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legislation

This reportIs designed to documentthe technicalresultsof a 2-112year

Noise ControlProgramIn A11eghenyCo,nty,Pennsylvania.While the propram

consistedof manyfacets--publlceducation,complaintanalysis,communitynoise

survey,publicity,legislationdreftln9,and publlchearings--onlythe survey
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Block 20 continued.

communitynoise environment.Specificparametersinfluencingcommunitynoise

are evaluatedand usedto developa surveymethodology. Surveydata are pre-

sentedand analyzedaccordingto suchparametersas time of day, noisesource,

landuse,and municipality.Finally,the resultsare incorporatedInto

communitynoiseleglslatlon.

3

; !
: I
I ; i UNCLASSIFIED

L-. IIIWCUNTy CL,._BIIPICATIOM OF THIfl _AaCfl_t._t D**(* Bn_o_



ACI_O$_LEDGMENT5

The followtn9 Individuals are acknowled9ed for their efforts toward the

noise control program in Allegheny County: T. tlenderson_ E. Smutst L. Doerf]er,

P. Pelkofer, tl. Dick, D. Gierdtno, F, Loef]er, S. Rosenbeck,G. Fehr, and

O, Muhonen(ell n_mbersof the Citizens Advisory Committee); and T. Ilartrn_n,

K. Hrtght, J. Duekett, H, Gerhold, end F. T,plin (Allegheny County staff

tnembers).

1tl



TABLEOF CONTENTS

DD FORM1473 i

ACKNOWLEDGMENTS III

1 INTRODUCTION l-I

2 STATISTICALANALOGY 2-I

3 i4ETHODOLOGY 3-1

3.1 Typeof FrequencyWeighting 3-I

3.2 Numberof HeasurementLocations 3-1

3.3 Locationof MeasurementSites 3-2

3.4 Frequencyof MEasurements 3-6

3,5 Zonlng/LandUse 3-8

3.6 Effectof VariousFactorson SoundPropagation 3-8
and Attenuation

4 DATAGATIIERIRGPROCEDURE 4-I

5 RESULTS B-I

5.1 Resultsof BSSUAnalysis 5-1

5.2 ilour-by-llonrAnalysis 5-4

5.3 Source-by-SourceAnalysis 5-8

5.4 Zoning/Land Use'Analysls 5-II

5.5 Nolse-SensitlveAreaAnalysis 5-18

5.6 Huniclpallty-by-MunlcipalltyAnalysis 5-I_

5.6.I Analysisfor the Cityof Pittsburgh 5-20

6 CONCLUSIONS 6-1

7 REFERENCES 7-I

APPENDIXA. ProposedAlleghenyCounty Noise Legislation A-1

APPENDIXO. Sampleof Raw Noise SurveyData B-I

(1 iv



FIGURES

Figure page

2-I Patternof A-WelghtedSoundLevelsat UrbanSites 2-2

2-2 Exampleof RandomFluctuationsof an Urban Noise Signal 2-3

2-3 SampleHistogramand CumulativeDlstrlbutlonof A-Welqhted 2-4
Sound Levels

3-I Divisionof AlleghenyCountyInto USGSRectangles 3-3

3_2 IndivldualBSSU'sof AlleghenyCounty 3-4

3-3 Sampling Elements for DSSU Used in Allegheny County Survey 3-5

3-4 Patternof A-WelghtedSoundLevelsat UrbanSiteovera 24- 3-7
llourPeriod

4-I Schematicof Data-Measuringand AnalyzlngEquipment 4-1

4-2 DetailedBSSU#0628 4-2

4-3 PleldData Sheetfor BSSU#0620 4-3

5-I ComputerAnlysisfor BSSU#0628 5-2

5-2 AntI-DegradatlonMap of A11eghenyCounty 5-5

5-3 ComputerAnalyslsforMeasurements Taken from0900 to 1000 5-6
JJours

5-4 llour-hy-ilourCounty-WideA-WelghtedSoundLevels 5-7

5-5 ComputerAnalysisof Measurementswlth Traffic(01)as the 5-9
MajorNoise Source

5-6 Increasein A-WeightedSound LevelsCa.sedby Commercialor 5-15
IndustrialActivity

5-7 flour-by-HourL90 A-WelghtedSound LevelsAccordingto Zone 5-16

5-8 ComputerAnalysisby Sourceand ZoneSorting 5-17

5-9 CumulativeD1strihutlonPlots for Noise-SensltlveAreas 5-19

5-10 MunJcIpaIIty-by-MunlcipalityNoiseAnalysis 5-21

5-II IndtvldualDSSU'sComprisingthe Cltyof Pittsburgh 5-24

5-12 ComputerAna]yslsforMeasurementsTaken in the City of 5-26
Pittsburgh

5-13 ComputerAnalysisfor MeasurementsTaken in AlleghenyCounty 5-27

V

J

:/



TABLES

Table Pa_e

2-I YearlyAverageEquivalentSoundLevelsIdentifiedas Requisite
to ProtecttilePubllcllealthand Welfare 2-6

3-I AlleghenyCountyConsolidatedZoning 3-9

4-I MunicipalComputerCodes 4-4

4-2 Nolse-SensltiveAreaComputerCode 4-6

4-3 NoiseSourceComputerCode 4-6

5-I Range of A-WelghtedSoundLevelsof BSSU's 5-4

5-2 llourlyMeasurementResults 5-8

5-3NoiseSourceAnalysis 5-I0

5-4 Zone-by-Zone Analysis 5-12

5-5 CombinationZone-by-ZoneAna]ysls 5-13

5-6 ExistingA-WelghtedSonndLeve]sAcrossZonePropertyLines 5-14

5-7 Nolse-SensltiveArea Analysis 5-18

; 5-8 NunicipalNoise Analysis 5-22

i 5-9 AverageLIO,L50, and L90 A-WeightedSo.nd Leve]s(Pittsburgh) 5-25

vi

j
;J



SECTIOR I. IflTRODUCTIOtl

Peoplemustbe realisticin acceptingthe factthatnoisecontrolIs expensive,

whetherit is to be appliedin the workplaceor in the community.Government,

industry,and the publicwill all haveto make financialexpendituresin order for

a programto succeed--thegovernmentfor establishmentof the programand the others

for compliancewith the program--andthe more complexand industrializedan area is,

the more the programwillcost. Thus,if noise controlregulationsare going to

be enacted,It is imperativethat theyhavea firm technicalfoundation.The reasons

are twofold. First,If technologyis going to be developedor used to reducenoise

to a specificlevel,thenthat levelmust be correct;second,whenthatlegislation

is challen9edin tilecourts--andit is inevitablethata11 environmentalnoise

loglslationwill be challenged--Itmust be able to standup to an extensivelegal

and technicalcross-examJnatlon.

During1973-19/6,AlleghenyCounty,Pennsylvania,undertookan extensive

CommunityNoisePro9ramwhose end resultswere to havebeen suchleglslatlon.An

integralpartof thatprogramwas _ comprehensivecor_nunitynoisesurveyto deter-

mine presentnoise levelsend to identifymajor noisesources. The purposeof this

report Is to documentthe technicalresultsof both thenoise programand noise

surveyso thatthe methodologydevelopedw111 be availableas 9uidellnesfor future

efforts.

A11oghenyCounty,encompassingthe Cltyof Pittsburghand 127 smaller

municlpalltles,is a heavilyIndustrlallzedarea locatedin southwesternPennsylvania.

Major industries include mining, manufacturing, and trucking, with an emphasis on

steel and coal. A numberof years a9o,AlleghenyCountypioneeredstrln9entair

regulatlonswhlch wereenactedafterbltterlegalstru991es.Atthoughslgnlflcant

! progresshas beenmade in cleanln9up the air, thesere9ulationsare stillbeing

contestedIn the courts. Therefore,despitedemandsbyprivatecitizensend environ-

mental groups for communitynoise legislation, the local industries were reluctant
to submit to additional anvlroomentalconstraints._esidesthefinancialconsidera-

tions, they did not want any more environmental precedents to be established In

AlleghenyCounty. For a nolae programto survivein thlstypeof atmosphere,any

proposed legislation would not only have to be realistic and enforceable, but would also
have to havea firm technlca]foundationfor eachsection. Generalor nuisance

type regulations prohibiting "unnecessary loud notsea" would not be effective in

this si tuatiofl, l-I
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During the planning stages of the Allegheny County noise program, it was

anticipatedthatnoise legislatloncouldbe basedupon the numerousstateand

1ocalordlnancesalreadyin existence. However,a detailedanalysisof these

programsindicatedthat only a handfulwerefundedand even fewerhad regulations

thatwerebeing enforced. Furthermore,the technicaldocun_ntationfor these

programsdid not seem adequatefor an areahavingboth the slze and uniqueness

of AlleghenyCountywith its 1100 sq klleiieters(650sq miles),1.5 millionpeople,

3 majorrivers,and numeroushills and valleys. In addition,afterstudyingseveral

legaldecisionson environmentalissues,it was concludedthatmerelyinsertingthe

. name "AlleghenyCounty" Intoen ordinanceInltiallydraftedfor Chicagoor fleNYork

would not insurethat the documentcould standup to eitherlegalor technical

cross-examination.It is one goal to merelydraft leglslationand an entirely

differentgoal to enforcethat legislation.SinceAlleghenyCountyinitiallyplanned

to do both,an extensivethree-phaseprogramwas developed.

