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The introduction oL.ow Emission Zonesirban areas subject to road traffic restrictionerder

to ensure compliance with the air pollutants livaitues, set by the European Directive on ambient
air quality (2008/50/EC), is a common and well-bkshed action in the administrative govern-
ment of cities. The impacts on air quality improwerhare widely analyzed, whereas the effects
and benefits concerning the noise have not beeressketl in a comprehensive manner. The def-
inition, the criteria for analysis and the managetmaethods of &loise Low Emission Zorage

not yet clearly expressed and shared. LIFE MONZ#qut (M ethodologies®r Noise low emis-
sion Zones introductiol’And management - LIFE15 ENV/ IT/000586) addressesehssues.
The first objective of the project, co-funded bg European Commission, is to introduce an easy-
replicable method for the identification and thenagement of théloise Low Emission Zonan
urban area subject to traffic restrictions, whaspdcts and benefits regarding noise issues will
be analyzed and tested in the pilot area of theafiMonza, located in Northern Italy. Further
objectives include the monitoring and the analgsithe effects, due to the introduction of the
Noise Low Emission Zonen air quality improvement and on the wellbeimgditions of the
inhabitants of a selected pilot area, the iderifan of the type of interventions that can induce
beneficial and synergistic effects, such as thekding to the planning of traffic flows and the
adoption of low-noise pavements, and the activelirament of the population in the definition
of a more sustainable lifestyle. Background condgi structure and objectives of the project will
be discussed in this paper.
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1. Introduction

Low Emission Zones (LEZs), as urban areas subgeaiad traffic restrictions, have been imple-
mented in order to comply with the air quality altjees introduced by the European Directive on
ambient air quality (2008/50/EC), as a measure tbieprove environmental quality and to reduce
health risks due to traffic conditions. CurrentlfZs have been introduced in more than 100 cities
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in Europe, becoming the most common measure adapted, considering road traffic planning,
and they are being considered for other citiesdvade [1].

LEZs implementation in Europe is promoted also etiog to the objectives of the Europe 2020
strategy, particularly regarding the identificatimineco-innovation solutions, able to find a bakshc
environmental improvement, taking into account dlsotechnical and economic feasibility and the
social acceptability.

There are many different typologies of LEZs, bagedarious classes of most pollutant vehicles
which are restricted from entering, diverse spémitd, different time periods, etc. Municipalities
may choose the types of vehicles restricted in & hEcording to the degree of emission reduction
that is needed — only heavy duty vehicles, or kg duty vehicles, passenger cars, motorcyclées an
scooters — based on local assessment [2]. LEZzdunttion can reduce road traffic, optimize traffic
flows and induce people to a lower use of carsaeaing public transport and defining positive
effects on mobility management, social wellbeind anvironmental impacts.

In Germany, Denmark, Holland, Sweden and Czech Bl&pa national legislation on LEZ al-
ready exists, but, currently, LEZs implementatisogedures vary widely among cities, many ap-
proaches are used and there is not a commonlydsleyal framework, at EU level, so that a harmo-
nized management method is needed.

The effects of LEZs implementation on air qualityprovement are widely analyzed. Many stud-
ies have been carried out, having different andresting results and in most cases LEZs are consid-
ered to be an effective measure to reduce tradfated air pollutants levels, whereas the effeats a
the potential benefits concerning the noise redackiave not been addressed in a comprehensive
mannerNoise issue is not taken into account and conselyuamspecific interventions against noise
have not been foreseen and implemented.

Air pollution and noise are the two main environtaéiproblems in Europe and, currently, road
traffic is the most dominant source of environméntase with an estimated 125 million people [3]
affected by noise levels greater than 55 dB&.L

Concerning the EU policy, the EU Directive 2008E0/on ambient air quality and cleaner air for
Europe considers the establishment of LEZs a measube adopted in air quality action plans,
whereas the EU 2002/49/EC Environmental Noise Bire¢END) does not provide a definition of
LEZ in relation to noise and it is not considerscha action to take into account in noise actia@m pl
drafting.

