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.l ntroduction and objectives

The main objectives of Action B5 ate collect data in ante and post operam scenarios and to perform the
impact assessmeat the Noise Low Emission Zone introduced in thgertadistrict of Monza.

Monitoring activities were performed referring to environmental parameters andraffacd Noise data

have been carried out through a smart {gction B.5.1) and a traditional monitoring system {aation
B.5.2). The smart noise monitoring system is a prototype based on a network composed by 10 low cc
microphonesdesigned and delaped in the actioB3. This system was used continuously, during one year
period in the ante, one in the post operam scenarieastidn B.5.1) and it will be maintained also after

the project end, at least for 3 years. By means of the traditional moisgoring system, long/short term
measurements have been performed-giton B.5.2). Long term noise measurements consisted of one
week campaign carried out in two seasons on two key positions receiver oriented. Short term measureme
(1 hour durationyvere carried out in 10 positios®se to road infrastructuré few positions were selected
near toow-cost sensorsn order to check data collected. The other positions have been chosen to calibrat
the noise emission mod@n automatic and/or manuadad traffic counting system has been usgzhrallel

to long and shotterm noisemeasurement§Vithin sulbAction B5.2, an acoustic model of the area has been
developed, properly calibrated and validated with reference to the phonometric data andldvedfi
collected in the weekly monitoring campaighike acoustic model was then used to produce acoustic maps
of the pre and postoperam scenarios through which, also considering the data of population living in the
area, it was possible to evaluate plopulation exposed to noise in the two scenarios.

Air quality monitoring within the pilot area was carried out in-sakion B5.3 in order to assess the effects

of policy measures. Pollutant monitoring was performed with a mobile station located Stesiteg from

data collected in the swdztion B5.3, in the sulaction B5.6 the role of the main sources and the
effectiveness of the policy measures foreseen in the traffic restricted zone, was identified through hig
spatial resolution model and stétial analyses of high temporal concentrations data. The analysis of
temporal pattern of PM concentrations and PNC data, and their correlation with meteorological paramete
as well as traffic flows, were carried out to identify relationships thighmainsources of pollution present

in the area of interest

Regarding the monitoring of the quality of life (sattion B5.4), a twestep survey was performed: before
and after the institution of the noise LEZ zone. The monitoring was made by means of postal delivery ¢
the questionnaires.

Finally, subaction B55 concerned the assessment of the impacts generated by the introduction of bottorr
up policies, which included the involvement of the population.

Finally, in subaction B5.7 a preliminary analysis and systematisation of all the data collected has beel
cariied out in order to facilitate the analysis and construction of the global and synthetic monitoring indice:
foreseen in action C1.

The action is divided in 7 stdictions:

B5.1 Smart continuous monitoring by prototype system on noise and system's check (UNIFI)
B5.2Noise and Traffic ex ante /ex post monitoring (VIENROSE)

B5.3Air quality ex ante /ex post monitoring (ISPRA)

B5.4 Health ex ante/ex post monitoring (UNIFI)

B5.5Bottom up actions: ex ante/ex post people participation (MONZA)

B5.6 Air quality modelling (ISPRA)

B5.7 Intermediate assessment and Top down /bottom up overall data collection and systematization
(VIENROSE)



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action B5



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action B5

EX-ANTE MONITORING ACTIONS

ACTION B5

Methodologies fOr Noise Low
ewission Zones bntroduction
And management



LIFE15ENV/IT/000586LIFE MONZA Deliverable Action B5



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.1

Smart continuous monitoring by
prototype system on noise and system
checki UNIFI

Methodologies fOr Noise Low
enission Zones introduction
And management



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.1

* X 5
* .,/ %
* /f *
* *

% 4 ok

LIFE15 ENV/IT/000586

LIFE MONZA
Methodologies fOr Noise low emission Zones introduction
And management

Technical Report

Deliverable Report on Ante and Post Operam data collection

Action/Sub-action B5.17 AiSmart continuous monitoring by prototype system on noise
and system's chegk

Authors Monica Carfagni, Chiara Bartalucci, Francesco Borchi, Rocco Furfe
Lapo Governi, Yary Volpe

Status- date Finaleversion 31-03-2020

Beneficiary: UNIFI i University of Florence Department of Industrial Engineerir
of Florence

Contact person: Monica Carfagni

E-mail: monica.carfagr@unifi.it

Website: www.lifemonza.eu

10



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.1

Table of content

1. Introduction and ODJECHIVES...........ccooiiiiiiiic e 12
2. Description of the noiselow o st s ens.a.r.s.0...ne.t.wo.r.l3
3. Data download and peprocessing proCedures..........ccceevveeevvevieemeeeeennnnnnnnns 16
4. Procedures applied to check the calibration procedures and tftedowt s ens o
TS L1170 ] 1 RSO 17
D, RESUIS. .. et —————— 18
5.1 Current results of 1 kHz calibration check.............oovvviiiiiccciiiiii s 18
5.2 Current results of broad band checkK.............coooiiiiiieee e 20
5.3 Results about measurements to determine free field correction............ 22
5.4 HARMONICA index calculation..............ccouuiiiiiiiimmceeiie e eeeee 23
6. Final CONSIAEratioNnS..........coooiiiiiii e eeaaaaas 23
A 101 24

11



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.1

1.

|l ntroduction and objectives
Action B5 of the LI FE MONZA project, titl e
assessment o, ai ms at c o lopemm scenargps adatd perforrmthet h e

impact assessment referring to environmental parameters and road traffic.

In particular subaction B51 regards the collection of noise data to be carried out through a smart
noise monitoring system to be used continuous$lye smart noise monitoring system is a
prototype based on a network of 10 low cost microphones, desagniedefined in detail in
Action B3. At the end of the project, the prototype will be given free of charge to the city of
Monza which will use it for monitoring activities in the three years following the LIFE period.

The present report is structured alofes: in Paragraph 2 the noiselavo st sensor so6
described, in Paragraph 3 the data download andpposgéssing procedures are presented, in
Paragraph 4 the procedures applied to check thecloas t sensorso6 network
Paragraptb main obtained results from the carried out analysis are reported, in Paragraph 6 the
list of Annexes is reported.

12
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2.Description ©«bobstheemcsiosse ol awt wor k

The pilot area selected by the project and to be monitaesists of a district of the city of Monza
(Figure 1).

. - AR |
" ? 7 itan r. e H B

Figure 1. Perimeter of the pilot area ("Liberta" distristonza).

A main road (Liberta street) and roads characterized by medwntraffic are present in the
selected pilot area. Significant average levels of noise pollution affect a large number of citizens so
that Liberta district is identified as a hotspot in theidw Plan of the city of Monza. The noise
strategic map of the city of Monza, dated 2012, highlights that in a range of 30 m from the Viale
Liberta almost the 100% of the receivers are exposed to levels higher than 65 dB(A) during the day
and 55 dB(A) dung the night.

The Smart Noise Monitoring System (SNMS) network is meant to adequately cover the pilot area
and the different types of roads. Secondarily, the possibility to have a connection to the electric
energy network (avoiding the use a solar paisetpnsidered as an added value for the selection of
measuring positions.

From a practical point of view, 10 monitoring stations have been installed in the pilot area of the
Liberta district, as illustrated in Figure 2. In particular, 2 microphones harefaced along the

Viale Liberta, the main street where the traffic flow mix is expected to mainly change from ante to
post operam scenario. The other microphones have been uniformly distributed along other streets
belonging to the pilot area.

13
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The 10 conpl units were then installed on -P® June 2017 and from the 20th of June 2017 are
continuously monitoring noise levels. It should be noted that the systems with the name "hc" have
been installed on the facade of public buildings such as schools andi¢cheentre (an example is
shown in Figure 3) while those whose name starts with the letter "T" have been installed on light

poles (an example is shown in Figure 4).
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Figure 2. Site plan with the identification of noise monitoring stations.

Figure 3. Example adensolinstalled on the fagcade of a public building.
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Figure 4. Example afensoiinstalled on a light pole.

The SNMS technical specifications were defined keeping in mind the aim of-telongonitoring

of acoustic parameters. These are expected to be useful to understand the variability of acoustic
climate in the pilot area with mainly reference to the overalteédghted continuous equivalent
sound pressure level.

According to the previous geral requirements and to the outcome of the sththe-art analysis,

the following main specifications of monitoring units have been defined:

- acoustic parameters: overalvhe i ght ed conti nuous equivalent
continuouseqwial ent sound pressure |l evel, ALegoO, as
- timing for data recording: data will be acquired with a time basis of 1 second in order to permit the
recognition of unusual events in the eventual analysis phase;

- timing for datatransmission: data will be sent to the remote server every hour;

- data transmission network: the data will be transmitted through the 3G cellular telephonic network;

- power supply: small solar panel (30cm x 20cm) and battery for energy storage arafirestion

to electricity network;

- sensors location: on streetlight or on facade, height 4 m above the ground level;

- sensor type: ¥4 or %2 inch leeost microphone with removable rain protection;

- floor noise < 35 dB(A);

- frequency response at nomifi@quencies of 1/3 octave within the class | specs + 1dB.

Starting from the specs listed above, the monitoring system architecture has been mainly based or
monitoring units designed in the Life DYNAMARP project (these units comply with all the specs),
tailoring the data transmission, storage and-postlysis to the needs of the LIFE MONZA project.
Referring to the hardware components, each monitoring unit is designed to achieve a high energy
efficiency and low computational burden. In particular, it hasvamage variable electric absorption
among 200 mW and 400 mW, depending on uplink transmitting power in function of the distance
to the nearest radio base station of cellular network and the kind of used transmission protocol (2G,

15
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3G). They thus can be pewned through solar panels (size 30cm x 35cm) and an integrated power

battery with the possibility of being directly connected to the electricity network.

Two types of microphones have been used:

- For sensors placed on poles that use solar panel energydén t obtain these high
performances of energy efficiency, digital MEMS microphones were used that do not require
the use of an external ADC. The MEMS microphones have been adapted onto a %: inch
cylindrical plastic support to allow the insertion of anskard acoustic calibrator.

- For sensors placed on facades that use power supply connection, electret microphones have bee
used. For reasons related to shielding for electromagnetic compatibility they have been adapted
onto a ¥4 inch cylindrical plastic supp to allow the insertion of a standard acoustic calibrator.

These units are also equipped with a-jeswer microcontroller able to perform, by mean of IIR

digital filtering, the calculation of the -veighted continuous equivalent sound pressure level,

nAeqo, and, by mean of FFT, of the 1/ 3 octayv

ALeqgo.

In the usage scenario foreseen for the pilot area, the units will periodically (every hour) connect to

the internet and transfer the gathered acoustic tiagather with statistics on battery level and

quality of the transmission signal. The data will populate a dedicated database, optimized for
handling large amounts of data. It has been also planned to build up a web application that allows
visualizationof the location of the control units on a navigable map, data representation and
download.

3.Data downl omrdo aends iproggtprocedur es

Starting in March 2017, data transfer technologies from the network to the server were evaluated
and a temporary web platform for the collection of data acquired by the control units was defined.

The address of the web platformligtp://influxserver.noisemote.com/grafana/?orgld=8
Credentials to access the server have been m
From the platform the user can download data collected by ssaxdor according to the LAeq,
parameter also in terms of frequency bands in 1/3 octave, and in a selectable time span.

Recently, due to the need to migrate sensor data to a final server, at the beginning of 2019 the
municipality of Monza confirmed the rexitagreement, which will be finalized soon, of an Amazon
server compatible with the one currently used provisionally. This being the case, it will be possible
to migrate the database, presumably within one month from the availability of the new server.

88 Monza -

TOD1T =
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Figure 5. Web interface with possibility of selecting the time period to view and/or download.

Once the data for the ten sensors had been downloaded, they have beencessed by using the
Matlab software.

First of all, LAeq,1s values which wel@ver than 35 dB and higher than 80 dB were automatically
excluded as they were associated with exceptional events. It is not possible to recognize in real time
exceptional events, especially due to rainy periods, but it is only possible to make- a post
identification by analysing data provided by a weather station located in the proximity of the Liberta
district.

4.Procedures applied t check the <c
r

o)
cost sensor sbo net wo k
Concerning the verification procedures, the Joest sasors challenge consists in maintaining
network performance during long term periods of outdoor operation.

The periodic check of the system is designed and performed to understand if the measurement
accuracy is maintained in time or if sensors need tcepained or replaced. Two system check
procedures have been proposed to verify the noise monitoring system performances:

- a preliminary check procedure;
- an onsite, longterm site verification procedure.

The preliminary check has been performed for aced time period (two months) before the official
monitoring period started in the pilot area started, by installing the system on a public building
located in the city of Sesto Fiorentino (Florence). As preliminary check activities, the following
time-stability verifications, tweweeks based, have been performed:

17 acalibration check at the frequency 1 kHz(by using a sound pressure class | calibrator),
assuming as requirements for preliminary check that the sound pressure level does not deviate mor
than 0.5 dB from the calibration one;

17
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2 1 a comparison between the LAeq,60s obtained from the lowost sensors and a class |
equipmentreferring to an environmental noise recorded in the range 45/105 dBA by, assuming as
requirements for preliminary check difdrence between the two systems within 1.5 dB(A).

The longterm, onsite verifications are planned to be performed every four months at least for two
years during the noise monitoring period in the pilot area (1 year in thepet@m scenario and 1
yea in the postoperam scenario). As esite check activities, the following tirrstability
verifications, fourmonths based, have been performed:

17 1 kHz calibration check a calibration check at the frequency 1 kHz (by using a sound pressure
class Icalibrator), assuming as requirements for long term check that the sound pressure level does
not deviate more than 1.0 dB from the calibration one. Calibration is performed by the operator by
inserting the microphone into the calibrator. Given the posifoine sensors at a height of 4 m

from the ground, the activity requires an elevated platform or a ladder.

21 Broad band check a comparison between the LAeq,30s* obtained from theclust sensors

and a class | equipment both subjected to the same baoddchoise signal (e.g. pink noise produced

by an electroacoustic equipment **) in the range 45/105 dBA by, assuming as requirements for long
term check a difference between the two systems within 2.0 dB(A).

* This analysis also permits a check of loast equipment in different ordird octave band.

** For this analysis also road traffic noise is usable. In this case measurement time period should be
extended up to-30 minutes to be significant.

In the configuration witlelectroacoustic source, the control is carried out from the ground. Various
configurations have been studied that work for the positioning of the electroacoustic speaker on the
ground but presenting a problem of interference with the noise produced hyaftiadespecially

along high traffic roads). An adoc system has been designed to raise the speaker together with the
class | microphone to the height of the fowst microphone. This setup has envisaged the study of

a special support on which are mdcboth the playback electroacoustic system and the class |
microphone.

31 Measurements to determine free field correctioin order to evaluate the correction necessary

to move from the sensor position to a similar free field position, in the initiaé@idse monitoring,
matched ondnour measurements were carried out in which thedost sensor measurement was
matched to the one with class | instrumentation by placing the microphone near the sensor but in
free field conditions, i.e. at least 1m frohretpole for pole installations and 1m from the facade
surface for facade installations.

At the current time, six on site verifications were performed: in July and November 2017, in March
and July 2018 and in January 2019.

5Resul t s

In the current Paragrhpesults obtained according to the application of the procedures described in
Paragraph 4 are reported.

5.1 Current results of 1 kHz calibration check

18
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For each SNMS a check procedure by using a class I,4fnequency (1000 Hz) calibrator has been
carried out during the osite verifications, also in order to understand if some variations in time
could be highlighted.

Regarding the sensors placed on poles it could be noted a reduction up to 3 dB of the calibration
noise levels from the first to the second survey and, subsequently, a stabilization of the calibration
values (Figure 6).
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Figure 6: 1 kHz calibration che¢kMEMs sensors placed on poles.

Regarding the sensors placed on buildingbds f
levels turn out to be more constant and generally between 93 dB and 94 dB.

It should be noted that the microphone of timag sensor TO011 has been replaced in January 2019
before the calibration check and this could have led to an increase in the calibration noise level.
Similarly, a microphone substitution has taken place in July 2018 for the smart sensor TO015.

Overall dda are reported in Annex 5.
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Figure 7: 1 kHz calibrationche¢tkE | ect r et sensors placed on b

5.2 Current results of broad band check

Concerning noise measurements carried out by using road traffic noise as noise source and ¢
measurement time period extended up-®5ninutes, a difference of 1.5 dB(A) between the class

I noise level meter and the smart system in terms of average LAeq has been found by considering
all the checked sensors. Higher differences, of abé&ub2IBhave been encountered with smart
sensors placed on poles, while smaller differences, of abodt dBhave been encountered with
smart sensors placed on the fagcade.

An example is shown in Figure 8 the broad band calibration check.

Comparison Leq - hb101 - 20170718

== (lass | noise level meter e Smart sensor

Figure 8: Broadhand check (by using road traffic noise), considering 7 minutes as measurement time
periodi Time history of sound pressure levels, in terms of LAeq,1s [dB(A)].

20
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Also a comparison in terms of sound spectrum has been made for all sensors, an exampkedis repo
in Figure 9.

