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TARGETS needs FOOD WASTE SEPARATION and DOOR TO DOOR COLLECTION
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MSW management cost are stabel for increasing complexity of MSW
management

MSW management cost for different collection schemes (€/inhab)

=
.alterh, KO

€97,62

£82,45 e

Without foodwaste Double road container Kerbside collection

MSW cost including composting and disposal

m MSW collection and transport

Region Veneto (ltaly); data evaluated by the Marco Ricci (Altereko sas); 2009
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Introduction to an integrated MSWM- ROLE OF FOOD WASTE

without FOODWASTE collection without FOODWASTE collection

with FOODWASTE collection with FOODWASTE collection

without FOODWASTE collection

with FOODWASTE collection

Established
In impiementation
In beginning plsase

No activities at present

& altereko s

Source: European Compost Network, updated by authors .
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BIOWASTE COLLECTION requires proper TOOLS

Single
houses or up
to 6 families
per building

10 It. kitchen caddy

and compostable bags 23 It. kerbside container Home composter

Over 6 families
per bulding

¥

0/240 It. wheely bin

10 It. kitchen caddy and 12
compostable bags



Quality matters and can be achieved in any city: MILAN

10,0%

Average

4.27% = 2,95%

" 2 months
* 8 months
* 14 months
s Avarage

City-center Sub-urbs Social-housing Average
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Better performances means LOWER COSTS (€/inhab)

Total cost for MSW management in Italy - 2014
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Costo in €/pers/y
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€_ -

0-20 20-35 35-50 50-65 >65

separate collection (as % of total MSW)

data evaluated by the Marco Ricci (Altereko sas); 2015
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Total MSW management cost are lower for Municipalities with PAYT

Region

PIEMONTE 61,2
LOMBARDIA 63,9
TRENTINO A.A. 53,2

VENETO 49,5
FRIULI V.G. 72,8
EMILIA 55,7
ROMAGNA

* Tari = TAssa Rifiuti (Waste TAX)

Source: Italian Environ. Agency ISPRA, 2015
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% sep coll

rate TARI*

C tot TARI*
(€/h*y)
68,6
64,8
82,5
71,1
80,3
57,0

% sep coll
rate PAYT

140,33
129,99
147,71
86,87
94,33
199,27
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Total MSW management cost are lower for Municipalities with PAYT

% RD % 20%  40%  60%  80%  100%

| | |

Media Comuni a tariffa inltalia BEERE 152

—

Media Comuni a tariffa del Nord Italia By € 137

Media Comuni a tariffa in Piemonte BEef= €125

Media Comuni a tariffa in Venete EEPE €116

Media Comuni a tariffain Lombardia BEEE S €112

PAYT Consorzio dei Navigli {MI Tariffa puntuale) BEERE € 107

—

- Consorzio Chierese (TO, Tariffa puntuale)

Consorzio Contarina {TV, Tariffa puntuale)

Ponte nelle Alpi (BL, Tariffa puntuale)

€0 €20 €40 €60 €80 €100 €120€140 €160
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«Door to Door» model free municipalities from high landfill costs

% of Lanfilling cost on the Total MSW management costs

%

N B
2003 2004 2005 2006 2007 2008 2009 2010 2011

Datas from Municipality of Ponte nelle Alpi ITALY
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«Door to Door» models provides more JOBS than street collection

N° of employees in a Municipality of 8.000 inh.

N° ADDETTI

2006 2007 2008 2009 2010 2011

Datas from Municipality of Ponte nelle Alpi ITALY
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PAYT can be implemented with different solutions (volume control):

Controlled acces devices Prepayed bags Containers with identification
devices (RFID)

Weighting systems failed due to:

*Low precision of on truck devices
*Absence of exposition reduction
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PAYT can be implemented with different solutions (volume control):

Low Frequency is disappearing in the Italian
market for waste detection equipment

Low Frequency (LF) Ultra High Frequency (UHF)
Frequency Range: 125kHz, 134.2kHz 865 — 928 MHz (Regionally dependent)

Typical Read Range of TSL Up to 8cm for 32mm glass, up to 7cm for
products: 50mm disc

Data transmission rate: Slow data transmission rate Fast data transmission rate

Multiple reads capability: NO Excellent multiple reads capability

Between 1.5m and 7.0m

Tag Cost: Relatively expensive UHF tags can be very low cost

Reader Cost: Lower (more established technology) Higher (newer and more complex technology)

Mobile UHF reader antennas are relatively large,
reduced antenna sizes can be used if compromising
on read range

Short range mobile LF readers require only a
small antenna

Small Read Field, but easier to define — ideal
for reading unique items at close range

o Smaller memory sizes in comparison to . . . .
Tag memory capacity: passive HF/UHF RFID tags Highr typically 96 bits to 1 Kbits
Security: Low encryption capabilities Read/w_nte prote_c’_uf)n S SRR 1
encryption capabilities

