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• Preface

threatsto thepublichealth,safetyandwelfareandto shapeurbangrowth
intoa rationalandefficientpatterno{development.

Since noiseisone threatto the publichealth,safetyand welfare,land
usecontrolsarea validmea/_sof combattingthisproblem.

Thishandbcokisnotdesignedas a generalintroductiontotheproblem
ofnoise.Noris it a compendiumof allthetechniqueswhichcouldbeused
tocontrolnoisein yourcommunity.Rather,it focuseson landuseplans
andregulationsas onewayofcontrollingnoise.
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Executive Summary

v _ ighway,railroadandairportnoiseareset.
,_"INN,-+N_"._k_. _ iousproblemsinmanycountiesandcities
_-.IL_i_ and_h.o_o,_n,_mforanincrease_n_ns.
le_J_ " _ _rtatlonnoiseisgreal.

-- l+i_:.'_ *_ \ i'J ']"hereare threepossiblesolutionsIo
_:.m*.."._._'_ ' i_IIoaYnoi_,_roblom:0bo,eno_sea,,he
I:vm_ 2 ,_ ,_j i 1Jsource,blockthenoise,or keeppeople

-- _ _" " away fromIhenoise.Thishandbookex-
plainstechniqueswhichfall intothe lasttwocaeegories.

The firststepinnoisecontrolplanningis to find cot howseverethe
noiseproblemis. Useof predictionmodelsisa commonmethodof map.
pingnoise levelsalonghighwaysand railroadsand aroundairports.The
modelsare alsousefulin plottingprojectednoiselevelsnearplannedfa.
dlitiessuchas a neworreconstructedhighway,a newairportrunwayor
a generalaviationairportwhichwillhave increasedcommutertrafficor
evenaircarrierservicein thefuture.



Onceyon localethenoiseorpotentialnoiseproblem,you canplanfu-
ture land use to keep noise.seeslriveland uses--homes, schoolsand
churches--awayfromhigh.nolseareas.Whereverpossible,the landina
high-aniseareashouldbe plannedfor nolse,eompatible(insensitive)uses
suchasfactories,shoppingcantersorfarmland,

The landuseplancanbe implementedinseveralways,themintimpor.
lanlbeinganmaendmenlIothewring ordinance.Usingthenoisemapin
conjunctionwith thezoningmap, youcan eitherkeepanlse-sensltlveu_
outof thehlgh.noiseareasor, iflandisscarcennddemandishigh,permit
saehusesif thenoise[sblockedhybaniemor theoeaupanlsprotecledhy
acousticalinsulation,

Wherethe noiselevelis veryhigh,soundproofingthenoise.sensitive
usesmay notbe enough.You mayhave to pu_haselandor compensate
Iheownerinsomeotherway tokeepthe landinagricultureor openspace
use,This isa commonapproachusedaroundairportsand,ahhoughit is
expensive,it issometimesnecessary.

AnotherimportanttechniqueisIokeep newroadsandwaterandsewer
linesoulof thehigh.noiseareas,IhnslimitingthepressureIo developthis

" landforresidentialuse,
The handbooksuggestsothertechniqueswhichcouldbe used to deal

withalrporl,highway,railroad,industrialandmototcychnoise.The appea.
dicesprovidethetoolsyouwillneedtoimplementthe techniques:an explan.

. : . atiooof hownoiseismeasuredandnoiselevelsarepredicted;recommended
noisestandards,to he usedwith landuse controls,takenfromexlsllngor.

: dinancesandresearchdocuments;adiscussionoflegalpro/ohmsyou might
,T ,/ encounterinimplementingthelandusecontrols;andnbiblingmphy.

i
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Comprehensive
LandUsePlanning

__ he purposeof comprehensivelanduse

_y:_ planningistoidentifyanddesignatecom-
_ },_i..'.':x:'._paribleu_ forland.How Ibehndsbodd
_n_.'::_ best be usedcan be determinedby a

numberofcrileriaincluding:
-Natura) featuressuchasfJoodphin,steepslopes,welhnd,minerab

_aring/andorprimefarmland;
--AvailabilityoforproximityIowaterandsewerlines,streetsorhigh.

ways,sehodsorparks;
--Recentandproiectedcommercial,industrialandresidentialgrowth;
--Hearth,s_etyorwd[amdangers-inchldingnoise,alror water

pdhtion.

r ;4 _e comprehensiveplangoesbeyondmerelydcsigeatingcompatlble
- use.Theplan(sometimescalledam_terorgeneralplan)isag_idefor]c_tl

governmentshowingthedesiredpatternanddensityo[urbandevelopment
andindicatlngareasforfuturepublicimprovements,servicesandl'acili_ic_,

_i_ The p/anoftengivesa tlmetable/'orfuturedevelopmentandoutlinesthe
regulatoryandadrninistrarivemeasuresneededInimplemenltheplan,

Pl,_anlingfornoisecontrolcanbehandled_sap,_ ofthecomprehensive
phnningprocess.However,sincemanyplansweredrownupbeforenols_
wasrecognizedasanexistingorpotentialproblem,mostexistingplansneed

. tobeamendedtoconsidernoiseandnoisecontrol.
Comprehensivephnningfornoisecomrolencom_._esthefollowingste_:
--Problemidentificationanddescription;
_ Policyanalysisandformulallon;
--Land usep)andeve]t:,pment;
--Asse_nmntof implementationlechniques;

I -- Choiceof implenleutueiontechniques;
--htplementation



ProblemIdentificationandDescription
The firststep in thenoisecontrolplanningprecessisto identifyand

describe thenoiseproblem.
For tmnsporlntionnoiseyou canusea pmdiclivemode] to esllmale the

noiselevels andaffectedareas. Modelsrangingfinn1simple to quite complex
amavailable from the EnvironmentalProtection Agency (EPA) and De.
pnrtmentof Transportation(DOT}. (SeeAppendixA.)

"['he modelresults ',viiigive you a map of Immportationnoise,much like
nl_aphic map, excepttirollhecontourlinesmpn_entnoimlevelsralher
thanelevation,(See backpage,) Omslte measurementisa valuablesupple.
meatto the model and necessaryatplaces where you have received com.
plaintsor wherethe mode]gives unusuallyhighorby,' estimates.

Industrialnoiseneed notbe mapped,A communitynoiseordinancecan
...... I ,

Selhmos to mdustnalnmsemeasuredal theindustrys property hne. So the
industryhas theresponsibilityof abatinghs own noise,

Tmnsportatlonnoise isnot so easilyhandled. Local governments cannol
regulateit withproperty linestandardsas they can with industrialnoise, so
lhe noise mustbe mapped and othernoiseeomro]measuresused.

The noise map is essenlial,not only In find nut if you have a problem
andwhat the severity of the problemis, but alsoas a part of your land use
regulation. It isimportant Inremember Ihalthe noisemap may change over
timeas new technology and regulaliondecrease the transportationnoise at
thesource, or variation in the numberof vehiclesor flights increasesor de.
creasesthe noiselevels.

: PolicyFormulation
: The next step involves judgment. You must decide how serious Ihe

noiseproblems are and whnlyour localgovernmentcan reasonably expect
todo about Ihem.These am policydecisions.

The interrehled questionsare what level of quiet you wish to achieve
fpolievdecision), what you canachieve(technol_ical and _,latulorylimita-
tions)and what you ,and yourcommunitycan affordto achieve (economic
limilalions).

The three elements of noise-source, palh, and recelver-make Ihe
pmhlemcomphx and the solutiondifficultto implementbecause they may
notnilbe completely within your control.

Local government can es{nblishpolicyon sourcereduction and control
by adopting tilefcxJemlstamhrds for newproducls andpassing rtgulntions
tocnntrolmlsnse(e.g., [auhy muffler)or Inregulateplace and houm of op.
emllon.But your standards may notbe stricterthanthefederal standards,

At the same time, local govemmenlshould concentrateon the path and
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receiversof noise,l_mduseconlrolsaremeant Ioeitherlengthenthepath
of the soundor perolilonly thoseusescompatiblewithnoise,Other ap.
pronches,relatedIolandusecontrols,areto bit,okthepatho[ soundby a
barrierorinsulatethereceiverI'romIhenoise.

A majorpolicydecisioniswhatnoisealandards(levels)areappropriale
forparticularlanduses,By settingslandardsyouaredecidingwhich land
uses are incompatible with noise.

Becausenoiseisa relativeterm,youmustdecidewhalis"noisy." Y'ou
have tohe realisticnndtakeintoaecrarattheexistingambientnoiselevelof
yourcommunity.Severalsetsof standards,areattachedtoIhehandbookas
AppendixB.Thesestandardsareraeanlto be used,'isguides.

In general,agricuhnre,mining,fo_try and reermtioo,alongwith office,
commercialor industrialbuildings,areconsiderednoise.compatibleland
uses.Residences,ehurdms,schools,hospitals,nursinghomesand otedo(Ir
amphitheatersareoftenconsiderednoise.sensitive(incompatible)hinduses.
The best strategyis tokeepIheseusesout of high.noiseareas,By useof
the techniquesdescribedlaterin thehandbook,thesensitivelandusescan
sometimesbedesignedtofita high.noisearea.

Severalfederalnoisecompatibilitystandardshave landusecontrolim.
plira_tions.(SeeAppendix B.) The Departmentof Housingand Urban
Development(HUD) standardsareusedby thaiagencyInassessthestdla.
bilityof a silefor residentialuse.HUD canrefusefederalhousing_sistance
ormortgageinsuranceinhigh-noiseareas.Many banksandmortgagecom.
panicsvoluntarilyusetheHUD standardsto minimize,theirrisk.

