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Swedavia AB (S):s ansdkan om nytt tillsténd
enligt Miljébalken (MB) for verksamheten vid
Goteborg Landvetter Airport (GOT), Hiarryda

kommun

Ola Christenssons synpunkter pd S:s yttrande
den 30 oktober 2015. (uMOD:s aktbilaga 69)

Jag vidh8ller samtliga yrkanden och grunder,

gsom jag anfort i Vinersborgs tingsrdtt, Mark-
och miljodomstolen (MMD) samt det jag anfért

i mitt Overklagande till MMOD den 12 augusti

regpektive den 27 oktober 2015,

Jag bestrider S:s yrkanden i bdde MMD och
MMOD. '

Jag foljer uppstdllningen i S:s yttrande den
30 oktober 2015.



1.2

Skdlen for instdllningen...

Forsta stycket

Sis pastdende att LFV och S drivit pd den tekniska

utvecklingen ir inte sant. Tvdrtom har Sverige ofta

varit sist vid infOrandet av ny teknik. S:s hdnvis-
ning till flygsdkerhet har varitoch #r den stlende

urgidkten.

DErtill kcmmer att begreppet "ny teknik'" inte &r
detsamwa som MB:g "bista mdjliga teknik'", det vill

sdga miljovinlig teknik.

Ny teknik kan vara och dr inte sillan miljoskadlig.
Ett konkret exempel &dr den tidiga-avvikelsen frén
8ID i syfte att dka GOT:s trafikkapacitet. Den til1l1-
ldter dels Overflygning av tdtorter dels hogre max-
builer. Men det bekymrar inte S, som Ommar fér flyg-
bolagens skattebefriade bridnsiekostnader och ser
deésa som vidgande skdl for kortare flygvigar. Bé

De minskade utsldppen till luft vid tidig av-
vikelse frdn SID 4r emellertid marginella och upp-

viger inte det dkade flygbullret.

P4 s. 6 pdstdr S "att det inte finns nigot som
indikerar att samhélletli ndrtid avser att gbra ni-
gon annanr beddmning av vilka krav som bor stillas.™
Denna uppfattning torde S vara ensam om. Den har
redan motbevisats av den nya forskningen om [lyg-
bullrets h#lsoskadlighet..WHQ har ocksi avigerat
nya rekommendationer f8r bullergridnser. Mer hirom

nedan 1 avsnitt 2.2 Hdlsoaspekter.

/o



. 9 Hir hdvdar & att det inte finns ndgot skdl att med-
dela tidsbegriénsat tillstdnd. Jag hdvdar motsatsen
och hidnvisar till den globala uppvirmningen, som
orgsakag av bl. a. trafikflygets utslidpp av vixt-
husgaser. Utan resfiktioner kommer GOT:s utslipp / tr
fradn LTO-cykeln att fordubblas vid sokt och av MMD
beviljad verksamhet. Se vidare nedan under avsnitt

7-4.10.

2.1 Instdllning...
s. 9 Har har #underlétit att redovisa mitt yrkande 1

mina synpunkter den 27 oktober 2015 g. 2, dir jJjag
skriver: "Den nya kunskapen om flygbullrets hidlso-
skadlighet innebdr, att bullernivider Gver 54 dB inte
ldngre dr godtaghara. Intill dess att trafikflyges
klarar bullergrdnsen 94 dB, krdvs trafikrestrik-

tioner (bl. a. f6rbud mot tidigare avvikelser frin
SID) och battre bullerisolering av fler fastighe-

ter.n

Jag bifogar en kopia av Correia's m. fl. artikel
i BMJ den 8 oktober 2013.(Bilaga 1)

2.2 ©OKilen for instillningen...

s. 10 Som jag tidigare framhdlliffick Malmd Airport sitt
till=atdnd, innan Correia's é. fl, forskningsresultat
hade publicerats.

Arlandes tillstdnd lutar sigsnot SFS 2015:216, som
uppenbarligen inte beaktat den nya kunskapen om

flygbullrets stora hidlsoskadlighet.

11 Vad betrdffar spridning "Over ett stdrre geogra-

fiskt omrdde lidngre ut fran flygplatsen" kan den
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innebdra en avlasining. Men denna méste ske med
anvandning av bdsta mdojliga teknik, s4 att eventuel-
la tdtorter blir kringflugna. Beslut om spridning
miste fattas i direkt samrid med berdrda nirboende,
Kommunerna #dr i detta sammanhang olédmpliga. AllL
erfarenhet visar, att kommunerna runt GOT inte
prioriterar trafikflygets mil jofrigor.

8 hidvdar att dess foreslagna metodik "skapar mar-
ginaler for att beakta de variationer av maximaia
ljudnivder som uppstar pd marken.'" Men dessa margi-
naler dr otillrickliga. Det standardvider som S
utgdr ifrdn intraffar bara vid enstaka tillfillen

och ‘beaktar inte variationerna i flygplanens to-
talvikt och motorpadrag.

Spridning i mdtresultat...

8 hdvdar att den nya SID~proceduren inte kommer
att ge upphov till en sidan variation av 1jud-
nivaer till f9ljd av spridning i h&éjdled, som
redovigades i resultatet fridn immissionsmit-
ningen 2012, Men for de nirboende. sgom blir
dverflugna, kommer bullervariationerna att fort-
sitta dels mellan flygplan av samma klass pd grund
av olika starivikt ooh vixlande videxr men framfdr
allt pd grund av vixlingen mellan flygplan fran
olika klasser. Maxbulliret pi marken kommer att
vaxla meilan varje overflygning., Jag hinvisar
till Hakan Jerenviks bullermitningar i Tollered,

(MMD:s aktbilagor 145 och 151)

HEls=caspekter

S vidhdller "att m8jligheten att f& limna SID,
atifrin ett milpmedicinskt perspektiv, inge far
nigra effekter pd boende runt flygplatsen."



Som jag tidigare pipekat har vetenskaplig miljd-
medicinsk forskning i USA for férsta gingen (den

8 oktober 201%) publicerat bevis fir ett statis-
tiskt signifikant samband mellan flygbuller och
allvarliga/dsdliga hjért- kirlsjukdomar (bl. a.
stroke) frén och med troskelvidrdet 55 dB. (Bila-
ga 1) Bn kopia av rapporten har ocksd verldmnats
till MMD som bilaga & till mitt yttrande den 13
januari 201%. (MMD:s aktbilaga 133)

Rapporten i BMJ den 8 oktober 2013 har i ett slag
redovisat ny kunskap, som omintetgdr alla S:s ar-
gument i flygbullerfrigan. Rapporten i BMJ dr ett
internationellt genombrott som innebidr ett para-
digmskiftea

Att § vigrar att acceptera detta Hr inte forvédnande.
ifen det #&r uppsee,ndevickande att Regeringen i

SFS 2015:216 inte beaktat den nya kunskapen.
Forordningen #r en fdrvaltningsskandal och den har

tver natt skapat ett folkhilsoproblem.

Ti1ll detta skall liggas tekniska ridets Joen
Morales skiljaktiga mening i MMD:s deldom, dir

han inte utesluter stridngare bullerrestriktioner.
Jag antar att han syftar pd WHO:s aviserade nya
bullerrekommendaticoner. Redan &r 2009 konstaterade
WHO att nattbuller utomhus over 40 dB Ar hdlsoskad~
ligt. (Bilaga 2)

Bxkurs: pd sidan 17 i tredje stycket skriver S

"forgumlig". Jag antar att S menar forsumbar.
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Instdlining till yrkanden...
Jag vidhdller mitit yrkandei tredie stycket.

Skdlen till insgtdllningen..,

BXRAELKR

S pistadr att det inte finns nigra sskerstdllda re-
sultat, som visar ati barns hidlsa pAverkas i stbrre

utstrickning 8n vuxnas hilsa.

Men hdr underléter S att ndmna, att flygbuller pi-
verkar barns inlédrningsfdrmiga negativi. Detta dr
vilkint och det har fastdllts i filera olika studier.
Se NV:s yttrande 2014-09-04 s. 4-5. MiD:s aktbilaga
103, (Bilaga 3)

Detta 8r av stor betydelse for sdvil forskolor
som grundskolor under de nya utflygringsvigarna.
SAvitt jag kan se, har S inte redovisat nigon kart-

ldggning.

Jag har efterlyst en precisering av begreppet
"enstaka". Skidlet dr att ordet har olika valdrer
bercende pid 1 vilket sammanhang det anvinds, t.
ex. enstaka [lygrérelser per dygn (oberoende av
fiygplanstyp) eller per minad (mest bullrande
filygplanstyp).

Mine yrkanden om kortare tidsfrister for buller-
skyddsdtgdrder 4r inte orimliga. S har hittills
inte prioriterat dessa Atgirder. Hu miste bola-
get skirpa sig och 4dtgdrda behoven utan vidare
dréjsmdl. Det kanske kriveg en eller ett pa#viss-
tidsanstdllda medarbetare, men det #r ett rimligt

krav nidr de ndrboendes liv och hdlsa stdr p4 spel,



Att skylla pa vidderlek ocn drstid dr numera ett svep-
skil imff inom byggbranschen. Jag vidhdller alltsd
samtliga mina yrkanden om bullerskydédsdtgirder.