The firstphase consistedof the coonty-wldenoisesurvey. In the second

phase,legislationwas draftedbased upon thesurveyresults,presentedat public

hearingsand revisedfor finaladoption. Inphase three,an enforcementagency

was to havebeen estebllshed. Althoughthe programwas terminatedbeforethls

finalphasecould be completed,much informationwas gathered,particularlyduring

the PhaseI survey. Besidesestablishingthetechnice]foundationfor the

proposedA11eghenyCountycommunitynoise legislation,it alsoprovideda baseline

whichwas to have been used to preventfutureIncreasesin the existingacoustlc

environment.

Thisreportdescribesthe methodologyusedin the Phase I survey,documents

the results,end, perhapsmost important,Investigatesways to fonnu]etelegislation

baseduponthe resultsof that survey. Its organizationis as follows: InSection2,

the e_lstin9 statistics used in evaluattn9 coc_unity noise ere detailed and specific

metricsfor the AlleghenyCountysurveyare selected.Section 3 developsmethodology

neededto gathernoise data based upon suchconsiderationsas quantityof sites,

locationsand timeof measurements. The actualdata recordingprocedureis outlined

in Section 4m The results ere analyzed in Section 5 acgordin9 to such selected

parameters as time of day, source, land use, andmunicipality. In each analysis,

. techniques were sought to present the date in a fornmt that could be incorporated

Into legislation. While all the outlined techniques were not applicable to Alle9heny

County,theywere nonethelessdocumentedforposslbleuse in other geographicareas.



The conclusions are ltsted tn Section6. I:tnolly, selected portton5 of the

proposed noise code _re presented in the nppendtces _long wtth samples of raw

survey dale.
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SECTIO_2. STATISTICALANALOGY

The domlnantcllaracteristlcof communitynoise is its continuousfluctuatlon

wlthtime in a more or less randomnature, Thls is illustratedin Figure2-I,whlch

shBsshow the noiseat severaldifferentlocationsvarieswith time duringa 2-

minuteperiod. The figurealso identifiesthe sourcesof someof the conspicuous

Intrudingsounds. Noticethat in each case,the noisetendsto hover arounda

low amplitudemuch of the time and that individualeventsintrudeon this levelto

create peaks.

ffext,consldera typicalrandomtlme-varylngpatternnf con_unitynoise shown

in Figure2-2. The probabilitythatthe Instantaneou_/_-welgntedsound levellies

betweenthe levelsLI and Ll + a is given by:

P(LI;Ll + aLl • _ a_ - At_j + at£8 + at_ + At_i (1)
_=]T T

At - tlrneintervalin seconds

T - totaldurationof signalin seconds,and

L = instantaneousA-welghtedsound level

By knowingthe percentageof tlme the A-welghtedsoundlevellies In a narrow

rangesuchas AL, a probabilitydensitycurvecan be determined.The resultsmay

he plottedas a histogramto sho_ the statisticaldistributionof the levels

overthe samplln9period,i.e.,the percentof tlme the A-welghtedsoundlevelspends

in eachclass Interval. However,a betterstatisticalpresentationof communlty

noiseIs the cumulativedistribution.Thls Is obtainedby addingthe histogramdata

to determinethe percentof timeeach A-weightedsoundlevelis e_ceededduringthe

samp]io9period. A typicalhistogramand cumulativedistributionare shownIn

Flbure2-3. The variouspercentilelevelsdo not representdirectlymeasureddata,

but rathervalnesinferredfromthe frequencydistribution.In addition,the

f]uctuationof the noisecan be determinedfromthe cumulativedistributionplot.

If the curve]s vertical,toe noise Is constant,while a slopeindicatessubstantlal

fluctuations.

A communitynolseenvironmentcan be descrlbedusingthreepercentilelevels

fromthe cnmulatlvedistributionIn Figure2-3. Theseare the levelsexceeded90

percent,50 percent,and I0 percentof the time,which are designatedby symbols

- Lgo,LSO, and LI0},_,3 *

• Superscriptsrefer to referenceson p.7-I.
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The LgOparameter indicates the restdual backgroundor ambient love],G Xt
represents a low-]eve1, quasi-steady, slow]y changing noise for wtltch no sinrJ]e

source Is 1dent]fled. The L10 and LS0 levels indicate the effects of the intrusive
!' no/se events, These are superimposed on the ambient noise, such as the atrcrafL

',"" . 'overf|tght Intruding e quiet neighborhood. The quantity L]O - L90 has sometimes
been celled a me_sure of the noise cltmete, since tt indicates the range tn which

noise occurs most (80 percent) of the ttme. 7 Tht5 quantity can be used to determine

the fluctuations In the ambient noise and to measure the potentta] for disturbance.

For example, while the sound of that aircraft overflight (L]0) ts hardly netlceable

eL e busy fnCor_actlon where the Lg0 fs high, It is very tntr|,sfve ]n a quiet,

residential neighborhoodwhere the LOOts low.
Perhaps the most accurate paralneter used to doscrlbe a communitynoise e]tmote

In re]atton to hmen response ts the equivalent sound level or Leq. This parameter
was recommendedby the Environmental Protection Agency In Reference Op and is

sun_narizod in Table 2-l. Leq ts formulated tn tar'ms of the equivalent steady
A-weighted soundlevel which, In a stated petted of ttmm, would contain the same

noise energy as the time-varying noise during the sameperiod. The mathematical

definition of Leqfor a stgnal occurin9 between two points in time, t t and t z, ls:

t2 dt
% - loLog ,/t, ) (2)

whore: p(t) ts the time-varying A-weighted sound level and
Po Is a reference pressure taken as 20 mfcropaacals

When the noise exposure tn a co_rnuntty has a level dtstrlhutfon that

approximates a non_l or gausslan distribution, the Leq can be described tn terms
of the LSOvalue and standard deviation, s:

Leq " LSO+ 0.115s 2 (3)

Also, for tl)e monna] distribution, the LIO value can be specified tn terms of
the LSOvalue andstandard deviation, s:

L10 " L50 + 1.28s (4)

Combining equations 3 and 4 yle]ds:

m LI0 - Leq - 1,28s * O.]lSs _ (5)

2-5
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T_ble 2-1

Yearly Average Equivalent Sound Levels Identified as
Requisite to Protect the Publtc Ilealth end Welfare _

Indoor Outdoor

Residential wtth Outside Ldn 45 -- 55 l ""Spsce and Fam Residences

Leq(24) -- 70 "" I 70

Residential with no Ldn 45 --
Outside Space

Leq(24) -- 70 ....

Commerctnl Leq(24) * 70 * 70

[nstde Transportation Leq(24) * 70 ....

indL=strtnl Leq(24) * 70 * 70

Ilospltals Ldn 45 -- 55 --

Leq(24) -- 70 -- 70

Educational Leq(24) 45 70 55 70

'Recreational Areas Leq(24) * 70 * 70

Fam Land and General Leq(24) .... * 70
Unpopulated Land

* Since different types of activities eppesr to be associated
with different levels, Identification of a n_xlmumlevel
for activity Interference may be difficult except tn those
circumstances where speech communicationIs a critical
activity.

2-6



from which can be deduced

Leq =Llo - 2 dBA, (6)

which has an accuracy within _ 2 dB for 0 .< s _<II.

Another reconmnendedcolmlunlty noise descriptor Is tile day-nlght A-welghted sound

level or Ldn. Tills parameter, which is also listed in Table 2-1, is defined as tile
equlvalent A-welghted sound level during a 24-hour time period with a ]O-decibel

weighting applied to the equivalent sound level during tile nighttime hours of lO00 to

0700, The matllematlcal expression is:

Ldn - 10 log_o [_ [15(loLd/I0) _ 9(lO(Ln+lO)/lO)]] (7)

where.:Ld - Leq for daytimehours (070D-220D)

Ln - Leq for oiglttlnmhours(2200-0700)

While tlme constraintspreventedgatheringenoughinformationto applyLdn,

the otherstatisticalparameters,LIO,LSO, Lgo, and Leq were usedin the
follOwingsectionsto definethe acousticalenvironmentof AlleghenyCounty.

2-7
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SECTION3 METIIODOLOGY*

In any commun|ty, the noise levels and thetr corresponding statistical

parameters will fom certain spattal and temporal patterns. These are affected

by such activities as traffic flow, construction, industrial operations, etc.

Therefore, any attempt to describe a communitynoise environment must consider

these and a numberof other physical quantities related to the notse sources.

As a result, the methodology for the Phase I survey had to makethe following
determinations in order to obtatn data which were both statistically reliable and

representative of the notse climate in Allegheny County.

l. Type of frequency weighting
2. Numberof measurement sites

3. Location of measurementsites

4. Frequencyof measurementsat each site

5. Zoning/landuse

6. Effectof varlousfactorson soundpropa9atlonand aLtenuatlon

3.lTT,yJ_eof FrequencyWetght_no]1

For many sounds,particularlythosewith broadbandspectraand no prominent

puretones,the A-welghtedsound levelIs as good as more complicatedratingsfor

maasurlnga subjectiveresponse. ThesedB levelscan alsobe measured

directly in the field wtth n small inexpensive instrument or taped on a magnetic
recorderfor analyslsat a futuredate. It Is for thesereasonsthat the

A-weighted level was chosen as the basic measureof communitynoise.

3,2 Nun_,erof HeasurernentLocations

In order to determine the spatial variations of A-weighted sound levels in Allegheny

Count#,a finitenumberof measurementshad to be taken. To accomplishthls

a sampltn9 area called the basic spatial sampling untt or BSSUwas defined. The

BSSUselected for thls analysts was a two-dlmensional square encompassingan area
of 3,1 sq k|lorneters (1.2 sq mtles); this size was sensitive to changes in noise levels

produced by high-speed expressways, alrcraft flight paths, or other localized (mevin9 or

*This methodology was developed dlrectly from Reference 5,

3-1

R



ststtonary) sources of notse, s The dtvtsion of Allegheny County into these 8SSU's

ts illustrated tn Figures 3-1 and 3-2. In Ftgure 3-1, the county ts divided into

rectangles with dimensions of 13.6 X 9.6 kilometers (8.5 X 0 miles). Each rectangle

corresponds to the USGS*OgOseries map and contains two 4-dtgtt numbers. The

first two dtgtts represent a specific 880 series map number; the second two represent

tile range of BSSU's wtthtn each rectangle. (Each rectangle contained 35 BSSU's).

