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Publishable summary

With less than 30% of the plastic waste produced yearly in the EU recycled at
present, the European plastic market has plenty of room to improve and bridge
the gaps to the circular economy model.

The PlastiCircle pr oject aims to address these challenges by developing a holistic
process founded on four axes, including: collection, sorting, transport and
valorisation in value -added products. The ultimate goal is to improve the
collection and valorisation of domestic pa ckaging waste across EU28 and
contribute to the creation of new companies and jobs in the sector in the long

run.

Pilot project activities undertaken so far have focused on two of the four axes,
namely collection and sorting, solutions developed being tes ted through pilots
in Valencia, Utrecht and Alba lulia, with an additional location (Velenje) actively
monitoring progress and considering the feasibility of implementing its own pilot.

Alba lulia has a much smaller surface and population than Valencia an d Utrecht
and is at an earlier stage in the process of improving the waste management
system and applying circular economy principles on recycling. The Alba lulia

pilot had similar objectives and KPIs to Valencia and Utrecht and in many ways
was an adaptat ion of the technical and communication strategies of the
Valencia pilot to local specificities . The pilot was more focused on informing
citizens on correct recycling activities and the importance of recycling and
testing social and behavioural changesint he pilot area.

This document describes the planning and implementation activities of the Alba
lulia pilot and presents the key outcomes achieved, ending with conclusions on
the lessons learned and future applications in the local municipality and beyond.
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1. Introduction

The strategic objective of the PlastiCircle project is to increase the recycling rates
and valorisation of polymers derived from domestic packaging waste. Four axes
divided in several work packages have been devised to achieve this objec tive.

From a technology standpoint, PlastiCircle is developing solutions in several work
packages: WP2 8 collection, WP3 dtransport, WP4 4 sorting, WP5 drecycling. WP6
is focused on integrating and validating the results from these four work
packages w ith a view to achieve the following objectives:

[06.1] Assure seamlessly integration of PlastiCircle Modules from WP2 to WP5

[06.2] Assure the achievement of results on collection, transport, sorting and
recycling

[06.3] Test project developments of WP2 an  d WP3 in Valencia, Utrecht and Alba
lulia

[06.4] Demonstrate replicability of the test results in other cities after the project

In a first step, results coming from WP2 and WP3 must be compiled and examined
(SINTEF) and related to requirements from the m unicipalities and the local
situation. Each city & Valencia (Las Naves), Utrecht, Alba lulia 0 have defined
together with their waste managers (SAV, POLARIS) the following information:

1) Localization of the pilot (district),

2) Involved actors (municipality  staff, citizens, transport companies, and sorting
facilities), with roles and responsibilities

3) Time plan for the pilot: communication, technical installations and testing,
duration

4) Starting conditions. Characterization protocol for the waste 0 KPI's

5) Technical requirements to be considered for each pilot

6) Communication to citizens. Communication channels, events and timeline
for actions.

7) Planning of logistics with transport and implementation of technical material
and transport software

8) Pilot blue -prints,

9) Phase in and phase out of equipment 0 send them back to Valencia

The Alba lulia pilot focused on the first two axes of the PlastiCircle project, related

to collection and transport, while also providing input to the third one, sorting.

The main local challe nges related to plastic recycling include: a) the transition

from two exi sting wadgteen efrrad c twiacsn sdréayniatder)d r y 6
to a new system involving a dedicated plastic smart container, requiring an

informing campaign on correct sorting of plastic and b) the migration to an

integrated waste management system operated at district level .Theci ti zens?®d

10
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level of consciousness regarding the environment and waste collection and
reuse is an important issue. It is also critical to provide more  assistance to the
local companies specialized in recycling in order to improve the economic
contribution of this sector to the local economy; general waste characterization,
optimized transport routes and eco  -driving constitute important levers for
success in this area.

