via Vascarelle 1 - Albano Laziale (Albano Laziale) (1)

8 811980 ORG240 | B2
= 101257068161 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

3 81197 ORG240 | B R
= 101257068160 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

10 811975 ORG240 [
= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

11 81978 ORG240 Ohe
= 101257068169 - Piazza Aldo Moro 23 - Albano Laziale (Albano Laziale) (1)

2 811982 ORG240 [
~ 101257067135 - Via della Pallade 129 - Velletri (Velletri) (1)

13 8116% ORG120 [
= 101257068168 - Via Rossini 18 - Albano Laziale (Albano Laziale) (1)

14 812631 ORG240 | B3

~ 101257068129 - Via Rossini 36 - Albano Laziale (Albano Laziale) (1)
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15 8w ORG240 ¥
= 101257068125 - Via Quarto Grotte 9 - Albano Laziale (Albano Laziale) (1)

1% 812 ORG240 | .8
~ 101257068124 - Via Antonio Vivaldi 11 - Albano Laziale (Albano Laziale) (1)

7 s ORG240 | B =
, )G
4 &' 6 4 DGl# !
% 6 % https://www.isuzutruckscn.com/3ton-

Ston-isuzu-compressed-waste-garbage-compactor-truck-for-sale p305.htmli<
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Figure 21. Collection route of the 10 containers with route optimization.
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Table 122. Order of the 10 containers collected with route optimization.

INFORMACION DE RECORRIDO
DISTANCIA (KM PESO (KG rrotaL (i
3,66 0 00:30:02
CONDICIONES
e - g3 L3 @3 w0 N - ® -
RESUMEN DE SERVICIOS :

0ODIGO 1 CATEGORIA TRANSPONDER MOTIVO SELECC...
= 101257068128 - Via Gaetano Donizetti 23 - Albano Laziale (Albano Laziale) (1)

1 812630 ORG240 |
= 101257068130 - Via Rossini 32 - Albano Laziale (Albano Laziale) (1)

2 s ORG240 i
— 101257068164 - Via Giuseppe Verdi 26 - Albano Laziale (Albano Laziale) (1)

3 8157 ORG240 |
= 101257068165 - Via Vascarelle 1 - Albano Laziale (Albano Laziale) (1)

4 811580 ORG240 i
= 101257068161 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

5 8119% ORG240 |
= 101257068160 - Viale Alessandro Fleming 5 - Albano Laziale (Albano Laziale) (1)

6 811975 ORG240 [ I
= 101257068163 - Via Vascarelle 13 - Albano Laziale (Albano Laziale) (1)

7 811978 ORG240 |
= 101257068129 - Via Rossini 36 - Albano Laziale (Albano Laziale) (1)

8 811728 ORG240 |
= 101257068124 - Via Antonio Vivaldi 11 - Albano Laziale (Albano Laziale) (1)

9 82 ORG240 |
~ 101257068125 - Via Quarto Grotte 9 - Albano Laziale (Albano Laziale) (1)

10 81723 ORG240 |

)#
, 4 "6 4 iy !

% 6 % : https://www.isuzutruckscn.com/3ton-

Ston-isuzu-compressed-waste-garbage-compactor-truck-for-sale p305.htmli<
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Table 133. Results obtained in the route optimization of Albano.
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Table 144. Efficiency obtained in the route optimization of Albano.
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Figure 23. Flow chart of the system to be implemented for the recovery of OFMSW from households and
HORECA in Albano Laziale.
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4.5 Kozani Pilot
4.5.1 Status before the pilot
A " 4 C,

4 4 46

)D ;
< |
Table 15. Location information of the 26 containers in Kozani.
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Figure 24. Position of the 26 containers in Kozani.
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4.5.2 Results
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5. CONCLUSIONS
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Table 245. Efficiency obtained in the route optimization of Kozani.
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Table 25.. Efficiency obtained in the route optimization of Albano.
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6. ANNEX 1: BEST PRACTICES

SCALIBUR:
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Containers with chip to register
filling levels
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Use of biodegradable and
biocompostable bags for collection
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Spei':iﬁc collection system adapied
to each situation