Bullermdtning

Instdlining...
Jag yrkar drliga bullermitningar och hinvisar $ill
att ménga flygplatser i Eurcpa och USA har konti-

nuerliga bullermétningar nir flygplatsen #r &ppen.

Behovet av verkiiga bullermitningar har tydligt
visatg av Tollereds byalags egna mitningar.
(MMD:s aktbilagor 14% och 151)

Samrddet miste innefatta flygbullergrupper, lokalsa
féreningar och n#tverk. Det rdcker inte med kom-
muner, eftersom de ofta saknar kunskap och sdtter

arbetstillfillen fore kommuninvénarnas hilsa.

S:8 bestridande visar att S:s miljCengsgement &r
nistintill obefintligt och att S:s egen miljo-

policy 8r en Potemkinkuliss.

Skdlen f0r instdllningen...

Med all respekit fdr tillsynsmyndigheten kan den
inte ha den detal jhunskap som kridvs. Jag hidnvisar
till exemplet Tollered, S skall vara utforare,

inte medbestdmmande.

S:s pastdende om god Bverensstimmelse mellan
berdknade och uppmitta virden motsigs av Tolle-
reds byslags egna miatningar &r 2015. Didr vixlar
maxvérdena mellan 80 och 101 dB. (MMD:g aktbi-
lagor 145 och 151)
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Gvriga yrkanden...

Ola Christensson

MEE

Jag har anfort sex exempel pd allvarliga birister

i S:s MKB. (MMD:s aktbilaga 13%, s. 2-7)

Jag vidhdller min uppfattning.

S bembter mig pi en enda punkt. S skriver att bolaget

inte kan siyra i vilken utstridckning flygholagen ko-
per certifierat biobrinsle. P4 min friga till Gyhen-

burg Fuelling Company (GFC) och tillgynsmyndigheten
{H8rryda kommun) har jag till dags dato inte fatt

ndgot svar. Mer hdrom under avenitt T.4.10.

Villkor 1

S bestrider mit#yrkande. Skdlet #r "praxis och inte
en inaktuell kvarleva',

Men formuleringen gjordes, innan fasta flygvigar
hade infdrtg. Sedan har den hingt med av slentrian,
Eftersom tolkningen kan tanjas efter behag, #r den

mycket oldmplig i en villkorstext.

8. 3#& 35 S h&vdar vidare att mitt forslag $ill villikor

skulle vara rdttsosdkert, eftersom det #r oklart,
hur en beddmning av vad som dr bidsta méjliga tek-
nik skall goras.

5 tycks inte kdnna till varken férarbetena

till ¥B eller den EG-lagstiftning, dir "best
available technique (BATffdefinieras. Jag hin-
visar till NV:s brev till mig 2014-06-03.(Bila-
ga 4)

S siger sig inte heller férstd vad som menas
med S:s mark. Savitt jag vet, Hger S marken

ddr GOT:s flygplatsverksamhet bedrivs. Men

I

/ ot
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delar av denna mark dr uthyrd tiil flygy, mark-
transpori- och servicebolag. I dessa fall har
S méjlighet att i hyésavtalen skriva in egna Sre

villkor.,

Eftersom minga foretag tdvliar om att fd hyres-
avtal med S, dr det ingen svirighet fdr S att
infdra miljbkrav i dessa avial. Det krdvs bara

god vilja.

Huvudregel ~ Villkor 2

8§ forstdr inte mitt yrkende att tdtorter inte
skall f4 dverflygae och anser att min hinvis-
ning til#ﬁésta méjliga teknik &dr oklar och
rittsosiker.

Detta 8r dnnu ett bevis pd Sts bristande goda
vilja. Jag hidnvisar till mina argument ovan i
avenitt 7.4.2 och den nya forskningen om flyg-
bullrets hHlsoskadlighet samt den nya ieknik
som gor det m8jligt att genom forprogrammering
av flygplanens FMS automatiskt kringflyga tidt-
orter ldngs SID.

Vad betraffar den nya forskningen om flygbull-

rets hidlsgoskadlighet vidhdller 8 sin uppfattning,

att Correia's m., fl, forskningsrapport i BMJ den

8 oktober 2013 inte ©ilifdxr ndgot nytt. Detta _
hﬁpnadsvackande phstdende vigar, att 8 inte fat- / &

tat nagonting.

Jag har tidigq)re kongtaterat, att Correiats m.
fl. forskningsrapport inte kan ha varit kind av

Gosta Bluhm, nir han skrev sin beddmning angdende
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GOT.

Forskningen fram till den 8 oktober 2013 hade visat
att flygbuller innebar risk for vissa hjdrt- kirl-
sjukdomar t. ex. hdégt blodtryck.Correia's m. fl.
forskningsrapport visade for forsta gingen ett
statistiskt signifikant samband mellan flygbul-~
ler och allvarliga hjirt- kirlsjukdomar (t. ex.
stroke) med trdskelvidrdet 55 dB.

Detta genombrott innebdr eti paradigmskifte inom
den miljdmedicinska forskningen. Det dr sivité

jag vet den hittills storsta studien. Den omfat=
tar ca fyra miljoner dldre personer, som blivit
inlagda pi sjukhus och diagnosticerats diar.
Gemerisamt f0r dem &r att de var bogatts i nir-

heten av en flygpilats i USA.

S:s juridiska ombuds stidllningstagande dr ett -
intellektuellit Haveri.

Foreskrifterna i SFS 2015:216 dr en mil jomedicinsk
katastrof och miste snarast ersidttas av en ny for-

ordning, som beaktar den nya kunskapen.

Vad betridffar CDO-proceduren hinvisar jag till mina
tidigare synpunkter. Dessutom vill jag fdsta MMUD:s
uppmirksamhet pd bestimrelserna vid Frankfurt am
Mains ilygplats, som fdregkriver att en fullstindig
CDO-procedur skall tilldmpas "whenever possible’,
(MMD:s aktbilaga 169, bilaga 1)

dJag yrkar att samma formulering skall inforas i ALP
vid GOT. Den innebidr att en pilot, som (pi4 grund av
risk t, ex. for isbildning) nekar att tilldmpa en
fullsténdig CDO-procedur, fir dispens av flygtrafik-

ledningen.
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Ndr det gidlier nattsiidngning av GOT har § inte fram-

fort ett enda argument for nattdppethdllning.

Riksdagens transportpolitiske mal sdger inget om

nattstdngning av flygplatser.

Med hdnsyn till den nya miljOmedicinska kunskapen
om flygbullrets hdlsoskadlighet och kravet pid hdll-
bar utveckling dr det en stor samhdllsekonomisk

vinset att stdnga GOT nattetid.

Ankommande trafik - Villkor 3

8:8 argument dr att tdtorten Ingared i Alingsis
kommun kommer att overflygas "mer sdllan", For
Tollered blir det bara en margineil fdrdndring.
Om fordndringen inte genomfdrs, aviastas inte
Ingared.

Ingared och Tollered har ca 1 200 invénare var-
dera. §jdlvklart &r det bra om Ingared kan av-
lastag,men inte tiil priset av en lidgre inflyg-
ningshdjd. i den smala korridoren mellan Tollered
och nordtstra Floda.Det skulie oka flygbullret,
som redan Hr ocacceptabelt higt (80-101 dB).
Eftersom Sts forslag innebdr att ICAQ:s krav pd
rakbana fére ILS slopas, miste Tollered kunna rundas
pd 3 000 fots héjd for att ansluta till ILS vid

#jon Uspens nordspets, d. v. s. sydvidst om FAP

vid Lensjon. - Jag efterlyser storskaliga kartor,

som viser detaljerad topografil

Vad betridaffar en glidbana med 3.2 graders lut-
ning vid GOT hédvdar 5 att det inte #r mojligt att
infdra en gadan. Att det genomfdrts vid en annan

flygplats "saknar didrfor betydelse", Detta #r nonsens.
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CDU-procedur

Jag vidhéller mitt yrkande och hinvisar tiil

vad jag anfdrt ovan,

Uppfdijning av teknikutveckling - Villkor 3

S hivdar att 4rligae redovisningar inte skulle
vara rimliga. Scm-skil anfdr 3 att teknikuiveck-
lingen i regel inte gir snabbt "dd filygsikerheten

méste sikerstidllas".

Mitt yrkande om arliga redovisningar &Hr bide
rimligt och angeldget. Om S inte skulle ha nigot
att redovisa, rdcker det med en kort notis, som

det tar ett par sekunder att skriva.

Handlingsplan fdr utslipp till luft - Villkom 11
S bestrider och hivdar att det dr omdjligt '"att

reglera att bdsta m&jliga teknik ska anvidndas",.

Jag hinvisar till mins argument ovan i avsnitt
7.4.2. Aterigen dr det den goda viljan, som sak-

nas hos 8.

Informationsorganet - Villkor 19

S BESTRIDER MITT YRKAnde och anser att det dr orim-
ligt.

5 skriver att tillsynsmyndighet och kommuner "fAr
anges representera allminna intressen', Ja men
tillsynsmyndigheten har inte den detal jkunsksap

om hela nidromrédet som erfordras.

Vad betrdffar kommunerna #r det kornmunstyrelsens
politiska majoritet scm avgdr om kommunen vill
lyssna pad lokala intressgen,

Att flygtrafikijinsten fir anses representera
kompetens vad gédller flygvigar &r en sak, men
Naturvidrdsverket besitter unik mil jékuunskap,

som kan tillfdra ny och viktig information.