Whereas Valencia and Utrecht focused on improving plastic packaging
recycling rates and transport efficiency, in Alba lulia the emphasis was placed

on raising awareness and engaging citizens in the plastic recycling process.
Aligned with P lastiCircle objectives, local pilot objectives included:

1 Informing and raising involvement and awareness of citizens on how to
properly recycle plastics and the importance of recycling for the
environment, health and the economy.

Ourlogo -0 You selcawmts eb g 0 u-wasadesighed to convey the
message that we want the citizens living in the pilot area to play an active

part in all the interesting pilot activities and make a direct contribution to

our cityds | ook, health and economy.

I Testing innovativ e collection methods (citizens' platform, smart containers,
optimization of collection routes), able to increase the efficiency of plastic
packaging collection and recycling.

PlastiCircle offered the citizens from the pilot area the possibility for an
extensive local test regarding better information and importance of
correct recycling, together with a first test of usage a container with card
reader and labelling system. We also wanted to test several solutions for
waste transport efficiency.

1 Collecting s uggestions from citizens and data on quantities, types of
plastics and the possibility of recycling them, applying locally the
concepts of the circular economy.

1 Collecting sociological data, obtaining feedback from citizens and
detailed information on the guantities and types of waste which can be
recycled in order to shape the development of the local waste
management system in the near future.

The Alba Iulia municipality worked with waste managers and partners to define

a feasible plan and approach for implementing the pilot. The COVID-19
pandemic had (and still has) important effects on the project and the broader
economy. Numerous adjustments to timelines, strategies and tactics were
required to meet COVID -19-related challenges 08 please see section 2 for details.
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2. Pilot planning

Prior to commencing the delivery of the pilot in line with strategic objectives
outlined in the publishable summary, several planning activities were
conducted.

The location was established through stakeholder consultations, taking into
account the existing types of residential buildings, their waste management
systems and the fit with broader objectives. The apartment blocks, associations

and administrators in the designated area were identified 0 for a schema of the
location please see section 2.1.

The governance framework was defined, including actors, roles and
responsibilities. It was also agreed that  progress would be discussed in weekly on-
line project partners meetings taking place from pilot start to finish, and sever al
financial and technical reports would be submitted to the project management

authority .

The starting conditions (KPIs) were fleshed out and the project plan with month -
by -month critical activities was mapped out. The initial planning for the Alba

lulia pilot was described in D6.1 for M25. However, several adjustments had to

be made in the wake of the Covid -19 pandemic, resulting in the extension of
initial timelines & the pilot was finally executed in the Arnsberg -Goldis
neighbourhood from M38 through to M41 (July & Octo 2020), with project closure
activities scheduled to end in January 2021. Section 2.3 provides an overview of
planned vs. realised activities against the initial and revised timelines

The technical requirements for the sensors, communic ation platform and
transport -related equipment were defined, together with the communication
and engagement strategy and the planning for waste logistics.

The pilot blueprints and maps showing the pilot neighbourhood and the location
of sensors, transceiv ers, transport routes were created - please refer to section
2.8 for details.

Lastly, the activities for equipment phase in and phase out were defined and
they are currently in the process of being finalised.

2.1 Local aspects and pilot location

Located in a different geography from the other European countries hosting
PlastiCircle pilots and currently in transition, Romania reports a recycling rate of
domestic waste of only 14%. The national situation is better in terms of plastic
recycling, especially PETO the figure below demonstrates that recycling rates of
plastic packaging waste across the EU report high fluctuations (source:
European Parliament news ).
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Figure 1 Recycling rate of plastic packaging waste within the EU
The pilot city Alba lulia is undergoing its own transition towards new local waste

operators and the start of a n integrated waste management system for the
entire Alba county.