The 659 individual BSSU's comprising tile entire county ore detailed in Figure 3-2.

As an illustration, 8SSU_2581 represents the first BSSUIn USGS880 series msp#25.

Similarly, fiSSUH0835 represents the 39th RSSUin USGS880 series map@08.

The numberof measurementlocations required within each DSSUis directly

related to the homogeneity of the area with respect to the type, number, location,

and distribution of noise sources. For example, consider the extreme case of the

MohaveDesert and an area such as the City of Pittsburgh. On the desert where the

noise levels are steady, one site would adequately represent the noise climate

of manysquaremiles. In Pittsburgh,one measurementlocationwouldmost llkely

be representatlveof a verysmalllocalizedarea.

For thissurvey,25 sitesper BSSUwereused insidethe City of Pittsburgh,

and 16 sitesper BSSU were usedfor the restof the county. The number25 was

determinedfromReference5, which assumedthatthe L90 A-welghtedsound ]cvelwas

noma]ly distributedbetweenmeasurement1ocatlons,that the standarderrorwas 5 dB

for95 percentconfidence,and that theaverageLgO A-welghtedsound levelwouldbe

accuratewithin± 2 dB. The number16 was an adjustmentafter the Cityof Pittsburgh

had beencompletedin order to expedltethe survey.

3.3 Locationof MeasurementSites

After the numberof measurementsiteswas determlned,each 8SSUwas divided

Intoa correspondingnumberof samplingelementsby using a squaregrld patternwith

linesspacedat equal intervals.The actualmeasurementlocationswereplacedat

thegeometriccenterof each samplingelementor as closeas possibleto the inter-

sectionof two streets. If therewas no developedland in the samplingunit,a

measurementwas not taken. The advantageprovidedby thissystemwas that the

location of the resultant grid Intersection points wobld he independent of any

bias while providing a maximumof different locations. A 8SSUwith 25 sampling

• elementsand 25 measurement1ocetlonsIs shownin Figure3-3.

I *UnitedStates GeographicalSurvey 3-2



S-3



Ftgure 3-2, Individual flSSU'sof Allegheny County

3-4



I 2 3 4 5

/

\ /

6 7 O 9 It
/ "% LOCOHOn

/ \
/ %

'b

I I 12 13 14 15 "_-- g
Elemenl

16 17 18 19 20

21 22 23 24 25

_,= 1,76 Kilometer= (I.I M_Ie|) _ I

Figure 3-3, S¢mplln9 Elements for BSSU
Used In Allegheny County Survey

3-5

=,

=

|



3.4 Frequencyof Measurements

Tilerequiredfrequency,andlengtt}of measurementsIs a Functionof the

tenlporaldistributionof the A-weightedsound levels. Previousinvestigations

have sho_n that low leve]s generally occur in the early morning hours, rlse to a high

daytim_]evel,and fa]loff slowlyin the eveningto a low nighttimelevel.l,",D

This trendis illustratedin Figure3-4. In addition,theremay a|so be daily

differences,particularlybetweenweekdaysand the weekend. Nevertheless,because

continuousrecordingovera largearea for a numberof days wouldbe too time-

consumingand costly,sometype of samplinghad to be performed.

First,sincerealisticenvlronm_ntalstandardscouldbe establishedusing

worst-caseconditions,a singlemeasurementtakenduringthe weekdaybetweenthe

hours of0800 and 1700would be used to definethe noiseclimateof a given site.*

Next, the lengthof thissinglemeasurementhad to be determined. If the A-welghted

sound levelswere constant,then a few secondsdurationwouldbe adequate. Conversely,

for completelyrandomlevels,a more lengthyrecordingwould be required.

Finally,a samplingtechniquehad to be selected. Thereare many schemeswhich

usuallyInvolveone X-mlnutesample,where X Is less than60 minutes. One specific

techniqueIs "timecomprosslonsampling,"achievedby constructionan X-mlnute

samplefroma seriesof subsamplesof shorterduration. For example,a IO-minute

sample(600seconds)can be constructedby uslng:

- 600 l-secondsubsamples,or

- 200 3-seconds|_bsomples,or

- 120 5-secondsubsamples,or

60 lO-secondsubsamples

All of theseschemesare basedon the assumptionthat the statisticaldls-

trlbutlonof theA-welghtedsoundlevelsobtainedfrom the X-mlnutesampleIs

representativeof the distributionwhichwould be obtainedfromcontinuoussampling

of the full60-minuteperiod.

For this surveya lO-minutetope recordln9was mode at eschmeasurement1ocatlon

and lateranalyzedusing6000 I/]O-secondsuhsamples. The lO-mlnutelengthwas

*In general,community noise legislationestablishesmaximumpermissibleA-welghted
sound levels. In order to be compatible_Ith theexistingenvironment,tilestandards
could be basedon worst-caseconditions.Thus, levelsmeasuredduringthe highnoise
periodbetweenOBOOand 1700hourscan be used as a basis for legislatlon.Since
these levelsare somewhatconstantduringthisperiod,as indicatedIn Flgure3-4, It

i was decidedthata ._Inglemeasurementwould 91ve adequateinformationon which to

set standards.

3-6





cllosen so that the maximumland area could be surveyed while still obtaining some-

what reliabledata. The 60001/10-secondsubsamplesprovidedmaximumuse of the

informationof eachmagneticrecording. The resultingdatawould laterby extrap-

olatedtodefineLbe no]soclimatefor the entire0800 to 1500 time period.

3.5 Zoning/LandUse

Sinceattemptsto controlnoise in AlleghenyCountywere to be accomplished

partiallythroughregulationsspecifyingmaximumA-weightedsound levelsalong zone

propertylines,the existingnoise environmentin each zonehad to be determined.

However,beforetilemethodologycould be expandedinto thisarea, the presentzonlng

had to bedefined. AlleghenyCountyconsistsof 120 separatemunicipalitiesincluding

the Cityof Pittsburgh,eachwith its own uniquezoningordinance. Therefore,con-

solidatedcounty-widezoningcriteriawere established,consistln9of the classifica-

Lions listed in Table 3-1.

3.6 Effectof VarinusFactorson Sound Propagationand Attenuation

Any programto measure,analyze,and eventuallycontrolnoiserequiresat least

a basicunderstandingof theeffectsof soundpropagatlonand attenuation.This

sectionwillbrieflydiscusshow the propagationof airbornesound fromthe source

to a receiveris affectedby the physicalenvironment and otherfactorssuch as

meteorologicalconditions.These factorsmay be acousticallysignificantand must

be consideredin any comprehensiveurban noisesurvey. This sectionis directly

quotedfromReferenceS.

• AirAbsort]pt]on

The absorptlonof airbornesound due to viscosity,heatconduction,diffusion,
and radiationgenerallyreferredto as classicalabsorptionis not significantin
the frequencyrangeof interest.

• MeteorologicalFactors

Theist in_portant _eteorological factors that affect sound transmission out-
doors overopen, levelterrainare air temperatureand windvelocity. Theycause
variationsIn the measuredlevelsas a functionof time and space. At relatively
short dlstances,usuallylessthan 1.6 kilometers(Imile),normalvariationsin
at_nospherlccondlbionshave littleeffect. At greaterdlstances,the effectsare
muchmere significant.The effectsgenerallycause the measuredlevelsto be less
than the expectedtheoreticalvaluesdue to distancealone. The_e effectsare
frequencydependent,with the greatestvariationsoccurrln9In the higherfrequencies.

I For example,the attenuationwill range fromless than 0.1 dg per 300 meters(I000 feet)

at 3].5 Hz to2.6 dg per 3DOmeters(|000 feet)at B000 Rz at a temperatureof
20 degreesC (68 degreesF) and50 percentrelativehumidityat normalatmospheric
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Table 3-1

Allegheny County Consolidated Zoning

Classification S.._bol Definitions

Low-density residential fll One- and two-family residences with at
least a 3 meter (10 foot) separation
between buildings

lligh-densltyresldential R3 F1ultlfam|)yresidences,apartments.
or homes within 3 meter (10 feet) of each other

Farmland R5
Airportexpansion RO Formerresidentiallandpurchasedfor the

airportexpansion
Commercial C3 Structuresused primarilyfor the saleof

merchandiseor for the performanceof
service,or for officeand clerlcalwork

Centralbusinessdistrict C5 Centralbusinessdistrict
l.ightInd,strial MI Operationsconductedentirelywithinan

enclosedbuilding
Heavyindustrial M4 Operationsconductedo,tsldeor in semi-

enclosedbuilding
Stripmining M6
Airport M8
Special SP Parks.recreationareas,undevelopedland
Institutional IC Universities
Institutional 1M liospitals
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pressure. This attenuation ls in excess of tile loss due to spherical divergence,
which is 6 dO for each doubling of the distance from tile source.

e Effect of Terrain

Soundpropagationalongthe grounddependsupon the surfaceroughness,ti_e
type of surface,and the topography.Ti]eacousticimpedanceof a hard reflecting
surface(e.g.,concreteor asphalt)is veryhigh, but for all practicalpurposes,
the attenuation due to surface absorption is considered negligible in practice.
llowever,groundattenuationdependsupon tileproximityof tilepropagationpath
to the ground, the dlstances involved and the elevation angle of the source.