The FederalHighwayAdmlnistmlinn(FHWA) hasaset of "design
r_ levels"{AppendixB)whicharenotintendedtobe landusestandards
althoughthey havefrequentlybeenusedas such, FHWA recommends
noiselevelslowerthanits"designlevels"be usedin landuseplanning,
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LandUsePlanDevelopment
Afteryou havea clearideaof whatthe noisesourcesare,what areas

Ibeydfeel,andwhatyournoisestandardsare,youc;mtakethenextstep-
evaluatingyourpresentlandusepagemsandfuturelanduseneeds.At this
stageyoushoud no,beconcernedw h individuallotsor parcelsof land,
hutfocuson thelargerpictureof yourentirejurisdiction.You shouldas.
certaintheamountof landavailahlefornewdevelopmentandthe projected
growthin termsofresidential,commercialandindustriallandneeded.

Decidinghow muchlandisavailablefordevelopmentlakesyou back
to thestandarda,Ifycudeterminedduringpolicyformulationthatonlyagri.
culturalandopenspaceusesareappropriateforyourhigh-nolseareas,then
thatlandisnotavailablefordevelopment,

Assumingyourlanduseplanisalreadycomplete,you wouldsee how
muchof tile landyou originallydesignatedfordevdopmentwill remain
suitablefordevelopmentonceyou hns,econsiderednail.

Landexposedlamoderateor highlevelsof noiseshouldbeused forIhn
nolse.compatibleusesyouha','edesignated.And the landwithlittleor no
noiseexpc_ureis thenusedforresidencesandothernolse-sensitiveuses.

Butif the projecteddemandforresidencesexceedstheamountof land
in the low-noisearea,youmay haveto considerusinglandina moderate.
orhigh.noisearea.Inthiscasethe residencescouldbe allo;vedonly if the

: developeru_ noise-miti._rionmeasures(asdescribedlaterin thehandbook).
Onceyou knowwhereyou wantnewdevelopment(orredevelopment)

• to takeplace,Ihenextstepis planningthe streets,highways,water and
?i" ' seweragelinestoservethedevelopment.Lookedat fromanotherperspee.

tire, Jepublc facIes canhe usedas grow[ shapers, keepingdevel.
opmentoutof high-noiseareas,(Mereonthis lalerin thehandbook.}

Plannedhighways,railroadlinesor airportrunwayscan themselvesbe
_urc_ u[ futureaoise,They shouldbe locatedandd_ignrd In minimize
noiseexposure,Plannenoftenfindthemselvesina dilemma;','hentheytry
to increasedeesilytocarryout policiesof savinglaud,energyand travel
time, The prime sites for tile increased density may also be hlgh.noise areas.
If tile land is desrincd for noise-sensitlve use.s, noise-mltigation measures
maybenecessary.

AssessImplementationTechniques
Thebulkof thishandbookisdevotedtothisstep.A widerangeof land

usecontroloptionsispresentedforyourconsideration,F.achtechniquehas
i certainstrenghsand weaknesses.Some echoque_willbe suted Io your
I communityandyourplanandsomewillnot.

,I
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Implementation
Techniques

__ anyoftheimplementationtechniquesdes.

cribedbelowarecomprehensivelanduse
:L==_ regulations.They areused to handlea
_ v_ety of problems,onlyoneofwhichis
h,,,_l_ noise,So, when consideringanyofthese

' _ _.._x_'_ t_ques, be suretosupplemenlthishand,
_'_'_ bookwith furtherreadyand study.(See

Bibliography,AppendixD.)
Choosinga ,articulartechniquedependson yourlocalsituation.Your

choicemay be limitedby hck of staleenablinglegislation.Somed the
t_miqueshavebeen ehalleagedincoon withvaryingsuccess.TheJ.egality
ofthetechniquemay"thereforevaryfromstateto state.So itis importantto
checkwith yourlegalcounselbeforeadoptingnnyoned them,

[mplemenlallontechniquesfallintotwocategories:
-Thcr_ whichsay youcannotusea givenpropertyfora partiealaruse;

:, -Tho'.._ whichtellyouhow yon mustproteclpersonson theland,it
you wanttolocatenoi_-sensltiveactivitiesina high.noisearea,

Zoning
The purposeof zoningis topreventconflictsbe_een landusesandto

shapeurbangrowthin a mrional,efficientpattern,basedon thecompre-
hensiveplan.

Theauthorityfor localgovernmentalzoningcomesfromstateenabling
legishfionandisbasedon Ihepolicepower.Lc_l governmentcanr_hte
privatepropertytoprotectthepublichealth,welfare,_hty andmotors.

Zoningis thedelineationof districtsorzoneswherecertainu_ of land
areallowedandothersprnhibi_ed.A zoningordinancemayalsoregulate
dedemi_,',setbackfromstreet,heightorbulkof st_ctur_phcedonIlterand.

9
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Zoningcan controlnoise in two ways: I
-Zoning controlsnolrtmnsportal]onsources (industrybeingthe major i

sourcein II_ise,ategory)by delinenlingtile rt.'fidenthl,commercialand
induslfialdistrictswhicb formthe basisof a communitynoi_ ordir,,'mce: i

--Zoning controlsIransporlationnoiseby pmhibitingor ]imillng rand
usesinhigh.noiseareasnearhighways,milrc,adsundnlq)orts.

Communitynoiseordinancesare nsmll]yslmcturedaroundnoiselimits
(s_dards)for _idenlin], commercialandindustrial;,.oilingdislricls.(Sample
communitynoisestandardsare foundin Appendix B.) Within unyzoning
distrielthenoiselevel(measuredul tile propertyline)maynot exceed the
standnrdfor thatdislricl.

Communitieswithout zoningcanalsoedopln communiWnoiseordin-
ance,Here, the standards would not apply In zoningdislricts but Io the
existinguses of the land. An induslrycould dmnconceivably be required
In loweritsnoiseifan adjacent lot wereu._:,dformsidentla]and not industrial
use. In thiscase u zoningordinance wouldprolect the inlereslsof industry.

Anolber use of zoning is to regnlalehind use inareas affected by Imns-
porlalbn noise. Zmling is an excellent techniquefor restrictinghigh.noise
areas to compatible uses.

The zoning map shouldreflectthe rrcommendationsd the land use plan.
The land use plan is tile legal backupand juslificalionforthe zoning ordin.
nnce.Land use plans are increasinglyreferredIo by judges when deciding
a zoningcase. Basedon the land use/nolsecoml_ltlbililydecisiomyou madein

, the planningprocess,the zoning map thould designalelow.,medemte, and
high.noiseare,asforland uses compalihlewith tile differentlevels of noise.
You could use the noise map nsan oveday sheet over your current zoning
imp and thereby nulkethe noisemap aninlegmlpartof the zoningordinance.

If the high-noise areus are designaledfor commercialor indnstrlal use,
the text of the zoning ordinance shouldspecifically prohibitresklential use
in the_ecommerclnlor industrial zoncs. Many zoning ordinances have n
cumuletive type of zoning whereby r_identinluse is allowed by dghl in
any zone,

The same point holdsfor districts;,sued foragficuhunduse. A common
approach is to permit low.density residentialdevelopmentalong with hlrm
and fa_.relaled uses, Vven with low.density, residencesmay still be ad.
verselyaffected by airportnoise.

If the zoning ordinance pmhibits residmltial use in a high noise area, or
zones Innd for industrial use where there is little likelihood it is needed, Ihe
landowner may file suit on the grounds the regulationis too barsh. The
"taking" issue, as itis widely referred In,is discussedin Appendix C,
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SpecialPermit
Youcanbuildflexibilityintothezoningordinanceby al._7
lowingspecialpermits(alsocalledspecialexceptionsorcon-_ _':"
ditlonalusepermits)for landuseswhichoregenerallypro.
hibitedin highnoiseareas.Inorderlo gainpermission,the
developermustpreparethe siteandconstructthebuilding]
sothenoisewillnotaflact theusers.Inthe textof thezoning
ordinance,you shouldspecifythe noiselimitsIperfomtaneestandards)for
interiorand exteriornoise.(Wherea buildingcode is in force,lechniques
usefulinmeetingthe interiorstandardscouldbe explainedin thecode.)

Youshouldusethestandardsyou developedin thepolicyformulation
of theplanningprocessas theperformancestandards.For nolse.sensitive
u_ whereexterioruseis notas important,largeapartmentbuildingsfor
example,you maywantIosetonlyinteriorstandards.

A varietyd techniquesshouldbe suggesledas waysto controlthenoise
toconformwithIhe performancestandards.The techniques(describedin
detaillaterinthehandbook)dealwiththedesignof thesiteandtilebuilding.
A specialpermitcouldcomeintwostages:thefirstbeinga permitto begin
construction.The secondpermitisgivenaftera noisemeasurementismade
toconfirmthatthenoiselevelisator lowerthanthe performancestandard.

