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SUMMARY

Thanksto variousstudiesthat have been published
on the topic at internationallevel, the healthimpact
of noiseis now well and truly established It goes
beyond just the annoyance caused. Beyond the
effects on the auditory system observedfor high
noiselevels,severalextra-auditory effectshavealso
been identified, including sleep disturbance
cardiovascular disease and diminished learning
capacity Studieshave also shown that noise is a
factor that reinforces social inequality, with
underprivileged populations also generally being
thosemostexposed.

Inorderto raiseawarenes®f thismajorpublichealth
issug we needto collectand publishquantified data
for the region. Thatis why Bruitparif has evaluated
morbidity! connectedto transport noise within the
denselypopulatedzoneof lle-de-France

Context and objectives

Europeandirective 2002/49/EC pertaining to the
evaluationand managemenif environmentl noise
requiresall urbancommunitiesof morethan 100,000
inhabitantsto producea strategicnoisemapfor their
territory and update it every five years,as well as
adopting an environmental noise action plan. This
directive has been transposedinto Frenchlaw and
written into the environmental code. The noises
takeninto accountarethoserelatedto road, rail, and
airport infrastructures,aswell asclassifiedndustrial
facilities.

Within the lle-de-France region, 14 urban
agglomeratios representing a total of 436
communesand 10.1inhabitantsare concerned:he
Grand Paris Métropole (131communes,nearly 7
million inhabitants) as well as 13 "communautés
RQl 33t 24 (Ggybniedatbycommunities) or
"communautésurbaine$ (urban comnunities) (see
map opposite.

Theso-calledthird-phasestrategicnoise mapswere
producedand suppliedto eachurbanagglomeration
concerned in 2018 by Bruitparif, lle-de-Franceés
technicalevaluationcentre for environmentalnoise,
with aviewto their approval and publication.

These strategic noise maps must also serve as a
reference document for these local authorities to
preparetheir environmentalnoiseactionplans.

Themorbidity of a population is definedasthe numberof
sickpeopleor the numberof diseasesvithin a given
population,at a giventime. In thisreport, the evaluation
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14 urban agglomerations representing the densely
populated zone of llde-France region

To this end, and in order to help identify key

priorities, Bruitparif has conducted an additional

territorial diagnosticdto evaluatethe healthimpactof

transport noise within all 14 urban agglomerations
that make up the denselypopulatedzoneof lle-de-

France

Bruitparif used the methodologyrecommendedby

the World Health Organisatio(WHO) basedon the

use of the indicator of healthy life-years (DALYs

DisabilityAdjusted Life-Years)lost, as well as the

latest guidelineson environmentalnoise publisted

by the WHOINn October2018.Theseguidelinesdefine

the recommendedvaluesfor exposureto transport
noise, as well as new exposureresponse
relationshipsthat makeit possibleto comparelevels
of exposureto noise,asestimatedby strategicnoise
maps andthe mainhealth effectsof noise.

Mapsproducedwith a 250 m? grid, aswell asat the

level of the commune, demonstrate the health

impact of transport noise for the whole territory

mapped as per European directive 2002/49/EC.
Statisticakesultswere providedfor the areaof study
asawhole,aswell asfor eachurbanagglomeration

andfor eachcommune

Main results

Peoplewithin the denselypopulatedzone of lle-de-
France are highly exposed to transport noise
throughout the day sincenearly 90%of inhabitants
(more than 9 million people) are exposedto noise
levelsthat exceedthoserecommendedby the World
Health Organisationto avoid the health effects of
noise.

wasbasedon levelof annoyanceand sleepdisturbance
causedby exposureo transportnoisethat canbe
estimatedin the population.
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Thistrend canbe seenthroughthe manypeoplewho

are subjected to noise levels that exceed the

regulatorylimit valuesfor Francan applicationof the

noisedirective:Nearly1.5million inhabitants(14.8%
of the population) are exposedto noise levelsthat

exceedat leastone limit valuefor the Ldenindicator.

Road traffic is the main cause, with 10.8% of

inhabitantsexposedto excessivaoad traffic noise.
Exposureto noise levels exceedinglimit valuesfor

aircraftandrail traffic isdown (respectively3.7%and
0.5%), but these two types of nuisanceshave
proportionallyhigherhealthrisksdueto their event

related nature (successiowf noisepeaks).

Noise levels generated by transport at night are
falling. However,nearly 87% of the population still
lives in accommodationexposedto outside noise
levels that exceed one of the nocturnal quality
objectivesset by the WHOand 510,900inhabitants
(5.1% of the population) are even concerned by
nocturnallevelsthat exceedone the regulatorylimit
valuesset for road or rail noise where the value of
50dB(A)is believedto be criticalfor aircraft noise.

Themajority of peopleexposedo transportnoise(all
sourceslive in the GrandParisMétropole, and 71 to

74% of people are exposedto noise levels that

exceedthe limit valuesfor the LdenandLnindicators
respectively T3 (GrandParisSeineOuest), T6(Plaine
Commune)andT12(GrandOrlySeineBievre)arethe

territories with the highest proportion of exposed
inhabitantswithin the Grand ParisMétropole, with

respectively26%,23%,and 22%o0f their populations
exposedto noiselevelsthat exceedone of the limit

valuesfor the Ldenindicator. In terms of nocturnal
exposureto noise, T12 (Grand Orly Seine Biévre)
comesfirst with 10% of its population exposedto

valuesconsideredo be critical.

Outsideof the GrandParisMétropole, urban areas
significantlyaffectedby airport noisearehometo the

highestlevelsof peopleexposedto noiselevelsthat

exceedone of the limit valuesfor Lden. The two

urban agglomerationsf RoissyPaysde Franceand

PlaineValléehaverespectively57%of 39%of their

populationsexposedto excessivenoise levels.Next
comesthe agglomerationcommunity of Versailles
GrandParc,where the level is 13%due to its high

exposure to road noise, just ahead of the

agglomeration community of Paris Saclay (12%),
which is highly exposedto aircraft noise from the

ParisOrlyairport.