m Effect of Precipitation

The effectof precipitationIn the formof fog,drizzle,or snowon the
attenuationof soundhas not beenstudiedextenslve]y.From the limiteddata
oval]able,the excessattenuationcansedby precipitationappearsto be negli-
gible, llowever,air saturatedwith moisturewill propagatesoundat a velocity
fasterthan dry air. llhensoundIs propagatingthrougha medium_ith somepre-
cipitationpresent,considerationshouldbe given to the effecton the noise
when the microphoneIs locatednear the groundlthe measuredlevelsmav
increaseappreciably.Under sno_conditions,the levels(naybe effectively
muffled. For example,when wetor ShaH-covered,the roadwaysurfacedirectly
affectstirenoise. Snowtireson automobilesproducel)iqherlevels
At highwayspeedsthanconventionaltiros.

e Effectof l]arriers

The attenuation due to an acoustical harrier, e.g., a depressed highway in
a cLItor on elevatedembankment,must he knoHnin order to predicttrafficnoise
levels at a measurement location. Tilewavelengths of sonnd in the frequency
rangeof Interestare generallycomparableto the physicaldimensionsof barriers
normally encountered in urban areas. The attennation of noise will be Increased
under the follo_ing conditions.

it the higherthe frequencyof the noise,

the closerthe harrieris to the sourceof noiseor the receiver,
the highertheharrier,and
the wider the harrier.

floweret,the resultsof thestudiesindicatethere is a limitof 15 dB
to 20 d8 attenuationthatcan be obtainedIn practice.

m SeasonalEffect

There Is littleinformationavailableon how noise levelsvarywlth tiletime
of .Year.Most previousnoisesurveyswereconductedin the spring,sun,peror
early fall. A seasonalproblemthatoccnrsinmany areas is noisefrom Insects,
e.g., cricketsAnd peepersthatraise thehigherfreqnencybandAmbient
levels. Wintertimemeasllrementsare difficultto obtainfrom thepoint of vie_
of the observer'scomfort,And equipmentoperationIn cold environments.Noise

I surveysare generallyconductedat a timeof yearwhen the alr temperatureand

relativehumidityfor.thearea arenear theirmedianvalues.
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The resultsof one earliersurveyindicatethat_mblentlevelsIn rosldentlal
areasdrop 6 to 0 dD In most octavobands underwinterconditions,llowever,
this drop is undoubtedlyduo to thepresenceof snow on the rood surfoceand the
resultantchangein trafficflowconditions,Becauseof the differentcharacter
and densityof the trafficdurCngwlnter,trofflcnoise showeda drop In levels
on the order of 5, lO, end 15 dD In the400 to 800 lizoctnveband for light,
average,and heavy trefflcflowconditionsrnspectivoly.In m_ny Industrlnl
arees, the n_In reesonfor reducedamblentlevelsin winter is due to the closing
of factory wind.is.

Hhlle these fectors were not studied spectftcelly, it wes hoped thet the

survey results could be applied to manyof them tn order to build op o wtde date

base for future stndies.
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SECTION4. DATAGATHERI_iGPROCEDURE

Oncethe methodology had been established, the foltow|n9 procedures were

usedto gather data. First, zontn_]mapswere prepared for tile entire county,
which was then divided tnto BSSU's, Each BSSUwas tn turn divided Into 16 to

25 sampItnoelements with e corresponding numberof measurementlocations, The

measurementstte was placed tn the 9nometrtc center of each samp]tn9 element

or as c]ose as possible to the Intersection of two streets. Ten-minute, A-

wet_hted measurementswere taken at each site; the sties were not sampled tn

numerical order but r_ther tn a randompattern. The data for each site were

then analyzed ustn9 6000 one-tenth secondsubsamp]es, and then converted Into

the L90, LSO, LtO, and Leq stattsttcet parameters discussed earlter. Schematics
of the equtpnent used to obtain and analyze the date are showntn Ftgure 4-t.

Eq.lpmenI Ueed To Obtain Dale

I P01)'urefhanl L
wlndJcreen |7 .

' '--! QaKTy_ 4H7I leak TyI_2ZO_I IKudii,ktNa_ra 4.2 I
/ I" Piezoelectric t.,_l$ound LIv|I _-'_IL, J. Magnetic I, r_l mla,ophona I IMe|or I ITaPg.acorder

|Pilfonphonl |

Equipment Ueed To Analyze Data

|K,'del,kl Negro 4.21 I ,aK Ty_ 2_o_1 leak T_p*_42o I

|L.J, Magnetic _ Graphic Level t'-_l$toll|llon' Dlllrlbutlon II Ta_ Recorder Reoordtr J I An(]lyxer ,.I

Figure 4-1. Schen_tIc of Data-Heasurtn9 and Anatyztn9 Equipment

To catalogue this Information, special data sheets were comptted for each

BSSU, gSSU0628 and tts correspondingdata sheet are detailed tn Figures 4-2
and 4-3 respectively. An explanation of F1oure 4-3 f'oIloxs: frO stands for the

measurementloc_tlon. For e_nmple, 062801 meansthe measurementwas taken at the

first site In BSSUN0628. LOCflTIOi_Is self-expIenator_,. 60ROrepresents one
of the 128 mun|clpalftles cemprlsin9 Allegheny County In whlch the otto was

located, Thetr specific codes are'listed tn Table 4-1. All the measurementstn

thts particular BSSUwere withtn the City of P|ttsburgh.
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m Figure4-2. DetaHed _SSU _0fi28
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Ftgure 4-3. Fteld Data Sheet for fiSSU #0628



Table4-I

MunicipalComputerCodes

Code Municipality Code Municipality CodeMunlclpallty

I01 Aleppo 144 Fox Chapel IO7 Pitcairn
lOE Asplnwnll 145 FranklinPark 108 Pittsburgh
103 Avalon 146 Frazer 189 Pleasantllills
104 BaldwinBorn 147 Glassport 190 Plunl
InS BaldwinTwp. 148 Glenfield 191 Port Vue
106 BellAcres 149 Grcentree 192 Rankln
107 Bellevue 150 Ifampton 193 Reserve
lOO Ben Avon 151 Harmar 194 Rlchland
109 Ben Avon IlLs. 152 llarrlson 19S Robinson
110 BethelPark 153 llaysvllle 196 Ross

111 Olawnox 154 tleldelberg 197 RosslynFarms
112 BrackenrJdge 155 Homestead lOB Scott

113 Braddock 156 Indlana 199 Sewlckley
114 Braddockllills 157 Ingram 200 SewJckleyHts.
115 BradfordWoods IBR Jefferson 201 SewlckleyI1111s
116 Brentwood 159 Kennedy 202 Shaler
117 Bridgeville 160 Kllbuck 203 Sharpsbur9
118 Carnegie 161 Leer 204 S. Fayette
I19 CastleShannon 162 Leetsdale 205 SouthPark
120 Chalfant 163 Liberty 206 S. Versailles
121 Cheswlck 164 Lincoln 207 SprlngdaleBorn
122 Church111 16B Marshall 208 SprlngdaleTwp.
123 Clairton 166 McCandless 209 Stowe
124 Collier 167 McDonald 210 Swlssvale
125 Coraopolis 16R McKeesport 211 Tarentum
126 Craftnn 169 McKeesRocks 212 Thornburo
127 Crescent 170 Mtllvale 213 Trafford
128 Oormont 171 Monroevllle 214 Turtle Creek
129 Dravosbur9 172 Moon 215 Upper St. Clalr
130 Duquesne 173 Mr, Lebanon 216 Verona
131 East Deer 174 Mr. 01iver 217 Versailles
132 East _Keesport 175 Munhall 218 Wall
133 EastPittsburgh 176 Neville 219 West Deer
134 Ed9ewood 177 N. Braddock 220 West E1izabeth
135 Edgeworth 178 N. Fayette 221 West tfomestead
136 ElizabethBorn 179 N. Versailles 222 WestMifflin J
137 ElizabethTwp. 180 Oakdale 2?3 Wast View
138 Emsworth 181 Oakmont 224 Whtteker
139 Etna 182 O'Hara 225 Whitehall
140 Fawn IB3 Ohio 226 WhiteOak
141 Findlay 184 Osborne 227 Wllkins
142 Forest Iltlls lOS Penn II111s 228 Wllkinsbur9
143 Forward 186 Pine 229 WJlrnerdJng
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Tilesymbolsin the ZONE column are takenfrom Table3-2. Tilefirstsymbol

representsthezone in which the measurementwas taken;the restare otherzones

locatedwitHn tilesamplingelement. MISC, llhosesymbolsare definedin Table

4-2, liststhe nolse-sensltiveareasin the vicinityof the measurementsite.

The SOURCEcolumncontainsmajor contributorsto the noise levelsfor thatmeasure-

meritsite. Thiswas a subjectiveanalysis,sincethe sources_eredeterminedby

the stafftakingthe measurements.As many as fourdifferentsourcescouldbe

placedin thiscolumnwith the most importantcontributorlistedfirst. These

codesare definedin Table 4-3.

TheDATE and TIMEcolumnsare self-explanatory,_hilethe RESULTSIncludethe

LIO, L50,and L90 A-weIRhtedsoundlevelsobtainedfromthe 10-mlnutenoisesample.
t
I In Figure4-3,whichcontainsdatafrom BSSU #0OZR,the measurementslteOl

was locatedin LowenhillAvenuein theCity of Pittsburgh(OORO188). The site

was locatedin a low-densityareaborderedby undevelopedland(ZONERISP)in the

vicinityof a school(MISC01). The major sourceof noisewas traffic,although

constn(ctlonand aircraftcontributedto the levels(SOURCE010204). The measurement

was takenNovember15, 1973 (DATE111573),at 2:47p.m. (TIME1447). The IO-mln||te

samplehad 56, 58, and 55 dO as itsrespectiveLIO, L50,and LgO A-weightedsound
levels.