SpecialProjecls
Thezoning ordinanceshouldallow the developerto[_-_-"_

designa plannedunitdevelopmentwherethebuildingsare_
clustaredandtheresuhingopenspaceisusedasabufferbe-[', ",,L, _,,_1

? tweenthe noisesourceand receivers.The typicalapprmeh_ .
allowsconstructiononsmallerlots thannormallypermitted_.---
butthetotalnumberof buildingunit_isnotincreasedbecauseF___=-.'-.-":..._----%"l-
theremaininglandis keptas openspace, I.- ----q

Regulationof the locationof schools,hospitals,nursinghomesand out.
doorrecreationareas, especiallyan amphitheateror othernoise._nshive
use,isalsoa criticallyimportantresponsibilityforI_tl government.Some-
timesthe locationnf the_eusesis decidedoutsidethere_.darzoningp,xx:ess,
presumablybecausethey arepublicfacilities.They shouldbe treatedthe
sameasanyprivateproieet.

Insomecommunitieswherelandis scarce,the spaceabovehighways
and railroadslooksincreasinglyattmelivefor new apartmentsor office
buildings.The potentialfor noiseandairpollutionisobviouslyverygreat.
Usenf theair right_maybepermitted underthespecialpermitprocess.You
couldgrantapermitifthedeveloperreelyourinteriornoisestandards.

Zoningis notan effectivelootforcorrectingexistingnoiseproblems.It
_ cannotrequireresidentsto move.Butzoningcouldbeusedtoencouragea
i
i
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generalchrmgninthecharacterofanarea,fromnn_se.irmompatibleIocompat-
ibleuse,Thiswillbeminteffectivewhentheareaisakeadyin_osltion.

HealthCode
Forlocalgovernmentswithoutzoning,theheahhcode offersa way to

protectpeoplefromnoise.Youcouldaddthenoises'tandardstoyourexisting
healthcode,applicabletoallnewresidencesbuihin5'ourjurisdiction.The
developerwouldthenknowIhathe musteitherbuildsomethingotherthan
residencesordesigntheminsuchaway thatthenoiseiscontrol}cal.

Abng wilhthe standardyou shouldsuggestndse-mifigationmeasures
whicharedescribedhterinthehandbook.

Thepermitsystemwouldworkalongthelinesof thespecialpermitwitha
preliminaryandfinalpermitbasedon thedeveloper'splansfor mitigating
thenoiseandhisactualperformanceinmeetingthestandards.

SuMivislonRegulations
Wherethe localgovernmentdot_nothaven zoningordinance,andwhere

staleenablinglegislationaffows,thenoiseperformancestanchrds(Appendix
B)couldbe includedinthesulxliv/sionregulationsta controllandusealong
highwaysand railroads.SincesubdivisionJawpertainsonly to landand
how it is developed(streets,dmlonge,waterand sewerage),the interior
noiseslandardisnotapplicableinthisordinance.

The devdopercouldbe requiredtosubmitprdiminuryand finalphls
forapproval,withfinalapprovaltiedtomeetingtheextednrnoisestandard.

The subdivisionreguhtionscouldincludea descriptionof pessihleex.
leriormhigationmeasures.Becau_everypieceof landisdifferentinterms
of noiseexposure,topography,vegetationandsoon, ilisof doubtfulvalue
torequireany pnrtieuhrdesign.

Wherethelocalgovernmenthaszoning,theslroegcstk'galpositionis to
havethenols_standardsinbathordinances,

CapitalImprovementsProgram
Constructionofnewslreets,waterandsewerugefinesto unnrontendsto

spur_idendaldevelopment,Coordleatingyourcapita[improvemenlswith
yourcomprehensivep[onwouldmeanprovidingcapitalimprovementsto
designatedgrowthareasandnottoareasaffectedby noise.

This leehniqueismostu_ful inairportenvirons,Ifyouhavezonedthe
airportenvironsfornoresidentialdevelopment,do rmldesignatethearea
forfuturewaterorsewerageserviceanddonotincludeitina walerorsani.
tarydistriclorthe landownermaylegallyinslslonservicein thefutt!re.

13
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Prc_mmlngeapitalimprovementsisnota suhslitute [or zoning control.
Ratheril isaccmplemeomr:,,technique,If yuurzoningmapshowsnoresl.
dentlnld_vdopmentaroundtheairport,hut yourimprovementsprogram
showsservice/orthearea,itwouldhe difficuhto refusea rezoningrequest
inthearea,

BuildingCode
The buildingcodeitselfis nota landn_ controltechnique,h Canonly

regulatehownewbuildingsareconsented, A goodapproachis tomake
surethecoderequiresconformancetu yourintedornoisestandardsin the
designatedhigh-noiseareas.The buildingcodenmnualcould_xplninear.
ioustechniquesforsoundproofingwails,windows,doorsandceilings.The
codeshouldrequ_ anadequateventilationsystemforhuildingswithsealed
windows.

Disclosureof NoiseLevel
A usefullechnlqoaforprotectingprospectivehomeownersorrentersis

to requirenuficeof theproperty'snoiseexposurein pmportydeedsand
rentalleases,The nuliecshouldbe in clear,simplelanguageandbe given
goodvisihitixyin thedeedor lease.A]I toofrequently,peoplebuy a home
or rentanapartmentontheweekendwhennoiselevelsarerehtivelylow.
Thenoticealertsthenusnspecting.

: A possibledrawbackInthistechniqueis thequestionof howmany
peoplewillcomprehendwhatthenoiseexposure(asmeasuredindecibels)
reallymeanstothem,

PublicAcquisitiono[ Land
Thefimplest,hutmostexpensive,approachistobuy landinhigh-noise

a_osandthuskeepthehod fiveof any_e of incompatibledevelopment.
Takinglandby eminentdumalnfornoisecontrolis fraughtwithlegaland
politicalhazards.Localgovernmentsmay wishto buy the landmtdtheu
sellitorhoseit withdeedor leaserestrictionson futurelanduse (nonoise-
se_ifiveusesallowed)orwiththen-'quimmentIhalthebuildingbeimuhted.

Or,the localgovernmentcouldpurchasethedevelopmentrightsto (he
property,thuskeepingthe landflee fromdevebpmentandinagrion[tural,
forestryorotheropenspaceuse.

o°, o *o'*, o¢_ _e_

[ " _ ' .

r
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PhysicalTechniques
The followingtechniquesarenolin themselveslandusecontroltech-

nlques.They aremeantto complementthezoningandsubdivisionreguh.
finns.They areparticularlyappropriateforuse witha specialpermitpro.
cedum.(Seesectiononzoningordinance.)Each sitewillneedanalysisto
determinewhlchtechniqueorcomblne,lionof techniqneswillgivethemost
protection,

SitePlanning

Site planningrefersto thedesignof the developmentproject-where
thebuildingsareplacedandhowthemrmundingopenspaceisused.

ogmphyofthepropertymayprovide_-_/
o buildingsitebehindahillorina low_'Y:_,j_"
spot wherenoise is not as inZeese.t"
Earthmovingis also a possibilityto[ _ /
makeanartificialhillormound.Ga-I(-Y/.) / / /_
ragesormaintenancehuildingicouldhe placedbetweenthe noisesource
andresidences.

--BufferArea: A simpletechniqueis to leavedistancebetweenthe
noisesourceandreceiver.The buffercanbe kept aspermanentopenspace
or usedforparking,agricultureorsomerecreationuses.The drawbackto
thistechniqueis thatlandisexpensiveto purchaseorkeepinan undevel.

., oped slate.

One stmlegyis to recommenda bufferina newresidentialsubdivision
orplannedunitdevelopment.The bufferwouldremainas pannanentopen
space usuallydeededto thepublicor_t.V_-,_'// ,,_ ,ot¢lll i
'no homeowners'assoalaUonasa parkL.-'_'__ljI/:

.. .... ., I.4an,n< n,,vomprnv,do,he
thedeveloperispermila"dm build°n_-'''"_K"'.,_/"C'_ 1/il/1

smallerlotsthannormallyallowed, L -_.-A_.A'_ "_ ¢i_./i//l_

Subdivisionswithlargelot,s (twoto_,.,/i_ se'_ Z.z,,'///Ifiveacres)canavoidhighway,noisebyseltlnghomesawayfromtheroad.
The exteriornoiseshouldnotbe measuredat thepropertyline;ratherthe
measurementshouldbetakenwithina reasonabledistanceof thehouse.

Subdivisionscouldbelaidoutso thelotswith frontagealongahighway
do not havedirectaccessin the highway.The housesare setwell back
fromthe roadwithaccessto a pemllelminorstreet.This lechnlquepro.
ridesa bufferas wellas reducesaccesspoints to a majorsoed.thereby
minimizingtrafficcongestionandhazards.
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Barriers
Noisebarriersareplacedbetweenthenoisesourceandreceiverto block

thenoise,Barrierscan be madeof earth,concrete,wood,metal,plasticor
slueco,Earthenbarriers,referredto as berms,requirea largeramoontof
had. Recentdemanslrafieaprojectshaveshownthatthecmtof thebarriers,
appmximately$500,000 permile,isaboutthe sameregardlessof material
used.Peopleseemto preferwoodenbarriersforaestheticreasons,although
theydonothave thedurabilityof concreteorstucco,Useofharriersalong
highwayscangivea tunne[-llkeeffecttowhichmanymoloristsobject,

Barriersmustbedesignedwithsufficientheighttoblockthe line-of-slght
betweennoisesourceandreceiver.Thisreqnlremeatmakesthemganemlly
impracticalforprotectinghigh-risebuildings.A possibleproblemwithbar.
tiersis thetendencyforsoundtobounceoffthe barrierandaffectpersons
acrossthehighway. Althoughbermsdeflectsoundupwardsbecauseof
theirslopeddesign,they havethedrawbackofrequiringmaintenance.