Comparison Leq - hb101 - 20170718
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Figure 9: Broad band check (by using road traffic noise), considering 7 minutes as measurement time
periodi One third octave band sound pressure | €

Concerning noise measurements carried out with thereéeoustic speaker by using pink noise
signal and a measurement time period extended up to 30 seconds, in general a differente of 0.5
dB(A) between the class | noise level meter and the smart system in terms of average LAeq,30s ha:
been found by consailing all the checked sensors. No significant differences have been encountered
between sensors placed on poles and on the fagades.

An example is shown in Figure 10.

Comparison Leq - T0011 - 20180328

100
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e (355 | NOISE level meter = Smart sensor

Figure 10: Broad band check (by using an electroacoustic source and a pink noi¥ecsigsialering 30
seconds as measurement time peridime history of sound pressure levels, in terms of LAeq,1s [dB(A)].
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Also a comparison in terms of sound spectrum has been made for all sensors, an example is reporte
in Figure 11.

Comparison LegT0011- 20180328
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Figure 11:Broad band check (by using an electroacoustic source and a pink noise signal), considering 30
seconds as measurement time peri@he third octave band sound pressure levels, in terms of Leq,30s
[dB].

Full results are shown in Annex 6.

As a general reark, broad band results allow to carry out a good analysis and verification on all
frequency spectrum with respect to mono frequency calibrator, with similar differences obtained at
the 1 kHz frequency.

Moreover, an advantage of the broad band checktgttten be performed from the ground.

Comparing the different type of broad band checks, the technique based on electroacoustic systen
placed close to the sensor provides the best performance in terms of alignment with class |
equipment.

5.3Results about measurements to determine free field correction

Concerning noise measurements to determine free field correction, they have been carried out by
using road traffic noise as noise source and a measurement time period extended up to 1 hour. I
Table 1 results obtained in terms of average LAeq,1h to determine the free field correction are
shown.

22
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Table 1: Free field correction obtained in terms of average LAeq,1h

LAeq,1h LAeq,1h Free-field correction
Class | equipment| Smart sensor
Position dB(A) dB(A) dB(A)
T0013 63,9 64,2 -0,3
T0014 70,3 69,2 1,1
hb101 63,5 64,4 -0,9
hb107 56,7 57,3 -0,6
hb152 58,7 58,3 0,4
hb160 61,5 62,0 -0,5

Differences between 0.4 and 1.1 dB have been encountered. Full results are shiomexii.

At the moment measurements to determine free field corrections have been made for 6 sensors. Ir
the next monitoring period, the free field correction will be evaluated for all sensors.

5.4 HARMONICA index calculation

The HARMONICA index,developed in the frame of the Harmonica Project, has been evaluated on the
anteoperam period (since the"19une 2017 to the $March 2018) according to the procedure made
available atwww.noiseineu.euln Table 2 is possible to read the average hourly value of the
HARMONICA index obtained for each sensor in the ante operam period.

Table 2: Average hourly value of the HARMONICA index for each sensmte operam period.

Day hour | TOO011 | TOO12 | TOO013 | T0014 | TOO015 | hbl101 | hb1l07 | hb132 | hbl52 | hb160
1 3,0 6,1 6,4 7,7 7,6 7,0 5,3 50 59 6,0
2 29 55 6,3 7,7 7,7 7,0 55 4,8 59 59
3 29 51 6,3 7,7 7,7 7,0 55 5,0 6,0 59
4 3,2 4,8 6,5 7,6 7,8 7,2 5,6 5,0 6,1 5,8
5 3,4 4,5 6,5 7,4 7,8 7,3 5,7 4,9 6,1 55
6 3,3 4,0 6,5 7,1 7,7 7,3 5,7 4,9 6,0 51
7 29 3,4 6,4 6,5 7,4 7,2 5,6 4,7 59 4,9
8 2,7 2,9 6,1 5,8 7,1 7,1 55 4,6 5,7 4,5
9 2,7 3,0 5,6 55 6,9 6,8 5,4 4,3 55 4,2
10 3,0 3,4 5,2 5,8 6,7 6,2 5,3 3,9 51 3,6
11 3,0 4,0 4,9 6,7 6,2 5,7 51 3,5 4,8 3,3
12 3,3 50 4,4 7,4 5,3 55 4,9 3,2 4,6 3,4
13 3,6 59 3,8 7,7 4,5 5,7 4,6 3,0 4,8 3,6
14 3,7 6,3 3,1 7,7 4,1 6,3 4,5 3,1 52 4,1
15 3,9 6,2 2,7 7,8 50 6,9 4,3 3,2 5,8 4,9
16 4,1 6,2 2,9 7,8 6,4 7,1 4,5 3,6 6,1 5,7
17 4,1 6,2 3,6 7,8 7,3 7,2 4,7 4,1 6,2 6,1
18 3,9 6,1 4.8 7,7 7,8 7,3 4,8 4,2 6,2 6,2
19 3,8 6,0 6,0 7,7 79 7,3 4,6 4,4 6,2 6,1
20 3,7 6,0 6,7 7,7 7,9 7,3 4,5 4,9 6,1 6,1
21 3,7 6,1 6,7 7,7 7,8 7,3 4,4 51 6,0 6,0
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22 3,5 6,3 6,6 7,7 7,8 7,3 4,5 5,3 6,0 59
23 3,2 6,4 6,6 7,7 7,7 7,3 4,9 51 6,0 59
24 3,1 6,4 6,5 7,6 7,6 7,2 52 51 59 5,8

Overall results are reported in Annex 4.

6,Annexes

Annex 17 Hourly data
Referring to the anteperam period, for each smart sensor the LAeq, LA10 and LA90 parameters are
hourly reported

Annex 21 Daily data

Referring to the anteperam period, for each smart sensor the LAeq_day-@@b), LAeq_evening
(20:0022:00), LAeqgdiurno (6:0022:00), LAeq_notturno (22:06:00) parameters are weekly
reported, starting from hourly data.

Annex 317 Weekly data

Referring to the anteperam period, for each smart sensor the LAeq_day-@@aD), LAeq_evening
(20:0022:00), LAeqg_diurnd6:00-22:00), LAeq_notturno (22:06:00) parameters are weekly
reported, starting from daily data.

Annex 41 Harmonica Index
Referring to the anteperam period, for each smart sensor, values assumed by the Harmonica Index
are hourly reported.

Annex 51 Calibration values
Calibration values (1 KHz) measured in different monitoring campaigns for each smart sensor are
reported.

Annex 61 Broad band check

In Annex 6a the time history in terms of LAeq,1s of sound pressure levels measured in timeame
periods by the smart sensors and the class | system is reported. In Annex 6b the one third octave banc
sound pressure levels measured in the same time periods by the smart sensors and the class | system
are reported.

Allegato 71 Position correction

Measurements to determine free field correction in order to evaluate the correction necessary to move
from the sensor position to a similar free field position are reported.
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Noise monitoring with traditional systenmrsclass 1 was carried out in tegantephase through two
monitoringcampaigns: the first in May and the second in September 2017.

2.2.1 First monitoring campaign i May 2017

In this chapter is presented the analysithefanteoperam sound level monitoring campaign that had
held inMay 2017 (exactly from Mondayl5thto Tuesday 2rd May).

In particular, this note reports the results of the phonometric monitoring campaign and the traffic flows
collected in some road axis fallimgthin the pilot area.

Have been taking into consideration:

- the data collected withlang-term monitoring campaigand, specifically, by counting weekly traffic
flows in 2 positions with control unit with automatic radar traffic counting system slyawe division
into light and heavy vehicles;

- the data collected with shortterm SPOT monitoring campaigand specifically, by timebased
counting of shorterm traffic flows (1 hours) in 10 positions.

Monitoring has carried out in correspondemadth the receivers defined in the table 1.

Tableli Monitoring scenarios May 2017

ID position Type of monitori ng Toponym
PO1 Long-term (weekly) Viale Libertai Centro Civico
P02 Long-term (weekly) Via A. Modigliani - Scuola
S01 Shortterm Spo) Viale Libertai Centro Civico
S02 Shortterm (Spot) Viale Liberta n. 93
S03 Shortterm (Spot) Via dellaGallarana
S04 Shortterm (Spot) Via della Guerrina n. 31
S05 Shortterm (Spot) Via A. Modigliani - Scuola
S06 Shortterm (Spot) Via Parmenidé Asilo nido
S07 Shortterm (Spot) Via Giuseppe Impastato
S08 Shortterm (Spot) Via della Guerrind Liceo Porta
S09 Shortterm (Spot) Viale Libertai Istituto Mapelli
S10 Shortterm (Spot) Via Correggio Allegri

The next figure shows the planimetric location of the phonometric monitoring stations, traffic flows
(contextual to the phonometric ones), of the traffic counter radar units for the monitoring of noise
pollution in the pilot area.
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Figure 11 Monitoring positions

U Measurement systems
For the measurements the following measurement systems were used:

SYSTEM NO.1
1 PRECISION INTEGRATOR PHONOMETER 01dB type FUSION S1M215complying
with the regulations IEC 651EN 60651 class 1 and IEC 8G4EN 60804,
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER G.R.A.S. model 40
C.E. S.N. 233338omplying with the regulationrEN610941/94 EN610942/93 EN61094
3/93 EN610944/95

SYSTEM NO.2
1 PRECISION INTEGRATORPHONOMETER 01dB type BLUE SOLO S.N. 60982,
complying with the regulations IEC 65%1EN 60651 class 1 and IEC 804£&N 60804;
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER 01dB type PRE21
S.N. 13936, complying with the regulations EN61{19944 EN610942/93 EN610943/93
EN610944/95 IEC 651 class 1 (imp.) e IEC 804.

SYSTEM NO.3
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1 PRECISION INTEGRATORPHONOMETERBRUEL & KJZR t/pe 2250S.N. 3004064,
complying with the regulations IEC 6%1EN 60651 class 1 and IEC 8D4&EN 60804,

1 PRECISION MICROPHONE WITH PREOLARIZED CONDENSER BRUEL & KJAR
type 4189 S.N. 2877086, complying with the regulations EN61094 EN610942/93
EN610943/93 EN610944/95 IEC 651 class 1 (imp.) and IEC 804.

ACOUSTICCALIBRATOR

1 BRUEL & KJAR ype 4231 S.N. 2713443, classatcording tolie standar¢tEC 942:1988,
sound power level produce@4 dB a 1000Hz.

For the memorization arttie processing of the data was made use of the dedicated Software
1 Basic sound analysis software BRUEL & KJAR BZ 5503;
1 Noise Evaluator BRUEL & KJZAR 7820 4.16.3

1 dB Trait5.5
The technical data of automatic traffic flow detection systems (radar systesmeported below
1 Traffic monitoing device VIACOUNT Il i VIA Traffic Controling GmbH s.n.
13VvZZ0257.
1 Traffic monitoing device VIACOUNT 1l i VIA Traffic Controlling GmbH s.n.
11vZZ0018.

For the memorization anthe processing of the data was made use of the dedicated Software
ViaGraph vers. 4.00.09.
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U Measurement positions (phonometric monitoring)
The main information and the photograpbantributes of the measurement positions used for the
phonometric monitoring are shown below.

Table21 Positions of phonometric monitoring

Measurement
station

Description

Photo

PO1

Address: Civic center inViale Liberta
Height from the ground levet 6.00 m
Distance from the road axis 38 m
Measurement system usedo. 1
Acoustic classiIV

Limit values 65-55 dB(A)

P02

Address:Nur sery School i A
Height from the ground levet 6.00 m

Distance from theroad axis. 15 m
Measurement system usedno. 2

Acoustic class:School building in class I. Extern
relevance area in class Il.

Limit values: 50 dB(A) class Ifor schools only

daytime TR is valijl

SO0

Address: Civic center inViale Liberta
Height from the ground levet 4.00 m
Distance from the road axis 8 m
Measurement system usedo. 3
Acoustic class:IV

Limit values 65- 55 dB(A)
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Measurement
station

Description

Photo

S

Address: Viale Liberta no. 93

Height from the ground levet 4.00 m
Distance from the road axis 6 m
Measurement system usedo. 3
Acoustic classiV

Limit values 65- 55 dB(A)

S03

Address: Via Gallarana

Height from the ground levet 4.00 m
Distance from the road axis5 m
Measurement system usedno. 3
Acoustic class!l

Limit values 55-45dB(A)

S04

Address Via della Guerrinao. 31
Height from the ground levet 4.00 m
Distance from the road axis 7.50 m
Measurement system usedno. 3
Acoustic classil

Limit values 55- 45 dB(A)
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Measurement
station

Description

05

Address: Nursery School Modigliarentryway
Height from the ground levet 4.00 m

Distance from the road axis 6.50 m
Measurement system usedo. 3

Acoustic class:School building in class I. Area o
external relevance in class Il.

Limit values: 50 dB(A) class | (for schools only
daytime TR is valid).

S06

Address Via Parmenideat Private Nursery
iCuore | mmacol ato di
Height from the ground levet 4.00 m

Distance from the road axis 6.50m
Measurement system usedno. 3

Acoustic class:School building in class I. Extern
relevance area in class II.

Limit values: 50 dB(A) class | (for schools only
daytime TR is valid).

07

Address: Via Giuseppe Impastato
Height from the ground levet 4.00 m
Distance from the road axis4 m
Measurement system usedo. 3
Acoustic classlI

Limit values: 55- 45 dB(A)

S08

Address Via della Guerrina, nextthic e 0o
Height from the ground levet 4.00 m

Distance from the road axis 6 m
Measurement system usedo. 3

Acoustic class!l

Limit values 55- 45 dB(A)

na

S09

Address: Viale Liberta, nextto ITGG Ma p e |
Height from the ground levet 4.00 m

Distance from the road axis 12 m
Measurement system usedo.3

Acoustic class:School building in class External
relevance arem class Il.

na
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Measurement

station Description Photo

Limit values: 50 dB(A) class | (for schools only
daytime TR is valid).

Address: Via Correggio Allegri
Height from the ground levet 4.00 m
Distance from the roadaxis: 12 m
Measurement system usedo. 3
Acoustic class:lll.

Limit values: 60-50 dB(A)

S10

U Measurement positions (detection of traffic flows)
The main information and photo contributions of the measurement stations used to detect traffic
flows automatically using a traffic device with radar system are shown below.

Table31 Traffic flows detection stations

Measurement

station Description

Monitoring date: 15-23/05/2017
cTOo1 Reference road:Viale Liberta
Measurement system usedo. 1

Monitoring date: 15-23/05/2017
CT02 Reference road:Via A. Modigliani
Measurement system usedno. 2

U Monitoring results
The monitoring results are fully showmspecific summary sheets attached to this technical report

34



LIFE15ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.2

A Phonometric monitoring

Regarding th@honometric monitoring, thesheetsare divided as follows:

1 General data of the measurement station (coding, description, height of the microphone from
the canpaign plan, distance from the microphone to the road axis, measurement system used,
noise class according to tiNoise Zoning Plarof the Municipality of Monza, input limit
values defined according t@lian D.P.C.M. 14/11/1997).

1 Territorial framework forthe planimetric measurement identification and photographic
documentation.

1 Forlong-term monitoring: date and time of start and end of the measure, time history,
equivalent laeq levels referred, for all measurement days and as a weekly average level, to
the day reference period (6.0®22.00) and to thaight reference period2@.00 - 6.00),
comparison of the levels measured with the input limit values defined undéalihe
D.P.C.M. 14/11/1997.

1 Forshort-term monitoring (SPOT):
0 Results of phonometrimonitoring: dae and time of start and end of measurement
time history and frequency composition by thibind octaveequivalentevelsL aeg.
0 Results ofshortterm manual countl hour) of traffic flows. dake and time of start
and end of the counttraffic flows (vehic/h) divided by direction of travel and
between light and heavy vehicles

During postprocessing of the easured data, it was found that in some time slots the presence of
events not attributable in termsfodquency and intensity to road traffic noise produce a significant
and certainly not negligible contribution to the acoustic climate of the area. Periods affected by these
events were excluded from the calculation of the daily and weekly average levels.

A tabular and graphical summary of the resoftthe phonometric monitoring is shown below.