In terms of the health impact, transport noise is
responsibldor the lossof 107,766disability-adjusted
life-years (DALYs)every year within the densely
populated zone of the lle-de-Frarce region
distributedbetweenthe DALY fstdueto annoyance
(46,837,43%o0f the total) and the DALY $ost due to
sleepdisturbance(60,929,57%0f the total).
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Road noise is responsiblefor 61% of the health
impact(65,607DALYs)ollowedby rail noise(23,440
DALYsand22%), andaircraftnoise(18,718,17%).

63%o0f these health impactscome from the Grand
ParisMétropole, with 68,216DALY.

A majority of the communes with the highest
numbersof healthy life-yearslost due to cumulated
transport noise are located in the Grand Paris
Métropole, but there is also the commune of
Versailles,as well as communesin the Val d'Oise
department that combine very densely populated
areasand significantaircraft noise. Theareaswhere
the impactisgreatestarethe town of Argenteuil,and
the 15" and 18" districts of Paris (cf. map of
cumulatedhealthimpactsby commune page3).

At individuallevel, the evaluationsshow an average
statistical value of 10.7 healthy life-months lost
during a lifetime per individual due to cumulated
transportnoise,within the denselypopulatedzoneof
lle-de-France

Thereare, however,significantterritorial variations

with the impact on healthy life-months lost per
inhabitant rangingfrom 7.1 monthsto 24.5months
(aratio of 1 to 3.45)dependingon the territory or

urban community, and varyingfrom 2.6 months to

38.1months(aratio of 1 to 14.65)dependingon the

commune. Thesesignificantvariationshighlight the

impactof aircraftnoise.Forexample the healthylife-

yearslostin the agglomeratiorcommunitiesof Plaine
Vallée, RoissyPaysde France,and Val Parisisare
twice ashighasthe territorial average(24.5and20.9
healthy life-months lost per individual versus10.7
months).On average,jnhabitantsof the GrandParis
Métropole lose 10.1 healthy life-months over their

lifetimes - the health impacts per inhabitant
ultimately beingmore moderatein areasconcerned
only by noise pollution from land transport ¢ with

valuesvaryingbetween 8.5 months (T1- Paris)and
10.3 months (for T3 - Grand ParisSeineOuestand
T10- ParisEstMarne et Bois).Theterritories of the

Grand Paris Métropole that have the highest
individualrisksare T6- PlaineCommung15months),
T5 - BoucleNord de Seine(14 months),and T12 -

GrandOrly Sene Biévre(12.2months).

Theindividual risk can even reach or exceedthree
healthy life-yearslost for communesthat combine
highexposureto aircraft noiseand markedexposure
to other noisepollution generatedby landtransport.
This is the case, for example, of the towns of
Compans (38.1 months), Ablonsur-Seine (37.8
months),and Villeneuvele-Roi(34.3months).There
arealsomanyinhabited250m?2 gridsin the vicinity of
airports and/or along major rail or road
infrastructureswherethe individualriskcanreachor
exceedthree years(cf. map of individualhealthrisks,

page3).
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CUMULATED TRANSPORIISE, COLLECTINHEALTH IMPACT
NUMBER OF HEALTHFEYEARS LOST PERRYE
PER GRID @0m PER COMMUNE LEVEL

ann

T entre s et 10 années
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<01 années <50 année

CUMULATED TRANSPORIISE, INDIVIDUAIHEALTH RISKS
NUMBER OF HEALTHREMONTHS LOST PERIVIDUAL DURING IRETIME
PER GRID @B0m PER COMMUNE LEVEL
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The1,500priority grids (500 for road noise, 500 for
rail noise,and 500 for aircraft noise)were selected
(cf. figure below) by choosingthe gridsthat showed
the highestcombinedcollectivehealth impactsand
individualrisklevels

Unsurprisinglythesegridsrevealthe issuerelatedto

high exposureto noise generatedby road traffic in

Parisalongthe Parisring-road,aswell asalongmajor
motorways(the A4 motorway at Charentonle-Pont,
SaintMaurice, and Joinville; the A6a and A6b
interchangesthe Al13at Pontde SaintCloud;the A3
interchangeat porte de Bagnolet;alongthe A86in

Créteiland VélizyVillacoublay)and alongvery busy
A-roads and Broads: the RD910 in Boulogne

Billancourt,the RN13in Neuillysur-Seine the RD906
in Malakoff and Chatillon,the RD920in Montrouge
andBourgla-Reinethe RD7in KremlinBicétreandin

Villejuif, the RD5in Ivry-sur-Seine, Vitry-sur-Seine
and Choisyle-Roi, the RD120in SaintMandé and

Vincennesthe RD302n Montreuil, the RN3in Pantin
andBondythe RN2in PantinandLeBourgetthe RN1
in SaintDenis,the RD20in SaintOuen,the RD911in

Clichyla-Garenne the RD902n LevalloisPerret,the

RD106in Courbevoieand Colombesthe RD7along
the banksof the Seinein Puteaux,the RN406in

Créteil, the RD316in Villiersle-Bel, the RD30in

Poissyandthe RD9landthe RN7in RisOrangis.

Regardingail noise,the priority grids highlighthigh
levelsof noisepollution generatedby the denseralil
network (in particular the Transiliennetwork, and
RERinesC,D, and E) over the whole region,aswell
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aswithin the Pariscity limits, up to the mainstations.
The priority gridsare distributed fairly evenlyalong
all overland rail lines when they cross highly
urbanisedareas.

And finally, the health impact of air traffic has a
strongimpacton the communesof Vald'Oiselocated
ontheflight path of ParisCDGairport, butisalsohigh

in the SeineSaintDenisdepartment,in the northern

sectorof T6 (PlaineCommune)jn Epinaysur-Seine,
VilletaneusePierrefitte-sur-Seine,and Stainsdue to

the noisepollution generatedby aircraftoverflightto

andfrom ParisLeBourgetand ParisCDGIt is worth

noting that someof thesezonesare locatedoutside
of the airports' noise pollution maps. The southern
part of Vatde-Marne (Ablonsur-Seine Villeneuvele-

Roi, VilleneuveSaintGeorges, Valenton, Limeil

Brévannes BoissySaintLéger)also containsa high

number of priority grids.Andfinally, there are some
more dispersed zones located in Essonne(Paray
Vieille Poste, Wissous, ChillyMazarin, Champlan,
Longjumeaul_esUlis)dueto the activity of ParisOrly
airport, and in Seineet-Marne due to overflightsto

andfrom ParisCDG.