Figure 2 PlastiCircle pilot cities
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s

Figure 3 Alba lulia aerial view

Located in Central -Western Romania, Alba lulia covers 103.6 sq. km. Ac  cording
to the 2011 census, the city had a population of 64,000 inhabitants, with a density

of 566 inhabitants/sq. km. Alba lulia in turn is undergoing its own transition
towards new local waste operators and the start of an integrated waste
management sy stem for the entire Alba county. The population followed an
upward trend in recent years, with the latest data collected in 2017 showing a

total count of 74,000 inhabitants when including surrounding areas. Population
distribution by age indicates a relati  vely young population, with the majority of
inhabitants (65%) falling into the 16 -59 age bracket. Inhabitants aged 60 and
above account for a 20% share of the total population. Children aged 0 -15
account for the remaining 15%.

The majority of the populatio n (31,921 inhabitants equivalent to 68.7% of the
population) live in apartment blocks managed by associations, the remainder
(14,548 inhabitants equivalent to 31.3%) in individual homes. There are 172
registered associations at present.

As already present ed in the pilot planning D6.1, Alba lulia has some particularities
in sorting and collection of waste

1 Itis preferred to implement pilot in blocks areas, where waste quantities
are bigger than in residential homes areas (where a small container and
a dedi cated yellow bag for recyclables are used)

I Usage of metal or plastic Eurocontainers (1,1m3) in dedicated locations
for blocks of flats

i Containersare usually f or owet 6 (gener al waste) and
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fractions ; lack of specific containers for plast ic and information regarding
correct sorting for recycling, require extensive information to be
disseminated to the public in order to improve behaviour

I Contrary to residential homes, apartment blocks often report additional
challenges regarding waste 0 wa ste is often mixed, contaminated and
not put in correct container. New info rmation on correct recycling and
citizens &training are needed

T Thecont ai ne oftesleftt opdn, immosing adaption of filling sensors

i The container is washed weekly, so extra waterproof measures were
needed for filling sensors

T The density of the population and narrow streets in the pilot
neighbourhood impose limits  on signal transmission from labelling and
container ID tests

Apartment blocks were selected as the main focus of the pilot after
consideration of the different types of residential buildings represented in Alba

lulia and the effectiveness of their existent waste systems. Whereas individual

homes already have a successful waste management system in place,
apartment b locks pose distinct challenges that could be further investigated
through the pilot. The Arnsberg -Goldis (delimited byBd. Revol 6di ei ClI
6 Bd. ¢ n c or oorsti. Vasiie Goldis) was ultimately selected as location due to

its fit with project req uirements o centrally located and well integrated socially,

it mainly comprises apartment blocks (137 blocks with 40 associations), hosts
over 4000 families and 18 existing containers locations.

Figure 4 Location of pilot distri ct Arnsberg-Goldis in Alba lulia
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2.2 Pilot actors

U Local p ilot coordination (technical and . - -
. P ', ) ination ( i ! L Valentin Voinica (PM), Cristina Eseanu (APM),
communication) 8 Alba lulia Municipality .
Alexandra Crisan (Local expert); Support
Doina Mira, Viorica Sicoe, George Edves,
Cristina Coman

U Local c ommunication contact & Alba

. L Team, dedicated projecte  -mail & Facebook
lulia Municipality

page

U  Operations - Containers, transport, pre -

. o . Lucia Pera (Director), T raian Bobaila
sorting, waste characterization & Polaris M

(Operations manager ), drivers, operators

Holding

a Pilot coordination and planning partners ITENE, SINTEF
ﬁ;n:;r;;\e/:i$ (identification modules/ ITENE

u Project platform, 10T, Administrative SAV

platform, Citizensd pl
applicat ions

U Surveys/ surveys SINTEF, ITENE

i  Transport 0 route optimization, eco -

. ITENE, SAV
driving partners

u Communication partner ICLEI

U Eco-points and rewards ; plastic bench . .
u points wards - plasti ITENE, Las Naves Hahn Plastics ; Polaris

U  Shipment to Picvisa (automatic sorting

. L Cancelled due to EU legal restrictions and
partner) o Alba lulia Municipality

COVID 19

u Citizensd representdat.i

. Apartment block administrators
Alba lulia

Table 1: Roles andresponsible actors in the Alba lulia pilot

2.3 Pilot time plan

The initial planning envisaged the Pilot running in Alba lulia from M31 through to
M38 (De cember 2019 -July 2020), with ci t i zens 6 i from dprivte Jueen t
2020. The plan had to be revised in response to the onset of the COVID-19

pandemic in March, which disrupted engagement and communication
strategies and adversely impacted the level of technical support for smart
containers and availability of the waste collection partner , Polaris. The project
team made the decision to postpone the implementation period to July -
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September / October 2020.