Table4 - Summary of shoierm monitoring results

. . L o L aeq
Postaziong Descrizione Data e ora di inizio Data e ora di fine
[dB(A)]
so1 | AAbordostradaneipressidel Centl 705017 g.07:16| 17/05/2017 9:07:16| 67.7
Civico di V.le Liberta
S02 Viale Liberta, n. 93 17/05/2017 11:14:14] 17/05/2017 12:14:14 69.6
S03 Via della Gallarana 17/05/2017 13:41:01] 17/05/2017 14:41:01 61.4
S04 Via della Guerrina, n. 31 17/05/2017 15:54:58| 17/05/2017 16:54:08 60.6
S05 Via Modigliani, allingresso della | 1 7/05,7017 17.15:29] 17/05/2017 18:15:29  62.7
Scuola dell'infanzia
Via Parmenide, in facciata alla Scu
S06 dell'infanzia privata "Cuore 17/05/2017 18:52:07| 17/05/2017 19:52:07 56.6
Immacolato di Maria"
S07 Via Giuseppe Impastato 18/05/2017 10:05:51] 18/05/2017 11:05:51 48.8
S08 Via della Guerrina, nei pressi del| /055017 11:50:00 19/05/2017 12:50:00 62.5
Liceo Statale "Carlo Porta
S09 Viale Liberta, nei pressi del ITCG| 4 q/05/5017 10.26:42 10/05/2017 11:26:42  65.8
Achille Mapelli
S10 Via Correggio Allegri 18/05/2017 11:21:41] 18/05/2017 12:21:41 65.6
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Table5 - Results (measurement station P01)

L seq Misurato (dB(A -

Postazione PO neq Misurato (dB(A)) Descrittore

Orario acustico
DATA ol1l2|3|a|ls|6|7|8|9|20]11|12]13]14]15|16|17|128]19|20]21|22]|23|D]|€E]|N
Lun 15 & Mar
ooy | 55:0]51:5(50.049.3 51.757.6( 59.5( 59.6] 58.0| 58.7| 59.1| 59.0| 59.4| 59.3| 59.5 59.3{ 59.0| 59.4| 57.9] 58.9] 58.6| 57.6| 57.3) 5.8 59.1/56.1/ 54.6
12’)3;‘;3'17 55.4{52.3| 50.1] 49.7] 52.3 58.4| 58.9| 59.1| 57.8| 59.3| 59.2| 58.9| 59.5| 58.6| 59.0| 58.6 59.1| 58.5| 59.8| 59.0| 59.7| 58.4| 56.9| 57.8[59.0[ 59.1|55.2
Eg;ggg; 56.8| 52.6| 52.0 48.9 50.8 59.0| 59.6| 59.3| 58.9| 58.9| 59.1| 58.6| 59.0| 59.0| 59.5| 58.9] 58.4| 59.0 58.6| 58.9| 58.7| 57.9 58.3| 57.5| 59.0| 58.3| 55.8
1;:;’;23'17 56.7|53.1|51.3 47.8 52.2| 57.6| 59.2| 59.3| 59.1| 58.8| 59.5| 59.5| 59.4| 59.8| 59.1| 59.6| 59.2| 58.6| 59.2| 59.2| 59.7| 58.5| 57.3| 57.6| 59.3| 59.1|55.3
1;//322317 56.9| 54.8| 52.2 51.0 52.6/57.4 58.7| 58.7| 58.3| 59.6| 59.5| 60.0| 62.1| 59.7| 59.8| 59.7 58.9| 58.5| 58.9| 59.9 59.4| 58.8 58.3| 58.5| 59.6| 59.1| 56.0
20:7(?5[)/3?17 58.7|57.0| 5.7 52.9 52.8 57.1] 57.9| 59.0| 59.7| 59.8| 59.6| 58.9] 58.6| 59.1| 59.9| 60.0| 60.0| 61.0| 58.9| 59.9| 59.4| 58.1 58.0| 58.5| 59.5| 58.8| 56.8
Domenica

oioe oy | 59:8]58.4156.1/ 54,8 53.0( 54.6{ 54.8{ 56.7| 57.3| 59.7| 60.3| 59.5 60.1| 59.5 58.8| 60.0| 59.9| 59.9| 58.7| 59.2] 57.9| 57.4| 57.5| 56.9]59.1/57.7| 56.9
225327“2‘:)'17 56.4|52.6|50.0 49.3 51.9 57.8| 59.5| 59.9| 58.1| 59.3| 58.9| 58.5| 58.6| 58.7| 60.4| 60.9| 60.0| 59.2] 58.8| 58.4| 58.0| 57.1| 56.9| 56.7| 59.3| 57.6|55.0
MEDIA SETTIMANALE |59.2|58.555.8

Laeq TR misurato - Viale Liberta
70
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60 - - i & ¥ " —
v . —— v
=55 1
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23052017 . .
Giorno della settimana
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Table6 - Results (measurement station P02)

Postazione P0Z L neg mlsuratlo (dB(A) Descrittore
Orario acustico
DATA o|l1l2|3|4a|s|6|7]|8|o|10]|11|12|13|14|125|16|17|128|120|20|21|22|23|D|E|N
Lunedi 15 e
o0y | 50:0]49.047.1] 47.2| 50.6| 53.2] 54.5| 58.0 56.859.5| 56.2| 57.4| 58.4| 58.0| 57.5| 56.8| 55.0| 53.0| 52.2| 50.4| 57.1| 54.1| 50.4
lg;'gsrzg'ﬂ 49.4 46.7| 46.0| 47.0| 49.8| 53.0| 53.2| 58.6| 58.3| 57.6| 57.1| 59.1| 56.6| 60.8| 57.0| 57.2| 57.3| 57.8| 58.1| 56.4| 54.4| 51.7| 51.1| 48.7| 57.4|53.3| 49.6
l'\g/e(;;ggf; 46.0| 46.5| 41.8] 44.5| 47.2| 51.6| 53.3| 58.4| 59.0| 58.4| 61.1| 59.8| 56.8 59.0| 56.7| 56.9| 57.5| 57.3| 57.5| 56.2| 54.7| 52.4| 51.9| 51.7| 57.7|53.7| 48.9
15(';’5"/‘;‘;'17 49.0| 48.0| 47.9| 46.3| 49.4| 51.7| 53.4| 58.4| 60.3| 58.4 58.0| 59.3| 55.9| 58.2| 59.4| 57.0| 58.8| 57.8| 57.3| 55.7| 54.0| 51.9| 49.6| 49.0| 57.6|53.1| 49.1
1;’,‘322317 48.0| 43.6| 43.2| 39.0| 45.3| 51.7| 52.3| 57.4| 59.5| 58.9) 58.0| 58.2| 59.4| 59.2| 57.1| 58.6| 57.7| 58.1| 60.3| 57.4| 55.0| 53.0| 52.2| 52.6| 58.0| 54.1 49.1
20?3;33317 51.7| 48.1| 48.5| 47.2| 49.4| 51.9| 53.9| 55.3| 56.7| 56.9| 56.5| 56.6| 56.5| 55.6| 54.6| 54.8| 55.4| 57.3| 56.4 55.2| 54.7| 53.0| 51.5| 51.6| 55.7|53.9/ 50.3
Domenica
o oaaory |51:5(50.6(50.0] 48.6( 49.3( 51.1] 50.0| 50.4| 52.4{ 53.9| 54.4| 55.3| 54.9| 52.0| 52.1 52.2| 53.2{ 54.2 5.3 55.2| 53.2] 52.6| 51.3| 50.5(53.5(52.9/50.5

MEDIA SETTIMANALE |56.9|53.6/49.7

Laeq TR misurato - Scuola dell'infanzia "Modigliani*
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Giorno della settimana)

A Traffic flows detection

Regardinghe traffic flows detection, the sheetarestructured as follows

1 General dta of the measurement positigooding, description, reference road, system of
measurement used).

1 Territorial framework for the planimetric measurement identification and photographic
documentation.

1 Results of the automatic detection of traffic flows: date and time of start and end of the count,
traffic flows (vehic/h) and speed values (km/h) of vehicles divided by direction of travel and
between light and heavy vehicles and referred, for all measutetays and as a weekly
average level, to the Day/Evening/Night period.

A tabular and graphical summary of the results of the detection of traffic Bast®wn below
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Table7 - Results referred to the acoustic descriptors Baghing/Night (position CT01)

S Acoustic Direction 1 - Center Direction 2 - Periphery
ate R
Descriptor | ||GHT | HEAVY |TOTAL | LIGHT | HEAVY | TOTAL
Monday 15 & Day 7009 187 7196 5885 80 5965
Tuesday | Evening 651 11 662 439 1 440
23/05/2017 |  Night 564 13 577 694 4 698
Day 6773 160 6933 5356 78 5434
Tuesday ™ 697 9 706 462 1 463
16/05/2017 €ning
Night 646 15 661 648 6 654
Wednesd Day 6884 169 7053 4964 90 5054
ednesday ,
17/05/2017 Ev.enmg 651 8 659 400 4 404
Night 798 5 803 632 5 637
Thured Day 7014 167 7181 5010 85 5095
ursday ,
18/05/2017 |__Evening 728 6 734 441 2 443
Night 757 8 765 569 4 573
i Day 6872 156 7028 6122 70 6192
riday :
10/05/2017 |_Evening 804 13 817 701 2 703
Night 858 14 872 803 8 811
Day 7257 133 7390 5997 40 6037
Saturday o 839 11 850 781 2 783
20/05/2017 |—=YENINg
Night 1083 8 1091 1090 3 1093
Day 6122 48 6170 6431 15 6446
sunday o 668 4 672 616 1 617
21/05/2017 | —=VeNIng
Night 1114 7 1121 1057 2 1059
Day 6831 189 7020 5985 65 6050
Monday -~ .- 660 8 668 551 2 553
22/05/2017 ening
Night 590 5 595 843 4 847
Weeld Day 6845 151 6996 5719 65 5784
eekly :
Average Ev(.z,\nmg 712 9 721 549 2 551
Night 801 9 811 792 5 797
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Table8 - Results referred to the time data (position CT01)

Acoustic Direction 1 - Center Direction 2 - Periphery
Date Descriptor | LIGHT [ HEAVY [TOTAL [ LIGHT | HEAVY | TOTAL
vehic/h vehic/h vehic/h vehic/h vehic/h vehic/h
Monday 15 Day 501 13 514 420 6 426
& Tuesday| Evening 326 6 331 220 1 220
23/05/2017|  Night 71 2 72 87 1 87
Tuesd Day 484 11 495 383 6 388
uesday :
16/05/2017|_Evening 349 5 353 231 1 232
Night 81 2 83 81 1 82
Wednesd Day 492 12 504 355 6 361
ednesday ;
17/05/2017|_Evening 326 4 330 200 2 202
Night 100 1 100 79 1 80
Thursd Day 501 12 513 358 6 364
ursday :
18/05/2017|_Evening 364 3 367 221 1 222
Night 95 1 96 71 1 72
_ Day 491 11 502 437 5 442
Friday i 402 7 409 351 1 352
19/05/2017—Evening
Night 107 2 109 100 1 101
Saturd Day 518 10 528 428 3 431
aturday :
20/05/2017]_Evening 420 6 425 301 1 392
Night 135 1 136 136 0 137
Day 437 3 441 459 1 460
sunday o 334 2 336 308 1 309
21/05/2017|—=Yening
Night 139 1 140 132 0 132
Day 488 14 501 428 5 432
Monday : 330 4 334 276 1 277
22/05/2017|EVening
Night 74 1 74 105 1 106
Week Day 489 11 500 408 5 413
eekly :
Average Ev(-z,\nmg 356 4 361 274 1 275
Night 100 1 101 99 1 100
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Table9 - Results referred to the acoustic descriptors Day/Evening/Night (position CT02)

Dat Acoustic Direction 11 Via Bertacchi Direction 21 Via Guerrina
A% | Descriptor [ LIGHT | HEAVY |TOTAL | LIGHT | HEAVY |TOTAL
Monday15 | _ Day 2690 69 2759 | 2335 94 2429
& Evening | 214 3 217 153 2 155
22/05/2017|  Night 130 0 130 95 0 95
Day 2671 58 2729 | 2421 51 2472

1;;6%3/23{7 Evening | 184 6 190 150 2 152
Night 141 1 142 117 0 117

Day 2843 56 2899 | 2436 66 2502

\{\’7‘782/‘;3&&7 Evening 204 4 208 141 3 144
Night 127 0 127 127 0 127

Day 2738 60 2798 | 2347 86 2433

12?8;733{7 Evening | 195 0 195 149 1 150
Night 136 0 136 137 0 137

. Day 2699 62 2761 | 2440 70 2510
19'/:55%17 Evening | 182 2 184 131 3 134
Night 158 0 158 163 1 164

Day 2120 48 2168 | 1681 60 1741

23%3;28{7 Evening 192 3 195 135 4 139
Night 177 0 177 154 1 155

Day 1340 7 1347 | 1110 29 1139

213/82/"2%3’17 Evening | 149 2 151 132 3 135
Night 205 0 205 174 1 175

Day 2443 51 2494 | 2110 65 2175

Xylzfgéye Evening | 189 3 191 142 3 144
Night 153 0 154 138 0 139
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Table10- Results referred to the time data (position CT02)

. Direction 17 Via Bertacchi Direction 21 Via Guerrina
Date Acou_stlc
Descriptor | LI GHT HEAVY | TOTAL LI GHT HEAVY | TOTAL
vehic/h vehic/h | vehic/h | vehic/h vehic/h | vehic/h
Monday 15 Day 192 5 197 167 7 174
& Evening 107 2 109 77 1 78
22/05/2017 Night 16 0 16 12 0 12
Day 191 4 195 173 4 177
Lapestd | Evening | 92 3 95 75 1 76
Night 18 0 18 15 0 15
Day 203 4 207 174 5 179
e Evening | 102 2 104 71 2 72
Night 16 0 16 16 0 16
Day 196 4 200 168 6 174
12?3;733{7 Evening 98 0 98 75 1 75
Night 17 0 17 17 0 17
. Day 193 4 197 174 5 179
Friday .
19/05/2017 Evening 91 1 92 66 2 67
Night 20 0 20 20 0 21
Day 151 3 155 120 4 124
2%%;;33{7 Evening 96 2 08 68 2 70
Night 22 0 22 19 0 19
Day 96 1 96 79 2 81
25’82;12%3’17 Evening 75 1 76 66 2 68
Night 26 0 26 22 0 22
Day 175 4 178 151 5 155
Xylifgéye Evening 94 1 96 71 1 72
Night 19 0 19 17 0 17

Concerninghe traffic flows detected by the traffic counter on Viale Liberta (CT01), it should be noted
that, due to th@arkingof some vehicles in front of the radar detection sensor during the monitoring
campaign, some periods were not correctly detected bgydtem in direction 1 (city centre). These
periods were subject to pgstocessing with subsequent reconstruction of the missing data. The
reconstruction was performed with reference to the data collected during the following Ante Operam
campaign in Noverrdr 2017.

The data contained in this report are already correct with theppmstssing described.

List of Annexes of sutaction B5.2 (ant®peram monitoring May 2017):

- Annex 8i Calibration certificates for the measurement systems used
- Annex 91 Monitoring sheets
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2.2.2 Second monitoring campaigri November 2017

In this chapter is presented the analpdithe anteoperam sound level monitoring campaign that
had held in November 2017 (exactly from Monday 20th to Monday [2@tkembey.

In particular, this note reports the results of the phonometric monitoring campaign and the traffic flows
collected in sme road axis falling within the pilot area.

Have been taking into consideration:
- the data collected withlang-term monitoring campaign and, specifically, by counting weekly
traffic flows in 2 positions with control unit with automatic radar trafiwieting system showing
the division into light and heavy vehicles;
- the data collected with short-term SPOT monitoring campaign and specifically, by time
based counting of shetrm traffic flows (1 hours) in 10 positions.

Monitoring has carried dun correspondence with the receivers defined in the table 1.

Table11- Monitoring scenarioiNovember 2017

ID position Type of monitori ng Toponym
PO1 Long-term (weekly) Viale Libertai Centro Civico
P02 Long-term (weekly) Via A. Modigliani - Scuola
S01 Shortterm Spo) Viale Libertai Centro Civico
S02 Shortterm (Spot) Viale Liberta n. 93
S03 Shortterm (Spot) Via dellaGallarana
S04 Shortterm (Spot) Via della Guerrina n. 31
S05 Shortterm (Spot) Via A. Modigliani - Scuola
S06 Shortterm (Spot) Via Parmenidé Asilo nido
S07 Shortterm (Spot) Via Giuseppe Impastato
S08 Shortterm (Spot) Via della Guerrind Liceo Porta
S09 Shortterm (Spot) Viale Libertai Istituto Mapelli
S10 Shortterm (Spot) Via Correggio Allegri

The next figure shows the planimetric location of the phonometric monitoring stations, traffic flows
(contextual to the phonometric ones), of the traffic counter radar units for the monitoring of noise
pollution in the pilotarea.
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& : Centraline funnm&tc]m
 Centraline conta-traffico
® Monitoraggio fonometrico (SPOT) i ¢

Figure 21 Monitoring positions

U Measurement systems
For the measurements the following measurement systems were used:

SYSTEM NO.1
1 PRECISION INTEGRATOR PHONOMETER 01dB type FUSION S1M215complying
with the regulations IEC 651EN 60651 class 1 and IEC 8D4£N 60804,
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER G.R.A.S. model 40
C.E. S.N. 233338omplying with the regulationrEN610941/94 EN610942/93 EN61094
3/93EN610944/95

SYSTEM NO.2
1 PRECISION INTEGRATOR PHONOMETER 01dB type BLUE SOLO S.N. 60982,
complying with the regulations IEC 65%1EN 60651 class 1 and IEC 804£N 60804;
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER 01dB type PRE21
S.N. 13936, comping with the regulations EN6109¥94 EN610942/93 EN610943/93
EN610944/95 IEC 651 class 1 (imp.) e IEC 804.