#
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S anser vidare att det 4r "bAde orimligt och olimp~
ligt" att detaljreglera nir informatiosorganet skall

sammankallag. § anser ocksz& att det Hr "skidligt och
lidmpligt" att tillsynsmyndigheten och S i samrdd be-
stdmmer hur arbetet 1 organet skall bedrivas.

Det &4r en arrogent instdllning. Den avgldjar att

S dr ett bolag, som &r vant vid att fid som det
vill. Men sjdlvklart skall den som dr satt under
tillsyn inte bestiamma.

Eftersom informatiosorganet endast sammantridder en
ging om Aret, dr det nddviindigt att mbtet dger rum
forst ndr deltagarna har fadtt bolagets miljdrapport
(for foregiende &r) och hunnit 18se den. DA kan
fler deltagare =stille relevanta frigor och fér-

hoppningsvia f& relevaja svar, / nt

Uvriga villkor (kontrollprogram) - Villkor 25

S vidhaller att den redovisning som sker i dag
Ar fullt tillrdeklig och utt mitt yrkande dr "helt

orimligt" samt ati det inte skulle tillfﬁrékégot
for en beddmning av miljdpaverkan. Jag hivdar mot-
satsen.

Som jag framhéllit i samband med mitt yrkande sker
en kontinuﬁlrlig uppfoijning av alla flygrérelser
vid GOT S:s tva redovisningssvsiem ANOMS och TRISS,
De producerar l1ltpande detal jerad statistik Sver
alla flygrorelser. (Systemh3llaren Brilhl & Kiaser
kan leverera all slags statistik med anknytning
£i11 civil flygtrafik, )

Flygrérelsernas fordelning under trofikdygnet Ar

av stdrata vikt for att bedodma bullerbelastningen.
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Diarfér dr det oacceptabelt att 8 tilléts neka att

redovisa den nuvarande natirafikens omfattning.
Sammanfattningsvis har 3 inte framfdért ndgra

vigande gkil mot mitt yrkande.

Riddningst jinsten

S bestrider mitt yrkende och anfdr som sgkil att

S uppfyller gillande fodrordning.

Det dr sant, eftersom forordningen inte sidger

ett ord om rokdykare. Men om jag dr ritt infor-
merad, har rdddningstjdnsten vid GOT tidigare

haft utbildade rdkdykare i sin tjsinst. Nuvarande
flyegplatsledning har emellertid inte beviljat medel

for att bibehdlla denna kompetens,

Det Br provocerande stt Sveriges nist stirsta
flygplats inte anser sig ha radd att vidmskthilla
en kvalificerad rdddningstjanst.

Jag vidhdller mitt yrkande,

VilLkor om inblandning av biobrinsie...

8 hivdar att bolaget inte hanterar flygbrinsle

och hidnvisar till Fly Green Fund. Men sd 1&dtt

kan 3 inte komma undan sitt ansvar.

Eftersom § har mil jdansvar for trafikflygets

utglidpp inom LTO-cykeln vid GOT, Aligger det

S A att med anvdndning av bidsta m&jliga teknik /nf
minska utslidppen till iuft fran LTO0-cykeln,

LDetta kan ske genom ett nytt villkor, som f&re-
gkriver att flygplan som trafikerar GOT skall
ha minst femtioprocentig inblandning av certi-

fierat biobridnsle i sina brinsletanksrn.
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Vid den stkta och av UMD beviljade verksamheten
kommer utslédppen av koldioxid frin LTO-cykeln att )
férdubblas (frin ca 40 000 ton till ca 80 000 F ton //

per 4r). En halvering av dessa utsldpp &4r en visent-
lig reduktion av trafikflygets klimatskadliga utslipp.

S:g hidnvisning till Fly Green Fund ir ett forsdk
att komma ifrdn det egna ansvaret. Det demonstre
rar tydligt S:s ovilja att i handling minska tra-
Tik flygets klimatskadliga utslépp.

Jag yrkar alltsd ett nytt villkor, som féreskriver
krav pd femtioprocentig inblandning av certifierat

biobrdnsle i de trafikflygplan, som landar pd och

startar frian GOT.

Floda den 4 december 2015

N p ¢
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0la Christensson

Postadress: Kldvervigen 13
448 36 FLODA
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RESEARCH

Residential exposure to aircraft noise and hospital
admissions for cardiovascular diseases: multi-airport

retrospective study

880 OPEN ACCESS

Andrew W Correia quantitative analyst', Junenette L Peters assistant professor®, Jonathan | Levy
professor’, Steven Melly geographic information systems specialist’, Francesca Dominici professor,

assoclate dean of information technology*

“NMAR Group, Somerville, MA, USA ; *Department of Eaviranmental Health, Boston University School of Public Health, Boston, MA, USA; *Department
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Abstract

Objective To investigate whether exposure ic alreraft nolse increases
% ngk of hospitafization for cardiovascular diseases in alder people

1 near airports in the United States. We superimposed
<f eircralt noise levels (in declbels, dB) for 89 airports for 2009
&y the US Federal Aviation Administration on census block
sion population data to construct two exposure metrics applicable
 sogs resciuton health Insurance data: population waighted noise
i sash Zip eo0e., and 90th centile of noise among populated census
n gach Zip code.

Setting 2018 op 2cdes surmolinding 89 airports In the contiguous states.

7 383 people eligible to participate in the national
o2 !Madicare} program (aged 265 years) residing near

-outstme measures Percentage increase in the hospitalization
S0 rase for cerdiovascular disease associated with a 10 dB

wenmentaf Health, Harvard School of Public Health, Boston; *Department of Biostatistics, Harvard Schoolf of Public Health, Boston, MA

increase in aircraft noise, for each airport and on average across alrpotts
adjusted by individual fevel characteristics {age, sex, race), zip code
level sacioeconomic status and demographics, zip code kevel air pollution
{tine particulate matter and ozone), and roadway density.

Results Averaged across all alrports and using the 901h centile naise
exposure matric, a zip code with 10 dB higher noise exposure had a
3.5% higher (956% confidence interval 0.2% o 7.0%} cardiovascular
hospital admission rate, after centrolling for cavariates.

Conclusions Despite limitations related to potential misclassiication of
exposure, we found a statistically significant assoclation between
exposure to alreraft nolse and risk of hospitalization for cardiovascutar
diseases among older people living near airports.

Introduction

Exposure to ajircraft noise has been associated with physiological
responses and psychological reactions,’ ? such as sleep
disturbances, sleep disordered breathing, nervousness, and
annoyance.”* However, the extent to which exposure to aircraft
noise might increase the risk of adverse health outcomes is not
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well studied, Recent literature, primarily from one multicenter
Euvropean study, has provided evidence of a relation between
aircraft noise and hypertension cutcomes, including incidence
of hypertension,’ self reported hypertension,” increased blood
pressure,” and antihypertensive medication use.™ These
findings are supporied by a broader literature, which evaluated
the association between residential exposure to notse and
cardiovascular disease and found substantial evidence for
biological plausibility and positive associations between noise
and hypertension, myocardial infarction, and ischemic heart
disease.” Potential biological mechanisms may include induced
release of stress hormones™ " and indirect effects on sympathetic.
activity, which is associated with adverse metabolic
outcomes, >

However, few studies of the relation between aircraft noise and
cardiovascular disease have been conducted to date,! in part
because these studies have small numbers of airports and
therefore do not have sufficient statistical power. One study in
the Netherlands examined a single airport and had somewhat
inconsistent findings, with an association between airport noise
and hospital discharge for myocardial infarction in women but
not in men.” A large national scale study in Switzerland found
evidence of an association belween exposure to aircraft noise
and myocardial infarction mortality.” To our knowledge, no
study has been conducted to date that includes a large study
population across muliiple airports to estimate the association
between exposure to aircraft noise and hospital admissions for
catdiovascular outcomes. The rigorous estimation of this
association requires a sufficiently large number of airports with
large surronnding populations, and sufficient variation in the
exposure to aircraft noise. We applied statistical methods
(hierarchical Poisson regrassion models) to estimate the
association between zip code level exposure to aircraft noise
and zip code level hospital admission rate for cardiovascular
disease for each airport, and also to estimate this association by
combining information across all the airports. The hierarchical
Poisson regression mode] allows us to adjust for potential
confounders both at the individual level and at the zip code
level, and to estimate airport specific and overall associations
between exposure to aircraft noise and health outcomes
accounting for the clustering of the zip code level abservations
by airport.

In this study we use the large and nationally representative US
population of Medicare entollees to evaluate the association
between airport related noise and the risk of hospital admission
for cardiovascular disease in the population aged 65 years or
more residing near airports in the contignous states.
Understanding the link between aircraft noise and cardiovascular
disease outcomes is important in characterizing the potential
benefits of intervention strategies.”

Methods

We obtained the study population from Medicare billing claims
for the year 2009. In the United States, unless affected by some
specific chronic condition, only people aged 65 or more are
eligible for the national insurance program, Medicare, Qur study
population (6 027 363 people aged 265 years enrolled in
Medicare and residing in the 2218 zip codes ¢lose to the 89
airports) corzesponds to approximately 15% of the entire US
population of older people.

From the claims, we extracted individual level information
regarding the date of hospitalization, length of hospital stay, the
associated primary and secondary diagnostic and procedure
codes (international classification of diseases), and the costs
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billed to Medicare. Additional individual level data included
age, sex, race, and zip code of residence.