® plastiCircle The “Corona” effects

TOO VALUABLE TO WASTE

| pec | 1an | B [ maR | APR [ may | uN | uL | Aue sep | ocT |
mitialplanning [ [ [ [T [T A
CORONA CT T T T 7 e [ [ [ [ [ [ 7T
Delayed pilot CT T T T T T T T T T

INITIAL PLAN CHANGE STRATEGY AND IMPLEMENTATION PLAN

Collaboration with local University Teleworking
Door to door and block meetings Social distancing
Info kiosk No meetings, events, workshops > go online
Online and offline registration Just online registration, meetings for welcome kits
Block meetings Improve web site, Facebook page, citizen
Trainings, workshops platform
Events Involve administrators for offline
Social media Limited info kiosk activities

Figure50ver vi ew of the o0coronad effects

Corona effects

The COVID -19 pandemic caused numerous changes inthe strategies devised for
the Alba Iulia pilot, as most perso nnel entered in telework from home and
limitations were imposed on contacting and working with citizens and running
various activities face -to-face.

The initial implementation plan envisaged the Sociology Faculty of the local
university actively supportin g us with door -to-door activities, manual registration
of citizens, the info kiosk, surveys and events. COVID forced us to revise our plan
and think of other ways to contact citizens as meetings were banned and
universities were forced to shift activities online. Our updated approach
consisted of engagement and education activities conducted mainly online,
combined with offline information disseminated with the help of apartment
associations. Many planned e vents, training and workshops had to be cancelled
or adjusted, with focus shifting towards online meetings, presentations and QA
sessions, plus improved online interactions via the website, Facebook page and

citizensd platform.

We also encountered several technical challenges in adapting labelling systems
to our containers, testing sensors, finding locations for transceivers, establishing
transport routes, translating and customising the citizens and administrative
platform, adapting  surveys, activities and waste profiling procedures.

The effects of th e pandemic were also felt by the municipality and Polaris M
Holding our local operations partner. S pecial public health measures and
changes were introduced in the way the city hall operates to maintain the
quality of services provided to citizens . Polaris had to operate numerous other
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activities (like daily disinfections of container locations, blocks entry, new waste
transfer location, etc.)

We successfully navigated these challenges through the hard work and
dedication of our team and the full support of our project partners in all these
activities.

A summary of the high -level activities completed, including deviations from the
initial plan , is presented below:

I Technical activities:

Smart containers

Equipment installation activities scheduled for Feb ruary and March
tracked well against the initial plan. In the first instance, the filling sensor
had to be adapted using brackets to fit local waste patterns di.e., citizens
often leave the container lid open in Alba lulia, rendering measurements
ineffect ive. The communication of the information collected from the
sensor to the 10T cloud platform in Valencia was tested with good results,

but revealed the need for further adjustments 0 specifically, the sensor
reading frequency and platform had to be tailor ed (three -hour interval
instead of 8 hours) since the container was smaller and filling up much
faster than in Valencia. With on  -site support from ITENE and SAV, a I filling
sensors and labelling devices were successfully installed on 21 new plastic
contai ners located at Polaris HQ during the first week of Ma rch. The
coverage area was also tested with good results using 7 transceivers and
2 test labelling devices moved near existing container locations from the

pilot area . In response to the national state  of emergency and alert due

to COVID -19, the plastic containers remained at Polaris HQ until June, with
some requiring their battery to be recharged prior to dispatch to target

area starting July 1 st. In parallel, KPIs, activities and training materials wer e
adapted for containers maintenance procedure. Final tests for containers

and labelling systems were completed in June. From July through to
October, maintenance activities were performed & repositioning label rolls
within label dispensers, recharging bat teries, changing defective filling
sensors and label dispensers. The containers remained on location until
December 2020 to allow for the collection of additional route optimisation

data. The reclaiming of the equipment from containers and shipping back

to Valencia is planned to follow in January 2021 as part of project phase

out.