Phnllngsof shrubsandever,greentreescanraltnoiseonlyasmallamount,
bat theycan offer aestheticappealand blocksightof tilenoisesource
whichisan imporlatupsychologicalbenefit.

ArchiteCturalDesign
You shouldrecommendthat in thedes;gofornew homesthe noise.

sensitiveroomsnot face Ihenoisesource.Windowsthatdo facethe noise
shouldbe smalland well.sealed.Buildingaane-storybuildingmightavoid
theproblemby keepingbelowthenoise,wherea mulfistmybuildingwould

i. receiveunacceptablelevels. Large buildings,particularlyinstitutional
buildings,may be designedarounda centralcourtyardto providequiet
outdoorspace,

BuildingConltructlon
The moste||ecrive cons_ction techniqueto cutnoise is insulation.

Puttinginsuhtionmaterialinthewailsandceilingandsealingcracksaround
windowsanddoors willreducenoiseas wellas reduceenergyneeds for
heatingandcooling.

Double-glazedwindows,withpanesofdifferentthicknesses,solidcore
doors,acousticalceilingliles,rugsand draperieswillall helprelievethe
occupantsfromthe noise.The transmissionof soundcanalsobe reduced
by increasingthe thicknessordensityof thewalland staggeringthe studs,
.soastudisaltachedtoonlyonepanel
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Special
NoiseProblems

T ,hissectionwillfocusonthecfitlcalnoise
• _ problemsforlocal governmentand aug-

: _alll_ gestwhich tes]_iquesare appropriate.

_._/"gg\ _ o_nnyt=_q.emakesarayo0have
fZ_-- [] _ the authorityto adoptand enforce thetechnique.

AirportNoise
The noisecontrolandlanduseplanningprocessneedssomeroodifica-

donto accountforairportnoise,To beeffectivetheplanningeffortshould
includeallaffectedlocalgovernmentsand theairportoperator,The process
is furthercomplicatedby theroleof.theFederalAviationAdmlnistmtion
(F'AA) whichisresponsibleforregulatingaircraftnoiseat thesourceand
forflightoperations.

The FAA hasset fortha schedulefornoiseabatement.sothat theair.
linesbringall new and existingaircraftinlocompliancewiththeir noise
standardsby 1985. As airlinesbuy newjetsorretrofitexistingjetengines,
the aircraftsingleevent noiselevelswilldrop.The noiseexposurearea
coulddiminish,exceptwherethereisanincreaseintraffic.
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_m locationof industriesorothercompatibleusesin hlgh.noiseareas
posesnoproblem.However,muchmorelandexislsinthehigh.noisearea
thancaneverbeusedbycommerceorindustry.AndIhemisstrongdevel-
opmentprofusefromlandowners,developers,buildersandpeoplenuxbns
to five ina Iow.densltyresidenlialenvironment.Unfortunately,manyof
dse prospeelivehomeownersareeitherunawareof the noiseproblemor
underrateitsoffoolsbeforelocatingnearanairpon.

Somenoisecontroltechniquestheairportoperatorshouldcomlderare:
-Acquiring landto beusedas an openspacebufferor tobe leasedor

mid for nolse.compatibleuse,e.g., industry,air freightwarehouse.
a_ieuhuse,golfcoupe.

-Providing purchaseguammeesIo existinghomeownersinhlgh.noise
areas.Homescooldthenbesoundproofedandresold,ormovedtoa
low-noisearea,or demolished.Sucha programwouldalsoinvolve
residentrelocationcosts.

-Soundproofingexistinghomesand olhernoise.sensitiveuses in n
modemte-eoiseareaonacost-sharingbasis.

-Building noisebarriers.
--Constructingnewnmwaystoshiftnoiseaway fromresldence_.
-On.the.groundaircraftopemtlons.
-Preferenlialrunwaysandapproachanddepartureflightpetlems.
-In.the.airaircraftoperationalprocedures.
- Landingfeesp_ged Iolimeof day ortypeofaircraft.
-Airport restrictionsbasedon time of day or numbersor noiseof

alrcmft.

:. Someof theabovetechniquesmustbe approvedby theFAA because
of possibleinterferencewith intermatecommerceor.safetystandards.And
Ibe operatorshouldconsultwithlocal governmentIo ensureIhatefforts
arecomplementary.

Localgovernmentsshouldconsiderthe followingleclmlt_u_(incooper-
ationwithIheairportoperator):

--Zoningthehigh.noiseareas(notacquiredby eminentdomainorcon.
trolledby easemeo0forindustrial,commercialor openspaceuse-
noresidenllalorothernolse.sensitlveusesallowed.Zoningmoderate.
noiseareasfornoise-compallbleusesorresidentialusebyspedalper-
mitaccordingto your noisestandards,Restrictingthe heighlof
buildingsandolherstructuresin the flightpath, Consideringcom.
pensationtolandownerswhomuslkeepIheirlandundevelopedand
to landownersaffectedby Ibe height limitations,compenmtioato
ceasewhenthenoiseisreducedto an acceptablelevelorif theflight
pathischanged,
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_A noisealert in propertydeedor fontalleaseto give a prospective
residentduo notice.

_Not programmingwaler orsewerage]ines,streelsor other improve-
mentswhich wmddstimulateresidentialdevelopmenl inthe noisearea,

_Close cooperationamong localgovernment, the airport opemlor and
state and federalagencies, Make sure ahT_ortmaster plan and local
comprehensive land use planand zoning map are complementary.

-Involve residentsof airport environs, hmdownecsand environmental
and civic groups _n the planningand implementation of the noise
control program.

HighwayNoise
As with airport noise,local governmentcan best controlhighway noise

by concentrating on the path and the receiver of noise, As for source re-
ductions, the EPA has promulgatedregulations for new trucks and pub.
lishedpreliminary r_llations for new buses and motorcycles, requiringa
stagedreduction of noiseemissionsoverseveral years, Tire noiseand aura.
mobilenoise are currentlyunder study.

• : The Federal Highway Administration(FHWA) requiresassessment
" ofexpected noise levelsfor new highwaysor major reconstructionsand as-

sessmentof mitigation measures.The final noise level should be less than
the F'HWA design level (Appendix B). The problem is that the design
noiselevel forresidences(70 dB.a.) is higher than most noise slandardsfor
residentialuse set by localgovernments.

'Thesolutionis eitherbarriers, landusecontrolsorImffic managementto
keepthe noise from becominga problem,Barriershave become inc_slngty
popularamongstate highwaydepartmentsas a noisecontroltechnique,Slates
areusingbarriers on newand exlsllngrouds. Even though they are expen.
sire, land developers canalso use barriers to protect new residencesfrom
noisewhere the state isnotplanningta or has not builtbarriers.

Another approach is traffic management, includingrerouting trucktraf.
fie m.v'ayfromnoise-sensitiveland uses,lowering speed limitsor instltallng
time.of.day restrictions,lmplemenlingtraffic management lechniques on
slate roads may require consultationor approval of your state transportation
department,
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The zoningordinanceisan effectivetechniquetocontroldevelopment
ina noiseareawhereyou bare vacantland.Low.demityzoningmay work
whereanadequatebufferand olbermitigationtechniquesareused. But
wbenno resldonllaldevelopmentissuilable,zoningforopenspaceis up.
propriateandsomeformofcompensationmayhe necessary(AppendixC),
ffyoupermitresidentialdevelopmentalonga highway,youshouldrequire
conformanceto the performancestondardsyou sel forthe specialpermit
procedure.

Railroad Noise

Railroadnoiseisnota majorproblemfor mostcommunities,However,
railroadnoiseseriouslyaffectssomeoldercommunities,espechllyin mining
areasorwheremilyardsare located.In 1975 theEPA promulgatedregu-
lationsfor interstaterailroadlocomotivesand freightcars, The railroads
mustmeet"best.maintoneacepractice"standardsfor in.uselocomotives
andcars;thesestandardsarenowineffect,

By theendof 1979, all newlocomotivesmustbe equippedwithmnf.
tiersIomeetstricternoiseemissionsstandards.The 1975 regulations,how.
ever,did not apply to stationaryrailroadequipment,Subsequently,the
railroadsassociationsuedEPA to requirethe federalgovernmentto set
suchstandards,The newregulationsareexpectedin thenearfuture.These

:-- wouldpreemptstateand localregulations,whichtheassociationconsiders
aburdentomeet.

Fortunately,the land alongmike,adsin urban
;enerallyused forindustrialpurpoaesbe.

causeof neededaccessforfreightpickupand de.
livery.Residencesalongrailroadsareusuallyold

• andnewconstructionin theseareasisrare.
Becausemenurbanlandalongmil_ds isalready

developed,landusecontrolsarenotveryeffective.
However,wherevacantlandexistsit should be
zonedforindustrialuse.The industrialzoningdis.
triershouldnot permitresidentialorother noise.
sensitiveuse,Outsldeurbanareas,vacantlandalong
_lroads mayhe underdevelopmentpre_ure.You
should map the noise in these areas, based on rail.
roadconformanceto federalsourceemissionstun. "
dards,

The generalprocedureof zoningvacan landfornose-complibleu_,
withprovisionforspecialpermits,isapplicabletorailroadnoiseareas."The
specialpermit,with its performancestandards,mayalso be necessaryin
bulb-upareasforproposedredevelopmentprojectsinhigh.noiseareas.
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Housingrehabilitationisgenerallynotregulatedby azoningordinance,
becausethemis nochangein landuse.Butanygovernrnealhousingas-
sistanceprogramsshouldincludearecognitionofwherethenoiseareasare
andrecommendineorpomllngnoise-mitigationmeasuresintoIherehabilita.