Aftersimilardata sheetswere completedfor eachof the 659 OSSU'sin Allegheny

County,a computerwas programmedto store thlsinformation.A sampleof the noise

file is containedin AppendixB. Then,using a secondprogramto sort thls Infar-

ction, the datacouldb_ analyzedaccordingto a numberof differentparameters.

Thls analysisis detalledin the followln9sections.
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Table 4-2

Nolse-SensltlveArea ComputerCude

S_mbol Are_

01 Schools

02 Itospttals
03 Churches

04 NursingHomes

Table 4-3

NoiseSourceComputerCode

01 Traffic 13 Industrlal 25 ShovellngSnow
02 Construct|on 14 Trees 26 Transformer
03 Dogs IS GarbageCol. 27 Deal Whlstle
04 Planes 16 Rain 2B IdlingTruck
OS Trains 17 ChurchBells 29 .Boat
06 LawnEquipment lB IndustrialSirens 30 IdllngTrains
O? LeafCamp, 19 Radios& TV 31 AirportOpera¢lonz
08 E_r. Sirens 20 Street Cars 32 Form Equipment
09 BINs 21 RakingLeaves 33 Gunshots
10 Crickets 22 RunningWater 34 Thunder
11 People 23 Power Saws 35 Mlntbtkes
12 Alr Cond, 24 Pumps (oil,gas, etc.)

4.6
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SECTION5. RESULTS

The AlleghenyCountycommunitynoisesurveyhad two mainobjectiveswhich

som_hat establishedguidelinesfor the analysisprocedure.The firstwas the

evaluationof the existingacousticenvironment;the secondthe developmentof

thQtechnicalfoundationfor communitynoise legislation.*

As a resultof the specificmethodologyused,a massiveamountof datawas

obt_Ined--over700 siteswere surveyedwith snch informationasA-welghtedsoundlevel,

nmJorsources,location,time,and date recordedfor each. In order tn put this

Infonnotlonintoa workableformat,the noise surveydatawere sortedand analyzed

accordingto the specificparameterslistedbelow:

- BSSU
- Ifour
- Source

- Zoning/LandUse
- NolseSensitiveArea
- Municipality

Since prototypesof thisspeclffcprogramand objectiveswerenot oval]able,

the outcome could not be anticipated. Consequently. not all the results could be

usedfor thisparticularpieceof legislation. Someparametersproducedinforma-

tionthat could be directly incorporated Into the proposed re9ulation, while others

producedonlyinterestingnumbers, Nonetheless,the resultsof each analysis_re

discussed tn the followin9 section along with their i_pact on the proposed r_gulntions.

5,1 Results of BSSUAnalysis

Figure5-I showsthe computeranalyslsfor BSSU_0628whosedate sheetwas

discussed tn the previous section. Measurementswere taken at 24 sties wtthin

the RSSU,and for each site, _0, LSO, and L90 A-weighted sound levels were obtained.

Cumulative distributions were then formed for the 24 LgOvolnes and the following
statlatlcmlonlculationsweremade:

NUMBER. The numberof recordsprocessed.

n_24 (_}

* Selectedsectionsof the proposedAlleghenyCountycommunitynoise IeRislation
arepresentedtn AppendixA.



LEVEL- 1 LEVEL- 10 LEVEL- 50 LEVEL- 90
HXOPOHiT _10. DJST /fO. DIST riO. I_IST MO. DIS]"

_6 0 .0 0 .0 0 .0 0 .0
Z9 0 .0 0 .0 0 .0 0 .0
32 0 .0 0 .0 0 .0 0 ,0
35 0 ,0 0 .0 0 .0 0 ,0
3tl 0 .0 0 ,0 0 .0 0 .O
41 0 .0 0 .0 0 .0 0 .0
•_,% 0 .0 0 .O 0 .0 0 .0
47 0 .O 0 .0 0 .0 5 20.8
50 0 .0 0 .0 3 12.5 4 16.?
53 0 .O 2 _1,3 7 29,2 3 12.5
56 0 .O 1 4.2 0 .0 4 16.7
59 0 .0 3 12.5 6 25.0 2 O.3
62 3 12.5 3 12.5 1 4.2 3 12.5
65 ? ft.3 5 20.B 0 .0 2 8.3
60 2 0,3 2 8.3 4 15,7 1 4.2
71 3 12.5 I 4.Z Z 8.3 0 .0
74 3 12.5 0 .0 1 4.2 0 .G
17 1 4.2 2 0.3 0 ,0 0 .O
60 2 0.3 5 20.8 0 .0 0 .O
O:_ 1 4.2 0 .0 0 ,0 0 .0
B6 4 16.7 0 .0 0 .0 0 .O

¢n 69 3 12.5 O .0 0 .0 0 .0
9_ 0 .0 0 .0 0 .0 0 .0
95 0 .0 0 .0 0 .0 0 .0
90 0 .0 0 ,0 0 .0 0 .0

hUMBER 24.0 24.0 24.0 24.0

SUM ] ,EI16.0 1,606.0 1.477.0 1,317.0
MFAN 75.7 66.9 59.5 54.9

SUM? 139,484.0 109,226.0 _6,271.0 73,11/9.0

51 2,073.3 1,757.fl 1,374.0 918.6

57 90,1 76.4 59.7 39.9
S 9.5 A.7 7.7 ft.3

ERR-g9 5.5 5.0 4.5 3.6

ERR-gfi 4.0 3.7 _.3 Z.7

ERR-90 3.3 3.1 2.7 2.2

COMPUTEOL EqU|VALEfiT--- G3,343

Figure 5-I, Comp.ter Analysis for I1SSUH0628
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SUM The totalvalue of a11 recoros

SUH • _xi = x] + x2 + x3 .,. + xn (9)

MEAN The value of 5UMdivided by the number of records

MEAN• SUM/NUMBER, z:xt/n , u (10)

SUN2 Tile totnl value of each level result squared

SUM2 - Z:xt= - xl 2 + x22 + x32 + ... + Xn2 (11)

51 The value of SUH2 minus the HEANsquared tlmes the
nnmberof records.

51 - SUM2 - 2,2n- _xt2 - J_t_._n (17.)

$2 The value of SI divided by the number of' records
less one.

sz - Sl/(n-1) • [_xt: - _l_ l/n-1 (73)n

S The square root of the value of S2

s -/_'-- _ (74)

ERR- 99* = (5 x tgg)/Vn-1 (15)

t99 - value exceeded tn both directions with a
probab111t,y of .01 Jn A student t distribution
with n degrees of freedom

ERR- 95* - (S x tgs)/v_r (16)

tos - value exceeded tn both directions with a
probability of .05 in a student t distribution
wlth n degrees of freedo_n

ERR- 90" - (S x t_o)/Vn'21" (17)

tgo " value exceeded in both directions with o probability of
,lO tn a student t distribution with n degrees of freedom

After these calculations were repeated for the L50 end Lgo parameters, the

Leq level was obtained using equations lt_ and 19 which were developed from
equations 3 through 6.

s. (rio- rsg)/1.2e (in)
L ,,, I"- + .115 s (lg)eq -uo

Zl "

:, * Fro_ these error values, confidence Intervals could be established. In thisparticular BSSU,the mean A-weighted sound level with a 90 percent eonft-
G dance lnterval WaS 54.9 + _9_ dB, Thus, If the measurementwere repeated

"_ 100 times, the meen L99-A-welghted sound level would fell between 57.1 and;) 52.7 d8 90 times.
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where: --EIO= Mean or average LIO A-weighted sound level in BBSU

LIO _ Mean or average LIO A-weighted sound lave] in {IOSU

The entireprocedurewas repeatedfor eachof the659 BSSU'sin Allegheny

County. The results of the co_iputationare shown in Figure 5-2. As this figure

presented a current eva]uatlon of the noise environment, It was used to fonaulate

the anti-degradationsectionof tileproposed]egis]ation.* Thissectionestablishes

"ambient"noisestandardsusingthe same reasoningbehindthedevelopmentof the
ambientair standards.

While the rangeof A-weightedsound levelsfor rlieasureJIlentlocationswithineach

individualBSSUwas small,the rangeof averagelevelsfromone OSSUto anotherwas

|argo,as indicatedby tilenumbersin both Figure5-2 and Table5-1.

Tab]e 5-1

Range of A-weightedSound Levelsof DSSU's

L90_ LSO* tlO*

AlleghenyCounty 67.3 31.3 73.5 34.3 87.3 40.6

City of Pittsburgh 61.5 41.0 67.0 47.8 75.0 55.1

["representsaverageA-weightedsound levelIn the BSSG.

5.2 H_our-b.v-HourAnalysis

To obtaina temporalanalysis,the surveydatawere analyzedaccordingto the

h_r in which themeasurementwas made. First,all measurementstakenbetweenthe

h_rs of OBO0and 0900 weresorted. [hen,the individualLIO,L50,and L90

parameterswerepnt intohistogramsfro_whichstatisticalaverageswere obtained

using equationsB through19. Finally,the proced,rewas repeatedfor measurements

taken from 0900to 1000,I000tn llO0,1100to 1200 hnurs,etc. The resulting

cofr_Juterprtntotitfor a typicalhourlygrouping(0900to lOODhours)is shownin

Figure5-3.