Furthermore, sectors that are highly impacted by
noise pollution from airports are not always
exempted from problems posed by rail and road
traffic, andthey sometimesaccumulatehighlevelsof
all three sourcesof environmentalnoise, as is the
case in  Ablonsur-Seine, Villeneuvele-Roi,
VilleneuveSaintGeorges, Epinaysur-Seine,
Sarcellesand Compans.

THELS00PRIORITY GRIDS
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Although it must, of course, be completed by
fieldwork, and compared with qualitative surveys
with the population,and the considerationof other
the sourcesof noisepollution (very noisy motorised
two-wheeled vehicles, horns, building sites, lively
neighbourhoods,etc.), the diagnosticprepared by
Bruitparif providespolicymakerswith a preciseand
prioritised overview of the challengesin terms of
environmental noise from transport within the
denselypopulatedzoneof lle-de-France

With nearly108,000disability-adjustedlife-yearslost
everyyearwithin the denselypopulatedzoneof lle-
de-France at an economiccost of € p ®ilion per
year, the results obtained confirm the trends
highlighted by the WHO at Europeanlevel. Noise
pollution is the secondhighest causeof morbidity
among environmental risk factors in urban
environments behindatmosphericpollution.

Theseresultshavebeencomparedwith the previous
evaluationscarried out by Bruitparif and the lle-de-

Franceregionalhealth watchdogbetween2011land

2015. Estimationshave been reviewed significantly
upwards (from 75,000 to 108,000 DALYSs,+43%),

especiallyfor aircraft noise (multiplied by a factor of

3.7)andrail noise(multiplied by a factor of 3.5),due

to the use of new exposureresponserelationships
recommendedoy the WHO.

Adjusted to the level of an averagecitizen living
within the denselypopulated zone of lle-de-France
healthy life-months lost over a lifetime now reach
10.7 compared to 7.3 for the 2015 estimation
Regional differences are also significantly
exacerbated,with the individual health risk now
reaching more than three healthy life-yearslost in
sectorsthat sufferfrom exposureto multiple aircraft
andlandsourcescomparedto 18 monthsin the 2015
estimation

Thestudy conductedby Bruitparif hastherefore re-

evaluatedupwardsthe health and econormic impact
of noise in the densely populated zone of lle-de-

Franceand, above all, has provided essentialnew

information for publicpolicymakersTheprovisionof

resultsby territory, aswell asthe determination of

priority areas.Theambition of this study is therefore

to fully contribute to anticipating where to focus
resourcesin the fight against noise pollution, by

creatinga referencedocumentto help stakeholders
preparethe variousenvironmentalnoiseactionplans
that the competentauthoritieswill haveto produce
in 2019.

Detailedresultsfor road traffic noise

Thepopulationof the denselypopulatedzoneof lle-
de-France faces high exposure to road noise
throughout the day since 85% of inhabitants (8.6
million people) are exposedto levels excealing
53 dB(A)usingthe Ldenindicator,whichisthe World
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Health Organisation's threshold value to avoid
consequencesn healthdueto roadnoise.

Thistrend canbe seenthroughthe manypeoplewho
are subjected to noise levels that exceed the
regulatorylimit valuesfor Francen applicationof the
noise directive: 1,091,000 people (10.8% of the
population)are exposedo levelsexceedings8 dB(A)
usingthe Ldenindicator.

Atnight,exposureo roadnoisedrops.However,80%
of the population still live in accommodatiorwhere
noiselevelsin front of the buildingexceed45dB(A),
whichis the night-time thresholdvalueaccordingto
the WHO, and 331,100 inhabitants (3.3% of the
population) are exposedto nighttime levels that
exceedthe regulatory limit value of 62dB(A)using
the Lnindicator.

Themajority of peopleexposedto road noiselive in
the Grand Paris Métropole, with between 86 and
91%of people exposedto noise levelsthat exceed
the limit values for the Lden and Ln indicators
respectively.T3 (GrandParisSeineOuest)seemsto
be the territory with the highest proportion of its
population exposed within the Grand Paris
Métropole: Exactly%of its populationis exposedto
valuesthat exceedthe 68dB(A)limit for the Lden
indicator. T6 (Plaine Canmune) comes second.In
terms of night-time exposureto road noise, T10
(Paris Est Marne et Bois), T12 (Grand Orly Seine
Bievre),T6 (PlaineCommune)and T1(Paris)are the
territories with the highest proportion of their
populations exposed to values exceeding the
62 dB(A)limit valueusingthe Lnindicator:morethan
5% of their populationsare concerned.Outsidethe
Grand Paris Métropole, it is the agglomeration
community of VersaillesGrand Parc that has the
highestproportion of its population (12%)subjected
to noiselevelsexceedindimit valuesusingthe Lden
indicator.

In terms of the health impact, road noise is
responsiblefor 65,607 disability-adjusted life-years
lost everyyearwithin the denselypopulatedzoneof
lle-de-Francewith afairly evendistribution between
the DALY4dost due to annoyance(31,994DALY r
49% of the total) and the DALYdost due to sleep
disturbance(33,613DALYspr 51%of the total).

Dueto its high population density, the Grand Paris
Métropole alone contains73%of thesehealth risks,
with 47,738DALYThe50communeswith the highest
number of disabilityadjusted life-yearslost due to
road noise are all located within the Grand Paris
Métropole, exceptfor VersaillesThe highestvalues
are recorded in the peripheral districts of Paris
(especiallythe 15", the 18", andthe 20™M).