We examined five cause specific cardiovascular hospital
admissions based on ICD-9 codes (international classification
of diseases, 9th revision) for primary diagnosis: heart failure
(ICD-9 428), heart rhythm disturbances {426 to 427,
cerebrovascular events (430 to 438), ischemic heart disease {410
to 414, 429}, and peripheral vascular disease (440 to 448), A
vaziable for total cardiovascular disease admissions was
calculated as the sum of hospital admissions for all these causes.

Noise exposure estimates

The US Federal Aviation Administration provided us with
aircraft noise contours in decibels (dB) for 89 airports in the
contiguous states, These noise levels were estimated at the
centroid of each census block surrounding each of the 89 airports
out to a minimum of 45 dB, where a census block is the smallest
geographic entity for which population data are available in the
US census. Noise contours were obtained using the Integrated
Noise Modet version 7.0a.” The noise descriptor used was
day-night sound level (DNL)}, which adds a 10 dB “penalty” to
night time (that is, 10 pm-7 am).*® Medicare data provide
residential information at the zip (postal) code level only. Zip
codes are larger geographical areas that are comprised of census
blocks (on average there are 168 census blocks per zip code).
Therefore, we aggregated the noise exposure across census
blocks to obtain an estimate of zip code level (technically, zip
code tabulation area) exposure ¢ noise. More specifically, we
constructed the following two exposure metrics at zip code
level: population weighted average noise (arithmetic mean)
among the census blocks within each zip code, where each
census block was weighted by the size of the population aged
65 or more obtained from the 2010 US census, and the 90th
centile noise exposure among the census blocks within each zip
code that contained at least one person aged 65 or more.

Several zip codes were intersected by the 45 dB noise contour
at their respective airports, meaning they were comprised of
census blocks with noise exposures of both 45 dB or more and
less than 45 dB. To calculate our noise expostire metrics for
these zip codes, we assigned a value of 45 dB to the census
biocks outside the 45 dB contour, whereas census blocks inside
the 45 dB contour were assigned their actual value, as estimated
by the Integrated Noise Model. We considered only zip codes
with census blacks within the 45 dB contour with people aged
65 or more that had Integrated Noise Model estimates when
constructing the 90th centile noise exposure variable: for the
90th centile noise exposure there were 1928 such zip codes,
with a combined population of 5 523 788 people aged 65 or
more. Since Integrated Noise Model estimates were made at
census block centroids, some zip codes were excluded because
all census block centroids were outside the 45 dB contour.

In our preliminary analyses we developed other candidate noise
metrics, including the variance of noise EBXPOSUTE ACTOSS CENsUS
blocks within each zip code and percentage of population above
various noise thresholds, but focused on the population weighted
average and 90th centile noise exposure given their distribution
of values and interpretability. More details on the calenlation
of our two exposure metrics can be found in the technjeal
appendix (see supplementary file).

Qutcomes

For each zip code included in the analysis, we calculated the
number of hospital admissions and the number of people at risk
(Medicare enrollees) separately by two age groups (575 or <75},
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sex, and race {white (ron-Hispanic) or non-white). We
sonducted the analysis for hospital admissions for all
cardivvaseular diseases (our main analysis) and separately for
cerebrovascular disease, ischemic heart disease, and heart
feitare. Preliminary analyses indicated that heart rhythm
disturbances and peripheral vascular disease were too infrequent
1 enalyze a¢ stand alone ottcomes.

Potential confounders

T adjust for the potential confounding effect of socioeconomic
gy, we extracted several zip code level variables from the
¥i US census, Extensive preliminary analyses led to the
<iion of percentage Hispanic and median household income
as the two key variables that were included in the regression
. To adjust for the potential confounding effect of exposure
e pollution, we also calculated zip code level fine particulate
‘PM. ;1 and ozone concentrations for 1165 and 779 Zip
- respectively, out of the 2218 zip codes included in the
ws2s. Ajr poflution data were obtained from the US
Environmental Protection Agency’s air quality system database,
znd we caiculated zip code level averages by taking the average
- the eir poilution concentrations across all the monitors that
in that zip code. In addition, as near-roadway air pollution
aese could both serve as confounders, we estimated zip
tevel road density. The technical appendix describes how
zad density was estimated (see supplementary file).

%

ERECAL

Statistical analysis

ders for 2218 zip codes surrounding 89 airports, We
sierarchical Poisson regression models with airport specific
i 10 estimate, for each airport and on average

. the percentage increase in the zip code level

vel aircralt noise. We denote this percentage increase
relative rate.

ceail, the hierarchical Poisson regression model can
ped in two stages. Firstly, we specified a Poisson

on readel for zip code level data to estimate the relative
rane & defined above for each afrport adjusted by individual

% sacioeconomic status and air polfution). Secondly,
we combined information across airports to estimate the relative
weTage &cross all airports. The model estimated airport

airporis apousting for the clustering of the zip code level
observations within each airport and for potential differences
2w ponts in the association between noise and
hospitalizanion rates, The technical appendix provides details
on the mathematcal formulation of the hierarchical Poisson
regression madel {see supplementary file).

To iavesy

zzie the role of the potential confounding factors, we
« three hierarchical Poisson regression models for

7 weighted average and 90th centile). Model | did

= sy zip code level confounders and only controlled
dual tevel variables (age, sex, and race), Model 2

Ity controlted for zip code level socioeconomic status
aphic variables {median household income and
Hispanic). Model 3 additionally controlled for zip
code leve] exposure 1o air pollution (fine particulate matter and
GrOne dei 3 was fitted to a substantially smafler dataset of
ges raiher than the 2218 zip codes used for models 1
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and 2, because of the limited availability of air pollution data.
In secondary analyses of models 2 and 3 we evaluated the
potential confounding effect of zip code level road density (a
proxy for road noise and near-road air pollution).

Threshold analysis

We conducted additional analyses to quantify the evidence of
a potential non-linearity in the association between exposure to
aircraft noise and hospital admission rate for cardiovascular
disease. We used total hospitalizations for cardiovascular disease
as the outcome and the 90th centile noise exposure metric. In
the hierarchical models, we replaced the aircraft noise exposure
variable (originally defined as a continuous variable) by a
categorical variable indicating low, medium, or high exposure
to aircraft noise. A zip code was designated as low exposure
for naise levels of 50 dB or less {47% of the study population),
medium exposure for noise levels greater than 50 dB but 55 dB
or less (30%), and high exposure for noise levels greater than
55 dB (23%). Under this model we could estimate three different
percentage increases in hospital admission rates for
cardiovascular disease corresponding to: medium versus high
exposure, low versus high exposure, and low versus medium
exposute. Categorizing the exposure in this way, we could detect
evidence of a threshold effect if, for example, we found no
evidence of an increase in the cardiovascular disease
hospitalization rate when noise increases from low to medium,
but statistically significant evidence of an increase in the
cardiovascular disease hospitalization rate when noise increases
from medjum to high. Such a scenario would suggest that any
relation between noise exposure and cardiovascular disease
hospitalizations only occurs for noise exposures above 55 dB.
All statistical analyses were performed using R version 2.15.2.
The technical appendix provides mote details regarding
statistical methods (see supplementary filg),* *

Population attributable fraction

To facilitate the interpretation of our findings, we estimated the
population attributable fraction for aircraft noise as well as for
fine particulate matter and ozone. "T'he population attributable
fraction can be interpreted as the percentage reduction in
hospitalizations for cardiovascular disease that would occur i
each of these risk factors was reduced to a level that represents
theoretical minimum risk, termed the countetfactual exposure
distribution.” For aircraft noise, we used the 90th centiie
exposure metric, and we considered the counterfactual level of
exposure for all zip codes as 45 dB (the lowest level of exposure
evaluated in our study). Simitarly, for both fine particulate
matter and ozone we used the minimum concentration within
our dormnain as the counterfactual level of exposure (4.8 pg/m’®
and 17.6 ppb, respectively). All relative risk estimates were
taken from an expanded version of modet 3, which incorporated
additional zip code level covariates that could potentially
confound air pollution effects but had no influence on the
association between aircraft noise and hospitalization for
cardiovascular disease. For each risk factor we estimated the
population attributable fraction across all zip codes that had
exposure data for that risk factor. To ensure that the population
attributable fraction estimates were comparable to one another,
given air pollution data from only a subset of zip codes, we also
calculated the population attributable fraction for noise for the
subset of zip codes with data on air potlution. More detail about
the calculation is available in the technical appendix (see
supplementary file),
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Resulis

Overall, there were 2218 zip codes (779 with beth fine
particulate matter and ozone data) and 6 027 363 Medicare
errollees residing within the 45 dB contour level of the 89
airports. The number of zip codes {Medicare enrollees)
surrounding each airport ranged froin seven (n1=8356) to 107
(n=482 200). The tabley summarizes the population
characteristics, and figure 11 provides a map presenting the 89
airports displayed by size of the population aged 65 or more
within the 45 dB contour level.