Transportation

It was agreed that a dedicated truck would be used to pick up the smart
containers from the pilot location. The initial plan envisaged the receipt
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and installatio n of a CAN -BUSinterface from Valencia at the start of July
2020 to provide information on dedicated truck location and
performance (consumption, distance covered, speed, etc.). While the
equipment was received  on time, a n additional 3 weeks were necessary
to adaptthe CAN -BUSinterfa ce to the Polaris truck (Iveco). A further delay
was incurred due to challenges in obtaining specialised support to install
the sensor onto the truck - several firms authorised to complete this
operation refused to help due to the risk of damaging the truck on  -board
computer; our partners were  also unable to provide on -site support due
to COVID -19 travel restrictions. The installation was ultimately performed

in-house with support from a specialist, SAV and the supplier, the
equ ipment becoming functional in August and starting to send data to
the platform from September onwards. In parallel, SAV also adapted the

mobile app based on the GPS info rmation provided and updated the
map for route 0 ptimisation with information from the f illing sensors, as well
as data regarding preventive and eco -driving parameters etc.  The drivers
of the dedicated truck received instructions prior to commencing

operations.
While some initial route optimisation data were collected, some additional
techni cal challenges were encountered 0 i.e. communication protocol

between the mobile app and CAN-BUS unsuccessful CAN -BUS reset
requiring a new CAN-BUSdevice. Final data regarding optimised routes

will be collected and analysed in D  ecember - January , with pha se out of
truck equipment lined up for ~ January 2021 .

Communication platform

The cloud platform for receiving and disp laying filling sensors and labelling
devices information was made available as planned in March. Working
with SAV, ITENE, Las Naves and th e Alba municipality, the project team
translate d and adapt ed the citizens 6registration, the participants dportal,
the management portal and the cloud platform . Further key
improvements were introduced in April and May to support the revised
engagement str ategy focused on online interaction: 1) automation of
citizens® registration process to display
participants based on GIS information 0 3 drop -down tables implemented
including street, number and apartment block; 2) ada ptation and upload

of surveys with SINTE-and ITENE onto the platform to streamline the data
collection from users and automatically compute results. Citizens also
received more online content and additional improvements were made

with regards to the disp lay of eco -points and prizes.

Final updates to the platform were made from May to June, including the
integration between PlastiCircle and the dedicated pilot website. A
dedicated training about a limited access to platform was performed in
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August, for pr omoters available at info kiosk, in order to ease participants
registration with their support.

I Characterization

First,KPls, step by step activities and training materials were adapted for
general characterisation, material sorting for Picvisa and indi vidual
characterisation (together with translated dedicated platform as for
registration of participant eco  -points) .

The initial planning factored in 3 general wast e characterisation activities
during March (pre -pilot) , May (during pilot) and June (post-pilot). The

timelines had to be adjusted due to COVID-19. The pre-pilot
characterisation took place on June 26 thand involved the
characterization of 2 fractions, dry and wet , using a process similar to that

of Valencia . The characterisation scheduled during the pilot took place
on September 3 ™ and covered 3 factions, dry, wet and PlastiCircle
containers. The post -pilot characterisation was rescheduled for October

but ultimately could not be completed due to increasing CoVvID-19
incidence making manual manipu lation of waste not recommended.

In terms of individual characterisation, activities took place from July
through to October. T he dedicated pilot truck was set up to pick up the
PlastiCircle materials and transport them diligently, protecting the
contents. Bags were manually sorted to check for the quality of the plastic

prepared f or recycling and data was entered in the platform either
directly or manually based on paper records . The personnel handling the
sorting received training on the characterisation protocol beforehand.