; I_onprogram.

MotorcycleNoise
"TheEPA is intheprocessof draftingfinalregulationstoquietmotor-

cycles. The preliminaryregulationsset separatestandardsforstreetand
ofbtbe.roadvehicles.OncetheEPA ioguhtionsformotorcyclesarefinal-
heal,youshouldincorporatethestandardsintoyourcommunitynoiseor.
dlnance,Youhavetheresponsibilityofenforcingthenoirastandardsby
makingsurethemufflersarenottakenoffortamperedwith,

Off-the.roadmotorcyclesneedspecialcomidesafioninlandusephnning
andcontrolWhenyousetasidelandforrecreationaluse,,identifycertain
an_.sformotorcyclemils.The millscouldperhapsbe usedforsnowmobiles
inthe winter,HavingImilssetasideformotorcyclesandsnowmobileswill
beanincentivetokeepthevdficlesoff thestmelsandoutofvacantlotsor
haekyards.O_he.eaadrnotnreylesusedonprivatepropertycanbere.gq=-
ated hy thepropertylinestandardsinyourcommunitynoiseordinance.

IndustrialNoise
YourzoningordinanceshouldnotallowresidentstoIooatsinareasdes.

ignaledforinduslria]use.You wouldwanttodo Ihisnotonlytokeepresl.
dencesoutof noi_ areas,butto makesureyou haveprimeindustrialshcs
setasideforblare industrialandeconomicgrowlh.

The industdalnoise whichaffectsIhe communitymost oftencomes
notfromslalioearymachinerybutfromthecarsandtrucksgoingandcoming
fromthe plant.Even wilhfederalsourcecontrolsforvehicles,somenoise
willstillremain,For thisreasonyoushouldhaveindustrialzoningdistricts
locatedawayfromresidentialareas.
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To protect nnnlndestria]land usesadjacentto the industrialdistrict,you
: shouldset noise standardsfor yourzoningdistrictsand put these into yourf

communitynoiseordinance.The standardsregldatenoise,notat thesource
butat the property line (Appendix B). Without u zoningordinanceyou
canslill re_alale industrialnoise Ihroughthe communitynoise ordinance.

i 'Tl_eproperty line standardswill not be set for zoningdistrictsbut for in.
divldualproperliesbased on currentuse. 7

1
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Implementation

I!_.11 _ fromtheFederalAviationAdminls_fion
I!llt (a rpo.no secontroland aodusecom.
l_n_ M'I"]I]'I,4_ l_ll potibilityplanninggrantprogram),and
IIndl III1I1_LiIII_)lll_ ,he_viro,eoen,,dProtectionAgency
IImi H_lJl.-J_L._lL_[(ll throughtheQuiet CommunitiesProgram.

r [ After you have reviewed the lech.
¢' nique_,you shouldselectoneor morewhichfityourneedsand stateand

• loon[laws.You mayfindIhata techniqueis ,applicableinonesituationand
notanother.And thereare costsassociatedwith each technkluewhich
youshouldconsider.

:i" . Costs
• The costsof landacqulsition,noisebarrierconstruction,andsound.
' proofingbuildingsare very high.The Departmentof Transponalionhas

limitedfundsavailablefortheseprojects.Otherfederalflmdsareavailablek
.¢ fortheseprojeclstoprotectexislingnolse.sensltiveuses.

._ Federalfunds,however,_renolavailablefor newresidencesor pnblk
buildings.This isonereasonwhy landusecontrolsareso important.If

e peopleplanto live inhlgh.noise,areas,Iheymustpay theaddillona]cosls
: fro"_,'zlees,soundproofingor landbuffers.Stra_ toe becomingincz_emlogly

,,I interestedinbuildingnoisebarriersalongmajorhighways,Barriersarecoil,
slderedmorecost.effectivethanlandacquisitionorsoundproofing.

: 'TheAirportandAirway Development.Act Amendmentsol 1976
i notedlandacquisitionas animportantnoisecontroltechnique,cliglb_efor
,, airporttrustfunds.Barriersareraosteffective/oron.the.groundnoisecon.

trolbut offerno protectionforthe vastmsjofityoI peopleaffectedby alr.

craftnoise,
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Insulationiscurrentlybeinginstalledinairportenvironsonlyonanex.
petimental_'lsis,withsuccessfulresultsonpublicbuilding,Sovendforeign
minimalgovernmentshavealreadycommittedsizablefundsIo soundproofing
homesandpublicbuildings.

Theestimatedcostofsoundproofingvaries,dependingon theamount
of reducllendesiredandwhetherit isdoneduringorafterconstructionof
the building.Soundproofingjustwindowsand doorscan reducenoise
substantially,Additionalmeasuresare notgenerallycost-effective.With
soundproofing,thebuildingreceivestheadditionalhenefilof needingless
energyforheatingandcoding. The energysavingsexceedthe energy :"i
costsof providingyear-roundmechanicalventilation. /

Wherethenoise[eve[isextremelyhigh,purchaseofexistingresidences
mayhe necessary.Inthiscase youshouldfi,,,,uremovingandolherrdooa-
tloncostsin estimatingprogramexpense.Compensationpaymentto [and-
ownerswhoarenotalfuwedto developIheirland, situatedin hlgh.nolse

areas,isdiscussedinAppendixC. i

PublicSupport
Planningand implemantlnga noisecontrolprogramdemandspublic "

sepporl.Manyof thedecisionsyou ',viiihaveto makewillbe controver-
sial.Ifyou fall to act,citizenswillcomplainaboul the noiseand lackof "
commitmentonthepartof localofficials.Ifyou makethetoughdecisions,
landownersandprospectivehomeownerswillobjectIo 'moregovernnent !

it 6 t*

;, regulaons and no,gowh pohmes. ;
An educationalandcitizen involvementprogmmshouldbeblended

i , withthephnningandregulationprogram.As citizensanderslandIhenoise
problemandwhat techniquesareavaihbleIo localgovemment,yourjob
becomesa loteasier.

I
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Appendix A:
NoiseMetrics and Prediction Methodologies

Noise Metrics

Thejabof nokecontrolismademaredifficultbythevarielyof noise
metrics.Definitionsof temlsandnnisemetricsarepresentedbelow,ex.
cerptedfromAirport.Land Use Compatibl/il/iPlanning, u document
preparndby theFederalAviationAdministmriou.

GlossaryofNoiseTerms

Decibel(dill.A numerlc,a/expresslonof therelativeloudnessor levelof
a sound,i.e,,Ihesoundpressurelevel.
A.We]ghtedSoundLevel(dl}h).The humanear ismaresensitiveta

, soundeeet_yathighFrequenciesthanat lowlrequendes.,t_dso.theear's
sensitivity1osoundofdifferentfrequencieschangeswiththe levelof the
sound.The A-weighlndsoundlevelis theaduulmeasuredsoundlevel
weightedtomatchthesensitivitiesaf thehumanear.Thk mayarsabe,

} wri.eadB(A).
i NoiseMetric.Noisemetricsare thedifferenlmeasuresby ',vhlehagiven

noisemaybeexpressed,forexample,Noise'.ExposureFanr,,astar Day.
, t NightAverageSoundLevel.

:' EquivalentSoundLevel(Leo.)

l.,eqisanenergysunmxatianof theaggregatenoiseenvironmentas tunas-
. :_ nred inA-welghtedsoundlevel.Contourvaluesrangefromlessthan50

Leq forlightlyimpacledareastomoreIbao70 farheavilyimpactndareas.

It includesnotime.of.daycorrection.

"t Day.NightAverageSoundLevel(Ldn),
Ldn wasdevelnpMin 1973-i974 fnr the EnvironmentalPml_lluu

:_ Agency.h is theenergy-averaged equivnlenl level(Leq)far24 hours,ad.
justed to includeu 10 dB penaltyfornoiseexpmuresduringn_ght.titne
hours(I0 p.m. ta7 a.m.). Itisn mensurableqountilyandcanbe recssnrnd
d/reedyusingportablemonitoringequipment.Contourvaluesumallyrange

fromlessthan55 LdnforlightlyimpacledareastamoreIhun75 Ldnfar
heavilyimpactedareas.

.,_ Community[VolJeEquivalentLevel(CNEL).
The CNEL wasdevelopedfor thestateof C_lllfamia,h isquilesimilar

to theL,dn,exceptthatit introducesanintermediateweightingforIbeearly
eveninghoursbetween7:00 p.m. and 10:00 p.m, in additionto the

: weightingfor thenight.rimehours(10:00 p.m. ta 7:00 a.m.}. Conlear
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valuesusuallyrangefromlessthan55 CNELfor lightlyimpactedareasto
moreIhan75CNEL forheavilyimpactedareas.CNEL,like Ldn,isa
messumhle quantity andcanbe measureddireclly.

NoiseExposureForcecast(NEll.

The NEF wasdevelopedin 1967, It takes intoaccountthe tima.of-
day plustheedditionalexposurefactorsof thedurationofalrcmftflyovers
andof discrete(pare)tonessuchas turbine"whine." '/'heNEF isa com.
plexprocedure,usuallyrequitingthe useof a eompulerfornoisecontour
development.Contoursderivedvia thismethodusuallyrangefromI_ than
20 NEF forlightlyimpactedareasto morethan40 NEFfor hhvily im-
pactedareas.The NEF isa calculatednoiseexposurevalueandcannotbe
directlymeasured.