The END focuses on the assessment of people exposeironmental noise, drafting strategic
noise maps; on preventing and reducing environnheoise where necessary and preserving acoustic
quality where it is good, drawing up action plansglso focuses on ensuring public information on
environmental noise and its effects. Annex V of ENnimum requirements for action plarsug-
gests some examples of actions that competentraigeshould taken into account, as traffic plan-
ning and land-use planning and those issues caorisdered in Noise LEZs introduction and man-
agement. Furthermore, important contributes toetdronmental noise management according to
END requirements has been given by some concludedpEan projects such as LIFE+2010
QUADMAP, LIFE+2008 HUSH and LIFE+2009 NADIA [4-8].

However, at this time, there is a lack of a comprsive and integrated administrative process
about LEZs and noise issue is, in fact, not takea account. The definition, the criteria for the
identification and the management methodsbese Low Emission Zonthe effectiveness and the
potential benefits on noise reduction are not tfemmalyzed, expressed and shared yet.

LIFE MONZA project (Methodologies fOr Noise low ession Zones introduction And manage-
ment - LIFE15 ENV/ IT/000586) addresses these &ssue

2. LIFE MONZA objectives

LIFE MONZA project aims at introducing an easy-regble method, and related guidelines, for
the identification and the management offffugse Low Emission Zor{BLEZ), an urban area subject
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to road traffic restrictions, characterized by lowise levels, whose impacts and potential benefits
regarding noise issues will be analyzed and testadelected pilot area of the city of Monza, teda
in Northern Italy.

The second objective regards spedifip-down measuresdopted by the municipality and able
to turn up the pilot area in a permanent Noise L& sisting in infrastructural interventions and
traffic management.

The third objective is to involve people in an aetmanagement system of more sustainable life-
style choices bottom-up measuresrelated to the reduction of noise and the imprcetnof air
quality and wellbeing conditions, in their livingéworking environment. In order to encourage the
local community involvement and to strengthen tldogue between citizens and public bodies, a
number of specific activities are foreseen.

The fourth objective is to reduce the average nieigels in the pilot area of Liberta district, with
positive complementary effects also on the airitpgahd benefits on wellbeing conditions of inhab-
itants. In the district there are significant aggrdevels of noise pollution, affecting a large foem
of citizens and it is identified as a hotspot ia Moise Action Plan implemented by the city of Manz
according to END requirements. In particular, amaierage noise reduction and an air quality im-
provement are expected in correspondence of thie Yiberta axis, due to the foresetp-down
measurego be put into practice. Moreover, less significlant still relevant noise reduction are ex-
pected in the entire Liberta district, thanks tohbihetop-down measuramplemented in the Viale
Liberta and théottom-up action$o be encouraged inside the district itself.

3. Methods tested in the pilot area

The methodologies for NLEZs introduction and mamaget will be tested in the pilot area of
Liberta district, in Monza. The city of Monza haarsed to develop an Urban Traffic Plan aimed at
achieving three important goals: a new parkingipg@olicy in the city centre and in the immediate
surroundings; a park&ride scheme to connect pergtegeas with the city centre by shuttle buses;
the implementation of 30 km/h areas; one of whibk, Liberta district, will also be tested through
this project as a Noise LEZ, in order to have atfihse able to be replicable in other areas igitiie
and in other contexts. The Liberta district (Fig.id a densely populated area with about 15,000
inhabitants, located in the North-Eastern sidehefdity of Monza, crossed by a major road (Viale
Liberta). The main road of the district, Viale Litee is daily crossed by about 30,000 vehicles It
one of the most important access roads to Monza Eastern surrounding area and towns and it is
currently also the primary East-West corridor Nathhe city center.
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Figure 1: Noise LEZ pilot area boundaries (Libelitgtrict).
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The area has been identified as a hotspot in Nasen Plan and, in particular, based on Noise
Mapping dated 2012 it can be observed that in geari 30 m from the Viale Liberta almost the
100% of the receivers is exposed to levels highan 65 dB during the day and higher than 55 dB
during the night.

In the Life MONZA project, in a section of Vialeherta infrastructural intervention®p-down
measurepto reduce the average noise levels due to theetratic will be designed and implemented,
detecting also the potential positive effects amgaality, with respect of the surrounding areae Th
effects of theséop-down measurespgether with the promotion tiottom-up measuresarried out
by citizens, will allow the Liberta district to beme a permanent noise LEZ.

3.1 Top-down measures

Thetop-down measuresonsist in infrastructural interventions and tafhanagement related to
the Liberta street, the main road crossing thertabeistrict.