Figure 2} shows the estimated relative rates for cardiovascular
disease hospitalizations averaged across all airports for both the
population weighted noise exposure and the 90th centile of noise
exposure. For the 90th centile of noise exposure variable,
controlling for age, sex, and race, an increase of 10 dB was
associated with an increase of 2.9% (95% confidence interval
6.8% to 5.0%) in hospital admission rate (model 1). In mode]
2, which additionally controls for zip code level socioeconomic
status and demographic variables, the estimated relative rate
was only marginally significant (1.6%, 95% confidence interval
—0.2% to 3.5%). In model 3, adding pollution variables to model
2, an increase in the 90th centile of noise of 10 dB was
associated with an increase of 3.5% (95% confidence interval
0.2% to 7.0%) in the relative raie of having a cardiovascular
disease hospitalization. Models 1 to 3, when fitted to only the
779 zip codes with both fine particulate matter and ozone data,
vielded consistently positive and statistically significant
estimates of the relative rate of cardiovascular discase
hospitalizations associated with a 10 dB increase in the 90th
centile of noise (fig 2). Figure 3| displays the airport specific
and aggregated relative rates (for model 3) of having a
cardiovascular disease hospitalization per 10 dB increase in the
90th centile of noise exposure. In secondary analyses (data not
shown), we observed that the relation of noise to cardiovascular
disease hospitalizations was almost entirely attributed to within
airport and across zip code variations in noise exposure rather
than to variations between airports, Indeed, the average within
airport standard deviation of our 90th centile noise exposure
was 4.7 dB, whereas the average between airport standard
deviation of the 90th centile noise exposure was only 1.7 dB,
indicating that most of the information used to estimate the
noise-cardiovascular disease relation in our models was from
variability in exposure within airpoits, rather than from
variability in exposure between airports.

For population weighted noise exposure, there was an estimated
6.9% increase (95% confidence interval 2.4% to 11.6%) in the
cardiovascular disease hospital admission rate associated with
a 10 dB increase in noise in model 1; however, after controlling
for socioeconomic status, demographic, and pollution variables
(models 2 and 3), this association was no longer statistically
significant. Figure 41l shows the airport specific estimated
associations for model 3 for population weighted noise, The
standard errors of the airport specific estimates were consistently
larger than those estimated in models using the 90th centile of
noise exposure, due potentially in part to the relatively limited
vatiability of population weighted noise across zip codes within
the dataset (se¢ table). Because of this larger standard error in
models using the population weighied noise exposure, we
focused subsequent analyses on the 90th centile of noise
exposure.

Considering subcategories of cardiovascular disease outcomes,
we observed generally consistent patterns among models. For

example, in model 1, an increase in the 90th centile of noise of
10 dB was associated with cerebrovascular disease and heart
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failure, with a marginal association for ischemic heart disease.
Relative rate estimates were similar across outcomes (fig 514).
For model 2, relative rate estimates for all three outcomes
declined in magnitude and lost statistical significance. Inclusion
of pollution variables (model 3) led to stable or increased relative
rate estimates for all three outcomes, relative to model 2, These
estimates lacked statistical significance other than for ischemic
heart disease but were simijlar in magnitude to the estimates
from model . For the population weighted noise exposure, a
similar pattern was observed (fig 5).

We found that associations were not sensitive to adjustment for
our proxy for road noise and near-road air poliution {toad
density). In models 2 and 3, the overall estimates per 10 dB
increase in the 90th centile of noise without road density were
1.6% (93% confidence intervat —0.2% to 3.5%) and 3.5% (0.2%
to 7.0%), respectively, and with road density the estimates were
1.6% (—0.4% to 3.5%) and 3.4% (0.3% to 6.7%), respectively,

Figure 6!\ surmarizes the resulis using the categorized 90th
centile nojse exposure variable (low, medium, or high). In model
3—controliing for socioeconomic status, demographic, and
pollution variables—we found statistically significant evidence
of an increase in the hospital admission rate for cardiovascular
disease when comparing high versus medium exposure and high
versus low exposure, but we did not find statistically significant
evidence of an increase when comparing medivm versus low
exposure, This indicates lack of an association between the 90th
centile exposure to aircraft noise and hospital admission rate
for cardiovascular disease for noise levels below 55 dB but
evidence of an association for noise levels higher than 55 dB.

From the estimation of the population attributable fraction we
found that, in total, 2.3% of hospitalizations for cardiovascular
disease in our Medicare cohort were attributable to aircraft noise.
Twenty three per cent of our Medicare cohort was exposed to
greater than 535 dB using the 90th centile exposure metric, and
this population contributed half of the attributable
hospitalizations. In comparison, across the zip codes with air
poliution data, 6.8% of hospitalizations for cardiovascalar
disease were attributable to fine particulate matter and 4.2% to
ozone. The population attributable fraction for noise was sitilar
in the subset of zip codes with air pollution data (2.2%),

Discussion

We estimated the association between residential expostre to
aircraft noise and hospitalization rates for cardiovascular disease
in the largest population of older people (=65 years) in the
United States studied to date. In modefs only controlling for
individual demographics, we found that this association was
positive and statistically significant using both of our noise
exposure metrics. The results were attenuated after additionally
controlling for area Jevel socioeconomic status and demographic
factors. However, the positive association generally persisted,
with the most adjusted model accounting for individual level
and zip code level variables as well as regional air
pollution~~particularly for the 90th centile of noise exposure
variable, which had greater vartability across zip codes than the
population weighted average, and correspondingly had greater
statistical significance. Positive associations were also observed
for individual cardiovascular hospitalization outcemes, but
statistical power was reduced.

Comparison with other studies

Our findings add to previous literature in several key ways,
Firstly, we investigated the noise-cardiovascilar hospitalization
relation across gradients of airport noise exposure levels for the
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targest number of airports and population of older people studied
te date. We used administrative data capturing the majority of
alder US adults, who represent an age group at greater risk for
candiovascular disease. We thus had a large number of events,
increasing our power (o detect relations. We used hierarchical
Poisson regression models to estimate airport specific
associations while utilizing information from each atrport for
a pooled estimate. Secondly, we evaluated the relation of noise
with cardiovascutar hospitalization as the outcome, which, to
our knowledge, has been rarely considered in previous noise
seudies. An ecological study of 62 municipalities around an
airport in Amsterdam found no clustering of cardiovascutar
hospitalizations in areas close to the airport,” * but we improve
on this study by assessing the relation for individual at risk
people and by estimating the whole exposure-response relation.
Thirdly, our study provides evidence within the United States,
where the housing stock and other factors may differ from the
Enropean populations generally studied in the past, US studies
have been more limited and have not yielded interpretable
evidence, For example, the only major US study to date that
mvestigated the relation between aircraft noise and mortality™
was conducted more than 30 years ago, focused on a single
atrport. and was critiqued for inadequately controlling for
agefsexsrace, and other analytical flaws.™ Fourthly, we
aceounted for the potential confounding of regional air pellution
and near-road air pollution/noise.

The estimated associations of similar magnitude across several
cardiovascular disease specific outcomes are broadly consistent
with the literature. For example, in areas with more aircraft
anise, more people were receiving medical treatment for heart
rauble and had a “pathological heart shape.” A 2009 review
of epidemaological studies found sufficient evidence of positive
relations between aircraft noise and high blood pressure and
use of cardiovascular medication.™ One study included in this
review investigated the relation between aircraft noise and
incidence of hypertension and found a positive association,
particelarly in older people.” Hypertension is not typically a
primary reason for hospital admission, so it was not specifically
mcluded in our analyses, but hypertension is associated with
maltiple cardiovascalar sequelae that would contribute to

hospitalizadons.

Crur ssudy suggests that although an exposure-response relation
1515 berween noise and cardiovascular admission rates, there
isz be & threshold for the effect of noise exposure on
soular disease hospitalizations, Results from our models
regorized exposure variable showed consistent

Ly significant associations in only the highest exposure
3% 4B, These findings are broadly consistent with
previcus fterature suggesting the possibility of a threshold effect
for the aircrafl noise-cardiovascular disease refation. In a
categorical analysis, Huss and colleagues™ observed significant
maraiity Tom myocardial infarction with aircraft noise only

oand associations with hypertension outcomes with
levels 30 B 1A weighted) or more,* * but did not see results
with categofies further divided above 50 dB (A weighted) likely
due 1 smali pumbers in higher categories.* It should be noted
that oaf podse xposure metrics wete calculated differently from
these in pricy stadies, given zip code level residential resolution,
o the potse bevel at which effects are seen cannot be directly
carnparad.

We did not find statistically significant evidence of heterogeneity
in the relation berween aircraft noise and cardiovascular
howpitahization across airports. In addition we found that
evidencs of an assdciation between aircraft noise and
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cardiovascular hospitalization was mainly attributable to
variation in noise exposure within airports and not differences
between airports. As proposed elsewhere,'" any observed
heterogeneity may reflect differences across the country in sound
transmission from outdoors to indoors (where most exposure
would be anticipated to oceur). This could include structural
aftributes of the housing stock, frequency of open windows, or
degree of soundproofing. Heterogeneity may also reflect
differences in the type of aircraft and the frequency of
over-flights between airports, although this would be
incorporated to some extent in Integrated Noise Model inputs
and outputs.