Prediaion Methodologies

HighwayNoise.

FHWA's No_ePtedlellon ModelO_oponNo. FHWA-RD-77-
108)presentsIhelatestmethodforestimatinghighwaynoise.Itexplains
the theorybehindthe modeland givesthree levelsd solutionranging
fromslmpIepencil.and.papercalculationsthroughhandheldcalculation
programstoa computerprogram.

Your statehighwaydepartmentshouldhave a copyof dmmanual
• andmayhaveexperienceinusingthepredictionmodel,You mayaim

requesta copyfromtheOfficeof Engineering,FederalHighwayAd-
ministration,HNG-20, Washington,D,C,20590.

AirportNoise.

CalculationofDau.Nighl Levels (Ldn)Resultlng from CioilAit,
craft O_mliom EPA 5501q-77-450, includingaddendum!, d_.
edbes how to perform"desk calculations"of noisefromcivil aircmh
operationsto determinenoiseimpactaroundairports.Youmay obtain
a copy fromthe Officeof NoiseAbatementand Control,U.S, En.
vironmemalProtectionAgency,Washln_on,D,C, 20460.

Ifyouhavea pmbhmwithmilitaryalmmftnoise,contactEPA for _"

thisdocument:Departmentof Defense:Air lrulallationsCompatible ,-
UseZones (AICUZ) Program(EPA 55019-77-353), \

RailroadNoise. !

You canreceiveassistancefromEPA to predictandmap railroad i
noise,althoughnodocumentiseurcentlyavailablefordistribution.
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_ AppendixB:NoiseStandards
This appendixoffemthreetypesof noi_estandards:communilynoise

standards,landusestandards,andstandardsusedby fedora}agencies.

_. Community NoiseStandards

'_ The communilynoisestandardsare linkedwith broadreceivingland
t use categories:resldenrial,commercialand indas_aL _ch c_tegoryin-
f dudesallthe zoningdistrictsyouconsiderrehledto thatuse.F'orexample.

the industrialcategorycould inchde agriculturaland forestdistrictsas ',veil
as industrialdistricts,

Therefore,youmustdecidehow tu aggregateyourzoningdislriclsinto

seve.mlcategories.And youmintsolnoisesmcbrds(limits)for thincategory,
,_ Tile standardsarepropertylineslandards,Thismeansthenoisemeas-
, uresat thepropertyline mustnotexceedthe standardfor thatctuegow.

'Where nozoningordinanceexists,thestandardsmayapplyto theactual
, useof tilepropertymtherthantoa zoningdistrict,
i Followingareexcerptsfromthreecommunitynoiseordinanceswhich

_. showIhapropertylinenoisestandardsfor thosecommunities.
t

,_ SanDiegoCounty,Califomla
OrdinanceNo.4387

ZoneAmbientNoiseLevelLimits
Zone Time SoundLevel

IA.Welghtsd)
! Dedbeh

'," _ R_idemlal R.I,R.}.A, 7a.m.m 7p.m. 50
':" _ It.}.A.R.).B.R.I(}5) 7p.m.toi0p.m. 45

,_ LC.LC.A.T.Temp_nc.',l0 p.m,to 7a.m. 40
_; R.2 andR.2.A

R-3.R.4,R,5.R.P. 7a.m.ta7p,m. 60
"_ PRD. andallOlherI_'si. 7p.m.IoI0p,m. 55
e dentialandt_mtezones 10p.m. lo 7a,m, 50

'_, CommerchlAIIComnlefcinl_nes 7a,m.lo 711.m, 60
7II,m.Io I0p,m. 55

_' I0p,ra.Io 7a.m, 55

Industrial M,M-l, M.2 Anytime 70
_, M.3andallothet

Industrlaland
A_cuhuralZones,
includingE,2,B Anytime 57

The time duration allowance setforth in Ihe fable below shallapply m
thesenoise level limits.
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AllowancesforSoundLevelsLastingLeu thanan Hour

Duration AllowanceDecibels

UpIo30mlnule'sperhour(50%) +3
UpIo15minmespethour(251_'_t) +6
UpIoI0mln.r.'sperhourII0%) +8
Up to5 minutest_'rho.r (8%) _II
Up Io2 minulesperhour(3°/o) +15

Permissiblecomtmcfiunnoiselevdlimitsshallh__ovcmMby._'c'tinn36,410of
thlsch_pler,

MontgomeryCounty,Maryland
NoiseOrdinance(FebruaryII, 1976)

Pohcy:To redecetheoudoorambleetnoiselevelsoas tupromotepublic
health,safely,welfare,and thepeaceandquietof the inhabilants,and
ofamhtae theenjoymenof thecramy s naturala_o i_s andresources.

Penalty:Misdemeanor.Maximumof$1,000 fine.
Enforcement:By the directorof the Departmentof EnvironmentalPro-

r tectlouor hisdesignee.A wrillennoticemayheserveduponan a eged
violatorrequiringcorrectiveactionto he taken.Any personmay eom-
meecea c viiac ononhisownbehalfaganstana egedv olator.

• SpecificProhibitions:I) Maximumpermissiblesoundlevebshallbe re..
ducedby 5 d_A) forsoundof periodicor impulsivecharacteroran
audibletonesuchasa whine,bum,orscreech.

2) The playingof radios,phonographs,loudspeakers,orother noise
pi-udueiug._achint_ordevicesuponprivatepropertyor uponpublic
streets,thoroughfaresorotherpublicpropertyshallnot exceedsound !
limitsestablishedin thischapler,
3)Unlawfulforanype_n o sellanl,'thlngby outcrybetween9:00 p,m.
and 8:00 a.m,

4) Unlawfultu usea drumormusicalinstrumentin thestreetor Ibor-

oug_aresbelween9:00 p.m.and8:00 a,m.
5)Unlawfulforany personowning,harboring,keeping,or inchargeof
anyanimalorfowltoallowit tocauSenoiseexceedingthe_und limits.

QuietZone:The CountyExecutivemaydesignateany geographicalarea
of theCountyas a Noise-SensitiveAreainwhichnoiseproducingac-
tivitiesmay beprohibited.
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MaximumPermissibleSoundPressureLevels:]) At any pointon tim
propertyline:

i)62 dB(A)commercialorindustrialzone;
il)55dB(A) residentialzone;

2) Maximumpermissiblesoundlevelsmeasuredatpropertylineor 50
feetfromsourcewhicheverisgreater,forconstruction,repair,ordemol-
itionshallnat exceedthe sumof 20 dB(A)and maximumperrni_ib[e

' ! levelsfrom7:00 a.m. to9:00 p,m.
Variance&Exemptinna:I) The DirectorofDEP canauthorizetempor-

aryexemptlonsfrommaximumpermissiblesoundlevelsfornreasonable
periodel time.
2) Exemptionforperformanceofemergencywork.
3) Wnmlngdevicesnecessaryforpublicsafetysuchas police,fireand

, ambulancesirensandtrainhems.
4) Anyagricuhum[useas definedinSection31B.2(b)of thischapter.
5) Lawncare,maintenanceofhouseandautomobile,etc.arepermitted

' between9:00 a.m.and 9:00 p,m. even thoughnoise]e;,e[sareover
i 55dS{A).

KingCounty,Washington
; _ OrdinanceNo.2909

. _. Districtof Didricto[ReceivingProperty
SoundSource WithinKin_County

: , Rural Residential Commercial Indu=trlal
: : _ Rural 49di_A) 52dB(A) 55dB(A) 57dB(A)

Residential 52dB{A) 55dB(A) 57dB(A) 60dB{A)
Canmerclal 55dB(A) 57dB(A) 6fldB(A) 65dB(A)

_, Indunrial 57dB_A) 60dB(A) 65dB(A) 70dB(A)
i

Section303,Modificutionuto MaxlmumPermlnibleSoundLevels.The
' maximumpernlisslhlesoundlevelsestablishedby thischaplershallbe

reducedorincreasedby thesumofthe following:
u) Betlveenthe hoursof I0:00 p.m.and 7:00 n.m.duringweekdays,andbern'conthehoursof I0:00 p.m. and9:00 a,m. onweekends,,

the levelsestablishedby Section302 of thischapterure reducedby
, I0 dB(A)wherethereceivingproperlylieswithina minior residen.

rialdistrictofKingCounty.
b) For anysourceofsoundwhichis periodic,whichhasa pure tone

component,or whichis impulsiveand is notmeasuredwithan im-
tt pulsesoundlevelmeter,thelevelsestablishedhy thischaptershall
l be reducedby 5dB(A).

, 29
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¢)Foranysourceo[souodv,'hlchiso[ shortduration,theleve]sesta-
blishedby Ihisclmplerare increasedby:
l) 5 dh(A)fora totalof I._minutesinanyone.hourperiod;or
2) I0 dl_A) fora totalof 5minumsinanyone-hourperiod;or
3) 15 dl_A) fora totalof 1,5minumsinanyooc.hourperiod.

LandUsePlanningStandards

The followingexteriornoisestandardsarereconunendodby the Federal
AviationAdminlstmtion,FederalHighwayAdminlslrationand IheDe.
par_entof HousingandUr[mnDevelopmentforuseby localgovernment,
They urenotrequiredstandardsfor localgovemmenl;theyaresuggested
standards.

CharlIIaggregatesIhemanylanduseslistedin ChartI inlo fourzones
(A through19),arrangedby increasingnoiselevels.ZoneA hasminireat
noiseexposureandis suitahbfor noise_nsitlvehinduses,whereasZone D
Iresseverenoiseexposureandissuitablemainlyfor industry.