At individuallevel, the evaluationsshow an average
statisticalvalueof 6.5 healthylife-monthslost dueto
road noiseby individualsduringa lifetime, within the
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denselypopulated zore of lle-de-France Thisvalue
can reach as high as 10 months on average for
communeswvherethe individualriskis highest(Saint
Maurice,VaudherlandCharentonle-Pont)and up to
18 months within the zonesmost exposedto noise
pollution from road infragructure.

Detailedresultsfor rail traffic noise

Rail noise affects a non-negligible proportion of
inhabitantswithin the denselypopulatedzoneof lle-
de-France However, far fewer inhabitants are
exposedto this sourcethan to road noise. 16% of
inhabitants (1.6 million people)are exposedo levels
that exceed54 dB(A)usingthe Ldenindicator,which
isthe World HealthOrganisation'shresholdvalueto
avoidconsequencesn healthdueto rail noise.

Approximately 51,000 people (0.5% of the
population) are exposedto noiselevelsthat exceed
one of the regulatory limit valuesusing the Lden
indicator (73dB(A) for conventional lines and
68 dB(A)for high-speedrail lines).

Rail noise falls at night along passengertransport
linesbut canremainahighalongcertainfreightlines.
Approximately 82,600 people (2.8% of the
population) are exposedto noiselevelsthat exceed
one of the regulatory limit values using the Ln
indicator (65dB(A) for conventional lines and
62 dB(A)for high-speedrail lines),which ismorethan
for the Ldenindicator.

The majority of people exposedto rail noiselive in

the Grand Paris Métropole, with around 62% of

peopleexposedo noiselevelsthat exceedregulatory
limit values. Theterritories most affected by noise
pollution from railwaysare (in descendingorder): T5
(BoucleNord de Seine),T9 (GrandParisGrandEst),
T10(ParisEstMarne et Bois), T12(GrandOrly Seine
Biévre), T4 (Paris Ouest La Défense), T6 (Plaine
Commune),and T3 (Grand ParisSeineOuest). It is
worth noting that more peopleare affectedby noise
levelsexceedindimit valuesat night.

Outsidethe Grand ParisMétropole, it is the Grand
ParisSeineet Oise urban community that has the
highestproportionsof peopleexposedo noiselevels
exceedinglimit values using Lden (1.1%) and Ln
(1.8%),followed by the agglomerationcommunities
of VersaillesGrandParc(1.1%and 1.6%respectively)
andPlaineVallée(1.1%and 1.5%).

Intermsof the healthimpact, rail noiseisresponsible
for 23,440 disabilityadjusted life-years lost every
year within the densely populated zone of lle-de-
France distributed between the DALYdost due to
annoyancd8,352DALY &r 36%o0f the total) andthe
DALYostdueto sleepdisturbance(15,088DALY pr
64%0f the total).

63%o0f these health impactscome from the Grand
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ParisMétropole, with 13,809DALY.

The communes that have the highest level of
disability-adjustedlife-yearslost dueto rail noiseare
the 18" district of Paris,SaintDenis,and Versailles.

At an individual level, the evaluations show an
averagestatistical value of 2.3 healthy life-months
lost by individualdue to rail noiseduring a lifetime,
within the denselypopulated zoneof lle-de-France
This value can reach as high as 12 months in
communes where the averag individual risk is
highest(Marollesen-Hurepoix LaVerriere)andup to
24 months within the grids most exposedto noise
pollution from rail infrastructure.

Detailedresultsfor air traffic noise

Aircraft noise affects a non-negligibleproportion of
inhabitantswithin the denselypopulatedzoneof lle-
de-France A similar proportion of the populationis
exposedto aircraft noise asto rail noise. Justover
15% of inhabitants (nearly 1.6 million people) are
exposedo levelsthat exceedd5dB(A)usingthe Lden
indicator, which is the World Health Organisation's
thresholdvalueto avoidconsequencesn healthdue
to aircraftnoise.

375,000 people (3.7% of the population) in the
denselypopulatedzoneof lle-de-Franceare exposed
to noiselevelsthat exceedthe regulatorylimit value
of 55dB(A)usingthe Ldenindicator. Thisis around
seven times higher than the number of people
affected by rail noise using the same indicator.
However it isalsoaroundonethird of the numberof
people exposedto road noise levels exceedingthe
limit value.

At night-time, exposureto aircraft noise decreases,
especiallyaround ParisOrly airport, which has a

curfew between 11:30 PM and 6 AM, and around

airfields (no night-time flights, exceptin exceptional
cases)However,11%of the populationstill livesin

housingexposedto aircraft noiselevelsthat exceed
40dB(A), which is the WHO's night-time noise
threshold value for aircraft noise. Although France
does not have any regulationson limit values for

nighttime aircrat noise, more than 102,000
inhabitants(1%of the population)are concernedby

night-time levelsthat exceed50dB(A)usingthe Ln

indicator,avaluethat isconsiderectriticalfor quality

of sleepaccordingto the exposureresponsecurves
recently published by the WHO.Evenaround Paris

Orly airport, nearly 31,000 people are subjectedto

noise levels that exceed 50dB(A) on average
between 10 PM and 6 AM, due to noise pollution

generatedby overflightsthat occurbetween 10 PM

andthe start of the curfewat 11:30PM.

In terms of the health impact, aircraft noise is
responsiblefor 18,718 disability-adjusted life-years
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lost everyyearwithin the denselypopulatedzoneof
lle-de-France distributed between the DALYsdost
dueto annoyancg6,491DALYspr 35% of the total)
andthe DALYdost due to sleepdisturbance(12,227
DALY spr 65%o0f the total).

Contraryto road and rail noise,which are relatively
evenly distributed around the territory, air traffic
noiseis very unevenlydistributed. It is concentraed
in certain sectors: This is the case in the
agglomeratiorcommunitiesof RoissyPaysde France
(4,612 DALYs,25% of the total), Plaine Vallée
(2,814DALYs15% of the total), Val Parisis(2,793
DALYs15%),ParisSaclay1,194DALYs6%),andthe
territories of T6 - Plaine Commune (2,283 DALYS,
12%),T5- BoucleNord de Seine(1,563DALYs8%),
T12- GrandOrly SeineBiévre(1,526DALYSs3%),T11
- GrandParisSudEstAvenir(751DALYs4%),and T7
- ParisTerresd'Envol(447DALY<2%).