The hourlyresultsfor AlleghenyCountyare listedin Table 5-2and plotted

In Figure5-4. The analysisshowsthatbetween0900and 1700hours,the hourly

* See AppendixA for exactwordingof this legislation.
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Fig.re 5-2. Antt=Pe9radettonHapof Allegheny County
*A]] nSSU'swtth f| hadcomputedL_nA-We]ghLedSoundLeve]s between0 and 45 dB. Those
with #Z had LeqA-_tghLed Sound[_ve]s between45 dn and50 dB. #3 beLween50 dB and
55 dB and_4, over 55 dB. The numberswere ra]sed to the upper levels for legislative
purposes.



LEVEL- I LEVEL- 10 LEVEL- 50 LEVEL- 90
MiUPO[HT HO. DJST t_O. DIST riO. DIST J_O. DZST

26 0 .0 0 .0 0 .0 0 .0
29 O .0 0 .0 2 .2 1G 1.7
32 0 .0 0 .0 t] .0 22 2.3
35 O ,0 6 .6 30 3._ 70 7.4
38 2 .2 0 .0 46 4.9 99 10.5
41 5 .5 15 1.9 50 7.2 84 0.9
44 I1 1.2 40 4.Z 122 12.9 149 15.0
47 23 2.4 53 5.5 122 12.9 164 17.3
50 32 3.4 84 0.9 130 14.6 111 11.7
53 30 3.2 100 10.5 113 11.9 70 8.2
56 66 7.O 105 11.2 05 9.0 52 5.5
59 70 7.4 120 12.7 73 7.7 40 5.1
62 I10 11.6 103 10.9 43 4.5 20 2.1
55 152 16.1 102 10.0 40 4.2 15 1.6
6B 94 9.9 6Z 6.5 27 2.9 14 1.5
71 111 11.7 52 5.5 17 1.8 3 ,3
74 77 0.1 44 4.7 7 .7 1 .1
77 55 6.9 Z7 2.9 4 .4 0 .0
80 39 4.1 1,3 1.4 1 .I 0 .0
81 27 2.9 8 .O 0 .O 0 .0
86 23 2.4 0 .0 0 .0 0 .0
89 7 .7 0 .0 0 .O 0 .0
92 2 .2 0 .0 0 .0 0 .0
95 0 .O 0 .0 0 .0 0 .0
98 0 .0 0 ,0 0 .0 0 .0

I'_./HSER 945.0 946.0 945.0 9,16.0

5I/M 6Z,5,10.0 55,9_5.0 40,192.0 43,986.0

HEAN 55.2 59,2 50.9 46,5

.T,_12 4,235,450.0 3,400,344.0 2,530,634.0 2,111o056.0

51 65,70Z.0 _,9_0.7 75,592.9 (15,845,5
52 93.9 9Z.1 00.0 69.7

S 9.7 9.6 0.9 0,3

£RR-99 0.8 O,D O.7 0.6

ER8-95 0.6 0.6 0.5 0.5

R-90 0.5 0.5 0.4 0.4

COHPUTEDL EqUlVALElfl"--- 55.734

Figure 5-3. C_uter Analysis for Heasure_ents Taken From 0900 I;o 1000 Hours
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variationwas smallenoughto validatethe earllerassumptionthatonly a slngle

measurementduringthis timeperiodwouldbe neededto determinethe daytimenoise
clln_te.

Table 5-2,

ltourly MeasurementResults

Time ,o. ofMeasurements  50"
0500 - 0950 190 52.7 55.4 50.8 59.2
Og5l- I050 946 59.2 50.9 46.5 55.7
1001- 1100 1504 50.1 49.3 44.6 54.8
1101- 1200 1280 57.4 48.6 43.9 54.0
1251- 1300 I006 57.0 49.2 44.3 54.4
1301- 1400 1003 50.6 40.0 45.2 55.2
1401- 1500 1076 58.4 40.5 44.8 55.1
1501- 1600 576 60.3 51.7 46.7 56.9
1501- 1700 59 62.0 52.5 47.0 58.0

representsaverageA-weightedsound levelin specifictime period.

It is concededthatnighttimeand rush-hourmasurements shouldhave been taken

toobtainmore detalledresults, ilowever,sincethe purposeof thissurveywas to

obtaino baselinefor com_lunltynoise legislation,these0900 to 1700 hours readings

wouldbe sufficient.Standardsbasedon the extremelyhigh levelsgenerated

duringthe rush hourswould tend to be too high,while the lO-declbelnlghttime

reductionspecifiedIn reference9 e11minatedthe need for nlghttimedata.*

While the hourlyparameteranalysisestablishedcertainvalidltyto the survey

_ethodology,It producedno informationthatcould he incorporatedinto the proposed

legislation.

5.3 Source-b2-SourceAnalysis

To analyzethe major sourcesof noise,the followln9procedurewas used. First,

all measurementswith trafficas their primarynoisesourcewas sorted. Next,hlsto-

gramsweremade of the L-levelsfor these5166data pointsand the averageLIO,L50,

andL90 A-welghtedsound levelswere obtainedalongwithan leq. The computeranalysis
forthis trafficsourceis shownin Figure5-5. Finally,the procedurewas repeated

forthe othersignificantsources. The resultsare summarizedin Table 5-3.

* It shouldbe notedthat the 190moaaurementstakenduringthe 0800 to 0900
morningrush hourwere used to establishthe noisebaselinefor A11egheny
County. However,sincethisn_nnberis a smallpercentageof the more than

7700 measurementstaken,thedistortionwlll he minlmal.
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Table 5-3

Noise Source Analysls*

Loudness _lumerlca]

Code Source ;(o.of Sites Leq Rank Rank

O] Traffic 5]66 57.3 5 1
02 Construction 244 54.3 7 4
03 Dogs 190 48.3 13 6
04 Aircraft 946 51.6 10 2
05 RailroadOperatloas 62 59.9 2 11
06,07 LawnEquipment 156 50.O 12 7
OO EmergencySh'ens 8 52.4 B 17
09 Birds 262 42.7 17 3
10 Crickets 42 42.2 18 13
11,19 People 123 51.1 11 8
12 Fans,Air Conditioners 29 54.6 6 14
13,18, 24, 26 IndustrialOperations 216 58.7 4 5
14 Rustlln9of Leaves 93 47.2 16 9
15 GarbageCollection 8 59.2 3 17
22 RunningWater,Rivers 66 48.2 14 10
23 PowerSaws 21 52.3 9 16
31 AirportOperations Bl 62.8 l 12
32 FarmEquipment 27 47.5 15 15

* Ina separateanalysis,the noise sourcesat siteswithinthe Cityof Pittsburgh
were rankednumerlcally.Trafficwas the major sourceat 74.3percentof the
sitesand the secondarysourceat an additlonal15.6percent. Other_Ignlficant
sourceswerepeople(majorsourceat 10.4 percentand secondarysourceat 12.0
percentl,aircraft(0.4percentand 21.5percent),dogs (03.0percentand 14.3
percent),trains(01.2percentand 14.6percent),construction(01.9percentand
D4.1percent),and Industrlaloperations(02.0percentand 14.1percent).
Primarysourceswere listedfirst In the sourcesectionof eachdatasheet
(Figure4-3). Secnndarysourceswere llstedsecond. Addltlonalsourceswere
not IncIi_dedin this analysis.

While thisproceduremay appearto be a rathersimplemethodto analyze

thedata, Table5-3 does revealthosesourceswhichbothneed to be reduced

endcan be controlledby localregulations.Trafficwas themajor sourcein

the9reatestnumberof sites,while airportoperationsproducedthe highest

LeRvalue. Bothof thesesourcescan be faR,datedas well as most of the other
majorsourceslisted. IIowever,this tablecouldalsobe somewhatmlsIeadln9,

as shownby the low Leq valuesof dogs. Their hiRh-pltchedbarkingwas a
commonnuisnnceIn A11eghenyCounty.
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Although the source evaluations produced no direct contribution to the

regulatlons,it dld prlorltizeproblemareasas well as Justlfiycontrolsfor

suchsourcesas traffic,construction,industrialoperations,etc.

5.4 Zoning/Land Use Anal@sis

To definethe existingA-welghtedsound levelsfor the variouslanduses, tilesurvey

datawere analyzedaccordln9to the zoninqcriteriain lable3-I. To beqln,all

dataobtainedtakenIn an Rl (low-densityresidential)landuse were sorted.

Thenthe differentstatisticalparameterswere obtainedusingequations8 through

Ig. Finally, the procedure was repeated for the other zoning categories with the

resultssummarizedin Table 5-4.

The tablealsoclassifiestheseresultsaccordingto adjacentlanduses.

Forexample,the measurementsmade in Iow-densltyresidential(Rl)areas can be

sobdlvldedinto suchcategoriesas RIC3,RIM4, RISP,etc. The RIC3 classification

representsmeasurementsin a low-densityresidentialareawlth an adjacent

commerclallanduse In the same sompllngelement. Similarly,an RIM4classification

representsa measurementtakenin Iow-densltyresidentialareaswith an adjacent

industriallanduse In the samesamplingelement. Thus, the 4883measurements

obtainedin R1 landuse can be dividedas follows: 2149RIRI,277 RIR3,211 RIR5o

etc. Similaranalyses weremade for the other zoning categories.

As indicatedin Table 5-4,the adjacentlanduse dld have a significantinfluence

on tileA-welghtedsoundlevels. As an example,the Leq for the RIRI sitesaveraged

52.0dB comparedto 57.3dB for the RIR3sites. Slmilarly,the Leq for the MIM4 sites

averaged65.8 dB comparedto S9.7 dR for the MIRI. However,sinceregulationsbased on

the categorieslistedwould he far too complexto understandand enforce,Table5-4

was consolidatedIntothe combinationsbelowwlth the resultssummarizedin Table 5-5.