Bexst pracice factshoot tF

B Tt o P Tt o T oo s ol (R TR e 8
o e A daenil fubnis s b el

rcan o B S volallis B i el 2e cosl e
sapraalle gl G Lrabega s il ahee Be dumigar wioesaad weanks Sl
siplabry W wpmewan P by o ospeaby Ledodm vpion ko
g Seareoir rrumt pasizarheaba v sl

Artimn

Spkactarr o’ U Ll R0 T FEay 1 A,
v ) e nooe o D iraracizal| R
retth B bzl sgudcning o copraolack uhendes wiiedasiane

Ienpleneniation
Do ol o adoaedog ul vra il sk i gl s
izt ok ks (2 Tuahae cl R ra Lpad o) R gl
wpuaar, Ihel. wieanTe;  baiois U Teer gredn erd. B uckn e
mmarsehcns bl Lo wols mrhoals B wEE IatageTT
r."\n\fﬁm.n.m(lw an merama ] mp:uh;nrru 1Enl oy s nal
ombel santie TR TR e e an el v EakwkakdRn, racies,
|:du:l1:'ﬂww:h-l.w, ;l.r_,y

L Pl T e b e i !lf-h'-i.ﬂd‘hh NWHEJ\
Al Pz _,u.l.-i,l:. aer e beger Trzar Fee e e de
‘i phost

I Rrelans % oreawer oo dan s e atiiim bty Hat e AT A
e B ke v e teoer T, Th don e 2l maa sorvneon
u Flmc are v s, grrwel I e < bars etk
s aET e poT A

IR o sre e oo

Spei':iﬁc collection system adapied
to each situation

Bexst pracice factshoot tF

AR o ol FIor nacToct biirg Sl a0 she Coberioe s, A [

WWW.SCALIBUR

Colberkion

L= PTI TS TR T 4]

Renilts
Mx.l'hJ 1w T whera s e pmklw' M)A e fragsey rie

Algmd Ll ey fodal de, Uy CTkNTg sy 16
e o R AT PR A A e et et ST ren

i

Same: e kel merae ey

e 3 o e T i e Tt i Dy e L ey i
- el mpsmla i el tpsdgecea 7t o Ui

Colberkion

L= PTI TS TR T 4]

Ecibirits £ &

Lisnuen) v wasd ek maag e L L
-Gmmﬂm.ﬂ"rwmm‘! 1

E L. Ly )

B:.'umn“ruw rraal dns gl e ganl L
IR prarmrantsl 2l ren 1

Ekpmapie

H Foyin B onet

Fi v v B A meen ek o rAr T e ndne B v et el g e sbed e v

TS RTS8 el T vEnme ih ol cel Tewagh gl

ennimbae drow s asnr ban coeelen e s imadke sleee o and bles e

[ELRCE TR AT LT

= Bewe oty N Do aes TEE Wans i debwrd W coopone abens

A menae S Srens e rererhen enlbemnT prrIainen: metied

Tz i,

Tt sRrAee Tormn-d o s Sl o ATt e of wa s

o Y i T

mpad:lt.-di‘"ic,rw oo Conpners e Aitvchicien

= Fevedien wveie Leedd boomwee e of rraeiemel mdes Dasfns wb i vanT b e e
EURAREL DR P

o oy dapart
Thee 7 4 3 bl a0 elfaen s rearag eney plar if ZE T
Ao i | e T epden, mach uvrw-x;lrm AW PR AL N O
i Bod Tapes hacdmammand vl v Togad np apacl

Lirides tus Toe 3 "Semer sepumiin amerg chirens tesd fgeens 28 s it ohe Shy el
Lo pmaieazal 1l RN e b astute A1 20 TR 1mam, st wrg Lrcay ol vk tan Jear
bomee, s b inernatoees o e D L S0 o g paneng Thetir szt

IR o sre e oo

Farthier reading

R I',J:d apal
4 s
T Eurryia i e
iy v e S T

TR 01F EAREE LOUR 1A mm_.km-ﬁrn::m%iu
T CORFHRE E R Raie 2 e WA gerran Fn 2342

'-:v

e

RGP e, Al R T

a o s T i b ' T sty
i iy rltyd

E U




SCALJBUR

Efficient collection during summer
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Selactive collection of biowaste from
the Horeca waste
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Collection of Open market biowasta
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Events, roadshows and worksheps
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Schools campaign
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Include citizens actively in the
information [oop
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Waste ambassadors
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