Initial planning also envisaged waste being transferred to partner Picvisa
Barcelona to test the sorting mechanism. This was scheduled to run in 2
tranches @ a) initial tranche of 1 tonne of pre -sorted dry waste collected
prior to the pilot and b) second tra nche of 1 tonne of pre -sorted waste
collected during the Pilot from the PlastiCircle containers. The sorting
mechanism was agreed with Picvisa - e.g., no metal waste, size
restrictions, no organic waste, bottles emptied and pressed etc. However,
transport to Picvisa was ultimately cancelled due to several factors
including: legal restrictions on transporting waste in excess of 50 k ilograms
across European national states (special permits required) ; and restrictions
to handling waste due to COVID-19, given the high contamination risk
difficult to avoid . As alternative, P icvisa is replicating the composition of
Alba lulia waste based on general charac terisation in order to test the
sorting mechanism.

 Communication and dissemination

The planning of communication took place as described in D6.1,
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however, with some adjustments due to unavoidable functional delays in
the context of COVID -19 related restrictions (including lockdown in March

0 May 2020 on the Romanian territory) . The engage ment and
communications strategy had to be adapted in response to social
distancing, face to face , meeting and events restrictions and in person

training were replaced by communication an d promotion using more
comprehensive online and printed materials.

Initially the planning envisaged the citizens being direct ly involved from
March through July. This had to be shifted later in the year, with the March
8 June period focusing on:

Decision on communication actions

Preparation of communication material s (online/offline)
Analysing possibilities for organizing public events

Staff training

O O O O

The campaign for attracting citizens to participate in the pilot was
rescheduled for June 15th , alongside other e ngagement activities

including: t he preparation and distribu t i on of owel withme kit
dedicated plastic bags and RFID cards ; the organisation of online
workshops and technical activities etc. The collection process officially

started on July 1st, together with plastic containers becoming available.

From July & October 2020 we entered the monitoring period, with some
online activities taking place 0 e.g., Zoom and Facebook activities
dissemination activities and just one offline activity (info kiosk)

From November -December 2020 we have entered the final phase
involving analysis, validation of results and closing activities.

1 Surveysto involved parties

Two sets of surveys were translated and adapted with SINTHE- to allow for
more consideration to citizens 0 e duc aand othe assessment of
improvements in their b ehaviour during the PlastiCircle pilot : a) an initial
survey, following registration meant to assess the initial level of education
and awareness and b) afinal survey towards the end of the pilot  to assess
improvements  in long -term behaviour and gather feedback and
suggestions .

The initial survey was delivered on June 15 ™ while the s econd was made
available in October.  The project team a Iso requ ested feedback from
block administrations , Polaris and municipality personnel for the social
assessment lifecy cle .
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2.4 Starting conditions / Pilot KPIs

For Alba lulia pilot objectives mirrored overall project objectives, but with
particular focus on:

A Informing and involving citizens in aspects regarding correct plastic
recycling and its importance for health, en vironment and economy

A Performing a first test of innovative solutions like smart containers, citizens
platform, route optimization in order to improve plastic collection
efficiency and recycling

A Receiving feedback from citizens together with data regarding guantities
and types of plastic (addressing first steps to a circular economy)

For the environmental evaluation of our project, the selected environmental key
point indicators (KPI) are described below:

I Ka1: Distance travelled : the existing distance from a  starting point (A) to a
point of arrival (B) of the planned route and the units will be kilometres
(km).

1 K2: Time travelled: it is the time since the vehicle leaves the waste
manager depot, until it returns to the facilities once the route is
completed. The units are minutes (min) or hours (h).

I K3: Collections performed: number of containers collected during the
route. The unit will be the total number of containers served.