The cumulated noise pollution from ParisCDGand
ParisLeBourgetis responsiblefor 15,008DALY $ost
(80%0f the total DALYs);omparedwith 3,581DALYs
(19%) for ParisOrly airport and 1% for the other
airfields(ParislssylesMoulineauxheliport, Toussus
le-Nobleairfield, etc.). Disturbancesausedby Paris
CDGrepresent 85% of the DALYdost from sleep
disturbance(comparedwith 15%for ParisOrly) due
to nighttime flights. 71% of DALYslost due to
annoyancecomefrom the northern zone(ParisCDG
and ParisLe Bourget), with 27%from the southern
zone(ParisOrly),and 2%for the other airfields.

Due to their high population density, it is the
communesof Argenteuil,SarcellesEpinaySurSeine,
and Gargedés-Gonessdhat havethe highestlevels
of healthylife-yearslost dueto traffic noiseperyear.

At individuallevel, the evaluationsshow an average
statisticalvalueof 1.9 healthylife-monthslostdueto
airtraffic noiseperindividualduringalifetime, within
the densely populated zone of lle-de-France But
disparitiesareveryhigh;thisvaluecanreachasmuch
as two years for communeswhere the average
individual risk is the highest (Le Mesnil Amelot,
Thieux,Bouquevalpnd more than three yearswithin
the grids of the territory that have the highest
exposire to aircraftnoise.

Healthimpact of transport noise in the densely populated zone ofldd-rance region
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INTRODUCTION

European directive 2002/49/ECof 25 June 2002
pertaining to the evaluation and managementof
environmentalnoiserequiresall urban communities
of more than 100,000 inhabitants to produce a
strategicnoise map for their territory and update it
every five years, as well as adopting an
environmental noise action plan. Thisdirective has
beentransposednto Frenchlaw andwritten into the
environmentalcode. The noisestaken into account
are those related to road, rail, and airport
infrastructures, as well as classified industrial
facilities.

Within the lle-de-France region, 14 urban

agglomerations representing a total of 436
communesand 10.1 inhabitantsare concerned:the

Grand Paris Métropole (131communes, nearly 7

million inhabitants) as well as 13 "communautés
RQI 33t 24 (@dgbniedatbycommunities) or

"communautésirbaine$ (urbancommunities).

These 14 agglomerations are
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Theso-calledthird-phasestrategicnoise mapswere
producedand suppliedto eachurbanagglomeration
concerned in 2018 by Bruitparif, lle-de-Frances
technicalevaluationcentre for environmentalnoise,
with aviewto their approvaland publication.

These strategic noise maps must also serve as a
reference document for these local authorities to
preparetheir environmentalnoiseactionplans.

To this end, and in order to help identify key

priorities, Bruitparif has conducted an additional

territorial diagnosticto evaluatethe healthimpactof

transport noise within all 14 urban agglomerations
that make up the denselypopulatedzoneof lle-de-

France

Bruitparif used the methodologyrecommendedby
the World HealthOrganisationfWHO) basedon the
use of the indicator of healthy life-years (DALYs
DisabilityAdjusted Life-Years)lost, as well as the
latest guidelineson environmentalnoise published
bythe WHOin October2018.Thesegguidelinegdefine
rh ésgommendedvaluesfor exposureto transport
s well as new exposureresponse
relatjonshipsthat makeit possibleto comparelevels

S 8of e?p§surét0°’n7c‘néfe%sest|matedby strategicnoise
N\Qnaps andthe main health effectsof noise.

sproducedwnh a 250 mz grid, aswell asat the
evel of the commune, demonstrate the health
|mpact of transport noise for the whole territory
mapped as per European directive 2002/49/EC.
Statisticakesultswere providedfor the areaof study
asawhole,aswell asfor eachurbanagglomeration
.andfor eachcommune.
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1 /! w2Araae tlkhead RS CNIyOS
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CA Coeur dEssonne
Agglomeration

14 urban agglomerations representing the densely
populated zone of llde-France region
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CONTEXT

Noiseisa majorsourceof annoyancen lle-de-France
due to the high population density and the dense
transport infrastructure. Noise is one of the main
nuisancesited asimpactingquality of life.

Ile-de-Franceis the most populousregion of France

with 12 millioninhabitantsin asurfaceareaof 12,000

km2, mainly concentratedin the NB 3 A deys€ha
populated zone, which has a population of 10.1

million.

The majority of exposureto noise is caused by
transport infrastructures, which are very highly
developedanddense:

 CNJ yfOISNEEE &/ (i ¢ & NIYR NBK | v
nnshinRNE | RAay OfYRREYIBRY nnn

127202 NpByRBELNSIEE 40 O
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housedueto noise(24%).

Noiseis the secondbiggestenvironmentalnuisance
cited by residents of lle-de-France behind air

pollution. It is a legitimate concernsincethe impact

on health (hearing disorders, annoyance,fatigue,

stress, sleep disturbance, increasedcardiovascular
risk, including high blood-pressure,and myocardial
infarction, learningdifficulties, etc.) are proven and

recognised by the highest international health

organisations.

However, not all areas of the region are equally
affected, and sensitivityto noisealsodependson a
variety of factors, including age, type of
accommodationand socioprofessionakategory.

54%o0f lle-de-Franceresidentsclaimto be annoyed
by noiseat home, with this annoyancegrowingwith

I UN®B 1 1Hdzo [GND y ayLRINGH K- G
NB O 2 INRBINE E AovHoiAS tfak #ya Sy 3 S
1 Af 2 YSSABNEE MM 3K 2¥2 NIl | y
MZylnaRE AE & MEDPEOEEA ¢ 8 8 dzNID S Yransport, in particular road traffic, is the main

t (3 degreeof urbanisation,on average42%in the
elneet-Marne departmentand 62%in Paris.
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sourceof annoyancecited by people who complain
of noisein their home (cited first by 43%of people
who claimto be annoyal), with the secondsourceof
annoyancéeingneighboursfor 31%of people.Next
comesnoisefrom constructionsites(6%) the activity
of bars, restaurants,concert halls, and discos(4%),
garbageremoval(3%),the maintenanceof parksand
gardeng(3%),and other industrialactivities(1%).