Thesestandardscanbe nhelp indecidingonperformanceslaodardsfor
" yourlanduseordinances.Youcouldallowa landusebestsuilodforZone

A (lowarisearea)Inlocateina noisierareaif the developercouldmeel
theZone A standardsthroughnoisemiligstionmeasures,
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LANDUSEGUIDANCECHART11

Nohe Eitlm:tln| Melhodolnli.
LandU. Nohe Ldn NEF HodNoi_ i
Guidance £zpo,ure Da/.NIshl Avs, Noise £1pnsure A.e.mt_l

Zan. (Lust Cla. SoundLevd Fnleca:t Guiddlnr_

A Minanal 0 a
E_xl:ure in Io /

55 20 Ch'arlv/_cecp:able

Muderale 5S 20

[_[l_ur¢ h) hi NalmaEiy /
65 30 ArCel,lable

S;_nit;c_nl 65 30
I_Xl_._u_e qo nt N_._mally ;

75 40 Unaccepl_bb

D _ecele 75 40
C_l_.re & k Clearly

I lillhee [ ill,her Unarcel]lable

_.rce: FederalAvlallunAdminimadon._tlt_rI.Land UseCom_til_llitu Plonning, 1077.

Federal Noise Standards

Severalfederalagencieshavedevelopedlandusestandardsandareac-
tivelyinvolvedin workingwith local govemmenlsto controlnoise.Of

:: greatestimportanceto localgovernmentare the Departmentof Housing
and UrbanDevelopment(HUD) standardsand the FederalHighway
Adminis_tlon(F'HWA)"designlevels." Theseare notmerelyrecom-
mendations;theyarefederalpolicy.

' The HUD standardsare essentiallya landusepolicy.HUD willnot
providefinancialassistanceor loanguaranteesfor newhousingorsubstan-
tial rehabilitationwhereIhelrextedoror interiorstandardsareexceeded,
AlthoughHUD assis_sor guaranteesonly5 to I0 percentofthenatinnal
housingmarket,manymortgagebankersusethe HUD standardsto limit
theirrisk.Otherfederalagenciesand somelocalgovernmentshave incor-
pomtadtheHUD standardsin theirnoisecanlmlprograms,

The F'HWA designnoiselevelsare not, strictlyspeaking,noisestan.
chrds,These "levels" representa baIancingof what wouldbe desirable
fromn publicheahhandwelfareperspectiveand whatis practicalbased
onourpresenttnmsportatiansystemandthevehicleswhichoperateuponiL

The levelsmay be exceededwhere the economicor socialcoslsof
meetingthelevelsaretoohigh,F'.venwhanthelevelsaremet,IheF'HWA
recoramendslanduseplanningandcontrolstolimitincompatiblelanduses
adjacentto thehighway.The levelsarenotlandusestandardsandshould
notbe usedassuch,
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HUDINTERIORNOISESTANDARDSa

Area HUDStandard ApproximateLValue

S[eeplngquarters -Does notexceed55dB(A)formorethan60 minules -L 4 _ 55
inany24.hour period,and

-Doesnotexceed45dB(A)formorethan30 minules -L 6.25 (night)-£45
duringnighttimesleepinghoursfromII p.m,to7 a.m,, and

-Does notexceed45dB(A) formorethananaccumulation - L33 g 45
of8 hoursinany24-hourday.

%o

Otherinterior.rms HUD personneldiscretion

aTo bemetregardlessd whethernoiseoriginatesfromexteriornoisesourcesorinteriorbuildingsourcessuchashearing,plumbing,
andairconditioning._te meansrequiredforachievingthestandardswilldependon,amongolherthings,theexternalnoiselevers,the
eqtllpmentandlayoutasodinthe building,and thenoiseattenuationchamclerisricsofthebuildings,floors,andwalls.Thesestandards

' I assnmeopenwindowsunlessotherprovisionismadeforadequateventilation.
• Source:U.S. EnvironmentalProtectionAgency,Departmentof Housingand UrbanDe_e/opmen/:/Voi.seA_temen/and

Confro/Pollc#, 1977,



HUDEXTERIORNOISESTANDARDSa

S[I_ GeneralEzlcrallEzposure51andard_ AirportSllndArdl
AcceptJh[liff
C*l_|or/ IIUD$1andatdl Appro:imle HUD$11nd_rd, Apptox[male AdmJnhirJl[veproce&re*

LVahe LdnVahe

Unarceptabh" -- F-__,_dJ80,U_A) L4>80dl_ NEFf40h l_ltrpli.mare..a._l_'di_,mra_aml
(30ml,ul_ hh >75rib r_m_.. IO3(21¢eml.mmenm],role.
[_124h_lurl mereantI •Se_r aV'ap!,_'_

- E_c_s75dl_A) L3]>75dH CNI(_II58houa
per24h,_n

Dik'retio.'.aty-- --Esc_'ds65dP4A) L33>65,1[_ N['_F30.40 [_n=65.75dB Al,l,ov_l,rrqulrenoi._as,_m,,i_
N_malb' 8 hm,r_ meamr_*tilt Rr_i,malAdnfinMmlor's
U_ccepmble I'r 24hm,r_ CNI_1O0.115 com'urrenceumlar,I_in_menmlIml_el

-I_]ud Stairm,'nt,In¢a_'swherea plnirct"in,
t_ tel_titi_t+mundt lilh"e_hlinl¢de_elol,mrnlialee_lnlrm.
"_ oran_mMil_'ihi,pro,lslm_m_tofi't_

, : l It+rn_pechdcn_i;r+nmental¢learance.

! D[melionary- -- Doe_noleaeeed L33/-fiSt_l_Normally 65_l}'dA)m,t_
Acceplahle 1ban8 hmm

;, ! Im 24l._,. NEF<30 OrdinaryA,lmlni_tr_,i_e
CNR<I00 Ldn<65dB i,l_Cedtn_upl_lv

Nm_.lly -D_ m_,ex_e_ L2--Z-4bibAttrpmhb 4_dB{A),rote
II_n3(}mlma_
per24h,mr_

M_$urealefltl#o([iope_tlO_tol_Olle¢ll_lr_Dreu_11 _._ pl _ {r eR_ _ esllelKuBdar_*

NEFarerou_hlytr+m,htahl_inl.Ld., Ihenoiu.deletiplurhavlr+_appllcahililyta,11nda.+,ourre_whichEPA h+_recotnmtntledheulilizedbylede_l,'+encig+.
Soun¢U+S.I_vl,mmemalprotec,ionAllerl__'.Detsarlmentofl laud,gandUr_, De_elopmenl:Atol_¢A_lementandC+mtndP.l+_u.1977.



FEDERALHIGHWAYADMINISTRATION
DESIGNNOISELEVEL/ACTIVITYRELAT[ONSHIPS

Activity l)eslg. Nohe LevehI!
Calegury (dl]A} l_riFtion of ActivityCategory

._ Leq_' Lio(h)'"
i A 2 57 rio Tractso_landonwhichserenityandquietareel"extmerdJnary
; _xleri_) (_terio¢) slgnlficance,andserveanimlxclantpublicneedandwJ_eIbe

prPs_,n'adnnd tbosequ_JiHesisc'_enthlif tbe_reaistocontinuetosene_ls
inlendedpuqm_se.S_cbareascouldincbldeamplritheulers+i_lrlieuhrparks
(_"Imr6nnsd parks,q+enspaces,or blslofiedistrictswhicharededicaled or
ree(_grli,++edhy approprhle[_ll officialsforacHviti_requiringspecial
qL_dh_esof serenilyandqulel,

82 57 70 Picnicareas,recreotic+nareas,pll=ygr_Jnds,activesire+Isareas,and parl,s
'(Exteri_) (Exleri(_') whichaxenotincludedin C_l_aryA andresidences,molels,Jmlels.

public_'etingroccns,scbo,_ls,churches,libmrles,_ndhospilah.

C 72 75 Develolg'dlands,prol:eniesor activlriesnot includedinC.ate_odes
'-(',_.xlerlor) _xlnfi(+,') A and 13a_ve.

D -- - _r reqtliremeotsnnundevellgx_lhnds,seei_weg/'aph JI._ andI I.¢.

_" 52 _5 RL'Jicieflces,motels,holds,puhlicmeetingrc_mns,scbn<)h,churches,
(Interior) _/nterior) lihrufies,b+_pilalS,anda*.dil_ur_.

I FJ_b,,rLeq ,_rt 0 deslgandselevdsmayhe,_sed.
2Palks inCategoriesA and 8 indudeall such lands(publicor prlvale)v,hldsareacm+/lryum+<las parksas weftas the,m+.pub ic hnds* irb y selasideor
• des_gmledby a govemmentzllagencya_parkson thedaze_ public knowledgeo_the p_ol_+edhighway I)n)jecl,

•• Hr_rly_uivalenlA-Weighled Sound Level,
TheA+WeighedS<mndLevelequalledorexce<sled 10_ _rilelinlefortb<'lg'rio_ltlndercomidemti_n(inlhiseaseoneblalr)

SourceFederaI.Aid/'//+'h _._ P+._mm Mamm/, Volume?, CJ_lpler7, S_'tilln_.