In addition, although aircraft related noise has a different profile
from that of traffic related noise, our findings are consistent
with the traffic noise-cardiovascular disease health literature.
For example, in models controlling for individual characteristics,
zip code level socioeconomic status and demographics, and air
pollution, we found the strongest association (positive and
statistically significant) with hospitalizations for ischemic heart
disease, consistent with conclusions of an expert report regarding
likely mechanisms of noise related health effects."? Our findings
were also consistent with studies looking jointly at noise and
air pollution. For exampls, Beelen and colleagues™ found excess
cardiovascular mortafity in the highest category of road traffic
noise, which was reduced slightly after controlling for air
poliution. Huss and colleagues'” found that the association
between aircraft noise and mortality from myeocardial infarction
was not attenuated with adjustment for air pollution. De
Kluizenaar and colleagues™ found that after controlling for
particulate matter (PM,), the relation between road traffic noise
and hypertension became marginally significant. We found that
conirolling for air pollution and road traffic density did not
attenuate the relative rate for both of the aircraft noise exposure
metrics. It is worth noting that air pollution is less correlated
with aircraft noise than it is with road traffic noise.”

Limitations of this study

Our analysis has limitations, Although Medicare data covers
nearly the entire US older population, this database was
developed for administrative purposes and has been shown to
be subject to misclassification™ ¥ and geographic variability in
evaluation and management.®™ * We only used primary
diagnosis, which should reduce misclassification of outcomes,”
and our analyses of combined cardiovascular disease outcomes
are unlikely to have significant misclassification.

Other limitations of the Medicare data include limited individual
data on risk factors. For example, we were not able to control
for smoking and diet, strong risk factors for cardiovascular
disease. These variables would only confound the association
between aircraft noise and hospitalization for cardiovascular
disease if there were significant correlations between aircraft
noise exposures and these risk factors. Noise contours display
fairly sharp gradients and skew as a function of prevailing wind
directions, given runway orientation, and arrival and departure
patterns, which may limit spatial confounding,. It is possible
that socioeconomically patterned risk factors such as smoking
are spatialty correlated with aircraft noise, as propetty values
have been found to relate to noise levels.” However, property
value is not simply tied to aircraft noise levels but is affected
by a complex interplay of several factors {for examples,
amenities).” Our estimates were generally robust to
socioeconomic status covariates at area level, but we tacked the
individual level addresses and socioeconomic status
chazacteristics to formally address this question. In addition,
our zip code level socioeconomic status and demographic
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variables were taken from census 2000 data because only Hmited
socioeconomic status information from census 2010 was
available at the zip code leve] at the time of our analysis. We
thus assumed that patterns of zip code level socioeconomic
status remained similar over that time. Mote generally, the
availability of only zip code level address information can lead
to exposure misclassification. Noise gradients are substantial
at close proximity to airports, and we were unable to
differentiate among individuals’ noise exposure within zip codes.
However, the use of a study population closely aligned with
census data (given near universal enrollment of older people in
Medicare) allowed us to reasonably estimate a representative
zip code resolution population exposure, with error most Likely
to be Berksonian with unbiased regression coefficients and
inflated standard errors. There remains the possibility of
downward bias in our estimates due to aggregation effacts, but
bias has been shown to be limited when within area variance is
small relative to between area variance.® * Between zip code
variance in noise is larger than within zip code variance,
especially for the 90th centile noise exposure, so we would not
anticipate substantial bias. However, there is some chance for
attenuated effect estimates for the population weighted noise
expostre because of comparatively smaller between zip code
variance in this exposure metric.

Using the Integrated Noise Model to predict noise exposure
also has limitations, The model uses average annual input
conditions. Therefore, values may fack precision because certain
local acoustical variables, such as humidity effects, ground
absorption, individual aircraft directivity patterns, and sound
diffraction around terrain or buildings, are not averaged or may
not be explicitly modeled.™ That said, the Tategrated Noise
Model is well established internationatly® and is the required
noise assessment tool in the United States for airport noise
compatibility planning and environmental assessments and
impact statements.” Each of our derived exposure metrics had
its own inherent limitations, with the population weighted
average potentially reducing the contrast between zip codes,
and the 90th centile of noise exposure not capturing the exposure
profile of the entire zip code. Our data were not separated by
tine of day, so we were not able to analyze the effect of night
time noise. This is particularly relevant as recent studies found
associations of night time noise on cardiovascular related
outcomes’ * suggesting that sleep interference may mediate the
effect of noise on cardiovascular health. However, the Integrated
Noise Model outputs did up-weight night time noise, partiaily
accounting for this phenomenon,

Conclusions and future research

We found that aircraft noise, particutarly characterized by the
90th centile of noise exposure among censos blocks within zip
codes, is statistically significantly associated with higher relative
rate of hospitalization for cardiovascular disease ameng older
people residing near airports. This relation remained after
controlling for individual data, zip code level socioeconomic
status and demographics, air pollution, and roadway proxiraity
variables. Our results provide evidence of a statistically
significant association between exposure to aircraft noise and
cardiovascular health, particularly at higher exposure [evels.
Fuither research should refine these associations and strengthen
causal interpretation by investigating modifying factors at the
airport or individual level.
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Table

{eite | Distribution of 2ip code level exposure for 2218 zip codes and risk factor data for about six million national insurance plan (servicing
those aged 265 years) enrollees residing near airports in United States, 2009, Values are percentages unless stated otherwise

Chsracleristics.

5 1 Median (interquartite fange)

>75 years old (among population aged =65} 42.7 {37.3-47.7)

Black ethnicity 5.5 (1.8-20.2)

Hispanic 6.2 (2.1-19.8)

Median househoid income ($000s) 45,1 {34.9-57.3)

Graduated high school 82.8 (72.8-90.0)

Fine particulate matter {PM, ; annual average, pg/m™ 10.2 (9.1-11.3)

Qzone (annual average, pphbit 25 {22-28) "y
Population waighted noise (dB, DNL) 45.9 (45.1-48.8) .
90th centile of noise among papulated census blocks (dB, DNL) 50.3 (47.5-54,5)

Hospital admission rate per 100 000 population:

All cardiovascular 6288.9 (8064,7-7697.6)

Cerebrovascular evenis (stroke) 1343.3 (1092.5-1852.2)

Ischemic heart disease 15668.2 (1173.7-1987.8) .
Heart failure 1576.4 {1125.2-2142.9}

Heart rhythm distwrbances 1222.8 {932.1-1531.2)

Peripherat vascular disease 421.9 {280,3-582.7)

DNL=day-night sound leves,
*1165 zip codes with data for PM, .
177S zip codes with data for ozone,
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Fig 1 Map of 89 airports in contiguous states included in analysis. Size of circles is proportional to size of population aged
85 or more residing within 45 dB contour lines surrounding each airport
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Fig 2 Overall estimates (averaged across 89 airports) of percentage increase in hospital admission rate for cardiovascular
a'sease (CVD) associated with 10 dB (day-night sound level) increase in both exposure variables (poputation weighted
noise gxposure and 99th centile noise exposure) for each of the models. Model 1 controls for individual demographics {age,
sex. and racs;; model 2 additionally controls for zip code lavel sociceconomic status and demographics (% Hispanic and
median household income); and model 3 adds to model 2 by also controlling for annual average fine particulate matter and
czone teveis, Panel 3 shows models 1 to 3 fitted fo only the 779 zip codes with bath air poliution variables
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Fig 3 Airport specific and overall estimates of percentage increass in hospital admission rate for cardiovascular disease
(CVD) associated with 10 dB (day-night sound level) increase in 90th centile noise exposure among census blocks within
zip codes. Model controls for individual demographics (agse, sex, and race), zip code level socioeconomic status and
demographics {% Hispanic and median household income), and annual average fine particulate matter and ozone levels |
(model 3). Airport specific estimates are arranged from lowsst to highest values . |
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Fig 4 Airport specific and overall estimates of percentage increase in hospital admission rate for cardiovascular disease
(CVD) associated with 10 dB (day-night sound level) Increase in the population weighted nofse exposure. This model
controls for individual demographics (age, sex, and race), zip code lavel sociceconamic status and demographics (%
Hispanic and median household income), and annual average fine particulate matter and ozone levels (model 3). Airport
specific estimates are arranged from lowest to highest values
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Fig 5 Overail estimates of percentage increase in hospital admission rate for specific cardiovascular diseases (CVD)
associated with 10 dB {day-night sound level) increase in noise exposure. Resuits are repotied for cerebrovascular disease
(stroke), ischemic heart disease, and heart failure, and for both exposure variables {population weighted noise exposure
and 90th centile noise exposure) for each of the three models. Model 1 controls for individual demographics {age, sex, and
race); model 2 additionally controls for zip code level socloeconomic status and demographics (% Hispanic and median
household income); and mode! 3 adds to model 2 by also controlling for annua average fine particulate matter and ozone
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Fig 6 Estimated relative rates of cardiovascular disease {CVD) hospitalization from medels using categorized 96th centile
of naise exposure. Low noise indicates <50 dB, medium noise indicates 50-55 dB, and high noise indicates >55 dB, Model
1 controis for individual demographics (age, sex, and race), model 2 additionally controls for zip code level socioeconomic
status and demographics (% Hispanic and median household income), and model 3 adds to model 2 by also controlling
for fine particulate matter and ozone levels
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ABSTRACT

The WHO Regional Office for Europe set up a working group of
experts to provide scientific advice to the Member States for the
development of future legislation and policy action in the area of
assessment and control of night noise exposure. The working
group reviewed available scientific evidence on the health effects
of night noise, and derived health-based guideline values. In
December 2006, the working group and stakeholders from indus-
try, government and nongovernmental organizations reviewed
and reached general agreement on the guideline values and key
texts for the final document of the Night noise guidelines for
Europe.