In particular, the traffic management consistdhim ¢reation of a limited traffic zone to forbid the
access to trucks and limitation of the vehicles.

The infrastructural interventions consist in thad@aving substitution (with a new low-noise
paving) and in the implementation of two pedestdesssings provided with safety islands in corre-
spondence of a section of the Liberta street iradud the Liberta district.

3.2 Bottom-up measures - People involvement in Noise LEZ implementation

LEZ restricts the access to some vehicles anddotres new speed limits, defining a new use of
the territory and forcing the inhabitants to chatiggr habits. Past experiences have shown tkat th
use oftop-down measuregs infrastructural interventions introduced by lieal governments for
the LEZ establishment, could be refused by a datieinhabitants, who consider the LEZ only as
cause of restrictions, losing the potential oppaties provided by the LEZ itself.

A further outcome of LIFE MONZA project is the invement of people in an active management
system of lifestyle choices related to the reductibnoise and to the improvement of air qualitgd an
health in their living and/or working environmeriity, means of a series bbttom-upactivities ded-
icated to promote residents involvement.

Meetings will be organized in the primary anghhschools located in Liberta district, in order t
raise awareness in students about noise and ansldahome — school mobility system, particularly
during the INAD events (International Noise Awaren®ays).

Students of the schools located in the Libertéridiswill be involved in a competition of ideas
for the design of elements aimed at identifyingiloese LEZ In particular, a contest will carriedtou
in the high schools, concerning the design of a logw for identifying Noise LEZ of Liberta district
and good practices to reduce noise in the aredwilhunched. The logo especially created for LIFE
MONZA will help street users to identify the noiseZ and it will be engraved on the street paving,
in order to recall drivers that this area is a Hdi&Z.

Another contest will also be launched. in primariy@ols, to select a picture for identifying Noise
LEZ and possible good practices to reduce noisedrarea will also be opened.

Thebottom-up activitiesvill be reported antimeasured” by means of a specifically devoted mo-
bile application, that will be developed within tpeoject. The App will manage voluntary actions
and measure benefits and concrete changes in ddeglgle, to be transposed in a bonus for citezen

4. Monitoring activities

As already mentioned, one of the main objectivatésreduction of the average noise levels in
the pilot area of Liberta district, with positiveditional effects also on the air quality and bésef
on wellbeing conditions of inhabitants. From ghasnt of view, the effects due to the implemematati
of the NLEZ will be analyzed, ianteandpostoperamconditions, and monitoring activities related
to noise, air quality and quality of life will b@rducted.
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Noise monitoring activities will be carried out ngiboth standard equipment (using sound level
meters of class | precision) and a smart low-castitoring system, employed as a continuous mon-
itoring unit in the ex ante and ex post scenarfld® smart monitoring system will be a prototypal
one, developed during the project and, at the énldeoproject, the prototype will be given for free
to Monza municipality that will take care of usiigor monitoring activities in the three yearsearft
life period.

Recent developments of low-cost sensors allow leng noise measurements, in an extensive
way, with high quality output data, which seem &domparable, under specific conditions and for
defined ranges of tolerances, to data obtainedsimgistandard technical equipment.

Urban areas, such as Noise LEZs, is expected tioebeorrect scale for sensors networks deploy-
ment so that LIFE MONZA project can also provideoatribution, analyzing the efficiency of the
smart low-cost monitoring sensors and allowing dat@parison between these and the higher cost
technical equipment.

An automatic road traffic monitoring system wilsalbe used, in order to support long and short
term noise monitoring activities and also air qyadinalysis.Air Quality monitoring within the pilot
area will be carried out according to requiremgmts/zided by Directive 2008/50/EC on ambient air
guality and cleaner air for Europe.

Also, the low-cost and easy operation of the diffesampling technique will be used for a large
scale air pollution surveys with a high spatiabtagon.

In order to compare the spatial variability of pailution before and after the noise LEZ imple-
mentation, NO2 and benzene land use regressionlsnadedefined urban area of Monza, including
the noise LEZ, will be developed.

In other words the objectives of monitoring actestis to assess whether the implementation of
the Noise LEZ contributes, as an ancillary effeztieduce air pollution levels in the pilot area.

Regarding the monitoring of the quality of lifefvao-step survey will be performed: before and
after the institution of the Noise LEZ. The WHOQG®Lkef questionnaire, that is the only tool that
has a specific environmental domain and is alreadigated in Italian language, will be used.