Appendix C: Compensable Zoning

Zoning, an extensionof the police power, is limitedby constitatlonal
guanmtnes that privale property may nolbe taken forpublic use without
iust compensation, "The question which has plagued zoning since its in.
eeption,clrt,'a1916, is when does tireregulationof landbecomea "taking,"

This issue isimporlantin controllingurbandevelopment in undeveloped
high.noiseareas-for example, if you decide to zone Innd in n high.noise
area for agricuhuml or open space use with even Iow.density residential
use prohibited. Or if you decide to zonea large amountof land for com-
mercial or industrhduse, beyond the demand you foreseefor those uses.
']'he hndowners may claim their land was taken for public ase without
compensation, because they are not allowed what drey consider "reason.
able" use of their land.

Judicialdecisions.The courtshave comedown on bothsidesof the issue.
'The courts have used several lesls to determine whether property has
been taken by regulation:physknl encroachmenh publicbenefitsal ex-
c_ive private expense, substantialdiminutionof vnl,e, and no remain-
ingreasonableuse.

i.. The iudieia[decisionson this issuevary,gr_xdyby state.The statesd !
Califomla, Oregonand Mas_nchuseltsallow strictregulalionof private
property. For example, the Oregun court upheld a Portland rezoning

, from low.density residential to agrkuhural and forestuses, The court :

: decided thee ',,,,eresubslantialbeneficialuses? The CaliforniaSupreme
Court upheld a re'zoningwhich diminishedthevalueof a piece ofprop-
erty from $375,000 to $75,0003 Where local governmentshave in-
tended to prolectfloodplainsand wetlands,the cotmsin Wisconsin and i
Ma**._achusettshave upheld regulationswhich prohibit all urban de-
e 3 . .v ]opment. The courts in these slatesare moweg avcayfom he rad -

tinnaltestsof "taking" as listedabove, !
On the otherside of the issue, tl_eSupreme Coarts in Indiana, Idaho,

New Jemey and Washington slruckdown land use regutallonsaround
airports which limited buildingheightsand urbandeeelopment as taking
without compensation.'_However, theFlorida SupremeCourt up]reida
similarregulation.5

When the court findsa r_,ulaticma "taking," the regulationiseither
declared void in its entirety or as it applies to that particular piece of
property. You mast then either develop n new regulationor keep the
regulationand find a way to compensate the landownersfor the loss in
value due to regulation.
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The sh"oteglesusedby localgovernmenttomaintaintheregulationin.
dude purchaseof the propertyor purchaseof the developmentrights Io
the property.Or the owner is offered property tax reductionsin return
fornot developingthe land.

Several judgeshave succinctly stated the ratioonlnforcompensation:
"ITIo afford relief to the land owner incases in which it isunfair to ask
him to bear a burden which should be assumed by society.''u And,
"[Tin distribute thzoughoutthe community the lossinflictedupon/he• 7

! mdmdual by he makingof pubhe improvements,A recentcase inPain Alto, Calif. suggestsa new directionin judich[
decislan-rnaking.8The clty had planned to purchasesizableacreage in
the foothills nearby for public park and open space uses but found its
fundslacking. After a subsequent rezoningof the area to open space
use,a property ownersued on the groundsof n "taking."

The CaliforniaCourt of Appeals n_ledthat the owner had stated a
t causeof action ininversecondemnationfor the downznningof hisprop.

any. The courtdistinguishedthis case fromthe downmningnoted earlier
(footnote 2) on the grounds that the Pale Alto "taking" was much
harsher,h is interestingthat the court held that invalidationof the new
zoningregulotlonwas an improperremedy. The only remedy was in-
vemecondemnationand just compensation.

Whether you de/ermineyou must pay compensationbecause the
courtrequiresit orcho_;eto pay compensationbecauseyonconsider

:.,' compensationthecorrectpolicy decision,severaloptionsareavailable.

_loUcev.Cityof Portland.546 P, 2d. I]00.
2ltFHLtd, v.SngerlorCourlof LosAngelesCaunty,542P, 2d.237,
] F]oodphinreguhtiomupheld:Turnerv. CounOIolD el Node, 10[ _hfomh Re.
Igcter9,3andTurnpl_'eRealtyCo.v. Townof Dedham,284 N,E,2d,891.Wet.
hadregulationuphdd:Just_,MarlnetteCotmty,201N.W, 2d,761,
4 IndianaTolIRoadCommissionu.]ankoutch.193N.E. 2d, 240;ttoarko.Cityof
Caldrcell,394 P. 2d, fi41; Yam EngineeringCow. o.City of Neuurk,40A. 2d.
559;At/canaant;,PortofSeattle,348 P. 2d. 664.
s Warnlngv,Petenon, 137So.2d.268.
68adch o,BoardofContml, 144P. 2d. 823.
7Clementu,Stale ReclamationBoard,220 P, 2d.897,
8Eldrfdge o.Citu ofPaloA/to, 129Cal.RW. 575 (I976),
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TwoNewModdLBeforethelandmarkcaseofEuclidv.Ambler,9where
acozeningcausingsubstantialdiminutioninpropertyvaluewasupheld,
severn1jurisdictionshad used nompensabhrogulatlon.laTwonew
modelsunderstudy at presentam transferabledevelopmentrights
('T'DP,)and zoning by special assessmentfinancedeminentdomain
(ZSAFED.)"

Bothmodelsare meanlto compensatethe landownerfortheonerous
burdenplacedon himor herto furtherpublicprogress.Inthe caseof
hlgh.noiseareas,thismeanskeepingallnoise.senshivedevelopmentout
oftheseareasandcompensatingIheownersfora diminishedrighttode-
veloptheirland.

UndertheTDR approach,thedevelopmentrightsIopropertyinthe
nasatoremainundeveloped--lnIhlscasethe high.noiseareas--areab
lowedto be transferredandusedindesignatedgrowthareasusa density
bonus.Severallocalgovernmentsarenurrendyexperimentingwilh this
approach.

The ZSAFED app_ch is desired to paycompensatina(damages)
forharshregulation(wipeau0andfinancetheschemeby capturingland
valueincreases(wledhll)caused hyzoningpermissiontodevelopfor
intensiveuse.Thisapproachis notnewin useby anylocalgovernment,

MostIoc_difieahaveexperiencewilhspecialassessmentdistrictsfor
water,sewerageor readprojecuwherebyIhelandownerswho benefit
payfor theimprovemenls,With ZSAFED, the conceptisexpanded
to includeownersaffeclcdadverselyaswell as beneficiallyby zoning.

' • relatedpropertyvaluechanges.
The schemeisappropriateforprotectinghlgh.nolseareasaroundalr-

portsandalonghighwaysand railroads,Ownersof landdesignatedby
zoningfor nodevelopmentwould receivedamages,paidin annualin.
sml[mems,basedon thelossof valuedue to Iheregulation.Ownersof
landd_i_ated for develr}pmenlwouldpay the localgovemmenlthe
increaseinvaluedueIothepermissiontodeveloptheland.

Sincethe governmentdoesnotownthe developmentrights,it does
nothave tosellthemhackto the ownerif thezoningis laterchanged.
Inthecase d noise,dmzoningcouldconceivablychangeif Ihenoise.
exposureareaisreducedby reductiono[ noiseatthesource,If thestrict
regulationis liftedand Ihelandis permittedto be developed,Ihetax
col]eatersimplyraisesIheassessnmntbasedon thenewmarketvalue.

The negativeimpact(decreasedlandvalues)d zoninginnoiseareas
wouldgenerallyfallonIhoseowninglandin thehigh-nolseareaswhere
residentialdevelopmentisnot compatiblewiththe noiseorwherein.
come.producingcompatibleuses, mainlycommercialandindustrial,are
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notneeded.Increasedvaluewouldaccruetohinddes[t_ntuedforcom-
mercialand industrialuseswhichyoudeemcompatiblewithnoise.

A goodcasecanbe madetopay)e_ than100 percentof theincrease
ordecreaseinlandvalueduetozoning,Severalstudiessuggesta range
between50 and80 percent,t_The intentionis tomoderatewindfalls
andwipeoats,notdiminatethem.Theprofitmotivewouldremainas a
sfimalusforprivaleacllon.

The 7..SAFEDschemeraisesmanyadministrativeproblemssuchas
howlarge to makethespecialdistrictand, wherethedistricteros._s
jurisdictionalboundaries,how to eoordinaleall thelocalgovernments
involved.

TheZ,SAF'EDsebemeisnotmeanttoeompenmtepeoplewhoare
nowlivingin thenoisearea. Someothersystemwouldbe neededto
providethistypeof compensation.Settingup sucha systemisbeyond
thescopeof thisstudy.

f
L _

i )

; !t:

u i/illageofEucllda.AmblerReall9Co..272U.S,365(1926).
I0InreKansasCityOrdinanceNo.39946.252S.W.404(1923);Ciluof
KansasCII9o.Kindle,446S.W.2d.807(1969);StaleexrelTwinCilyBide.and
leo,Co,v.Houghton,176N,W.159(19201.
II DolulldHagraanandDeanMi_zyraki.WindfalhForIVipeouls.AmericanSociety
ofPlamlngOfflela!s.C/tic,go.1978.(ladudestldimmi_d bothT'DI_andZSAFff.D).
t ? .d
" He,mute, I_'l¢ldfalls I_or Wlpemtts. p. 525, aM Urban Syslerp_ Rest_trch Inc., A

ComprehensivePohertoAmehorateAdvera-"ImleersofTnmsporlatl_F'Jtclhae_,'for
U,S.I)epaamentof'l_nsl_onallon,MaY 975,0.67.
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