• Residentialborderedby Residential- RR
- Residentialborderedby Commerlcal - RC
- Residentialborderedby Industrial - RM

- Commerlcalborderedby Residential - CR
- Commerlcalborderedby Commercial - CC
- Cammorlcalborderedby Industrial - CM

- Industrialborderedby Residential- MR
- Industrialborderedby Commercial - MC
- Industrialborderedby Industrial - MM

S-11



Table 5-4

Zono-by-Zono/_nalysi5

00. of .... No. of
Zone Sub 51ta_ LI 0 LSO ko0 Leq Zone Sub Sites "[10 LSO "[_O Leq

IITRI 2149 55.2 40.3 42.U 52.0 CZC3 07 05.2 57.8 5J.7 62.9
RIO3 277 O0.B 52.0 40.2 57.3 C3C5 1 77.fl 6P.O 54.0 73.5
'_IR5 ZII 55.1 45.2 40.0 53.5 CSAZ 227 57.Z 50.6 51.8 6Z.7
O15P 1519 55.0 46.7 41.9 52.8 C3 C3fl3 71 67.0 59.3 5:1.8 63.5
RIO3 471 60.0 52.5 47.4 57.3 c3nl 21 67.5 59.3 5J.3 64.0

111 RICO 4 55.0 55.0 52.0 62.7 C3H4 2) 6C.5 61.9 55.9 55.0
RIHI IIO 59.4 50.6 45,4 55,1 C_ 2 70,5 67.5 f,2,O 7_,1
RIM4 124 59.4 52.0 49.0 55.5 TOTAL "[_' 432 01.4 _-.Z 5_.LT_ .-_"
Rim 14 57.3 49.5 47.5 52.0
Rl,'m 4 54 5 ,47_5 45_0 _OT9 C5C5 I0 73.3 60.0 5).6 70.0

TOTAL RI 4083 57.0 40.5 43.4 53.7 C5C3 1 72.0 _.0 52.0 50.5
CSR| 3 57.7 61.0 50.0 54.1

C5 C5A3 4 64.0 50.3 54.3 01.3
flZe3 94 60.5 53.0 40.9 55.9 O5_11 I 60.0 _.0 51.0 55.5

Rift1 150 59.4 51.4 47.4 55.9 CfA_. I 71L41 69.fl eO.O 6_RZSP 04 00.0 52.4 40.7 55.5 TOTAL -(:_ ZO- ' 70,_--63_9 _O,Z .V%I,/

H303 139 63.4 55.6 50.9 59.9
O3 R3C5 5 63.4 54.0 4P.6 50.2

Ln R);LI 19 52.5 55.6 52.0 59.0 5Pf(I 294 59.4 51.0 45.2 55.0
I R_IH 55 53.4 57.4 53.3 50.0 SPA) 51 51.o 54.9 50.3 50.2

R3,5 2 56.n 57.5 50.5 5),4 5PH5 32 54.1 44.0 44].1 50.9
r_ TOTAL -A3 " _o 61TZ"--S]T._'--4_.5"_4T3 5e 5i_41 19 05.1 55.5 51.1 el.7

51_4 41 05.9 50.0 54.1 52.3

_+1_. _ 5_I_6 44_8 41 2 50.PR5115 105 52.2 42.4 3f_.2 49.1 IOT/_L :_J" tJSO _J._-"'_4"9, e 4_,T--_'O-
A51_l I_ 54.5 43.11 38.7 52.0
,_5fl3 I _5.0 45.0 34.0 54,0

if5 flSSP 105 50.2 41.5 37.5 45.fi
R_C3 0 5[.3 40,7 42.5 59.0 ttIH] 21 53.0 53.0 51.0 01,2
_5_1 _ 5T.3 45._ 41.0 55,4 Hlfl4 19 69.4 52,1 57.2 65,8
ROR 5 55.5 5_.4 53.Z _0.7 HIRI 55 63,2 54,0 49.3 _9.7H1R3 13 09.7 5:1.2 58.1 05.:1
RSP_ _ _l,o 4n.6' 4+t.n +199._7 HI HIR5 I 51.0 44.0 41.0 47.4

10TAL 115 415 57.2 42.0 _0.4 4_.0 HISP 27 05.5 _8.0 52.3 61.0
Hic3 13 _e. 2 oa 2 _2 9 6_7o1,_m_ 9_ _o._ 0_.1 57._ 55.7

P,4MI 13 00.5 51,_ 5q,O 05.0
M4f_ I 55.0 59.0 55.0 51.5 MOM6 7 5f).2 50.4 49.0 54.6
H4_I_ I 67.0 73.0 01,0 _5.7 /_H4 I 70.0 71.0 53,0 74,4

t14 M4RI 99 55.3 56.5 53.7 62.7 HO M_HI 5 63.5 57.7 54.0 50.1
_ 3Z 59,_ _,_.5 5_,:1 65,6 /'_R5 2 45,0 41.5 30,5 42,9
H45p 55 55.0 59.5 54.1 52.4 Pi_SP 1] _,T _0,0 44,2 57,9
_C3 :10 70.5 152.7 57.2 57.) --
N4r_ P 13 0 67._) _3.41 69.5 TOTAl. -f_ --29 "69 .-'J_2.'1--47: _----SGT/F

TOTAL
Pm e_m 11 71,o e4.0 50.0 oa,2

F_4Zt_I 2 ._4d___ ++_ 41,D 510TOTAL 11 . "_._;"+-l_-

flute" _[ 15 avera!]e A-weighted sound love) for slt_s wlthln a p_rttcul_r zone

mm



Table 5-5

Combtnet|onZone-by-Zone /_nolysts

fro. of

CJte3ory _ub Sites _I0 L50 LgO Leq

R|RI 2149 55,0 4U.3 4:?.0 52.O
A1R) 277 t50.8 52.U 4U.? 57.3
R165 211 55,1 45.E 40,0 53.5

Ra_iU©ntlal 5ordered RISP 1519 55,0 4G.? 41,9 52.0
_y R_sldentl_l R3R) 94 60.5 53,0 40,9 55,9

ff)_l ISB 59.4 51,4 47.4 55,9
(RR) R]SP _4 _0.0 52.4 40.7 55,5

ll5H5 105 52.2 42.4 30,2 52.0
fl5RI I00 54.6 43,0 30.7 52.0
ffSSP 06 _(I 4 _.5 :17 5 4($ (I

Resident Ill I)ordercd RIC3 471 60,_ 52.5 47.4 57.3
By Conm_rclAI J_3C3. 139 6] 4 55../$__5(J.9 _9. I

(tiC} TOTAL -A_ 61D 61._'--5_2 _.2"--57._

RIMI IlO 59.4 50.8 45.4 55.1
RnllUtnt lal Oord©red RIM4 )Z4 59.4 5Z.8 49.0 55,6
Dy Indu_trlll R]H) 19 62,5 55.6 57.0 59.5

tROt) _]FH 55 55,3 57.4 53.3 50.0
RIPtG

TOTAL _ .... IA 57j3 _g 5 47 S 53 a

CO_rcial _ordereU C3RI 277 67,2 58.6 51.fi 6_.1
!lyRulUen_lll C3R_ 67 O 59_3 _) 8 63 5

(ce) TOTAL"_".... 2_' _i"--_._--_,_-_._ _

C_rcfal Port/areal C3C3 07 55.2 57.0 5_.7 5Z.9
Py Co,mercfll . C5c5 lO 73.3 _e 0 _J 6 70.0

_rcl_l Pordlre4 CJ_II 21 67.5 59.J 53.3 04.0
P¥ Industrl¢l CJt_4 221 6B 5 55 9 _s_q 65 O

MIR] 55 65.? 54.9 49.) 59.7
lnWulCr Iml _order_d Mifl) 13 59.7 63.2 58.1 65.J
Py R_sldentl|| HdRI _9 65.3 50.6 5).7 61.7

(Ira) _n_ 3;e eg.I 62.5 _n.) _5.e
_e_l _ 63,e_.57,? 54,_ en,L

TOTAL MR 196 _O,I 58.4 53.5 6Z.6

l_u_&rla I _ere_ MIC3 I:] 56._ 5fl.2 57.9 62.7
_y Cow--fetal mc) 38 _. 7o 6 67...____757 2 67 l

(tiC) TmAL _' 5i eg._-'Gl._._l--_.,

HIH) 21 62.6 53,0 Sl.9 61.2
Induslrinl Pordlred HI_ It) 69.4 _Z.I 57.2 flS._
Py Industrial PAtH 9) 70.) 53.1 57.9 65.7 i

(1_1) ndHI I_ GO,5 5l .0 50,0 55,0
21_8 64 /] 59 3 6B.2

NOTE: _ is average A-weighted sound level for sites
withina particular zone,
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Wlllle a stzeable spread still existed within the individual combinations, tile
number of entrtes was reduced to a workable amount, Table 5-5 is refined in

Table 5-6, Hhtchwas used in drawing up the proposed noise legislation tn Appendix A.*

Table 5-6

ExistingA-welghtedSoundLevelsAcrossZone Propertytines

Emitting ReceivingLand UseLand Use

Residential Commercial Industrial

Resldentia] 53 5B 57
Commercial 64 6_ 64
Industria] _ _6 66

As a pointof interest,Figure5-6 comparesthe cumulativedistributionof

A-welghtedsoundlevelstakenat siteslocatedin residentialareas (onlyRl or R3

land useswereIn the samplingelement)tothosesites locatedin residentialareas

borderedby commercla|or industrialactivities.Hhlie thereIs a significant

increasein the levels,the increaseIs not as greatas was anticipated.