A survey will be conducted, through a questionnatrectured in different sections, regarding the
noise and air quality perceptions, the qualityifef tonditions and the socio-economic aspects and
the use of private or public transports. The qoesiaire will be delivered to the inhabitants of the
pilot area, before and after the introduction oif¢d_EZ and both thtop-downand thebottom-up
measuresin order to analyze the effects in a comprehenaind accurate way.

5. Conclusions

The first objective of LIFE MONZA project is to delop an easy-replicable method for the iden-
tification and the management of tNeise Low Emission Zor{@oise LEZ), to be intended as an
urban area subject to road traffic restrictions mgHew noise levels are also achieved.

The project, co-funded by the European Commisstanted in September 2016 and the comple-
tion date is scheduled for the 2020. The projectises on environmental noise topic, but the poten-
tial synergies with air quality improvement and lityaof life conditions will also be analysed.

The project can give contribution to the policy m@&@&s and implementation at different levels.
At European level, in order to contribute to thelementation of the European directives, avoiding
duplications and overlaps, potential synergiestegjdetween the issues related to noise pollution
and air quality will be investigated during the jexd. Being the project focused on noise issue, the
methodology developed for Noise LEZ will contribtwethe implementation of the END, particularly
regarding the noise action plans, designed to nmenaggse issues and their effects, exploring the
effectiveness and potential benefits due to thedhiction of Noise LEZ.

At National level, the results of the project danapplied for the definition of an harmonization
and simplification process among transposition elesiof EU Directives concerning noise pollution
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and air quality and for the development of a prapa$ a common method for identification and
management of Noise LEZ.

The local level is very important, because the gavents of the municipalities introduce and
manage the Noise LEZs and the availability of a mam procedure and the knowledge about the
impacts and benefits due to Noise LEZ introductian contribute to make the cities more sustainable
and to enforce the dialogue between public insbifigt and citizens.

ACKNOWLEDGEMENT

The authors would like to thank all who sustairfeeht with this research, especially the European
Commission for its financial contribution to theof&rct into the LIFE+2015 program.

REFERENCES

1 Ecorys,Feasibility study: European city pass for low entieszonesAnnex A: Standards and Guidance
DocumentRotterdam, (2014).

http://urbanaccessregulations.eu/
Noise in Europe 2014. EEA Report- No 10/2014 Ewogenvironment Agendg2010).

Borchi, F., Carfagni, M., Governi, L. The H.U.S.ptoject - An harmonized methodology for action
planning,Proceedings of the"®European Conference on Noise Cont84#15-350, Prague, Czech Repub-
lic, 10-13 June, (2012).

5 Borchi, F., Carfagni, M., Curcuruto, S., Governi, Silvaggio, R., HUSH project results: definitioha
platform for an integrated and harmonized noiseohcPlan and proposals for revision of Italian sbay
tion and END DirectiveProceedings of AIA-DAGA Congredderano, Italia, (2013).

6 Carfagni, M., Bartalucci, C., Borchi, F., Goverhi, Aspuru, 1., Bellomini, R., Gaudibert, P., Pefry
A., Weber, M., Life+2010 QUADMAP project (QUiet Ass Definition and Management in Action
Plans): the new methodology obtained after applthegoptimization procedureBroceedings of the 21
International Congress on Sound and VibrafiBejing, 13-17 July, (2014).

7 Borchi, F., Bartalucci, C., Carfagni, M., Goverhi, Zonfrillo, G., Bellomini, R., Wolfert, H., Aspu, I.,
Gaudibert, P., LIFE+2010 QUADMAP project (QUiet AseDefinition and Management in Action
Plans): results of post operam data analysis andptimized methodologroceedings of 22 Interna-
tional Congress on Sound and VibratioRlorence, July, (2015).

8 Bartalucci, C., Borchi, F., Carfagni, M., Goverhi, Bellomini, R., Luzzi, S., Asdrubali, F., D'Ales
sandro, F., Schiavoni, S., Contributions to ENiiptetation and implementation from the Italianecas
studies of EU funded projects HUSH, NADIA and QUABR, Proceedings of 23International Con-
gress on Sound and VibratioAdthens, Greece, 10-14 July, (2016).

6 ICSV24, London, 23-27 July 2017