SYSTEM NO.3
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)l
T

PRECISION INTEGRATORPHONOMETERBRUEL & KJZR /pe 2250S.N. 3004064,
complying with the regulations IEC 6%1EN 60651 class 1 an&C 8041 EN 60804,
PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER BRUEL & KJZAR
type 4189 S.N. 2877086, complying with the regulations EN61094 EN610942/93
EN610943/93 EN610944/95 IEC 651 class 1 (imp.) and IEC 804.

ACOUSTICCALIBRATOR

T

BRUEL & KIJAR type4231 S.N. 2713443, classatcording to the standaldC 942:1988,
sound power level produce@4 dB a 1000Hz.

For the memorization arttie processing of the data was made use of the dedicated Software

T
T
1

Basic sound analysis software BRUELKSIAR BZ 5503;
Noise Evaluator BRUEL & KJAR 7820 v. 4.16.3
dB Trait.

The technical data of automatic traffic flow detection systems (radar systesmeported below

1
1

Traffic monitoing device VIACOUNT 1l i VIA Traffic Controling GmbH s.n.
13VZZ70257.
Traffic monitoring device VIACOUNT Il i VIA Traffic Controling GmbH s.n.
14VZZ0067.

For the memorization and the processing of the data was made use of the dedicated Software
ViaGraph vers. 4.00.09.
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U Measurement positions (phonometrianonitoring)

The main information and the photographic contributes of the measurement positions used for the
phonometric monitoring are shown below.

Tablel2i Positions of phonometric monitoring

Measurement

station Description Photo

Address: Civic Centerin Viale Liberta
Height from the ground level: 6.00 m
Distance from the road axis 38 m
Measurement system usedno. 1
Acoustic classi1V

Limit values: 65- 55 dB(A)

PO1

Address: NurserySc h o A.IMoil i gl i an
Height from the ground level: 6.00 m

Distance from the road axis 15 m
Measurement system usedo.2

Acoustic class:School building in class I. Extern
relevanceareain class Il.

Limit values: 50 dB(A) class | (for schools only
daytime TRis valid).

P02

Address: Civic Center in Viale Liberta
Height from the ground levet 4.00 m
Distance from the road axis 23m
Measurement system usedho. 3
Acoustic class:IV

Limit values: 65- 55dB(A)

S01
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Measurement

station

Description

Photo

S02

Address: Viale Liberta ro. 93

Height from the ground level 4.50 m
Distance from the road axis 6 m
Measurement system usedho. 3
Acoustic classi1V

Limit values: 65- 55 dB(A)

S03

Address: Via dellaGallarana

Height from the ground level: 4.00 m
Distance from the road axis5 m
Measurement system usecho. 3
Acoustic class!l

Limit values: 55- 45 dB(A)

S04

Address: Via della Guerrinao. 31
Height from the ground levet 4.00 m
Distance from the road axis 7.50 m
Measurement system usedno. 3
Acoustic classil

Limit values: 55- 45 dB(A)
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Measurement
station

Description

Photo

S05

Address: Nursery $hool Modigliani entryway
Height from the ground level: 4.00 m
Distance from the road axis 15 m
Measurement system usedo. 3

Acoustic classSchool building in class I. Externg
relevance area in class Il.

Limit values: 50 dB(A) class | (for schools only
daytime TR is valid).

S06

Address: Via Parmenideat Private Nursery
iCuore | mmacol ato di
Height from the ground levet 4.00 m

Distance from the road axis 6.50m
Measurement system usedno. 3

Acoustic class:School building in class I. Extern
relevance area in class Il.

Limit values: 50 dB(A) class | (for schools only
daytime TR is valid).

S07

Address: Via Giuseppdmpastato
Height from the ground levet 4.00 m
Distance from the road axis4 m
Measurement system usedho. 3
Acoustic classli

Limit values: 55- 45 dB(A)
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Measurement
station

Description

Photo

S08

Address: Via della Guerrinanext to Liceod P o r
Height from the ground levet 4.00 m

Distance from the road axis 28 m

Measurement system usedho. 3

Acoustic class:School building in class I. Extern
relevance area in class Il.

Limit values: 50 dB(A) class I (for schools only

daytime TR is valid).

S09

Address: Viale Liberta,next to ITGCfi Ma p e |
Height from the ground levet 4.00 m

Distance from road axis 43m

Measurement system usedho. 3

Acoustic class:School building in class I. Extern
relevance area in class Il

Limit values: 50 dB(A) class | (fosschools only
daytime TR is valid).

S10

Address: Via Correggio Allegri
Height from the ground level: 4.00 m
Distance from road axis 12 m
Measurement system usedho. 3
Acoustic classll

Limit values: 60- 50 dB(A)
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U Measurement positions(detection of traffic flows)

The main information and photo contributions of the measurement stations used to detect traffic
flows automatically using a traffic device with radar system are shown below.

Tablel3- Traffic flows detectionstations

Measurement

station Description Photo

Monitoring date: 20-27/11/2017
CT01 Reference road:Viale Liberta
Measurement system usecho. 1

Monitoring date: 20-27/11/2017
CT02 Reference road:Via A. Modigliani
Measurement system usecdho. 2

U Monitoring results
The monitoring results are fully showmspecific summary sheets attached to this technical report

A Phonometric monitoring

Regarding th@honometric monitoring, thesheetsare divided as follows:

1 General data of the measurement station (coding, description, height of the microphone from
the campaign plan, distance from the microphone to the road axis, measurement system used
noise class according to tiNoise Zoning Plarof the Municipality of Monza, input limit
values defined according talian D.P.C.M. 14/11/1997).

1 Territorial framework for the planimetric measurement identification and photographic
documentation.

1 Forlong-term monitoring: date and time of start and enfithe measure, time history,
equivalent laeq levels referred, for all measurement days and as a weekly average level, to
the day reference period (6.082.00) and to thaightreference period2Q.00- 6.00).
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1 Forshort-term monitoring (SPOT):
0 Results of phonometrimonitoring: dae and time of start and end of measurement
time histoly and frequency composition by thibhnd octaveequivalentevelsL aeq.
0 Results ofshortterm manual countl hour) of traffic flows. dat and time of start
and end of the counttraffic flows (vehic/h) divided by direction of travel and
between light and heavy vehicles

During postprocessing of the easured data, it was found that in some time slots the presence of
events not attributable in terms of frequenoy atensity to road traffic noise produce a significant

and certainly not negligible contribution to the acoustic climate of the area. Periods affected by these
events were excluded from the calculation of the daily and weekly average levels.

A tabular ad graphical summary of the resuttsthe phonometric monitoring is shown below.

Tablel4 - Summary of shoierm monitoring results

. . L - L Aeq
Postazione) Descrizione Data e ora di inizio Data e ora di fine
[dB(A)]
s01 In facciata al Egggg CivicodiViale| 54119017 19:20:51 20/11/2017 20:20:51 635
S02 Viale Liberta, n. 93 20/11/2017 15:00:07 20/11/2017 16:00:02 70.3
S03 Via della Gallarana 21/11/2017 9:00:04| 21/11/2017 10:00:04 63.9
S04 Via della Guerrina, n. 31 20/11/2017 17:50:11] 20/11/2017 18:50:11 62.8
sos | ViaModigliani, in facciata della Scuol ,q1 115017 16:38:12 20/11/2017 17:38:12  61.1
dell'infanzia
Via Parmenide, in facciata alla Scuo
S06 dell'infanzia privatdCuore 21/11/2017 14:40:41 21/11/2017 15:40:41 56.0
Immacolato di Maria"
S07 Via Giuseppe Impastato 21/11/2017 17:25:59 21/11/2017 18:25:59 54.5
S08 In facciata a'P";fgﬂ Statale "Carlo | 51/119017 11:38:3 21/11/2017 12:38:34 567
S09 Viale Liberta, in facciata alllTCG | 51/11/2017 16:00:00 21/11/2017 17:00:00 58.6
Achille Mapelli
S10 Via Correggio Allegri 21/11/2017 10:16:29 21/11/2017 11:16:29 67.3
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Tablel5 - Results iheasurementation PO1)

Postazione PO L peq Misurato (dB(A)) Descrlt'tore
Orario acustico
DATA 0o|1|2|(3|4|5|6|7|8|9(|10{11]|12|13|14|15(16(17|18|19|20|21|(22|(23| D | E | N
Lunedi 20 -
27111/2017 57.0 53.2 50.4 48.9 52.9 57.6 59.5 60.4 60.4 59.9 59.3 59.0 59.3 59.4 59.§ 59.3 59.0 59.1| 58.4 59.6 59.1 58.71 58.0 58.259.4|58.9(55.7
21“;';2;317 55.4 51.6 53.4 47.4 50.5 56.4 58.4 59.5 58.2 60.3 59.5 60.4 59.4 60.4 59.§ 59.0 58.4 58.5 58.6 59.3 59.3 58.9 57.2 58.0 59.2|58.7( 55.0
2“";;3;'3(1‘; 57.253.350.247.9 51.4 57.7 58.9 59.5 59.7/ 60.71 60.9 59.4 59.6 60.1 59.5 59.4 59.1) 57.9 58.3 59.1f 58.7 58.3 58.2 58.1/ 59.4|58.5|55.6
231011/3317 56.3 53.6 50.2 49.0 49.4 57.1{ 59.4 60.1} 59.0 60.3 60.0 59.9 59.6 59.6 60.0 59.5 58.4 58.1f 58.3 59.7 59.1 58.71 58.2 58.9 59.4|58.9( 55.5
24\1//(]9.2162?:'[7 57.4 54.3 52.0 49.5 51.5 57.4 60.1] 60.6 59.6 60.3 60.1] 59.5 59.9 61.5 60.6 59.7 57.9 57.9 57.2 58.4 58.9 58.9 58.2 61.1 59.6/58.9( 56.7
25'7?522)17 61.659.957.3 55.5 55.3 58.2 58.9 61.1] 61.§ 62.0 64.0 61.3 60.9 62.6 61.7/ 61.6 60.0 59.6 59.6 59.6 59.4 58.7 58.§ 59.961.1|59.1(| 58.8
Domenica
26/11/2017 60.2 58.4 58.4 54.9 51.5 52.( 53.4 54.9 56.6 57.3 57.7 57.4 57.2 57.5 58.64 59.3 58.3 58.2 58.2 59.1 59.0 58.5 58.1 57.6§ 57.4| 58.8|57.3
MEDIA SETTIMANALE [59.5|58.8|56.5
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Lyeq TR misurato - Viale Liberta
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Tablel6 - Results (measurement station P02)
Postazione P03 L aeq misurato (dB(A) Descrittore
Orario acustico
DATA 0]1]2]3]a]5]6]7]8]9]10]11]12]13[14|15]16]17|18[19]20[21]22]23| D] E| N
"2”7?163/'2%3? 48.746.7 43.3 43.2|47.3 52.6| 5.5 59.6{ 61.3 59.5 57.4 56.0 56.9 61.9 57.2{ 58.8 60.6 60.6{ 59.1| 57.4| 5.4 54.4{ 54.4 51.4) 59.1| 54.9| 50.1
zﬁf{zg'ﬂ 47.0)44.1) 41.4) 37.7 44.4 47.059.2/ 59.3 59.9) 61.3 58.9 58.3 58.1| 59.9 58.2| 58.4 59.4 59.7| 58.4 57.8| 54.7 53.8| 54.0{ 50.6 59.2 54.3] 48.3
2'\"2/61“13/02'32'7 48.746.7 42.6) 41.4 4.9 49.6 53.9 59.7| 59.7] 59.5 57.4] 58.4 57.5/ 58.8] 58.5 59.3 59.0| 58.3 57.3 56.5/ 59.1| 58.5{ 56.1| 53.8 58.4| 58.8| 50.6
Zsﬂ’/‘;g'ﬂ 47.0)46.2)45.0 40.1) 44.3 48.8| 53.8 59.4) 59.9 59.6/ 56.7] 56.6 57.9 59.3 57.2| 8.7/ 58.3 58.6| 57.6 57.2| 5.2 52.1| 52.6 50.3 58.1| 53.9| 48.2
2)(,?”1162'317 52.156.1] 41.9 41.9 46.2 51.0 5.0 60.2 60.5 61.6 57.5 59.1] 58.7| 64.0) 59.6/ 58.5 59.8 58.7/ 58.7/ 57.1| 57.0 52.3 52.7 52.4 59.7| 55.3| 51.5
Zslaf/;g’ﬂ 52.1{51.3/48.2 45.9| 46.552.1 51.9 58.2| 8.8/ 59.6 59.7| 60.4 61.5 60.6{ 58.8 59.2 57.0 57.2| 57.4) 56.3 54.4{ 51.8/ 53.2, 51.9 58.8| 53.3( 50.8
Domenica
sor1o0ny | 515]48.6(50.648.7)46.745.11 46.11 48.2/51.7) 53,6 54.31 53.2 53.8/52.0[ 53.5/ 53.5{ 5.5 55.6{ 54.9 55.5( 53.6 53.0[ 50.5 50.7)53.6{ 53.3( 49.5
MEDIA SETTIMANALE _ |58.5/55.3/50.0
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Leq TR misurato - Scuola dell'infanzia "Modigliani”
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A Traffic flows detection

Regardinghe traffic flows detection, the sheetarestructured as follows

1 General dta of the measurement positigcoding, description, reference road, system of
measurement used).

1 Territorial framework for the planimetric measurement identification and photographic
documentation.

1 Results of the automatic detection of traffic flows: date and time of start and end of the count,
traffic flows (vehic/h) and speed values (km/h) of vehicles divided by direction of travel and
between light and heavy vehicles and referred, for all measurement days and as a weekly
average levelo the Day/Evening/Night period.

A tabular and graphicaummary of the results of the detection of traffic flasvshown below

Tablel7 - Results referred to the acoustic descriptors Day/Evening/Night (position CT01)

. Acoustic Direction 1 - Center Direction 2 - Periphery
ate .
Descriptor LIGHT HEAVY | TOTAL LIGHT HEAVY | TOTAL
Monday 20 & Day 7301 159 7460 6850 96 6946
onday -
27/11/2017 Evgnlng 767 7 774 686 3 689
Night 705 3 708 746 3 749
Day 7408 147 7555 6876 89 6965
Tuesday F oning 812 6 818 739 1 740
21/11/2017 -
Night 685 4 689 766 1 767
Wednesd Day 7410 147 7557 6600 80 6680
ednesday ;
22/11/2017 Evgnlng 836 7 843 711 4 715
Night 816 10 826 762 5 767
Day 7212 145 7357 6295 86 6381
Thursday ™0 hing 926 8 934 732 5 737
23/11/2017 _
Night 815 6 821 848 2 850
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- Acoustic Direction 1 - Center Direction 2 - Periphery
ate .
Descriptor LIGHT HEAVY | TOTAL LIGHT HEAVY | TOTAL
Erid Day 7368 125 7493 6450 81 6531
riday -
24/11/2017 Evgnlng 1044 7 1051 745 2 747
Night 1020 7 1027 823 2 825
Day 7525 65 7590 3526 15 3541
Saturday TTE0 o ing 868 5 873 563 1 564
25/11/2017 ,
Night 1357 3 1360 634 15 649
Day 6523 23 6546 6025 3 6028
sunday e o hing 680 2 682 591 2 593
26/11/2017 ,
Night 1176 2 1178 1082 1 1083
Day 7250 116 7365 6089 64 6153
Weekly ;
Evening 848 6 854 681 3 684
Average -
Night 939 5 944 809 4 813
Table18- Results referred to the time ddfzosition CT01)
Acoustic Direction 1 - Center Direction 2 - Periphery
Date Descriptor LIGHT HEAVY | TOTAL LIGHT HEAVY TOTAL
vehic/h vehic/h | vehic/h vehic/h vehic/h vehic/h
Monday 20 & Day 522 11 533 489 7 496
onday :
27/11/2017 Evgnmg 384 4 387 343 2 345
Night 88 0 89 93 0 94
Tuesd Day 529 11 540 491 6 498
uesday :
21/11/2017 Evgnmg 406 3 409 370 1 370
Night 86 1 86 96 0 96
Wed q Day 529 11 540 471 6 477
ednesday :
22/11/2017 Ev(.enmg 418 4 422 356 2 358
Night 102 1 103 95 1 96
Thursd Day 515 10 526 450 6 456
ursday :
23/11/2017 Evgnlng 463 4 467 366 3 369
Night 102 1 103 106 0 106
) Day 526 9 535 461 6 467
Friday i 522 4 526 373 1 374
24/11/2017 |—EVening
Night 128 1 128 103 0 103
Saturd Day 538 5 542 252 1 253
aturday :
25/11/2017 Ev(.-jnmg 434 3 437 282 1 282
Night 170 0 170 79 2 81
Day 466 2 468 430 0 431
Sunday Evenin 340 1 341 296 1 297
26/11/2017 ening
Night 147 0 147 135 0 135
Day 518 8 526 435 5 440
Weekly Eveni 424 3 427 341 1 342
Average vgnlng
Night 117 1 118 101 1 102
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Table19- Results referred to the acoustic descriptors Day/Evening/Night (position CT02)