1 K4: Relative CO 2e emission :

0 K4.1=CO2e/Tonne collected
0 K4.2 =COze/driven distan ce (km)

1 K5: Performance :

o K5.1 = energy cost/tonne collected
0 Kb5.2 = (personal & energy) cost/tonne collected
o0 Kb5.3 =% inappropriate materials RSU containers
1 K®6: Fuel consumption : amount of fuel consumed by the vehicle to carry
out the programmed route. The units are litres of diesel (I).

KPI s FOR CITI ZENSS® C AeR esUITSE Will A THagad : on
characterisation perform ed to the citizens dwaste bags, the main objective is to
improve the citizens characterisation taking place at home.
1 K7: % Not pa ckaging waste: Global percentage of unwanted material
found in the characterised bags, before and after the pilot.
0 K7.1: % in number
0 K7.2: % in weight
1 KB8: % No empty packaging:  Global percentage of number of packaging
that still contain product inside
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T K9:% stacked packaging:  Global percentage of heaped packaging (one
packaging inside of another)
1 K10: % compacted bottles: Percentage of the number of bottles
compacted.
1 K11: % selective collection rate: Fraction of plastic packaging waste
collected.
o0 PREpilot:
A wet fraction (WF) 200 kg
A dry fraction (DF) 200 kg
o MID/ FINAL -pilot:
A wet fraction 200 kg
A dry fraction 200 kg
A PlastiCircle fraction (PF) all the bags in the containers (110
kg)
I K12: Compaction level in container 06 kg/m3
1 K13: Filling level. % fill level when trucks unloads

Related to communication campaign:

T K214 Number of people registered and number participating in the project.

I K15 Number of visits in web supports

I K16 Number of followers and engagement in social media

I K17 Number of people attending mee tings organized such as events or
conferences.

2.5 Technical equipment and
requirements for the pilot

a) Filling level sensor

The filling sensor used in Alba lulia is similar to those used in Valencia pilot
(TSwasTe product). It has an ultrasonic sensor f or level, and supplementary
temperature and shock sensors, information being sent to the 10T platform from
Valencia via GSM -GPRS (module with Spanish SIM card for data transmission).
Mounting is simplified to a single screw.
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Figure 6 Filing sensor with L b racket for lateral mount and sensor mounted inside container

Relative to the Valencia pilot (where the sensor is mounted on the lid and big
capacity containers are emptied every 3-5 days), several particularities apply:

A The co ntainer lid is frequently left open

A Exposure to rain, humidity, shock is much higher

A Containers are small, fill fast and are emptied daily

A Existing procedure for washing containers is not recommendable
Several adjustments were made to accommodate these par ticularities:

A A lateral mount was installed using an adaptive L bracket

A A high -capacity battery was needed

A In order to ease communication, metal containers were abandoned

A

Existing containers in locations made installation difficult; we opted for
installati on in Polaris courtyard on new, plastic containers

A test sensor was mounted in order to che  ck if the measurements we re correct
for the lateral mount and data available in project platform.

b) RFID card/ keychain

Participants Ointeraction with smart containe  rs was based on the usage of a RFID
card or keychain, easy to use, prepared and delivered by ITENE and registered
in the project platform for each participant.

Figure 7 Usage of a RFID keychain on identity module
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c) ldentity module (label dispenser)

This module is a complex prototype, able to read theuser ds card, gener at
code label, read it with laser and combine data in order to send to local
transceivers via LoRA. Initial concerns were related to:

A Mounting on smaller cont ainers, in a place where truck can still operate
them

A Neces sity for high-capacity batteries
A Resistance to shocks and humidity

A Steering away from the  washing containers procedure

Figure 8 Identity module: a) appearance; b) indoo r dlabel roll and reader; c) batteries and electronics

d) Local Transceivers

Based on the experience with the Valencia pilot, ITENE prepared the prototype

of a transceiver able to receive data over LORA and send them to the project
platform in Valencia via G~ SM-GPRS, usinga Spanish SIM data card. As the pilot
neighbourhood in Alba lulia is characterized by narrow streets and a multitude

of blocks, coverage was the main concern, followed by finding proper locations

in order to ensure a good coverage for all co ntainers, together with data
transmission to platform.