Noise is also a nuisance that reinforces social
inequality, as people with the lowest revenuesare

(i KENNUSORAX A & KKNERINA J 1 ( Smoreconcernedby noisein their homesdueto their
Of dzF8A ¢ 8zNH § NLA2ENILINE E A Y | ib@ingeonditions(smallhomesor poorly insulated
ThhAKGIRKS N &3 dzf A y S| datbancollective housing proximityto noisytransport
f AOLy2dEN® B NHKA ¥A @1$ K hIs NJ
I N2 JENBONBIT R IO (! 5YtHEn M c&) ©
Hnotd ESABdaD & yI RRA a1y X n n n working
b A JIKSES b BJo &2 Y LI GNESIRMIE D U &

infrastructure or facilities). The people with the
lowest incomes are also those with the noisiest
conditions  (workshops, factories,
construction work). We also see an increase in

O dzN.NISNA- ('8 @ HzNIBS %0# K SBINE LJ2 & S Rexposureto noiseat homeand in the workplacefor

O2vya i NdFO2dfNB KIY A § F HI6 D

328&ST* RO
Thereis, therefore, greatconcernrelatedto noisein
lle-de-France Accordingo the resultsof one survey
on 3,000 lle-de-Franceresidents,three-quarters of
the population of lle-de-France(76%) claim to be
concerned about noise pollution (25% very
concernedand 51%somewhatconcerned) and one
in three residents believe that noise is a major
disadvantageof living in lle-de-France One in four
people even claim to have thought about moving

2 Consultatiorfile for terminal 4, ADPgroup, January
2019.
3 Crédocsurveyfor Bruitparif: "Qualité de vie et nuisances

these people. Noise also tends to generate a
pauperisation phenomenon in certain
neighbourhoods, with more affluent populations
more ableto movehouseto avoidthe noise.

Exposureto noise has an impact on health. The
populationof the lle-de-Franceregionis convincedof
this, with 82%of the populationperceivinghe health
risk related to noise as somewhathigh. Fourin ten
people (41%)have alreadyfelt the effects on their
own health. Fatigue(29%)and irritability (28%)are

sonores opinionset comportementdesFranciliens,
Septembe016".
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the most commonly described signs. One in four
residentsof lle-de-Franceacknowledgeghe impact
on their sleep. 23% cite the need to speakmore
loudly and 22% evoke difficulty concentrating or
learning.20%of peoplequestionedbelievethat noise
causesheadachesand 17%saythey are concerned
abouthearingproblems.

Despite constantly increasing awareness, the
considerationof environmentalnoiseand the extra-
auditory effects of noise are apparently still
underestimated by the authorities compared to
other environmentalfactorslike air quality. In order
to guide the public authorities' efforts to reduce
environmentalnoiselevels,quantitativemethodsfor
evaluatingthe healthriskswere developedmakingit
possibleto evaluatethe healthimpactattributable to
thisexposure.

TheWHOhasbelievedfor decadeghat noiseis one
of the environmentalfactorswith the highestrisksfor

health. A report publishedin 2011 by the WHO's
Europebureauand the EuropeanUnion'scentre for

joint researchevaluatedthe impactof environmental
noise pollution at more than 1.5 million disability

adjustedlife-yearslosteveryyearin WesternEurope,
takinginto accountsleepdisturbance(903,000years)
and annoyance (564,000 years), as well as
cardiovasculardisease, cogritive impairment, and
tinnitus.

Afirst estimationof the numberof healthylife-years
lostwithin the Parisurbanareawasalsopublishedin
2011 by Bruitparif in partnershipwith ORSIdF (the
lle-de-Francés regional health watchdog) with the
help of the WHO'sEuropearbureau® ®basedon data
on exposure to noise from so-called first-phase

4 Burdenof diseasdrom environmentahoise-
Quantificationof healthylife-yearslostin Europe WHO
2011/ Chargede morbiditéimputableau bruit

environnemental quantificationdunombreR Q I y ¢S S &

vieenbonnesantéperduesen Europe publishedon 30
March2011.

® Impactsanitairedubruitdanst QI 33f 2 YS$NI A 2 Y vieenbonnesantéperduesApplicationat QF 33¢ 2 YSNI § A 2

parisienne quantificationdesannéesde vieenbonne
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strategicnoise maps. It was updatedin 2015 using
partial secondphase data, taking into account
adjustmentsto the methodologyrecommendedby
the WHO. These first evaluations enabled us to
quantify the burden of diseasefrom environmental
noisedueto transportin the Parisurbanarea.

Theresultsof the strategicnoisemapsindicatedfirst
of all that within the Parisurban area, 22% of the
population (2.2 million people) was potentially
exposed to excessivenoise levels generated by
transportin front of their homes,in view of the limit
valueschosenby Francein applicationof European
directive2002/49/EC:1.7 million people(17.1%)3ue
to road noise, 350,000(3.5%)due to aircraft noise,
and115,000(1.1%)dueto rail noise.

It is estimatedthat this high exposureto transport
noise was responsiblefor 75,000 healthy life-years
lost everyyearwithin the Parisurbanarea,basedon
the understandingof the health impact of noise at
the time. This represented an average loss per
individualof 7.3monthsof life in goodhealthoveran
entire lifetime. The economic cost of this noise
related diseasewasinitially estimatedat € o #illion
peryear.

With the publicatin® of new WHO guidelinesfor

environmentalnoisein October2018,andin light of
the finalisation of the third-phase noise maps,
Bruitparif wanted to update its evaluationusingthe
latest availableknowledgeand data. The approach
chosenusesthe sameone usedin 2011by Bruitparif
and the lle-de-France regional health watchdog,
adding two essential new dimensions for

policymakersthe calculationof resultsby territory,

aswell asthe determinationof priority grids.