You[}) https://www.youtube.com/watch?v=RPyMuG3CDrA
g,‘

Read field is much larger than LF
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RFID system (UHF)

Detachable labels for distribution

I

JAN0150

RFID microchip

Serial code example: H0240R000023

H = customer or municipality (HERA SpA)
0240 = capacity of the container (240 It)
R = waste to be collected (Residual waste)
000023 = univocal serial number
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Distribution organization:

You[}) https://www.youtube.com/watch?v=clVwgHVMbSA
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On vehicle identification devices (UHF):

Microchip serial code are automatically detected
during normal empting operation. No extra work
needed for the operator

ANTENNA

GPS/GPRS CONTROLLER
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Routing, collection points, stop points

DATA MANAGING -collection datas are visible on real time on web %
using a laptop, tablet, smartphone etc. etc. 5% ra
*Datas can be easily exported to Excel file
Luciani
Veicol Storico Temi M
Veicolo | Tutt! | veicol [~ | %
Tag ID | tutti 1
Svuotamenti | Personaizzato u
Dal 212202 [ (o000 [ A | L— .
al g}_”i”i‘? g 12359 ,,g : __: ..:" 7. ".‘!E ‘-.:__. ‘-... 2: : Fx T |
\ Cerca — B el S
vumg e B f \
. e >, y — = * \
Data research interface

Codice/Descrizione N°

[ Eoo40p005270 2 21/12/2012 07.36 *
Strada Sa CE— |
E0040S000103 21/12/2012 08.10
Strada Provinciale Elpidi..  (101)EK 958 ZL - PRES.. Serial code E0040P005270
E00405000137 21/12/2012 07.49 E = ECOELPIDIENSE SpA
Via Ippokto Nievo - San..  (110)EK 958 ZL - PRES.. 0040 = 40 It bucket
E00405000144 21/12/2012 06.38 P = Plastic collection
Via Maria Gioia - Sant'El..  (110)EK 958 ZL - PRES.. 005270 = serial number

Microchip serial code, truck n° plate, address, hour etc.
etc.

GOOGLE Streetview connection



CASE HISTORY 1 — Tiana (Catalunia) Departement of Barcelona

Population: 8.310 inhabitants

First “Door to door” collection in Spain Area: 7,9 kmq.
since year 2000 with some growing Over 75% of separate collection rate

issues:

*Increase of not compostable in < g-' “ E\b:&‘{b\m J?‘IP\Q?R-‘k
foodwaste container 1art o T NOVES TECNOWOGIES
*Misuse of centralized container for
vertical buildings

*Manual control of non conformity with
loss of time by the municipality

)\ 4

In 2013 a survey showed that
72% of the citizens were
positive regarding a “pay as you
throw” scheme introduction.

r SR A ITARES
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CASE HISTORY 1 - Tiana (Catalunia)

FORM
70000,0 ;'91 g;a RESTA
+
L 2013 H2014 70000,0
W 2013 2014
60000,0 -3,2t
60000,0 !
-0,8t
(+1%)
30000,0 50000,0
A40000,0 40000,0
30000,0 30000,0
20000,0 20000,0
10000,0 10000,0
':' J'D L) T
! Gener Febrer Marg Abril Maig

Gener Marg Abril Maig

You[}) https://www.youtube.com/watch?v=RPyMuG3CDrA
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CASE HISTORY 2 — Parma Municipality (Italy)

Inhabitants ~
190.000

* 48% separate collection rate

* Only 1/3 of HH served by “door to door” service

* High cost for residual waste treatment (incineration) € 9.000.000
* Lowincome from recyclables € 580.000

* 80% separate collection rate
100% of HH served “door to door” service
* PAYT introduction
* Effective comunication and waste reduction campaign

% SARTORI AMBIENTE é% /ALTARES
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The funeral of the last “CASSONETTO” - side loading container
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https://www.youtube.com/watch?v=2nBHMLIaRY4

Lipor (Porto) - 18/08/2015



http://www.navecorsara.it/wp/2015/09/17/raccolta-rifiuti-e-parma-la-piu-virtuosa/lassessore-gabriele-folli-html/
https://www.youtube.com/watch?v=2nBHMLlaRY4
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Economical results of “door to door” inmplementation:

2013 2014 Delta
Raccolta e trasporto RSU 5.300.099 6.868.191 1.568.092
Trattamento e smaltimento RSU 9.050.214 5.563.844 -3.486.370
Raccolta differenziata 14.063.648 15.049.744  986.096
Trattamento e riciclo RD 1.957.782 2.752.128  794.346
Detrazione per ricavi Conai -805.295 -1.240.000 -534.705
Spazzamento e servizi collaterali 5.908.646 6.127.451 218.805
Totale 35.475.094 35.021.358 -453.736
ALTARES
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STANDARD Fee vs PAYT