Date Acoustic Direction 11 Via Bertacchi Direction 21 Via Guerrina
Descriptor | LIGHT HEAVY | TOTAL LIGHT HEAVY | TOTAL
Monday 20 & Day 2732 73 2805 2324 70 2394
onday ,
27/11/2017 Evgnmg 154 1 155 108 4 112
Night 98 1 99 98 0 98
Day 2855 80 2935 2329 62 2391
Tuesday ™ p cning ™[ 180 4 184 118 3 121
21/11/2017
Night 111 4 115 121 1 122
Wednesd Day 2816 71 2887 2317 70 2387
ednesday :
29/11/2017 Evening 198 3 201 113 3 116
Night 105 2 107 113 1 114
hursd Day 2848 71 2919 2346 83 2429
Thursday ,
23/11/2017 Evgnmg 179 2 181 104 2 106
Night 125 2 127 100 1 101
q Day 2913 70 2983 2405 59 2464
Friday ;
24/11/2017 Evening 185 3 188 118 2 120
Night 155 1 156 114 0 114
q Day 2065 39 2104 1554 26 1580
Saturday .
25/11/2017 Evening 113 2 115 91 1 92
Night 161 0 161 135 1 136
Day 1385 9 1394 1057 10 1067
sunday e ening 117 0 117 84 0 84
26/11/2017
Night 144 0 144 116 0 116
Day 2516 59 2575 2047 54 2102
Weekly ,
Evening 161 2 163 105 2 107
Average -
Night 128 1 130 114 1 114
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Table20- Results referred to the time data (position CT02)

A i Direction 11 Via Bertacchi Direction 21 Via Guerrina
coustic
Date Descl:iptlor LIGHT HEAVY | TOTAL LIGHT HEAVY | TOTAL
vehic/h vehic/h vehic/h vehic/h vehic/h vehic/h
Day 195 5 200 166 5 171
ovnibory |_Evening | 77 L 8 >4 2 >0
Night 12 0 12 12 0 12
q Day 204 6 210 166 4 171
Tuesday .
21/11/2017 | —Evening % 2 32 >9 2 61
Night 14 1 14 15 0 15
Wednesd Day 201 5 206 166 5 171
ednesday :
Night 13 0 13 14 0 14
Thursd Day 203 5 209 168 6 174
ursday :
23/11/2017 |_Evening | 99 L o >2 L >3
Night 16 0 16 13 0 13
_ Day 208 5 213 172 4 176
Friday Evenin 93 2 94 59 1 60
24/11/2017 ening
Night 19 0 20 14 0 14
q Day 148 3 150 111 2 113
Saturday .
25/11/2017 Ev-enmg 57 1 58 46 1 46
Night 20 0 20 17 0 17
sund Day 99 1 100 76 1 76
unday :
26/11/2017 |—Evening °9 0 >9 42 0 42
Night 18 0 18 15 0 15
K Day 180 4 184 146 4 150
Weekly :
Average EV.enmg 80 1 82 53 1 54
Night 16 0 16 14 0 14

List of Annexes of sufaction B5.2 (ant®peram monitoring novemb2017):

- Annex 10i Calibration certificates for theeasurement systems used
- Annex 111 Monitoring sheets
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2.2.3 Analysis of anteoperam monitoring data and preparation of noise maps

This paragraph reports the methodology used for the analysis of the traffic data collected during the
monitoringcampaign on some roadysand thedefinition of flows to the othestretchesnot counted

but within the pilot area.

The methodology used for the construction of the acoustic simulation model, for the creation of the
noise maps and for tlealculation of the exposed population (indicators) is also described.

As described in the previous chaptetsring the monitoring campaigtise following datehave been
collected:

1 longterm (weekly) traffic data on two stations by counting with autawatlar traffic counting
system;
1 shortterm SPOT traffic data (1 hounpten stations by manual counting.

The following table summarizes the survey stations and the type of monitoring carried out:

Tabe 1 - Monitoring scenarig

Position ID Tipology Toponym

P01 Weekly Viale Liberta

P02 Weekly Via A. Modigliani

Mis001 Spot Viale Libertai Centro Civico

Mis002 Spot Viale Liberta n. 93

Mis003 Spot Via Gallarana

Mis004 Spot Via della Guerrina n. 31

Mis005 Spot Kindergartei Mo d i g-IVia Blodigliani

Mis006 Spot Kindergartefi Cuor e | mma c ¢ ViaRawnenilé N
Mis007 Spot Via Giuseppe Impastato

Mis008 Spot Via Correggio Allegri

Mis009 Spot Viale Libertai Technical institutdTCGfiMa p el | i 0
Mis010 Spot Via della Guerrind High schooi Por t a o

The following figure shows the rdavays, which have been coloured fdvedter defiition:
1 thestretchessubject to weekly traffic countsrein violet;
1 thestretchesubject to spot traffic countirgyein red
1 thestretchesvithin the pilot aregawhich arenot subject to monitoringndfor which flows have
been estimatedrein light blue
71 all stretche®utside the pilot areia
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Figure 21 Stretches under monitoring

Reconstruction of daily traffic flows and definition of stretches

For the constructiorand the definition of the average daily traffic flows, the following steps were
considered

9 Viale Liberta:from the measures carried out during the monitoring campaigrViale della
Liberta (both in the weekly and in the spots) it has been noted that this road axis has a similar
trend, both in terms of total daityaffic flow and percentage of heavy vehicles, along its entire
length, but very different from the othesutes within the pilot area. For this reasinvas
decided to assign theaffic flows detected by the radar system in the Viale Liberta Civic Centre
(weekly) to all the sections of Viale Liberta within the pilot area.

9 Via Modigliani: to the entire setchof the streetthe flows detected on the CTO02 traffic counter,
installed on this road axis, have been assigned.

1 Other monitoredroads for the other rodways reference was made to the weekly flow
measurementsbtained at the Via Modigliani statioim particular, for this station, theourly
volumes of traffic were extracted per day (separate for light and heavy vehicles) and the weekly
average was calculated. Subsequently, the daily average weekly traffic diagram was constructed.
Considering thatas mentioned the other monitored roadys have similar characteristics to
Via Modigliani, this diagram was used to reconstruct the daily flow of all the othdways
monitored spot, starting from the hourly traffic data contextual to the phonomeastireenent.
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The following figure shows an example of reconstruction of the average daily flow on Via Gallarana,
using the hourly distribution of Via Modigliani (referring to t#weteoperam campaign of May 2017).

Figure 21 Example of Via della GallaranaMay 2017

" Monitoraggio MAGGIO 2017 Flussi di traffico (veic/h)
600 Viadella Gallarana direzione 1
Data Direz. LEGGERI| PESANTI| TOTALE
s
—isz 17/05/2017 Dir.1 67 1 68
- - ora14-15 Dir.2 228 0 228
0 —_-—
20 Spot Calcolo
20 ___:m . Orario conteggio manuale Distribuzione flusso
o Leg Pes Leg Pes TOTALE
0-1 50 0 50
1-2 27 0 27
2-3 16 0 16
3-4 9 0
Traffic trend on via Modigliani 4-5 8 0 8
Average hourly traffic flonmeasured 56 25 0 25
. s 6-7 74 1 75
duringweekly monitoring
7-8 341 2 343
8-9 529 2 530
9-10 402 1 403
€00 10-11 331 1 332
550 A 11-12 334 1 335
%00 I\ Pay 121 1 1 2
450 -13 33 33
400 / \\ // \\ 13-14 318 1 319
350 i N—x__ \ 14-15 296 1 295 1 296
300 | \ 15-16 331 1 332
250
| \ 16-17 412 2 413
200
150 | \ 17-18 458 1 459
100 )I \\ 18-19 494 1 496
50 ~—__ 7 19-20 371 1 372
0
A m T men 990 g NmTnen®E e DN D 20-21 227 1 227
Sddaddv oo TS dddaAds T q
g9 383I2 2532283438 21-22 139 o} 139
Traffic trend orvia della Gallarana 2223 100 0 101
. 23-24 86 0 86
Reconstructedverage hourly traffic flow

Whenthe average daily traffic flows for all the monitorgtdetchesvere reconstructed,definition of

the flows to the other roads within the pilot atéat were not monitoreavas carried out. Theefinition

was made on the basis of similar characteristics of the road network determined in close collaboration
with the technical offices of the Municipality of Monza.

Acoustic model, calibration and noise maps

The construction of the noise maps and the d&fimof the exposed receiver@ndicators) has been
obtained through the construction of a sound model calibrated with reference to the phonometric surveys
and traffic flows carried out in the different stations.

59



LIFE15ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.2

Construction of the acoustic model

The evaluation of the sound levels was conducted using the SoundPlan calculation software, developet
by GmbH. The software uses a +#@agcing calculation algorithm with ray tracing from the receiver
points.

As a calculation method, the softwamglemens numerous standards. tinis study, the French NMPB
standard indicatedy 2019 by Directive 2002/49/EC (implemented Itdlian national level by
Legislative Decree 194/2005) was used for the calculation of road traffic noise.

Thefollowing specifications have been adopted with regard to noise and calculation settings:

order of reflection equal to 2;

maximumstudyrange2000 m;

studydistance around each receiving point considered in the calculation equal to 500 m;
maximum distancef reflections from the receiver equal to 500 m;

maximum reflection distance from the source equal to 200 m;

groundfactor G:

equal to 0.5 for all areas within urban and/or industrial areas;

equal to 0.8 for all other areas (fields, rural areas, rivasaferests, etc.);

facade reflection coefficient equal to 0,8

E R

Simulations were performed for the following parameters:

1 Lpenlevel in dB(A) in the dayeveningnight period.

1 Lnigurlevel in dB(A) in the nighttme (10.00pmi 6.00am).

1 Laeqaiy level indB(A), in thedaytime(6.00 ami 10.00 pm).

' Laegrightlevel in dB(A),in the nightime (10.00 pmi 6.00 am).

For thedefinition of the propagation modehe territorial data containad the designated website of
Lombarda Region and those contained in the territorial database provided by the Urban Planning Office
of the Municipality of Monza were used. In particular, from these databases, all the data necessary for
the definition of the morphology of the territory, for thefinition of thetypeof the building (residential,
school, health, industrial buildings) and for the constructioa ofapof the road infrastructure have

been extracted.

Concerningthe population data, the shapefileade available on the ISTAWebpag, was used. It
contains the 2011 censdatarelating to the entire territory of the Lomb&dRegion. The population

data veredistributed over all the residential buildings present in each census section, taking into account
the volumetric dimensions tiie buildings.

Calibration and validation of the calculation model

The calibration phase of the calculation model was obtained by determining appropriate K correction

coefficients, defined from the difference between the measured and simadatestic value at the

SPOT measuring stations. The K coefficient represents the actual difference with respect to the emissior
conditions of the road and the fleet used by the software as well as the difference in the actual driving
conditions compared tinose assumed in the calculation.

The correction was made with the objective of introducing minimum corrections such as to reduce the
differences between the measured value and the simulated value within £0.5 dB(A).

60



LIFE15ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.2

The procedure included the followingeps:

1 calculation of the generated noise level«d-expressed in dB(A)), at the measurement points,
by implementing the hourly flow of vehicles counted by the operator during the measurements
in the reference sound source and setting a transit spaédygfes of vehicles at 50 km/h;
comparison of measured levels with similar simulated levels;

determination of the value of the correction coefficient K, according to the mieonv®ned
selection criteria.

The K correction, expressed in dB(A), has begplé@mented in the acoustic model correcting the sound
emission andetting the samether input parameters.

T
T

The validation phase involved an experimental numerical comparison with reference to the weekly level
determined in the two loAggrm stations. lthis case, deviations of up to 2 dB(A) between the measured
and simulated level were considesedtable

Acoustic maps and calculation oéxposed receivers

The following calculation methods were used for the construction of the noise maps and for the
definition of theexposed receivelsee ndicators:

1 CALCULATION OF THE ACOUSTIC VALUES ON THE FACADE: sound levels were
assessed as maximum levels on the most exposed facade of each residential building. The
simulations were carried out at a height shdexcluding the reflection of the building facade
behind the calculation point, at a distance of 1 m front tieec e ifagaéle. 0 s

1 ACOUSTIC MAP CALCULATION: a grid of points has been defined with a pitch of 10 m,
positioned at a height of 4 m above theuwgrd.

The input data for road sources are:

7 Viale Liberta and Via Modiglianithe average weekly traffic flows recorded during the
monitoring campaigns (divided by day, evening and night) were included in the acoustic model.

1 Other monitored roadghe average traffic flows reconstructed on the basis of spot surveys
(divided by daygevening and night) have been included in the acoustic model.

1 Non-monitored roadghe average traffic flows assignedthgabovementionegrocedure have
been included in thacoustiomodel.

The noise maps, for the May 2017 and November 2017 monitGAngex 29) were produced as
isophonic curves included in the defined calculation area (Pilot area) with reference tenfand

LnicHT Noise indicators respectively (in the range between 45 dB(A) and 75 dB(A)).

The values of the noise levelmeasuredy the receiveron thefacade,were used to calculate the
exposed population and to update the indicators.

The calculation was performed both in reference to the entire Lez area and to the area contained in :
buffer of 30m from Viale della Liberta.
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Bibliography

To draw up the report dubaction B5.2 and the noise maps, the following Laws and regulations have

been referred to:

T Legge 26 ottobre 1995, n. 447, Legge quadro
1995);

1 D.M. Ambiente del 16 marzo 1998, Tecnicherdi | evament o e di mi sur az
acustico (G.U. n. 76 del 01 aprile 1998);

T D. P. R. 30 marzo 2004, n. 142, Di sposi zioni p
acustico derivante dal traffico veicolare (G.U. n. 127 del 01 gia@od);

1 D.Lgs. 19 agosto 2005, n. 194, Attuazione della direttiva 2002/49/CE relativa alla determinazione e
alla gestione del rumore ambientale (G.U. n. 222 del 23 settembre 2005);

9 Direttiva 2002/49/CE del Parlamento Europeo e del Consiglio del 25 giudib retativa alla
determinazione e alla gestione del rumore ambientale.

1 D. Lgs. 17 febbraio 2017, n. 42, Disposizioni in materia di armonizzazione della normativa
nazionale in materia di inquinamento acustico, a norma dell'articolo 19, comma 2, leti¢re)a),
d), e), f) e h) della legge 30 ottobre 2014, n. 161.

9 Direttiva (UE) 2015/996 della Commissione del 19 maggio 2015 che stabilisce metodi comuni per
la determinazione del rumore a norma della direttiva 2002/49/CE del Parlamento europeo e del
Consiglo

9 Piano Comunale di Classificazione Acustica del comune di Monza.

In addition, reference was made to the following sector technical regulations:

f Nuove |l inee guida fHASpecifiche tecniche per |
digitalerelatv a al | e mappe acustiche e mappe acustic
Mi ni stero dell 6Ambiente e deb6MaazoZ0u7t el a del T

1 UNI 111431:2005 Acustica Metodo per la stima dell'impatto e del clima acustico petdgpa di
sorgenti- Parte 1: Generalita;

 UNI 111432:2005 Acustica Metodo per la stima dell'impatto e del clima acustico per tipologia di
sorgenti- Parte 2: Rumore stradale;

T UNI/TR 11326:20091 Acusti ca. Val utazione demnhelocalcondier t e
acusticaParte 1: Concetti generali;

T UNIISO 19961: 20161 Acustica. Descrizione, misurazione e valutazione del rumore ambientale.
Parte 1: Grandezze fondamentali e metodi di valutazione;

 UNIISO 19962: 20101 Acustica. Descrizione, misazione e valutazione del rumore ambientale.
Parte 1: Determinazione dei livelli di rumore ambientale.
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INTRODUCTION

The continuous economic growth, the increase in industriabptimeh, the growing urbanization and

the related transport needs will continue to increase the levels of noise pollution in European
countries, with consequences for the health of all citizens. It therefore becomes essential to encourage
the collection ofdata on exposure to noise, encourage various countries to develop their action plans
and focus on reducing sources.

Recent statistics estimate that as many as 125 million European citizens are exposed to road traffic
noise levels above average annual lew#55 dB but these figures could actually be significantly
higher.

This exposure leads to the perception of discomfort for 20 million inhabitants, the appearance of sleep
disturbanceor 8 million andi t résgonsibldéor over40thousandospitalizatios.In addition,some

8000 childrenin Europehavedifficulty readingandconcentratingn areasvhereair traffic noiseis

nearto school buildingg3).

With these purposes, the LIFE MONZA project was born, which aims to develop the management of
a"Noise Low Emission Zone" (Noise LEZ), that it is an urban area with low noise emissions subject
to road traffic limitations and improvements regarding the quality of the life of the residents of a
district of Monza. The project envisaged several stradeiereduce noise in the neighborhood,
including the creation of a limited traffic area for trucks and interventions on the road system and
public buildings. In addition, the effects on air quality and selhg conditions of residents in the
neighborhoodvere analyzed.