6 F.Mietlicki, S.Host,R.Kim,R.DaSilva,C.RibeiroE.
Chatignoux;'Healthimpactof noisein the Paris
agglomeration:assessmentf healthylife-yearslost",
Internoise2013,Innsbuck,Austria(2013).

7 Impactsanitairedu bruit destransportsdans

f QF 33t 2pa%iKdng quahtficationdesannéesde

parisiennedela méthodedef Q hpoyrla détermination

santéperdues- Notedesynthésesurt QI LILJaA OF { A 2 Y dela morbiditéliée au bruit, Bruitparif, ORSle-de-France

f QF 33t 2pasdnalciagngthodedet Q hpoygr
la déterminationde la morbiditéliée au bruit, ORSle-de-
France Bruitparif, with the supportof the WHO's
Europearbureau,November2011.

Septembe015.
8 EnvironmentaNoiseGuidelinesyWHO BureauEurope,
October2018.
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METHODOLOGY

The diagnosticwas deweloped basedon the latest
knowledge on the effects of noise on health,
publishedby the World Health Organisation(WHO)
in October 2018 and using the methodology
recommendedby the WHJ?® for quantifying the
number of healthy life-years (DALYs- Disability
AdjustedLife-Years)ost.

RECOGNISHEEALTH
IMPACTOFNOISE

Basedon awide reviewof the scientificliterature, in
its mostrecentpublicationin October2018,the WHO
claimsthat there is a robust and proven exposure

responserelationshipsbetween poLJdzf | {evedsy &

of exposureto noise and the rates of people who
claimto be highlyannoyedor havehighly disturbed
sleep. The strength of association for these
relationshipshas been significantlyupgraded(by a
factor of 2 to 3) compared to the previous
relationships available, especially for eventbased
noises like air traffic and rail traffic. The graphs
opposite show the exposureresponsecurves now
available for these effects and their variation
comparedto previouscurves.

Other health effects of noise are consideredcritical
by the WHO, in particular cardiovascular risk
(coronary heart disease, high blood pressure,
myocardial infarction) and learning difficulties.
However, we do not currently have sufficiently
robust exposureresponse curves for these three

sourcef transportnoisecumulated.Cardiovascular

risk, for example,is well describedfor exposureto

road noisebut not yet sufficientlyfor rail andaircraft
noise.Asfor learningdifficulties,the availablestudies
have mainly focusedon young student populations
subjectedto aircraft noisepollution.

For questionsof homogeneityand coherencein the
treatment of different noise sourcesfor this study,
Bruitparif chose to only processthe two best
documented effects, namely annoyanceand sleep
disturbance.

The levels of exposureto noise used for these
exposureresponsecurvesare expressedusing the
indicatorsusedin the strategic noise maps,namely
Lden (noise weighted over 24h) and Ln (nighttime
noisefor the 10 PM-6 AM period).

9 EnvironmentaNoiseGuidelinedor the EuropearRegion,
WHObureaufor Europe October2018.

% Highly annoyed people (% HA)

% Highly sleep disturbed people (% HSD)
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Exposure-response functions for annoyance (HA)

—— Air (WHO 2018) —Rail (WHO 2018) Road (WHO 2018)

= =Air [before)

= =Rail (before) Road (befare)

Lden en dB(A)

Exposure-response functions for sleep disturbance (HSD)

——Air (WHO 2018} ——Rail (WHO 2018) Road (WHO 2018}

= =Air before) == =Rail (before) Road (before)

Ln en dB(A)

Exposureresponse functionfor annoyanceand
sleep disturbance

NOISHNDICATORS

The Lden indicator (which stands for Level day
evening night) is an indicator of overall noise
perceivedover 24 hours which takes into account
individuals' heightened sensitivity to noise in the
evenings and at night. The Lden indicator is
calculated using equivalent average noise levels
duringthe day (6AM-6 PM),in the evening(6 PM-10
PM),andat night (10 PM-6 AM) applyinga weighting
of +5dB(A)and+10dB(A)to noisein the eveningand
at night. It is calculatedasan averageoverthe year.

The Ln indicator (Levelnight) is the averagenoise
energyoverthe nighttime period (LO0PM-6 AM). It is
calculatedasan averageoverthe year.

10 Burdenof diseasdrom envionmentalnoise, WHO
bureaufor Europe April2011.
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REFEREDNEVALUES

WHOrecommendations

To protect the health of populations,in its October
2018 report, the WHO published guidelines
concerning environmental noise,  strongly
recommendingeducingexposureto transportnoise
to the levelsbelow:

WHO recommendatias indB(A) | Lden | Ln

Road traffic noise 53 45
Rail traffic noise 54 44
Air traffic noise 45 40

TheWHO'srecommendationsnustbe consideredas
targetsto reachin order to minimise the negative
effectsof noiseon populations.

Regulatorylimit values

Fanceadoptedregulatorylimit valuesbasedon the
frameworkof the transpositionof Europeardirective
2002/49/EC.

Limit valuesare defined in Europeandirective as"a

valueof Ldenor Lnight,andwhere appropriateLday
and Leveningas determined by the Member State,
the exceedingf whichcausescompetentauthorities
to consideror enforce mitigation measures;limit

valuesmay be different for different types of noise
(road, rail-, aircraft noise, industrial noise, etc.),
different surroundings and different noise
sensitivenes®of the populations;they may also be
differentfor existingsituationsandfor newsituations
(where there is a changein the situation regarding
the noisesourceor the useof the surrounding)".

Thelimit valuesset by Francein applicationof the
Europeardirectiveare mentionedin the decreeof 24
March2006andthe order of 4 April 2006, pertaining
to the creation of noise maps and environmental
noise prevention action plans. For the sourcesof
transport, they are asfollows:

French limit valuesn dB(A) | Lden Ln
Road traffic noise 68 62
Ralil traffic noise
Conventional railways 73 65
High speed railways 68 62
Air traffic noise 55 No limit
value

11 Burdenof diseasdrom environmentahoise, WHO
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It shouldbe noted that Francedid not define a limit
valuefor aircraft noiseat night.