Considering the scientific evidence on the thresholds of night noise
exposure indicated by Lyion ouside a8 defined in  the
Environmental Noise Directive (2002/49/EC), an Lyight, ousside ©f
40 dB should be the target of the night noise guideline (NNG) to
protect the public, including the most vulnerable groups such as
children, the chronically ill and the eldetly. Lyjgn, suside value of
55 dB is recommended as an interim target for the countries where
the NNG cannot be achieved in the short term for various rea-
sons, and where policy-makers choose to adopt a stepwise
approach. These guidelines are applicable to the Member States of
the European Region, and may be considered as an extension to,
as well as an update of, the previous WHO Guidelines for com-
munity noise (1999). '




RELATIONS WITH LNIGHT, OUTSIDE

Over the next few years, the END will require that night “noise’ exposures are
reported in Lyjh oueside- It I8, therefore, interesting to look into the relation
between Lyjphe outside and adverse health effects. The relation between the effects
and Lyene ouside 18, however, not straightforward. Short-term effects are mainly
related to maximum levels per event inside the bedroom: L gy, juside- It order to
express the {expected} effects in relation to the single European Union indicator,
some calculation needs to be done. The calculation for the total number of effects
from reaction data on events (arousals, body movements and awakenings) needs
a number of assumptions, The first that needs to be made is independence:
although there is evidence that the order of events of different loudness strongly
influences the reactions, the calculation is neatly impossible to carry out if this is
taken into consideration. Secondly, the reactions per event are known in relation
to levels at the car of the sleeper, so an assumption for an average insulation value
must be made. In the report a value of 21 dB has been selected. This value is,
however, subject to national and cultural differences. One thing that stands out is
the desire of a large part of the population to sleep with windows (slightly) open.
The relatively low value of 21 dB takes this into account already. If noise levels
increase, people do indeed close their windows, but obviously reluctantly, as com-
plaints about bad air then increase and sleep disturbance remains high. This was
already pointed out in the WHO Guidelines for comumunity noise (1999).
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source dependent. Although Ly, gives a good relation for most effects, there is a
difference between sources for some, Train noise gives fewer awakenings, for
instance. Once source is accounted for, the relations are reasonably accurate.

RECOMMENDATIONS FOR HEALTH PROTECTION

Based on the systematic review of evidence produced by epidemiological and
experimental studies, the relationship between night noise exposure and health
effects can be summarized as below. {Table 3)

Below the level of 30 dB Ly oursider 110 ffects on sleep are observed except for
a slight increase in the frequency of body movements during sleep due to night
noise. There is no sufficient evidence that the biological effects observed at the
level below 40 dB Lyigh ouside ate harmful to health. However, adverse health
effects are observed at the level above 40 dB Lyjpne oueside » Such as self-reported
sleep disturbance, environmental insomnia, and increased use of somnifacient
drugs and sedatives.

Therefore, 40 dB Ly jp, ouside is equivalent to the lowest observed adverse effect
level {(LOAEL) for night noise. Above 55 dB the cardiovascular effects become the
major public health concern, which are likely to be less dependent on the nature
of the noise. Closer examination of the precise impact will be necessary in the
range between 30 dB and 55 dB as much will depend on the detailed circumstances
of each case,



Average night noise
level over a year

Lnjght,outside

Up to 30 dB

30 to 40 dB

40 to 55 dB

Above 55 dB

Health effects observed in the population

Although individual sensitivities and circum-
stances may differ, it appears that up to this level
no substantial biological effects are observed.
Loight, outside Of 30 dB is equivalent to the no
observed effect level (NOEL) for night noise.

A number of effects on sleep are observed from this
range: body movements, awakening, self-reported
sleep disturbance, arousals. The intensity of the
effect depends on the nature of the source and the
number of events. Vulnerable groups {for example
children, the chronically il and the elderly) are
more susceptible. However, even in the worst cases
the effects seem modest. Lyighe ourside Of 40 dB is
equivalent to the lowest observed adverse effect
level (LOAEL) for night noise.

Adverse health effects are ohserved among the
exposed population. Many people bave to adapt
their lives to cope with the noise at night. Vulnerable
groups are more severely affected,

The situation is considered increasingly danger-
ous for public health. Adverse health effects
occur frequently, a sizeable proportion of the
population is highly annoyed and sleep-dis-
turbed. There is evidence that the risk of cardio-
vascular disease increases.

Tabfe 3

Effects of different
levels of night noise
on the population's
health

A number of instantaneous effects are connected to threshold levels expressed in
Lamax 1he health relevance of these effects cannot be easily established. It can be
safely assumed, however, that an increase in the number of such events over the base-
line may constitute a subclinical adverse health effect by itself leading to significant
chinical health outcornes,

Based on the exposure-effects relationship summarized in Table 3, the night noise
guideline values are recommended for the protection of public health from night

noise as below.

Night noise guideline (NNG) Lugight, ausside = 40 dB

Interim target (IT)

Lighe, outside = 55dB

Table 4
Recommended night
nolse guidelines

for Europe

1 Linight, outside 18 the night-time noisc indicator {Luigye) of Directive 2002/4%/EC of 25 June 2002; the A-weighted
long-term average sound level as defined in ISO 1996-2: 1987, determined over all the night periods of a year;
in which: the night is cight hours (usually 23,00 - 07.00 local time), a year is a relevant year as regards the emis-
sion of sound and an average year as regards the meteorofogical circumstances, the incident sound is consid-
ered, the assessment point is the same as for Ly,,,, See Official Journal of the Europear Communities, 18.7.2002,

for more details,
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Yttrande i mélnr M 1030-13 angiende ansékan om nytt miljétillstind for
verksamheter vid Giteborg Landvetter Airport

Naturvérdsverket har beretts tillf4lle att limna synpunkter pa rubricerad
anstkan. Vi viilier att i princip avgrénsa vart yttrande till fragor gillande
fiygbuller och flygvigar.

Naturvirdsverkets stillningstaganden

- Vi anser att avgiende flygplan inte bor £2 liimna flygviigen (SID) forréin
berdknad maximalljudniva 60 dB(A) vid marken underskrids.

- Vi anser att bullerskyddsétgirder ska vidtas i bostadsbyggnader (bade
permanent- och fritidsbostider) samt vard- och undervisningslokaler som
utomhus exponeras f5r FBN 55 dB(A) eller dérdver, maximalljudnivaer 70
dB(A) eller ddrdver, minst 150 nitter per & med minst 3 flygrorelser per natt.

Malet ska som ldgst vara att uppna 30 dB(A) ekvivalentljudniva respektive 45
d(B)A maximaliljudnivé nattetid inomhus for de bostadsbyggnader som anvénds
nattetid samt 45 dB(A) maximalljudniva for vard- och undervisningslokaler som
utomhus exponeras fr maximalljudnivéer hégre &n 70 dB(A).

- Vi delar Linsstyrelsens i Vistra Gotalands bedSmning angdende tillstindets
omfattning och anser sdledes att tillstindet bor begréinsas antingen vad giéller
antalet flygrérelser eller i tid.

-Vi anser att all flygplatsanknuten verksambet ska inga i tillstindet
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miljdn kan uppkomma medfSr skyldighet att vidta forsiktighetsmétt. En
oliigenhet definieras i 9 kap. 3 § MB som en storning som enligt medicinsk eller
hygienisk beddmning kan péverka hilsan menligt och som inte 4r ringa eller helt
tillfillig,

Enligt forarbetena (prop. 1997/98:45 del 2 5.109) utgir man vid bedémningen
frén vad ménniskor i allméinhet anser vara en oléigenhet, men hiinsyn ska tas till
personer som 4r ndgot kiinsligare 4n normalt t.ex. barn. Utifran det perspektwet
1fragasatter vi varfor bolaget begrénsat slutsatserna i den miljomedicinska'

- bedémningen av flygbullrets hélsorisker till enbart vuxenbefolkningen, som
uppskattas till 73,5% av totalbefolkningen. I samma dokument, s. 5 under
rubriken ”Exponenngsmetodlk” anges att “Barn blir forstis ocksé stérda dven
om sannolikt i mindre omfatthing, men de studier som #r gjorda har gallt
vuxenbefolkningen och det #r alltsi hér vi har objektiva data.” Vi saknar
referens till detta pastdende och stiller oss fragande till slutsatsen. Vi anser att
bolaget bor redovisa om och hur den 6vriga delen om 26,5% av. befolkningen,
som t.ex. kan vara barn, stors, Vi delar inte pastdendet att gjorda studier om
flygbullrets stdrningar endast refererar till den yuxna befolkningen och inte hela
befolkningen.

Dﬁrutﬁver vill vi framfSra det att det finns flera studier om flygbuller och dess
effekter pa bamn. Det finns t.ex. en studie som handlar om effekterna pd barn som
bodde runt omkring Munchens flygplats (den gamla och den nya). I en rapport?
for Naturvardsverket som hénvisar till denna studie skriver professor Staffan
Hygge att i denna studie® undersoktes ca 350 barn i en "longitudinell prospektiv
studie” fore och efter det att Munchens gamla flygplats lades.ned 1992 och en ny
flygplats utanfor staden togs i bruk. [ samma rapport nimner. Hygge en annan
stodie, "RANCH-studien”, fran Stansfeld et al. (2005) dar det redovisas
tvérsnittsdata (motsats till longitudinella prospektiva studier) om lasﬁirmaga for
fler &n 2800 barn runt flygplatserna London Heathrow, Amsterdam Schiphol och
Madrid Barajas. I Lercher, Evans & Meis (2003) understktes barn som
exponeras for vﬁgtraﬁkbuller och tigbuller. Aven om studierna #r fa finns det
fog for slutsatsen att barns minne, inlérning och Iasfﬁrméga/iasﬂ)rstéelse
forsimras av kronisk bullercxponenng och sdrskilt exponenng for ﬁygbuller
enligt professor Staﬂan Hygge*, Hogskolan i Gavle.