The main objective of the LIFE MONZA (Methodologies for Noise low emission Zones introduction
and management) project is to develop a methodology replicable in different contexts, for the
identification and management of the "Noise Low Eiis Zone" (the urban area under
consideration traffic limitations); the impacts and benefits of which on noise pollution will be
analyzed and tested in the pilot area of the Municipality of Monza.

Further objectives of the project concern the analysiseoéffects of the Noise Low Emission Zone

on air quality and people's wdlking conditions, the definition of the type of interventions capable

of inducing beneficial and synergistic effects, such as those concerning the planning of the flows of
traffic and adoption of lownoise floors, and, finally, the active involvement of the population in
different and more sustainable lifestyle.

In order to establishan active dialogue between institutionsand citizens, questionnairesvere
administeredregardingthe various environmentalssues the developmenbf a systemfor sharing

goodpracticesthrough meetingwith primary and secondary school students and activities for their
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involvement (for example, the competitiohideasdedicatedo thecreationof thelogo of the"Noise

Low EmissionZone"of thepilot area).

THE DETECTION TOOL

The sample survey, of a diachronic type, provided for the realization of two surveys: the first (pretest)
defined the situation ex ante, the second ¢pest) recorded the conditions found after the
implementation of the infrastructure interventions and other measures envisaged by the project, in
order to evaluate the changes that have occurred. The data was collected in both phases by
administering serpstructurel questionnaires to samples of the population residing in the "Liberty
districto separated f or ttésequestwrmairésishare almpdstalstiees .
guestions in common, to allow a satisfactory comparison between the ex antepast stuations.

The area affected by the "Life MONZA" Project is the Liberty District, located in the -eagh
guadrant of the city, near the city park area, which represents the green lung of the city. Monza, with
its resident population of 124,693nhabitants in 2017, is the third most populous municipality in
Lombardy.

The guestionnaire consists of two main sections. This report refers to the contents of the second
section.

The 30 questions that make up the second part of the questionnaite:refer

Elnformation on the respondent's health status (physical, psychological problems, possible
therapies);

EHome information (proximity to public services and heedtte);
EQuality of personal life (level of satisfaction, enjoyiiig);
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EPerception oEleep quality and dailgoncentration;

FPer ception of the environment 6podiutiom)t v, for per
ELevel of satisfaction of social networks (friends, social relationslajssire);

EPresence of negative feelings (annoyance, ésed mood, anxietgepression).

In the first section, the ISPRA group, in collaboration with the Sapienza University of Rome, also
collected information on housing, quality of life, mobility and the perception of air pollution and
noise, in addition toaio-demographic data.

THE SAMPLING

The selection of the sample provided for a stratified random strategy, considering as the reference
population the set of citizens residing in the study area aged between 18 and 80 amchtificstion

vari abl es: (gender, 3 agedbgroups and spati al
reference population was equal to 6.150 units, a calculation formula was used that took into account
the correction factor for finite populans. The outcome of the choices made led to the selection of a
sample of 570 units. In addition to the list of sampled population, two lists of names and addresses
have been prepared for replacements, to be used if it was not possible to find the sab)pttd

The same procedure was replicated in 2019, on the occasion of the second suntegtjpost

THE DETECTION METHODS

ISPRA, in collaboration with the Municipality of Monza, the University of Florence, Vie en.ro.se
Engineering and the "Carlo ParHigh School", identified the best solution in the postal dispatch of

the questionnaires. For the pretest phase, the submission began in the first days of February 2018, for
both sections of the questionnaire, with an institutional letter of accompaniiment the
Municipality, containing the indications for hand delivery to two locations and for the access to the
alternative method of filling in electronically. After the first two weeks of collection, the first
reminder was made indirectly through onlinetices and through local media, while the direct
reminder to the sample (letter with questionnaire) was made only once in May 2018. With this
strategy, the role of the detectors, tutors a
mainly expressed in the with drawal of the completed questionnaire and the clarification of any doubts

by citizens.
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There were two locations identified for the manual delivery of the paper questionnaires:
Fthe'Car | o Por t a (\Whideglh Gurinald)pvhich guaranteed a space also dedicated
to filling in the questionnaire at thieadquarters;

t hkei Ber ty Ci(VidlecLiberta, A44)ewhitch for a few days made the coworking room
available with tables and places for up to tweyggple.

The questionnairavas alsoadministerecelectronicallyonline (alwaysin selfadministrationmode,

with the direct access of each respondent to the Limesurvey).

RESPONDERS

In the pretest phase, a total of 177 subjects were involved, theapimnaximately 31% of the
cases envisaged by the sample design (Fig.1).

AT AROh ET OOAGT T AAOET T h AGA

140

> 30

120

100 Women
Males

80 36-60

> 6C
60

0-30m

40 0-35

20

0
Gendel Home'location Age

Fig.1Socicdemographic data in the pretest phase

For gender, there is a similar distribution (87 women and 77 men in the pretest phase); about
homedél ocation, residents were more than 30 me:
in the first phase Finally, as regards age, most of the responders are between 36 and 60 years
(average 55 ys).
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Citizenship
In the pretest phase, almost all the interviewees have lItalian citizenship (176 cases; one case preferred

not to answer the question). The respondents wereibdmmbardy principally (74.6%) and over
44%in the province of Monza and Brianza. The samfge ancludes subjects born in other regions
(44), especially in South Italy (in particular Campania, Sicily, Puglia and Calabria). Three

respondents (1.7% of the total) were babmoad.

Education title and occupation

In thefirst phasethesamplenasasignificantincidenceof diplomateg48.3%)andgraduate$30.1%);
about occupationjt mainly includes employed people (48.6%) and retired people (34.9%).
Furthermorepver40% of respondents work in commerce and services, while 24% are or have been

empbyed in industry; most of them as employees (more than@/&rall).
Home

In first phase, about a fifth of respondents (25.6%) live in houses that directly overlook Liberty
Avenue and 68.4%ve within adistanceof 100metersrom theavenue.

LI FEOG QUARESULTS

Here are some of the main data that emerged in BRETEST PHASE

Stress, sleep disorders, irritability attributable to noise pollution are reported by about 17% of
respondents (11% report recurrent headache episodes). In 36 cases (20.3%) declare that they never
accuse any of the disorders indicated. Only 3.4% say theyconcentrate little on what they do,

5.7% are very dissatisfied with sleep quality and 10.9% are not very satisfie?).(Fig.
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Haveyoueversufferedfrom thesedisorders’

Headache

Irritability

Sleep disorder

Stress

o

10 20 30 40 50 60 70

Never ® Sometimes B Often
Fig2 Frequencies (% values) of some disturbances that emerged in tHegirphase

Their quality of life is mostly assessed in a neutral way ("neither good nor bad", 55.9%), although
there is no shortage of respondents who express a negative evaluation ("bad", "very bad", 19.8%)
(Fig3). Regarding some characteristics overall, overtidff A S@S (KS Sy GANRYYSY
(57.6%) and a part of thesaythey findit "very" safe(26%)residentananageo carveout moments

for hobbies("much"in 55.4%)but nevertheless feel they do not enjoy life enough little" - “for

nothing" in 39%) (Fid).

How do you feel abouour quality of life”
60

50
40
30

20

10 I I

Very bac Bad Neither good Good Very gooc Not know
nor bad

Figd] $@St 27F ljdz tAte 2F A RBiPliabeli AaTl OGA2Yy 6
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Hobbies

Safe environmen

Concentratior

Enjoy life

lj

o

10 20 30 40 50 60 70

®Very much ®mMuch ®Enough = Little ™ Fornothing

Fig4 Frequencies (% values) of some variables in thegstphase

From a physical status, the residents show sufficient but not optimal levels, with low daily energy

("enough™ in 42.9% and "little” in 24.9%) and they need therapies or treatments often ("eneugh”

"very "In 75.7%) (Fi®); despite some difficulties, theris appreciation for one's existence ("much"

in 36.2% and "enough™ in 47.5%) (FEQ.

Moviments

Energy

Therapies and treatment

i

Physicals disordel

o

10 20 30 40 50 60 70

B Very much BMuch M Enough ¥ Little ™ Fornothing

Fig5 Frequencies (% values) of some variables in thegsephase
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cconomic resource N —
Resthtic aspec P—
Safety h
I
eaning i e —
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B Verymuch ®Much ®Enough ™ Little ™ Fornothing

Figb Frequencies (% values) of some variables in thegsephase

There are discrete levels of satisfaction with one's own person and daily activities, also in

consideration of the commitmerand perseverancanadeavailablefor one'spersonalobligations

(53.1%"satisfied",41.8%and 49.7% respectively). On the other hand, there are poor levels of

al GAaFEFOlGA2y Ay &a20A1f NBIIFIIA2yaQali®SNE ' yR N
Relationshig

Sleer

Oneselt

o

10 20 30 40 50 60 70

B Very satisfiec M Satisfiec Neither dissatisfied nor satisfie ¥ Dissatisfiec

Fig7 Satisfaction (% values) of some variables in thetpse phase
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Support from friends
Ability to engage
Carrying out activitie:
0 10 20 30 40 50 60 70 80
B Very satisfiec Satisfiec Neither dissatisfied nor satisfie Dissatisfiec

Fig.8 Satisfaction (% values) of some variables in thetgse phase

/ hbe¢eLbDO9b/ ., ¢! .[9{ Lb wO[!¢Lhb ¢h I ha9Qth{L¢L

Proceeding with contingency tables between 2 selected variables («<Does your home overlook Liberty
Avenue?»and «Distancefrom Liberty Avenue»)andeachquestionswe havefound an significant

association (P< 0.05) only fon&riables:

1) iCan you concentrate on things you do?fA/ 0
0.021), highlighting on one hand a greater concentratiorthfise who not overlook the
avenue and on the other hand a greater disturbance perceived by the inhabitants overlooking
the avenue (area subject to improvemefitapl);

2) AAre you satisfied with how you sl eep?0/ i
0.002), highlightinppnone hand a greater sl eepobdsatisfa:
avenue and on the other hand a greater perceived disorder by inhabitants overlooking the

avenue (area subject to improvemefigh.2).
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Does your home Are you satisfied with how you sleep?
overbok Liberty Neither o
Avenue? Disatisfied disatisfied nor SElTe0. 2
——— satisfied

No 66,7% 60% 81,4%
Yes 25% 40% 17,5%
ChiSquare Value gl P value

16.679 4 0.002

Tabl/ 2y GAYy3ISyOe G(lFo6ftS 0SGoSSEYK2YSQLRAAUAZY

Does your home overlook
Liberty Avenue?

Can you concentrate on things you do?

For nothing bit Enough Muchvery much
No 83,5% 73,9% 69,1%
Yes 0% 26,1% 28,4%
Not know 16,7% 0% 2,5%
ChiSquare Value gl P value
11.568 4 0.021

¢l

0 ®H

5 /2y iAy3sSyOe G of
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1. Introduction and objectives

The LIFE MONZA project focuses on the Liberta district in the city of Monza, a densely populated area
with about 10,000 inhabitants, located in the neditern part of the city. The neighbourhood is crossed
by a main road with about 30,000 vehicles @y, dvhich is one of the main access roads to Monza and
Is currently the city's main wesgst transit road.
Within this area, on the basis of the Municipality's Acoustic Mapping (tre ad | ed A Mapp
Acusticao), al | bui | dstmpare exposed townaise tevels above 65&dB(A) 0
during the day and 55 dB(A) at night. For this reason, this is a critical area in the Monza Action Plan.
The fields of intervention of the project are:
{ state of the art review
1 implementation of to@lown meaures, consisting of infrastructures and traffic management
along Viale Libert3;
1 implementation of bottorup measures, through the active involvement of residents and the
spread of habits for noise reduction and improvement of air quality and health amdifthe
working environment.

2. Involvement of people: organization of meetings, a competition of ideas,
guestionnaires

Concerning the organization of meetings, the Municipality of Monza has been active in the definition
of school events for the disseration of the project. Two initiatives have been organized:
-On268"April 2017: ANoi se Awareness Day", whi ch
AMapel |l i 06 School in the Libert”™ district and
theoretical notions on noise, followed by practical measuremeitistechnical instruments). The
Municipality of Monza (with Nicola Sgaramella) in collaboration with UNIFI and Vie en.ro.se.
Ingegneria participated in the meeting.

- On 39 May 2017: Training day on acoustics, in which short theoretical notions on raieebhen
explained, followed by practical measurements with technical instrumentation. Noise education
activities were carried out by ARodari o Prim
Sgaramella participated for the MunicipaldlyMonza.

With regards to the competition of ideas, a contest has been set up to create a logo and a slogan for tt
communication and promotion of the project in the Liberta district. The aim was to represent the
fundamental elements to identify the neighbourhood imgeof noise pollution and to support the
various activities to improve environmental quality. Students were involved directly for raising their
awareness of the project's objectives. The <co
Institute The works were evaluated based on originality, simplicity, suitability, memorability, ductility.
The members of the first three winning groups were rewarded with one bicycle each, in the presence of
the mayor of the city. -Bhirts and pencils with the aken logo were distributed to all participants in

the competition.

Questionnaires have been written by Unifi, Ispra and Vie en.ro.se. and, then, distributed by the
Municipality of Monza. They constitute a sample survey in the analysis of the effect®on$dlorough

the detection and evaluation of perceptions and behaviours of the population.

In particular, people were interested in the project concerning aspects related to the liveability of the
neighbourhood and the environmental, social and welfardiwons for the community.

80



LIFE15 ENV/IT/000586LIFE MONZA Deliverable Action BS subaction B5.5

Questionnaires were sent by post, betweéhalfsl 18" February 2018, together with an official letter

from the Municipality, explaining the instructions for the delivery of the survey.

After the first two weeks, an indirectménder was made via web and local media.

For the manual delivery of the questionnaires, the identified places were:

- the "Carlo Porta" High School (Via della Guerrina, 15), where a dedicated space was granted, with the
possibility of filling in onsite;

- the Civic Center of Liberta Dlstrict (Viale Liberta, 144), where the coworking room was used for a
few days.

The paper questionnaires, delivered to the Civic Center of Viale Liberta, were processed to begin with
the evaluation work.

In the instituional site of the Municipality of Monza, a specific section for the Life Monza project has
been realized. This section contains the objectives and actions that have been carried out during th
whole life of the project. The project has also been prommtesbcial media.

3. Pedibus

The bottoraup action of the Pedibus, which characterizes the Life Monza project, aims at the active
involvement of the community. The Pedibus, according to the "Regolamento del Pedibus Monza
Libertd" (municipal regulations), isefined as a school bus on foot and a participatory action that
promotes mobility on foot in the horsehool journey. Children enrolled in the Pedibus, organized in
small groups, are accompanied by volunteers (parents and/or grandparents) and go franstloood t
following the Pedibus lines. The Pedibus is an active educational experience that can be carried out witf
the support of both the school and the local community.

The Municipality of Monza considers the Pedibus, an action proposA8®6itta, as a real "common

good for the city". In this perspective, the experience realized within the LIFE project in the period
November 2018 June 2020, has allowed the definition of a "Neighbourhood Pedibus”, where, to take
care of the accompanimeritahildren, are not only the parents directly concerned, but also volunteers
who have recognized a concrete commitment to improve the quality of life in the neighbourhood.

Sever al meetings took place with ABGheavailabilitgt t |
of the accompanying service, starting from the parents of the pupils. In the phases of promotion and
subsequent start of the action, the Consulta of Viale Libertgroup formed by citizens committed to
collaborating with the Adminisation-, was the reference point for all citizens who found in the Pedibus

an opportunity to relaunch local relations. Of' 2vember 2018, the first meeting took place at the
district council with representatives of the Municipality of Monza and ABCitt@ether with
stakeholders from different local associations. The meeting brought positive effects by collecting the
first applications of volunteers and interest and willingness to reach other residents.

The poster of the aboweentioned event, whichag the starting point for the Pedibus, is shown below.
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This chapter provides an overview of the data collected in theopetam phase of the projéstethe
attached documentg)artly referred to in the previous chapters of this report, containing data from the
monitoring of environmental components, lidke topdown actions, and data related to bottom
activities. The attached documents are an integral part of the study carried out within the Life Monza
project for the specific action B5 "Monitoring and data collection for impact assessment”.

1. Systematsation of Top-down action data

The following table shows a scheme of the data collected in théotwp actions, in the ante operam
phase of the project. For each activity carried out (column 1), the survey periods (column 2), any
problems encountered oglevant notes (column 3), the reference to the corresponding annex (column
4) and the verification according to the planned activities (column 5) have been reported.

Tableli Systematisation of data collected in the ante opgyhase with regard ttop-down actios

ACTIVITY PERIOD CHECK NOTES ATTACHED CHECK
DOCUMENTS

Smart Noise 20/06/2017 On August 6, 2017 th( Attached N

Monitoring 30/06/2018 microphone of the documenn.1 ~

System Data per| control unit installed

hour on Viale della Liberta

Smart Noisg 20/06/2017 broke down after Attached N

Monitoring 30/06/2018 heavy rain. documenn.2 ~

System Data per On September 13,

day 2017 the broken

Smart Noise 20/06/2017 microphone was Attached N

Monitoring 30/06/2018 substituted, ané documenn.3 ~

System Data per windproof headphone

week werereplaced.