Followingthis report, in the absenceof a limit value
for night-time traffic, we usedthe valueof 50dB (A).

Thisvalue may be consideredas critical considering
the exposureresponsecurvesprovidedby the WHO
for sleepdisturbancerelatedto aircraft noise.20%of

peopleexposedo night-time noiselevelsof 50dB(A)

claimthat their sleepis highlydisturbed.

DISABILITADJUSTED
LIFEYEARSDALY)

BASEDon the data from strategic noise maps
expressedusingthe Ldenand Ln indicators, it was
possibleto calculatethe number of people affected
andpeoplewhosesleepwasdisturbedat anypointin
the territory, dependingon the level of exposureto
transport noise, using the previously mentioned
doseeffectrelationshipgecommendedythe WHO.

This work continued with the evaluationof healthy
life-years (disabilityadjusted life-years, DALY)lost

due to annoyanceand sleepdisturbancecausedby

transport noise. The DALYs a metric recommended
by the WHO! which quantifiesthe deterioration of

populations'healthdueto diseaseor by exposureto

environmentalfactors.

The WHO estimates that annoyance can be
translatedby a health deterioration coefficient(also
called disability weight) of 0.02, and 0.07 for sleep
disturbance.The disability weights related to each
health impact vary on a scaleof 0 (undeteriorated
health)to 1 (death). Theywere calculatedbasedon
expertopinionscollectedby the WHO.

It is thereby possible to convert the previously
presentedexposureresponserelationships(cf. page
11) into graphsthat show the potential individual
health risk dependingon the level of exposureto
noise. For this, the DALY3dost due to annoyanceor
sleep disturbance are calculated applying the
correspondingdisabilityweightsand then appliedto
anindividualwhoseexposureto noisewould remain
stablethroughouttheir life. Thefiguresprovidedare
for an averageindividual with a life expectancyof
83.4 years,which is the averagelife expectancyfor
menandwomenlivingin lle-de-Francg(85.8yearsfor
womenand80.9yearsfor meng sourceINSER014).

The following figures show the results obtained in
numbers of healthy life-months lost due to noise
during a lifetime for annoyance and sleep
disturbancefor exposureto eachsourceof transport
noise.

bureaufor Europe April2011.
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Healthy life-months lost due to annoyance caused by transport noise
per individual during a lifetime

= Air = Rail Road

3
a5 50 55 &0 65 70 75 kL
Lden in dB(A)

o

B

Healthy life-months lost due to sleep disturbance caused by transport noise
per individual during a lifetime

=i =—Rail Road

Lnin dB(A)

Healthy lifemonths lost due to noise during a
lifetime for annoyance and sleep disturbance

By usingtheserelationshipsit is possibleto convert
strategicnoise mapsinto potential individualhealth
risk mapsfor the noisefrom eachmode of transport
and the cumulatedtransport noise. Thesemaps,on
pages 14 and 15, give an idea of the scale of
inconvenience caused by transport noise for an
individualwho livestheir whole life within one part
of the region.

We provide below a few examplesof concretecases
of situationsof high exposureto noisethat can be
encountered:

High exposureto road traffic noise
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High exposureto rail traffic noise
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High exposureto air traffic noise

1

1

I 2F y @S NIYyIRIA @A Bdgly 3SR 3 S
2F2¢®E KS MBI 2 ALRS { ¥Ry
A d8SEdLI2 BB RS Wi NN Y 20At 3S32PSE @

R. o YURNE dryRRO 0§ A KT ¥ v (0 K &
2 RS ff MRERAES Y 2 VP2 v R 2
GKByy2el yR8Y2y (K8 21t SSLJ
RAaGdzNDI yOSO @

I 2F y @S NIYyIRIA & A BBdgly 3SR 3 S
2F 2y 29 KIS NIBH 2 ALRS | Wb RIY
A ISSERLI2 BB RS M NI Y 20r 3S328SE @

R. o YURNE qeyRRO 0 A IKdii ¥ v (1 K &
2 RSt ff (MREER DY 2 ;\oéd@ y(fwﬁz
uKlsyyzel YyRSBY2y iK&8 22t SS LI

R. OF YURNE dzyRRO !0y A JoKai ¥ v (i K &
2 KRS tf MFERdES & 2 Aoavd2 vy (RS
GAKISyy2el ydE2y iRdasa t SS LI
RAA&AGdND I yOSO @

/2%y 0SNIyFS &M Bdgly FSR 3 S

R. o YURNE dny RO 0§ A KT ¥ v (1 K &
2 KSI ff MiRERdES Y 2 VP2 v R 2

G Klsyyz el yRS8Y2y Gkaa® at SSLI
RAaGdND I yOSO @

F2F ¥ @S NIy & A Bdgly SR 3 S

2F 2 L 8T KSt A AL2S { Wb Bl

{4

~

R. O YURNE dndR6 0§ A KT Y y (i K &
2 KRS ff MR dEBY 2 Mae y(ﬁerﬁﬁ”sz
gKlsyyzel yREY2y iK&z8 22t SS LI

[ 2F 05 NIy B A gl E5R 3 S

I YRy C R.0 OB B fH BZRSNIO] 4 L2 0 h2 T 2 B 1 KiSH MING/ 8 ALA2E  dzb 2Iy

FTARIYROXNS 2y 2ES | MREERJZS

(32 2630808 y R E KISy y 2 8H WD S
58 Oy (RIIBA t RALIG dZND F Yy O

0P

A 465 J2 BB RS WiINNU Y 20K 85372SH
R. O YURNE qryRRO 'Oy A KT ¥ v (i K &
2 KS| ff WMF2R duiS ¥ 2 Aoave v (RKIZS
GAKISYyy2el yo2 y iKdas#a t SS LI
RA&GdzeDB | yOSO

Healthimpact of transport noise in the densely populated zone ofldd-rance region

February2019



BRUIPARIF REPORT /14

POTENTIAL OF HEAIRIBKS FOR AN INDIMAL

DUE TAUMULATEDRANSPORT NOISE EXPRE
NUMBER OFHEALTHY LHMEONTHSOST DURING A LIKME
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