Example: 3 people 100 mq

flat Metodo

Puntuale

Max sconto

QUOTA
FISSA

VARIABILE

SVUOTAMEN
TI EXTRA X

Euro 253 Euro 236

indipendentemente da con 24 svuotamenti
nr svuotamenti minimi residuo inclusi raggiunge punto
residuo equivalenza

% SARTORI AMBIENTE

Euro 253

VARIABILE

con 36 svuotamenti si

Metodo
Puntuale

Tariffa massima

QUOTA
FISSA

SVUOTAMEN
TI EXTRA X

Euro 275

con 52 svuotamenti
massima tariffa
possibile _

ALTARES
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CASE HISTORY 2 — smart phone and Web based platform

Vuotature effettuate nel 2015

Data ultimo agglornamento : 02/09/2015

Clicca qui per vedere | dettagli e 1a lista delle tue vuotature effettuate

L .\\
[ T T

| - CONTAATTO iten
rencmayx
m [i—=2cn)
EXE o v 55w
\i‘:::;ln“ Jivema fatiurs
1 dletl -
iemgbddue  24.04-2015
Viudice: wile Shnemei
b lue fatrare i ono verde
EEE @&

Vuotetare effettuate ned 20! §

W LBINE g
b nov

wicm detogicly lye
WIZRIR VTS0
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Contenitore

Tulli | contanitori
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CASE HISTORY 3 — CONTARINA Spa (Italy)

e

g

CONTARINA

100% Public
Company

Square Kms 1.300
Municipalities 50

Inhabitants ~
554.000

Users ~260.000

Employees 686

Annual turnover ~84 M. €
2014

Historical centers  Urban centers Outlying areas Remote areas
| e

P

I

YW https://www.youtube.com/watch?v=aAe3SLtks|8
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https://www.youtube.com/watch?v=aAe3SLtksI8
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. REGULARITY OF COLLECTION
Collection frequency

COMPLEX URBAN AREAS
historical centers
and highly populated areas

STANDARD
Medium and low
populated areas

B RESIDUAL 2 /week 1 Iweek 12week
Bins and tools
w ORGANIC 3 /week 3 Iweek 2 lweek
Organic waste  Residual Glass, Paper Green
waste plastic, cans
e
228
CARTA
STANDARD o

(lower populated areas) =
ey

-

COMPLEX

URBAN AREAS

(historical centers

and highly populated areas)

Small bins
and bags
reserved for
users with
gdimited space.
s SARTORI AMBIENTE
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PAYT charge composition.

P 9 &a @

Residual Measurement and transmission of data
waste

60% 40%
L1 1 1 1 1 1 1 1 3

Fixed Fee Variable Fee
8 O
2o Emmn o B8
»n
w W
= 9 Based on the number of household members Based on the number of residual
- waste bin removals

- 30% for home composting

+ fixed quota for garden waste

RS- SN | § B3

Amount related to the class of the user area and Based on the number of
volume of supplied bins residual waste bin removals
+ fixed quota for garden waste

NON-DOMESTIC
USERS

Source Cantanina 2014
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Results in the municipalities managed by Contarina

by
2022
321 kg/inh.*yr 55 kg/inh.*yr 10
100% 100% k99/|6n g;/yr
5 0 , (%0
90% giay 85.0% SH5% o
79,3%
80% 73.8% 11.0% 78,1% 80%
70% 70% 63,6%
60% 60%
50% 50%
42,3%
40% 40%
30% 30%
20% 21:2% 20%
10% 10%
0% 0%
2000 2002 2004 2006 2008 2010 2012 2014 2015 lcaly Veneto

March

SOURCE dati Contarina 2015
Rapporto Rifiuti ISPRA 2014 (dati 2013 Italia); Relazione Rifiuti Urbani ARPAV (dati 2013

% SARTORI AMBIENTE ~ Veneto) & /2ALTARES
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The average household’s fee

Comparison of national data

90%

80%

70%

60%

50%

40%

/./I’ 2w.15% 20,5% 21,8%
30% H50% j,.;y 19.3% 212,5%
12,0% g 17.4% ’ "‘.’_”.———H
0% r go ’ 8,9% 16,6% ’

10%

VARIAZONE ° RISPETTO AL 2001

-10% =6,0%
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

====Tariffa media Priula ——Tariffa con Istat —— Tariffa con andamenti tariffa rifiuti italia

SOURCE
dati Contarina 2014, dati Istat 2014
* Cost of living
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THANK YOU FOR YOUR ATTENTION

Luca Torresan

luca.torresan@sartori-ambiente.com

Distributed in Greece by

O fil-eco

ETONAIIMOT AIAXTIMIMI ANOPPFIMMATON

potouridis@hol.gr potouridis@fil-eco.gr
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