Smart Noisg 20/06/2017 By the year 2017 the | Attached N

Monitoring 30/06/2018 movingof the data of | documenn.4 e

System the prototype system

Harmonicalndex to servers owned by

Smart Noise 20/06/2017 the municipal Attached N

Monitoring 30/06/2018 administration has | documenn.5 ~

System Sensor] been scheduleavith

calibration the possibilityof

Smart  Noisd 20/06/2017 management by Attached N

Monitoring 30/06/2018 UNIFI. document r6 ~

System

Broadband

control

Smart Noisg 20/06/2017 Free field correction iy Attached N

Monitoring 30/06/2018 the anteoperam phas( document r¥, ~

System Position was only made on th

correction 6 sensors.

1st noise/traffig 15/05/2017 Attached N

monitoring 23/05/2017 document r8 ~

campaign -
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Instrument
calibration
certificates

1st noise/traffiq 15/05/2017 Attached N
monitoring 23/05/2017 document r9 ~
campaign -
Monitoring
boards

2nd noiseltraffic| 20/11/2017 Attached
monitoring 27/11/2017 document riLO
campaign -
Instrument
calibration
certificates

Z

2nd noisef/traffic 20/11/2017 Attached
monitoring 27/11/2017 document L1
campaign -
Monitoring
boards

Z

Ex ante air 2017/2018 Attached N
quality document L2 ~
monitoring
campaign

2. Systematisation of Bottomup actions data

This section shows the data related to Bottgactions, summarized in the following table.

Table21 Systematisation of data collected in the ante operam phidiseegardto bottomup actions

ACTIVITY PERIOD CHECK NOTES | ATTACHED CHECK
DOCUMENTS

Sample survey | FebruaryMay Attached N

guestionnaire 2018 documenn.13 ~

Sample  survey FebruaryMay Unsatisfactory Attached N

guestionnaires - | 2018 trend in the documenn.14 ~

Sampling collection of

guestionnaires
due to problems
related to the use
of the postal
service Initiatives
were
implemented to
extend the
collection, aimed
atreceivingthe
response from the
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of the population

subjects

belonging to the

considered

sample.
International 2017/2018 Attached N
Noise Awarenes documenn.15 ~
Day 20172018
Meetings held for 19/07/2016 Attached N
the involvement 30/11/2018 documenn.16 ~
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.1 ntroduction and objectives

Acti on B5 of t he L | F EMoniodig ZaAd dpta oojleetiort for imtpact | e d
assessmeat, a coftesingaldta intheante and posbperam scenarios and to perform ith@act
assessmemeferring to environmental parameters and road traffic.

In particular sub-action B51 regards the collection of noise data to be carried out through a smart
noise monitoring system to be used continuouBhe smart noise monitoring system is a prototype
based on a network of 10 low cost microphones, designed and defined in detail inBSctAirthe

end of the project, the prototype will be given free of charge to the city of Monza which will use it
for monitoring activities in the three years following the LIFE period.

The present report is structured as follows: in Paragrafite 2nigrakon procedure of the data
collected by the smart sensor system to the new platform is desanbPdragraph 3 the data
download and pogtrocessing procedures are presented, in Paragraph 4 the procedures applied to
checkthelonc 0 st s e n s o rexglainedeirt Raagraph Sanrai@ obtained results from the
carried out analysis are reported, in Paragrapima@ysis of data collected in the period January
March 2020 is reported, in Paragraph 7 general considerations are made about smart sensors and ir
Paragraph &he list of Annexes is reported.

2.Datma gration to the new server

In October 2017 the data download and-gmalysis of the data begdrom the web platform
http://influxserver.noisemote.com/grafana/?orgld¥Be methods of download and the problems that
occurred in the first months were shared at the project meeting held on 13 October 2017 in the
municipality of Monza.

In addition, during the project meeting, attention was drawn to the need, within thet g@@ento
migrate the data of the prototype system to servers owned by the municipal administration with the
possibility of management by UNIFI for the duration of the project.

Finally, on 28" March 2018 a meeting was held with the Municipality of Motzaevaluate the
migration of the data downloaded from the Amazon servdheservers of the Municipality of Monza.

In the month of April/December 2018 data download and-pastessing of the validation measures

and the evaluation of the possibility data migration to the server of the Municipality of Monza
continued. Meetings were held both on July 9 at the municipality of Monza and via skype with the
technicians of thélunicipality. A meeting was held @' January 2019 at the municipality of Monza

in which the migration of sensor data was discussed: the municipality confirmed the rental contract (to
be finalized by January 2019) of an Amazon server compatible with the one currently used provisionally.
With regard to data migration, at the meetirfg28" March in Rome, theMunicipality of Monza
announced that everything was ready for the purchase of the Amazon server, but that it had not yet
proceeded. In the meeting of1¥ay, data migration to a new server rented by the Municipality of
Monza wasalso discussed with the Municipality of Monza. UN#ehtinuedo use theriginal server.
Although the delay in the migration has led to additional server and backup work for UNIFI, it was
considered appropriate to leave things unchanged until the e2@16f the end of the pesperam
monitoring period. The migration was therefore planned between December 2019 and January 2020
followed by training and education of the Municipality's staff to back up the data in the period
immediately followingFinally, due to the health emergency, it was considered appropriate to continue
monitoring until March 2020Data migration to the new server was finally compldietiveen April

and May2020.
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3.Procedures applied to check the <c

Concerning the verification procedures, thedomst sensors challenge consists in maintaining network
performance during long term periods of outdoor operation.

Theperiodic check of the systeimdesigned and performéalunderstand if the measurementwaacy

IS maintained in time or if sensors need to be repaired or repladied. the preliminary check
procedures was applied (see Report on B%uite operam phasey onsite, longterm site verification
procedurehave beerapplied both in the ante dnn the posbperam periodgo verify the noise
monitoring system performance

The longterm, onsite verifications are planned to be performed every four months at least for two years
during the noise monitoring period in the pilot area (1 year inrkeageram scenario and 1 year in

the postoperam scenario). As esite check activities, the following tinstability verifications, four
months based, have been performed:

17 1 kHz calibration check a calibration check at the frequency 1 kHz (by usirgpund pressure

class | calibrator), assuming as requirements for long term check that the sound pressure level does nc
deviate more than 1.0 dB from the calibration one. Calibration is performed by the operator by inserting
the microphone into the catfifitor. Given the position of the sensors at a height of 4 m from the ground,
the activity requires an elevated platform or a ladder.

271 Broad band check a comparison between the LAeq,30s* obtained from theclast sensors and

a class | equipment both subjected to the same broad band noise signal (e.g. pink noise produced by &
electroacoustic equipment **) in the range 45/105 dBA by, assuming as reqoisefor long term

check a difference between the two systems within 2.0 dB(A).

* This analysis also permits a check of fowast equipment in different osleird octave band.

** For this analysis also road traffic noise is usable. In this case measnetime period should be
extended up to-%0 minutes to be significant.

In the configuration with electroacoustic source, the control is carried out from the ground. Various
configurations have been studied that work for the positioning of the eleaisb@cspeaker on the
ground but presenting a problem of interference with the noise produced by road traffic (especially along
high traffic roads). An athoc system has been designed to raise the speaker together with the class |
microphone to the height ¢the lowcost microphone. This setup haxsvisagedhe study of a special
support on which are placed both fllaybackelectroacoustic system and the class | microphone.

37 Measurements to determine free field correctionn order to evaluate the corremt necessary to
move from the sensor position to a similar free field position, in the initial phase of the monitoring, one
hour measurements were carried out in which thedost sensor measurement was matched to the one
with class | instrumentation ylacing the microphone near the sensor but in free field conditions, i.e.
at least 1m from the pole for pole installations and 1m fronfiettedesurfacefor fagadeinstallations.

At the current time, six on site verifications were performed: in JudyNowvember 2017, in March and
July 2018 and in Januaand May2019.

4 Resul t s

In the current Paragraph results obtained according to the application of the procedures described ir
Paragrapld are reporte@nd updated until December 2019
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4.1 Current results of 1 kHz calibration check

For each SNMS a check procedure by using a class |, 4ineqoency (1000 Hz) calibrator has been
carried out during the esite verificationsalso in order to understand drae variations iime could

be highlighted.

Regarding the sensors placed on poles it could be noted a reduction up to 3 dB of the calibration noise
levels from the first to the second survey and, subsequently, a stabilization of the calibration values
(Figurel).

—+—T0011 T0012 TOO013 T0014 TOO015

95
94,5
94
93,5
93

92,5
92

91,5

Calibration noise level[dB]

91
90,5

90
19/06/2017 21/11/2017 28/03/2018 09/07/2018 09/01/2019 17/12/2019

Verification surveys

Figurel: 1 kHz calibration check MEMs sensors placed on poles.
Regardingthsensorp | a c e d o rfacdde suthdrendigndtsevident and calibration noise levels
turn out to be more constant and generally between 93 dB and 94 dB.

It should be noted that the microphone of the smart sensor TO011 has been replaced in January 201
before the calibration check and this could have led to an increase in the calibration noise level.
Similarly, a microphone substitution has taken placeiiy 3018 for the smart sensor TO015.

Overall data are reported in Ann2k
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Figure2: 1 kHz calibrationcheckEl ect r et sensors placed on bu

4.2 Current results of broad band check

Concerning noise measurements carried loptusing road traffic noise as noise source and a
measurement time period extended up-tD minutes a difference of 1.5 dB(A) between the class |
noise level meter and the smart system in terms of average la&dapkn found by considering all the
checked sensors. Higher differences, of abe2ib21B have been encountered with smart sensors placed
on poles, while smaller differences, of aboutD.&B have been encountered with smart sensors placed
on the facadeAn example is shown in Figug

Comparison Leq - hb101 - 20170718
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Figure3: Broad band check (by using road traffic noise), considering 7 minutes as measurement time
periodi Time history of sound pressure levels, in terms of LAeq,1s [dB(A)].
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Also a comparison in terms of sound spectrum has been made for all sensors, an example is reported |
Figure4.

Comparison Leq - hb101 - 20170718
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Figure4: Broad band check (by using road traffic noise), considering 7 minutes as measurement time
periodi One third octave band sound mesr e | evel s, in terms of

Concerning noise measurements carriedagtlit the electroacoustic speaker by using pink noise signal
and ameasurement time period extended u@B@oseconds, in general a difference of-D.8B(A)
between thelass | noise level meter and the smart system in terms of average LAeq,30s has been founc
by considering all the checked sensors. No significant differences have been encountered betweel
sensors placed on poles and on the fagades.

An example is shown inigure5.

Comparison Leq - hb101 - 20190513
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s C|ass | sound level meter s Smart sensor

Figure5: Broad band check (by using an electroacoustic source and a pink noise signal), considering 30
seconds as measurement time pefrid@me history of sound pressure levels, in terms of LAeq,1s [dB(A)].

Also a comparison in terms of sound spectrum has been made for all sensors, an example is reported |
Figure®6.
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Comparison Leq - hb101 - 20190513
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Figure6: Broad band check (by using an electroacoustic source and a pink noise signal), considering 30
seconds as measurement tipeeiodi One third octave band sound pressure levels, in terms of Leq,30s
[dB].
Full results are shown in Anne&2.

4.3 Results about measurements to determine free field correction

Concerning noise measuremetatsietermine free field correction, they have besmied outby using
road traffic noise as noise source angheasurement time period extended ud toour.In Table 1
resultsobtainedn terms of average LAeq,1b determine the free field correctioreashown.

Table 1: Free field correction obtained in terms of average LAeq,1h

LAeq,1h LAeq,1h Correzione
ID sensore .
strumento classe | sensore smart™® campo libero

06-mag-19 17:24:34-18:24:34 60,9 61,5+0.1 -0,7
07-mag-19 10:47:16-11:47:16 55,7 58,6+1.1 -4,0
06-mag-19 16:07:34-17:07:34 57,2 59,54+1.0 -3,3
06-mag-19 14:50:56-15:50:56 57,8 57,8+0.9 0,9
07-mag-19 09:33:01-10:33:01 60,7 62,1+0.7 2,1
06-mag-19 14:51:25-15:51:25 51,1 49,1+41,1 0.9
07-mag-19 10:33:55-11:33:55 66,8 58,843,3 4,7
07-mag-19 09:26:14-10:26:14 63,3 59,7+3,4 0,2
07-mag-19 12:02:36-13:02:36 68,3 66,1+3,4 .2
06-mag-19 17:37:32-18:37:32 69,9 69,3+1,1 0,5

*correction with respect of calibration signal is appliezinoise levels determined for smart sensors.

With the exception of sensor T0012, where difference of 4,5 dB occurred (due to the position of the
smart sensor placed in a position where the traffic lines are partially masked by the pole) differences
between 0 and 4 dB have been encountered. In particular, negative correction are expected and obtaine
at facade sensors due to the reflections of the wall. Full results are shown in28nnex
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4.4 HARMONICA index calculation

The HARMONICA index, developed in the frame of the Harmonica Project, has been evalisated
on thepostoperam periodl( semester 2018, | semester 2019, Il semester)28d&rding to the

Deliverable Action B5 sub-action B5.1

procedure made available \atvw.noiseinel.eu In Tables 24 is possible to read the average hourly

value of theHARMONICA index obtained for each sensor in each semester of thepastm period.

Table 2: Arerage hourly value of the HARMONICA index for each sefidbisemester 2018

Day hour | TOO11 | TO012 | TO0O13 | TO014 | TO015 | hb101 | hb107 | hb132 | hb152 | hb160
1 2,2 3,1 3,0 5,4 7,9 4,6 5,6 2,5 4,9 2,8
2 2,1 29 2,6 5,4 7,9 4,9 5,6 3,0 4,5 29
3 2,1 3,0 2,5 6,2 7,9 5,6 5,6 3,9 4,3 3,3
4 3,2 3,8 3,3 7,2 7,8 6,5 5,5 4.8 4,3 4,3
5 3,7 4.8 4,7 7,8 7,6 6,8 5,5 5,3 4,5 54
6 3,9 5,8 6,0 7,9 7,2 6,9 5,4 5,3 5,2 6,0
7 4,0 6,1 6,6 7,8 6,9 6,9 5,2 5,3 5,7 6,1
8 4,0 6,1 6,6 7,9 6,7 6,9 4,9 51 5,9 6,0
9 3,9 6,1 6,5 7,8 6,3 6,9 4.4 5,3 5,9 6,1
10 3,9 6,1 6,5 7,8 55 6,9 4,1 5,0 5,8 59
11 3,7 6,0 6,4 7,8 4,7 6,9 4,1 51 5,8 59
12 3,8 59 6,2 7,8 4,2 6,9 4,2 51 5,7 5,8
13 3,8 59 6,2 7,8 4,4 6,9 4,2 51 5,7 59
14 3,8 6,0 6,3 7,8 5,7 6,9 4,1 5,0 5,7 6,1
15 3,7 6,2 6,4 7,8 6,9 6,8 3,9 5,0 5,7 6,2
16 3,7 6,3 6,4 7,7 7,6 6,7 3,9 4.8 5,7 6,2
17 3,8 6,3 6,5 7,7 7,9 6,7 4.4 4,6 5,7 6,1
18 3,7 6,0 6,4 7,7 7,9 6,7 5,0 4,2 5,8 5,6
19 3,6 5,4 5,9 7,7 7,9 6,6 5,4 3,9 5,8 5,0
20 3,4 4,9 5,5 7,5 7,9 6,6 5,7 3,6 5,8 4,8
21 3,4 4,7 5,0 7,2 8,0 6,5 5,7 3.1 5,7 4,6
22 3,1 4.4 4,8 6,9 7,9 6,1 5,7 2,7 5,6 4,2
23 28 | 39 | 43 | 65 | 7,7 | 56 | 56 | 24 | 55 | 37
24 2,4 3,4 3,6 5,9 7,8 4,9 5,6 2,3 5,2 3,1