Gdsta Bluhm anger iden miljémedicinska bedommngen 8. 5, avsmtt 1.1
“Upplevd stérning”, att *Allmiinna storningseffekter av buller dr.
koncentrationssvarigheter, irritation, nedstdmdhet och initiativioshet. Detta kan i
samverkan med andra belastningsfaktorer och beroende p4 individens kénslighet
och t‘ormaga att kunna hantera stress pa lingre sikt ge upphov till ohka

* Miljmedicinsk bed&mning av halsorisker relaterade till flygbutler i samband med ny
tilistdndsprovning av Giteborg Landvetter Airport. Handliggare Gbsta Blubhim Med, dr. Docent §
mlljomed[cin 2013-02-20.

? Kunskapsliget om effekter av flygbulter pa mdnniskor — En uppdatering och revidering av en
rapport til] LFV maj 2007. Slutversion 2009-06-18, Reviderad 2009-12-15. Staffan Hygge,
Laboratorlet fér tilldrmpad psykologi, Institutionen fér teknik och byggd miljé, Hogskolan | Givie.

Hygge Evans & Bullinger (2002)

* Hygge, S. {2009) Kunskapsiaget om effekter av flygbuller pd minniskor — En uppdotering och
revidering av en rapport till LFV maj 2007 {Slutversion 2009-06-18, sid, 30).
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psykosomatiska besviir och psykosociala konsekvenser. Generellt bér man ta
hiinsyn till kéinsliga grupper som barn, varfor skolor, daghem, och lekplatser bor
skyddas i stSrsta méjliga utstrickning.” Hér anger Gosta Bluhm ati barn &r-en
kiinslig grupp, men begréinsar antagligen barnens bullerkéinslighet till vissa
platser, skolor, daghem och lekplatser. Vi anser att denna begrénsning &t felaktig
eftersom bamns bulletexponering inte #r begrinsad till endast dessa platser.

I bebyggda omraden som exponeras av flygbuller stérs méinniskor oavsett om de
fr vuxna eller barn. Vi anser dédrfr att bolagets avgrinsning till den vuxna
befolkningens exponering #r felaktig. Antalet exponerade personer som anges i
underlaget ger dirmed en felaktig bild av bullerstdrningarnas omfattning och
konsekvenser, Senare tids forskning har visat att det finns ett samband mellan
graden av storning och hilsoeffekter. Vid bedmningen av ldmpliga
exponeringsvirden bor effekterna pa bullerkénsliga individer vigas in. Barn har
av WHO (2000) och Socialstyrelsen (2005) identifierats som s#rskilt kéinslig
grupp med avseende pd samhillsbullers negativa hilsoeffekter, vdgas in. Det bor
nimnas hir att WHO:s forsta mal 4r att skydda kénsliga individer och det andra
malet 4r att skydda den allminna befolkningen.

Flygbuller i boendemilj& orsakar en allmiin upplevd bullerstéming och ger
upphov till besvirsreaktioner och hélsoeffekter av olika slag. De vanligaste
negativa effekterna dr samtalsstéming, effekter pa vila och avkoppling, effekter
pé prestation och inlirning samt sémnst6rningar. Det ger dven upphov till
psykologiska och fysiologiska stressrelaterade symptom och paverkar dirigenom
det allmi#inna vilbefinnandet.

De forskningsstudier som &r specifikt inriktade pd flygbullrets maximalljudniva
utomhus och dess ohélsoeffekter &1 begriinsade. De flesta studier som gjorts #r
baserade pé ekvivalenta ljudnivaer, Det finns dock ménga fler studier och
undersdkningar som Ar inriktade pé buller frin andra trafikslag. Det 4r vil belagt
att stdming av flygbuller #r hdgre fn for andra trafikslag vid likartad exponering.
En bidragande orsak till detta kan vara att fSr flygbuller, till skillnad fr&n vég-
och spérbuller, 4r det svart éller oméjligt att sikerstiilla en bullerdampad sida.av
bostaden. Ett bullerdémpat bostadsrum eller en uteplats dr dirfor svérare att
uppnd. Ewy Ohrstrdm m.fl. anger i en studie® att tillgéng till skyddade platser,
t.ex. bostadsrum och uteplats beléigna p en bullerdimpad sida, ir faktorer som
kan minska trafikbullerstérmingen i boendemiljon. I en annan studie® fann
forskarna en kraftig minskning av stéring vid balkong eller uteplats efter en
minskning av viigtrafikbuller med upp till 17 dBA ekvivalentljudniva, frin som
mest 71 dBA Leg, 24n. Bland de boende med en minskad bullerexponering
rapporterade 28 % att de oftare anviinde uteplats, balkong eller gard.efter .
minskningen, .

® Shrstrém, E., Gidl&f-Gunnarsson, A., Berglund, B., Kropp, W., Kihiman, T,, Nilsson, M.E., et al
{2008), “Ljudiandskap fér biittre hilsa. Resultat och slutsatser frén ett multidisciplinéirt
Jorskningsprogram.” Géteborg, Sverige: Chalmers.

® Ohrstrém, E.,.Svensson, H., & Holmes, M. (2006). “Effekter av Sédra Liinken. Fére och
efterstudie av stérning, sémn och vitbefinnande i samband med trafikomliiggning i Stockholm.”
Géteborg: Sahlgrenska akademin vis Giiteborgs Universitet,
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Friga om bista méjliga/tillgiingliga teknik
Hej,
2 kap. 3 § forsta stycket miljébalken anges:

Alla som bedriver eller avser att bedriva en verksamhet eller vidta en atgiird
skall utfora de skyddsétgiirder, iaktta de begrinsningar och vidta de
forsiktighetsmatt i $vrigt som behdvs for att forebygga, hindra eller motverka
att verksamheten eller dtgiirden medftr skada eller oligenhet for ménniskors
hilsa efler miljén. I samma syfte skall vid yrkesméssig verksamhet anviindas
biista méjliga teknik.

[ férarbetena/lagmotiven till miljbalken (prop. 1997/98:45, s. 216 £.) diskuteras
begreppet biista mdjliga teknik. Bland annat s#gs att: ”Uttrycket bista méjliga
teknik inrymmer bade den anviinda teknologin och det sitt pa vilket en
anlidggning utformas, uppfors, underhélls, drivs samt avvecklas och tas ur bruk.
Tekniken méste frin teknisk och ekonomisk synpunkt alltsd vara industriellt
mdjlig att anviinda inom branschen i friga. Det innebdr att den skall vara
tillginglig och inte bara férekomma pa experimentstadiet. Den behover dock
inte finnas i Sverige.”

o :‘)
Aven begreppet bista tillgdngliga teknik diskuteras i forarbetena/lagmotiven (se
nyss ndmnda prop. s. 217 f.). Bland annat némns att bésta tiligiingliga teknik 4r
ett internationellt vedertaget begrepp och att begreppet anvindes i det numera
upphévda sa kallade IPPC-direktivet (96/61/EG). Den definition av begreppet
bista tillgingliga teknik i IPPC-direktivet 16d: "Det effektivaste och mest
avancerade stadium vad giller utvecklingen av verksamheten och
tillverkningsmetoderna som anger en given tekniks praktiska limplighet for att i
princip utgéra grunden for utslippsgrinsvirden och som har till syfte att hindra,
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och niir detta inte & majligt, generellt minska utslipp och paverkan pa miljon
som helhet.”

IPPC-direktivet har ersatts av det sd kallade IED-direktivet (2010/75/EU). Det
svenska genomfSrandet av IED-direktivet har bland annat skett genom vissa
indringar i miljobalken och genom infSrandet av industriutsldppsforordningen
(2013:250). De nya reglerna berér cirka 1 000 industrianliggningar varav 140
storre forbranningsanldggningar, [IED-direktivet och
industriutsldppsfrordningen bygger pa att de verksamheter som omfattas av
kraven ska uppfylla de "slutsatser om bista tillgidngliga teknik” (sa kallade BAT-
slutsatser) som 16pande antas med stid av IED-direktivet.

BAT-slutsatser kan ange att en viss teknik &r BAT eller innehalla
utslédppsvirden. BAT-slutsatser som innehdller utslippsvirden &r ofta angivna i
ett intervall. Det hégre virdet i intervallet anger den yttre grinsen for vad som r
tilltet enligt industriutsléppsdirektivet. Det ligre virdet motsvarar vad de bista
verksamheterna i, och dven utanfér, Europa klarar av och kan foljaktligen
anvéindas som utgangspunkt f6r vad som utgdr bista mojliga teknik enligt 2 kap.
3 § miljobalken. BAT-slutsatserna ska foljas senast fyra ar efter deras
offentliggdrande. Lansstyrelsens miljéprovningsdelegationer fir under vissa
forutsittningar ge dispens fran kraven.
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