Figure 9 Local transceivers prepared for Alba lulia, included high gain antennas in order to improve
coverage; a) outside; b) inside electronics
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A communication dia gram (presented below) includes level sensors, identity
modules, LORA/ GSM transceivers and platform server, together with GPRS/
internet connections.

Level

Level

sensor 2
Platform
server
(Valencia)

GSM- GPRS
GSM- GPRS

Identity module 3

Figure 10 Communication schematic diagram and main components

Cont ainers in Alba lulia are completely different from those in Valencia;
therefore, the mounting of filling sensors and identification module had just a
basic installation CAD design. Instead, tests were conducted for best options to
ensure correct functionin  g. After measurements, first installation was tested on
truck for real operation and was replicated for all containers.

Figure 11 Containers with installed modules in Polaris courtyard (left: i nitial design)

Alba lulia used the platform developed and installed in Valencia; consequently,
special drawings for installing telecom/ network equipment or computers were
not needed.

Also, the local network configuration was similar to that tested in Vale ncia,
including:
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A Filling level sensors data (including temperature, shock) are transmitted by
GSM - GPRS to the cloud server;

A Identification modules (labelling smart devices) send information (RFID
card, label number) by LoRA to the receiver nodes in range of the Goldis
d Arnsberg pilot area;

A Receiver nodes send data to the clod server via GSM 0 GPRS;

A Data received in the cloud server is stored in a PostgreSQL database to
be visualized in the loT platform installed in Valencia and accessible
online.

Points of interest (like truck starting point, containers location and allocated
smart device and filling sensor, finish truck point at transfer ramp) are already
integrated in pilot maps. Sorting and processing of waste is not available locally,
but will become available in a location placed at 15 km from Alba lulia.

e) CAN-BUS

Controller Area Network (CAN bus) is defined as a robust vehicle bus standard
designed specially to allow  microcontrollers and devices to communicate with
each other's applications without a host computer . As a message 0 based
protocol, CAN-BUScan be used in multiple applications, including those for
reading all sensors available on a vehicle for its computer.

Gun!eugpugqu,—}

(I aaorroice o van

CU:23/2017

Figure 12 CANBUSKit prepared for installation on dedicated truck in ~ Alba lulia

Main concerns regarding usage of a CAN -BUSdevice in Alba lulia were related
to the adapting to a specific truck (Iveco), availability/ functionality of sensors

and signals on a 7 -year-old truck and installing/ trouble shooting device, as
inter national help on local site was not possible.
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2.6 Planning of c ommunication to citizens

As explained in D6.1, the involvement of citizens in the Alba lulia pilot followed a
similar workflow as in the Valencia pilot (see figure below) and consisted of:

0 receiving info about pilot and activities at  registration and receiving an
NFC card,

0 correctly sort and prepare waste for recycling

0 using the NFC card at the label dispenser,

0 attaching the label to the bag,

0 its content being characterized and,

0 the compens ation according to the results of the characterization.

Smart container Identification Registration

p | NFO) =
— aa =/
Characterisation Protocol Compensation

\>“‘ '  >
OO

X O 0O

Figure 13 Citizen involvement in PlastiCircle is similar to Valencia pilot

Reqistration Process

The pilot area chosen in Alba lulia was one of the most densely populated
neighbourhoods in the city, therefore the socio -demographic profile is a mixt
one, in terms of age or digital skills. While the registration process was designed
for online interaction only in the context of C ovid19 -related restrictions, an offline
componen twas eventually added in the second half of the pilot in order to help
citizens with an expected digital gap register.

Therefore, two registration modalities were used during the pilot:
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0 Online Registration: participants register through the dedicate d website
and come to the headquarters of the Municipality to pick up their
welcome kit and the smart device card. This modality was used since the

start of the pilot in June and July 2020.

Figure 14 Online registration and short m eeting for welcome kits
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