Table3: Average hourly value of the HARMONICA index for each seiisosemester 2019

Day hour | TO011 | TO012 | TO013 | TO014 | TO015 | hb101 | hb107 | hb132 | hb152 | hb160
1 3,8 2,8 2,8 5,0 53 4,3 5,2 3,9 4,3 3,3
2 3,8 2,7 2,7 4,5 6,2 4,3 51 4,3 4,3 3,2
3 3,7 3,1 3,2 4,6 7,1 4,8 4,9 4,8 4,6 3,7
4 3,6 3,6 4,0 5,4 7,7 54 4,8 4,9 4,9 4,3
5 3,6 4,7 5,0 6,5 8,0 6,0 5,0 5,3 54 5,2
6 3,6 5,6 6,0 7,0 8,2 6,3 51 5,2 5,8 57
7 3,5 6,2 6,6 7,1 8,1 6,5 5,3 5,2 5,8 6,1
8 3,4 6,2 6,6 7,1 8,2 6,5 5,4 54 5,7 6,2
9 3,3 6,0 6,5 7,1 8,1 6,6 5,5 5,2 5,6 6,2
10 3,2 6,0 6,5 7,1 8,1 6,6 5,4 5,2 5,6 6,2
11 3,2 6,0 6,4 7,1 8,1 6,6 51 51 5,6 6,1
12 3,3 6,0 6,3 7,1 8,2 6,5 4.9 5,0 5,6 6,1
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13 3,2 5,9 6,3 7,2 8,2 6,6 4,7 51 5,6 6,1
14 3,1 6,0 6,3 7,1 8,2 6,6 4,7 4.8 5,5 6,2
15 3,1 6,1 6,4 7,1 8,2 6,6 5,0 4.5 5,5 6,3
16 3,3 6,2 6,4 7,0 8,0 6,5 5,2 4,3 5,5 6,3
17 34 6,2 6,3 7,0 7,8 6,6 5,3 3,9 5,6 6,2
18 3,5 6,0 6,1 7,0 7,5 6,4 5,3 34 5,6 5,8
19 3,7 5,6 5,7 7,0 7,2 6,4 5,0 3,0 5,5 54
20 3,8 5,0 5,3 7,0 6,8 6,2 4.8 2,7 5,4 4,9
21 3,8 4,7 4.8 6,8 6,2 6,1 4.8 2,8 5,2 4,6
22 3,9 4.4 4,3 6,7 54 5,8 5,0 2,8 5,0 4,3
23 3,8 3,9 3.8 6,4 4,6 5,4 51 3,2 4,7 3.8
24 3,8 3,3 3,2 5,8 4,5 4.8 5,2 3,4 4.4 3,3
Table4: Average hourly value of the HARMONICA index for each selidbisemester 2019
Day hour | TO011 | TO012 | TOO13 | TO014 | TO015| hb101 | hbl07 | hb132 | hb152 | hb160
1 3,2 5,2 2,4 1,7 4,5 5,0 3,7 3,9 4.8 4.8
2 3,2 5,3 2,2 1,7 4,3 5,6 4,2 4,3 4.9 5,3
3 3,3 5,3 2,4 1,7 54 6,1 4,8 4,6 51 5,5
4 3,3 54 3,5 1,8 6,8 6,4 5,3 51 54 5,7
5 3,3 5,2 4.9 19 7,7 6,6 5,6 5,2 5,6 5,8
6 34 5,0 6,0 19 8,1 6,7 5,7 5,2 5,7 5,9
7 3,4 5,0 6,5 1,8 8,2 6,7 5,7 51 5,7 6,0
8 3,4 4.8 6,4 1,7 8,2 6,8 5,6 5,3 5,7 5,8
9 3,4 4,5 6,4 1,6 8,2 6,7 55 51 5,7 5,9
10 3,4 4.0 6,3 1,6 8,2 6,8 54 5,0 5,7 6,0
11 3,5 3,7 6,2 1,6 8,0 6,7 5,2 5,0 5,6 6,1
12 3,6 3,6 6,1 1,6 8,0 6,6 5,3 5,0 5,6 6,2
13 3,5 3,7 6,1 1,6 8,0 6,7 5,5 4.9 5,7 6,0
14 34 4.4 6,1 1,6 8,1 6,6 55 4.6 5,6 5,6
15 34 5,2 6,2 1,6 8,1 6,6 5,5 4.4 5,6 5,3
16 3,3 6,0 6,1 1,6 8,2 6,6 5,5 4,2 5,6 5,0
17 34 6,2 6,2 1,6 8,2 6,4 5,3 3,8 5,6 4.9
18 34 6,1 5,9 1,5 8,0 6,4 51 3,5 54 4,7
19 3,5 5,9 54 1,6 7,6 6,3 5,0 3,2 5,3 4,2
20 3,5 5,7 5,0 1,7 7,2 6,0 4.9 2,8 5,0 3,6
21 3,4 5,6 4,6 1,7 7,0 55 4,7 2,7 4,7 3,3
22 3,4 55 4.4 1,7 6,7 4.9 4,3 2,7 4,5 3,1
23 3,3 54 3,8 1,8 6,0 4.4 4,0 3,1 4,5 3,5
24 3,3 5,2 3,0 1,8 5,2 4.4 3,6 34 4,6 4,1

In Figure7 values assumed by the Harmonica index in the different semester of thepeasn

period are shown, with reference to the hb101 sensor.
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Comparison Harmonica index - sensor hb101
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Figure7: Comparison of values assumed by the Harmonica index in the difeneeisters of the pest
operam period with reference to sensor hb101
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From figure7 it is possible to see that the values assumed by the Harmonica index show a slight
decrease passing from the Il semester of 2018 to the | semester of 2019 and this lhigbpessi
influenced by the laying of the new asphalt. From the | to the Il semester of 2019 mean values
assumed by the Harmonica index are more or less constant in the central hours of the day, while
they assume higher values in the first hours of theaddylower values in the last hours.

Overall results are reported in Annz3.

5.Data related tiMapemi @2d2Danuary

Due to the spread of the COWI® pandemic, it has been deemed of interest to analyse also LAeq data
provided by the smart monitoringits in the trimester from January to March 2020.

In fact, due to the progressive adoption of restrictive measures at national level and at local level by the
Municipality of Monza, a reduction in terms of noise levels is expected$pdrganeouslgachieved.

Coherently, a noise reduction of 6.5.7 dB in terms of Lden has been envisaged by sensors located
along Viale Liberta in the period after the second week of January 2020 (the first week of January has
not been considered beiagveek when sclods were closed and many activities stopped because of the
holiday period, coherently with the adoption of restrictive measures.

A higher noise reduction (up to 9.7 dB in terms of Lden) has been measured by sensors more distan
from Viale Liberta.

In figure 8 an overview of the noise levels reduction, expressed in terms of Lden, is provided for all the
smart sensors.
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January 2020 and the thiwkek of March 2020
In figures9 and D the noiselevel trends measured respectively by a smart sensor placed in the facade

of the civic centre on thmain Liberta stregfhb101) and by a sensor placed in a usually less busy area
(hb160)in the considerettimester are shown

Sensor hb101

==@==| Acq_day (06-20) ==@=|Acq evening (20-22) ==@=|Aeq_diurno (06-22) LAeq_notturno (22-6)  ==@=[den

65
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dB
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40
1/1-8/1 8/1-15/1 15/1-22/122/1-29/1 29/1-5/2 5/2-12/2 12/2-19/219/2 - 26/2 262 -4/3 4/3-11/3 11/3-18/318/3-25/3
Week

Figure9: Weekly noise levels trends in the periods Januavarch 2020 for sensor hb101
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Sensor hb160

=@ | Acq_day (06-20) LAeq_evening (20-22) LAeq_diurno (06-22) LAeq notturno (22-6) Lden

55

dB
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45
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1/1-8/1 8/1-15/1 15/1-22/122/1-29/1 29/1-5/2 5/2-12/2 12/2-19/219/2 - 26/2 26/2 - 4/3 4/3-11/3 11/3-18/318/3-25/3
Week

Figure10: Weekly noise levels trends in the periods Janudwarch 2020 for sensor hb160

It is interesting to point put tham the city of Monza since 28 February202(Q it has ordered the
immediate activation of a series of measures, in full accordance with the indications of the Lombardy
Region.

In particular, events or initiatives of any kind, events and all forms of meetimpgsblic or private
places, including those of a cultural, recreational, sporting and religious nature, have been
suspendedAll schools of all levels are closed, including nursery schools; master's, professional
courses and courses for the health pradessare also suspended, with the exception of trainees and
traineesAlso museums, exhibition spaces, the Villa Reale, city libraries, cinemas, theatres and other
places of culturareclosed to the public

In order to avoid dangers for the most fragigers, the Municipality has decided to close also the
elderly and disabled day centrd@$he courses scheduled at the Civic City Centres have also been
suspended.

In fact, since the 280f February a decreasing trend for measured noise levels has started.
Moreover,an even more marked decreasing triermuesent after the entry into force of the D.P.C.M.

of 11" March 2020 which approved the closure of many commercial activities.

The described trends are, as expected, more accentuated in the data achieved on Viale Liberta thar
in those provided by other sensors.

7.Consi derati ons

As a general remark regarding the broadband check, results allow to carry out a good analysis anc
verification on all frequency spectrum with respect to mono frequency calibrator, with similar
differences obtained at the 1 kHz frequency.

Moreover, an advantage of the broad band check is that it can be performed from the ground.
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Comparing the different type dfoad band checks, the technique based on electroacoustic system
placed close to the sensor provides the best performance in terms of alignment with class |
equipment.

Moreover, starting from the weekly LAeq data it is possible to use them for mapppasesy by
applying two corrections: the first one is a
calibration values; the second one i s LAeqipos
due to broad band correction.

Regarding thédarmonica indext is preferrednot toapply corrections on it, since the index has a
qualitative value and will be a service provided with the App (Actions B4 and B5).

The analysis oiveekly LAeq datan theanteand in the posbperamperiods will be a fundamental
input for the development of ti@l and SGI indicatorsAction C1)

Weekly LAeq data are usddr testing the effectiveness of the new asphatiording to a data
comparison in the ante and pagteram perioden Viale dellaLiberta

Some onsiderations abouthe hardware operation (characteristics %" and MEMs %" electret
measuring chains, replacements made, progreasyweptotic sensitivity loss, proposed solutions)
will be madeas input for Action B6.

8.Annexes

Annex 171 Hourly data
Referring to thgpostoperam period, for each smart sensor the LAeq, LA10 and LA90 parameters
are hourly reported

Annex 1871 Daily data

Referring to thepostoperam period, for each smart sensor the LAeq_day -@OiD),
LAeqg_evening (2:00-22:00), LAeq_diurno (6:0@2:00), LAeq_notturno (22:06:00) parameters
aredaily reported, starting from hourly data.

Annex 197 Weekly data

Referring to thepostoperam period, for each smart sensor the LAeq_day -@OiD),
LAeq_evening (20:0@2:00), LAeq_diurno (6:0@2:00), LAeq_notturno (22:06:00) parameters
are weekly reported, starting froshaily data.

Annex 201 Harmonica Index
Referring to th@ostoperam period, for each smart sensor, values assumed by the Harmonica Index
are hourly reported.

Annex 2171 Calibration values

Calibration values (1 KHz) measured in different monitoring campaigns for each smart sensor are
reported.
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Annex 227 Broad band check
In Annex 6a the time history in terms of LAeq,1s of sound pressure levels measured in the same
time periods by the smart sensors and the class | system is reported. In Annex 6b the one third octav

band sound pressure levelgasured in the same time periods by the smart sensors and the class |
system are reported.

Annex 2371 Position correction

Measurements to determine free field correction in order to evaluate the correction necessary to
move from the sensosition to a similar free field positicare reported.

Annex 247 Weekly data related to first trimester 2020
Referring to theperiod January March 2020 for each smart sensor the LAeq_day (620000),

LAeq_evening (20:0@2:00), LAeq_diurno (6:0@2:00), LAeq_notturno (22:06:00) parameters
are weekly reported, starting from daily data.
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3.2.1 Third monitoring campaigni January 2019

In this chapter is presented taealysis of the posiperam sound level monitoring campaign that had
held in January 2019 (exactly fraMonday 21st to Tuesday 29th January).

In particular, this note reports the results of the phonometric monitoring campaign and the traffic flows
collected in some road axis falling within the pilot area.

Have been taking into consideration:

- the data cltected with along-term monitoring campaign and, specifically, by counting weekly
traffic flows in 2 positions with control unit with automatic radar traffic counting system showing the
division into light and heavy vehicles;

- the data collected with short-term SPOT monitoring campaign and specifically, by timebased
counting of shorterm traffic flows (1 hours) in 10 positions.

Monitoring has carried out in correspondence with the receivers defined in the table 1.

Table21i Monitoring scenarios January 2019

ID position Type of monitori ng Toponym
PO1 Long-term (weekly) Viale Libertai Centro Civico
P02 Long-term (weekly) Via A. Modigliani - Scuola
S01 Shortterm Spo) Viale Libertai Centro Civico
S02 Shortterm (Spot) Viale Liberta n. 93
S03 Shortterm (Spot) Via dellaGallarana
S04 Shortterm (Spot) Via della Guerrina n. 31
S05 Shortterm (Spot) Via A. Modigliani - Scuola
S06 Shortterm (Spot) Via Parmenidé Asilo nido
S07 Shortterm (Spot) Via Giuseppe Impastato
S08 Shortterm (Spot) Via della Guerrind Liceo Porta
S09 Shortterm (Spot) Viale Libertai Istituto Mapelli
S10 Shortterm (Spot) Via Correggio Allegri

The next figure shows the planimetric location of the phonometric monitoring stations, traffic flows
(contextual to the phonometric ones), of the traffic counter radar units for the monitoring of noise
pollution in the pilot area.
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] . : Centraline funnm:et
@ Centraline conta-traffico
® Monitoraggio fonometrica (SPOT) i

Figure 31 Monitoring positions

The following figure shows instead the road axis object of monitoring so better defined:

- In red colourthe arcs object to weekly traffic count;

- in violet colourthe arcs object to the SPOT traffic cb(time slot);

- in cyan colouithe arcs into the pilot area non object of monitoring, for those an attribution have been
proposed;

- in grey colourall the arcs out of the pilot area.
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Figure41 Road arcs object of monitoring

U Measurement systems
For the measurements the following measurement systems were used:

SYSTEM NO.1
1 PRECISION INTEGRATOR PHONOMETER 01dB type BLUE SOLO S.N. 60982,
complying with the regulations IEC 6%51EN 60651class 1 and IEC 804 EN 60804,
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER 01dB type PRE21
S.N. 13936, complying with the regulations EN610984 EN610942/93 EN610943/93
EN610944/95 IEC 651 class 1 (imp.) e IEC 804.

SYSTEM NO.2
1 PRECISION INTEGRATORPHONOMETERBRUEL & KJZR tpe 2250S.N. 3004064,
complying with the regulations IEC 6%1EN 60651 class 1 and IEC 8D4£&N 60804;
1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER BRUEL & KJZAR
type 4189 S.N. 2877086, complying with tiegulations EN61094/94 EN610942/93
EN610943/93 EN610944/95 IEC 651 class 1 (imp.) and IEC 804.

SYSTEM NO.3

1 PRECISION INTEGRATORPHONOMETERBRUEL & KJZAR type 2250 S.N. 3004065,
complying with the regulation&C 6517 EN 60651 class 1 and IEC 8D4£N 60804;
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1 PRECISION MICROPHONE WITH PREPOLARIZED CONDENSER BRUEL & KJAR

type 4189 S.N. 287690¢omplying with the regulationEN610941/94 EN610942/93
EN610943/93 EN610944/95 IEC 651 class 1 (imp.) and IEC 804.

ACOUSTICCALIBRATOR

1 BRUEL & KJAR ype 4231 S.N. 2713443, classatcording to the standalldC 942:1988,

For the memorization arttie processing of the data was made use of the dedicated Software

1 Basic sound analysis software BRUEL & KJZAR 5203,

1 Noise Evaluator BRUEL & KJZAR 7820 v. 4.86.

1 dB Trait5.5

The technical data of automatic traffic flow detection systems (radar systesmeported below

9 Traffic monitoring device VIACOUNT Il i VIA Traffic Controling GmbH s.n.
11vZZ0018.

1 Traffic monitoring device VIACOUNT 1l i VIA Traffic Controling GmbH s.n.
13VZZ70257.

9 Traffic monitoring device VIACOUNT Il i VIA Traffic Controling GmbH s.n.
14VZZ0067.

For the memorization and the processing of the data was made use of the d&béimtade:

sound power level produce@4 dB a 1000Hz.

ViaGraph vers. 4.00.09.
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U Measurement positiongphonometric monitoring)

The main information and the photographic contributes of the measurement positions used for the
phonometric monitoring are shown below.

Table22 - Positions of phonometric monitoring

Measurement

station Description

Address: Civic Centerin Viale Liberta
P01 Height from the ground level: 6.00 m
Distance from the road axis 38 m

Address:NurserySc h o A.IMofdi gl i an
P02 Height from the ground level: 6.00 m
Distance from the road axis 15 m

Address: Civic Center in Viale Liberta
S01 Height from the ground levet 4.00 m
Distance from the road axis 23 m
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Measurement
station

Description

Photo

S02

Address: Viale Liberta m. 93
Height from the ground level 4.50 m
Distance from the road axis 6 m

S03

Address: Via della Gallarana
Height from the ground levet 4.00 m
Distance from the road axis 5 m

S04

Address: Via della Guerrinao. 31
Height from the ground levet 4.00 m
Distance fromthe road axis 7.50 m

05

Address: Nursery $hool Modigliani entryway
Height from the ground level: 4.00 m
Distance from the road axis 15 m
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station

Description

Photo

S06

Address: Via Parmenideat Private Nursery
ACuore | mmacol ato di
Height from the ground level 4.00 m
Distance from the road axis 6.50m

S07

Address: Via Giuseppe Impastato
Height from the ground levet 4.00 m
Distance from the road axis4 m

S08

Address: Via della Guerrinanext to Liceol P o r
Height from the ground levet 4.00 m
Distance from the road axis 28 m
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