There are a numberof other parametersthatcould be usedin combinationwlth

the zoningto obtainmore Informatlon.Figure5-7 resultsfroman hourlyanalysis

of the tgo A-wel_htedsoundlevelsof sitestaken inseparateM4, Ml, R5, R3, and

RI ]and uses, The tabularinfon_tion in thisfigureindicatesthe numberof

moasurenw_ntstakenin eachzone for each hour. While thesedatamake no direct

contributionto the proposedregulations,theydo, for the most part,verifythe

earllierasst_mptlonsof a constantnoise levelfrom0800 to 1600hours.

As an addltlonaltestto determinethe directeffectsof Industrlaloperatlons

on residentialareas,thefollowingcriteriawere used to sortand analyzethe data.

- Siteslocatedin Iow-denslV residentialareas (R]) borderedby heavy
industrialareas (M4)

- Industrla]operationsas the major noisesource

The cesulttng computer printout is shownIn Figure 5-8. Although tt was

anticipatedthatsuch Infomatlonwould be usedIn definingproblemareasand

settlngmere enactingstandards,only a llmltednumberof sitesmet the specific

criteria,

_ See AppendixA for enactworkingof proposedcountyleglslation.
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Figure 5-7. ltour-by-Itour LgO A-Helghted Sound Levels Accordlnq to Zone
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5.5 Naise-SensitlveAreaAnalysis

In order to establishappropriatestandardsfor variousnoise-sensitiveareas

such as schools and hospitals, part of tilesurvey was set aside to determine their

acousticenvironments.To obtainthoseresults,tiledata Hero sortedand analyzea

accordingto the specifictype (if any)of"noise-sensitiveareain the vicinityof

the measurementsite. The results,sunlnarlzedin Table 5-7,indicatethatthefour

areasbad approximatelythesameA-weightedsound levels.

Table 5-7

rloise-Sensltivo Area Analysis

Code Nolse-SensitiVeAreaMO. of Sites _0 "L_50 ]'_gO E_eq

01, IC Schools 566 60.7 52.7 4B.O 57.2

Of, lM IIospitals 68 62.3 56.3 52.6 58.8

03 Churches 397 61.6 53.4 40.6 5B.l

04 IIursing llamas 2D 60.9 51.6 55.I 57.9

* E representsaverage A-weiohLedsoundlevelsinvicinityof parlcularnoise-
sensitive areas.

A cumulativedistributionwas made for the 566 LIO valuestakenat sites located

near schools. Similardi_trlbutions_eremade for the LIO valuesof theother four
categoriesand the compositeresultsplottedin Figure5-g. ThisprocedL_rewas then

repeatedfor the LSO andLgo levels. The figuresomewhatcontradictsTable 5-7,
sincethe compositiondistributionshavea significantrange. Also shoHn In thls

.figureis the distributionof L parametersfor measurementstakenin residential

areas. 14atethat the residentialdistributionIs slightlylo_eror quieterthan

thatof the nolse-sensitiveareas, Thlsresultindicatesthatany criteria

establishedfor residentialareaswould he Bore thanadequatefor thosenoise-

sensitiveareas. To setspecialIo_ criteriafoe the schoolsand hospitalswauld

be inconsistentwith th_ existingacousticenvironnlent.

5.6 Hvnlclpality-by_luelcip_allt.yAnal_,sls

To obtaina municipalnoiseanalysis,tilesurveydata vtereanalyzedaccording

m to the townshipor boroughwhere the individualm_asure_lentwas taken. For example,
m

all sites locatedin Aleppo(Code I01)were listedand the statisticalparameters

were obIalnedusingequaLlonsB through19, The procedure_as thenrepeatedfor the5-1U



Figure 5-9. Cmnul_tive Distribution Plots for Norse-Sensitive Areas



other 128 municipalities with the Leq results sun_artzed in Ftgure 5-10.
Additionally, the survey data Jn each township or borough were subdivided hlto

the different zoning classifications and analyzed. These results are

summarized tn Table 5-0. Originally, this infonnatton was studied to determine

possible standards, but tt eventually was used for publicity for the program,

Therewas no Justificationfor settingone level_ TownshlpA and a separate

levelin TownshipD, sincethe dlscrepnncyof levelswithina giventownship

was too great. Also, to set levelsaccordingto zoneand township_ould
havebeen far too cumbersometo enforce.

5.6.1 AnaIxsisfor the City nf Pittsburgh

Figure5-11 containsthe JndlvldualBSSU'scomprisingthe City of Pittsburgh.*

The LIo, LSO, and L90 A-weightedsoundlevelsfor each BSSUwithin the city are

summarizedin Table5-9. As mentionedin Section5.1, therewas a largerangeof

valuesfor the BSSU's_Ithinthe city lJmlts. Hhile thlsparticularinformation

Has not used in preparingthe noiseordinance,it was used as a preludeto the public

hearingsand workshops.

As a finalpointof Interest,the computerresultsfor the 979 sltes.comprising

theClty of PJttsburflh are listedIn Figure5-12. They are somewhathigherthan

theresultsof the 7741 sitescomprisingA11eghenyCountywhich are listedIn

Figure 5-13.

* Thls figure,preparedespectallyfor publicitypurposes,usesa different

numberingsystemthan the one In Flg|4re3-2. Itwas felt that the simple
systemusedwould be more easllyunderstoodby the generalpublic.
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Fig.re5-10.Municipality-by-MunlclpalityNolseAnalysis
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SECTION6. CONCLUSIONS

Communitynoiselegislationmust llavea firmtechnicalfoundationif it is

to be effective in controlling noise and in withstanding tileanticipated legal and

technicalcrossexaminationwhen it is enacted. Duringthe initialstagesof

theAlleghenyCountynoiseprogram,it was tiloughtthatan extensivesurvey

Has necessai_to formulatesuch legislation.Since the resultingordinanceHas

neverenatced,however,thishypothesisHas neverput to a practicaltest. Never-

theless,thisdevelopmentshould_)otaffectthe meritsof the surveyitself.

Tiresurveyhad two leninobjectives: (I) to developthe technicalfoundation

forthe proposedcmmunity noiseordlnunce,and (2) to definetileexistingacoustic

environmentfor theentirecounty. To achievetllesegoals,a methodologywas

developedto gatherthe dataand teclmiquesdefinedto evaluatethe resolts.

Tile extensiveinformationthatwas obtainedseemsto implythat the methodology

wasadequateto gathersufficientnoisedata. It shouldbe statedthatbecause

theprogramwas deslgnatedto encompasstheentirecounty,a trade-offhad to be

madebetweenthe numberof sitessurveyedand tiletemporalIengtlJof noise sample.

Ideally,eachsite shouldhavebeen sampledfor at least24 hours,but thatwould

haveextendedboth the sL4rveytimetableand budgetto unrealisticlevels, l(owever,

bymeasurlngdurlngpeak act(vityhoursof the day (og00-1600hours),a detailed

evaluationof the spatialvariationof levelsduringthesehighnoise periods

couldbe obtainedand used as a basis for legislation.ThissomewhatJustified

thelengthof sampleversusnumberof site trade-off.

Regardingthe evah_tiontechniquesdevelopedto processthe data and

incorporatethe resultsIntothe legislation,it cannotbe statedstronglyenough

thatthis documentonly reportsthe resultsof a singlesurvey. Nhlle some techniques

may or may not work inAlleghenyCounty,the resultscouldbe entirelydifferent

foranothergeographicarea. Onlyafter severalsurveysare completedcan the

analysisby the differentparameterso-BSSU,source,land use,etc.--beeither

acceptedor rejectedfor universalusage.

The reasoningbehindthe evaluationt_ parameterswas haslc. Noisedata wore

recordedin more than?,go0sites,with the levelsvaryingas much as 50 dO between

differentsltes. By sortlngthe data accordingto the differentparameters,it



was hopedthatstatisticaldlstrlbutionswith minimalstandarddeviationscould

be createdaroundvariousmean values. For example,if tileLEO A-weightedsound

levelsrecordedin all the sltes in municipalityA formeda norton]distrlbution

around60 dB with a standarddeviationof I dB, thenaL50 regulationof 5D dB.

would be compatiblewlth the existingenvironment.In the case of Allegheny

County, thisanalysisdid not provideusabledatawhen municipalitieswere the

parameterboca,sothespreadof valueswas too great. I1owever,when the data

were analyzedby zoningor landuse, the resultscould be insertedalmostdirectly

into the 1eglslatlon.

The hour-by-houranalysiswas usedprimarilyto verifythe surveymethodology.

It had not beenexpectedto produceany unusualresu]ts,and thisfact is now

documented.

The _5SUparameterwas the only technlqueavailablefor developinga spatial

pictureof the aconstlcenvirnnmeot.It is concededthat by shiftingthe DSSU

on the maps,the resultsin Figure5.2 could be entirelydifferent. Thus, alleged

vlolatorsof the antl-degradationsectlon(basedon Figure5.2) could haveconducted

a separatesurvey_Ith an entirelydlfferentmethodology°come up wlth a different

number,and have beenperfectlyJustifiedin challengingtilecitation. As a partial

solotlooto thls problem,measurementproceduresfor each sectionof the proposed

noise cedewere speclficallyoutlined. (SeeAppendixA). ffonetheless,it is

urged thatall communitynoisesurveyingmethodsbe standardizedfor futureusage.

Bothanalysisof nolse-sensltiveareasand of major sourcesproducedresults

that couldbe used In the leglslatlon.In the former,tbe techniquesrevealedthat

standardsfor residentialland usewould be compatibleFor nolse-sensltlveareas.

In the latter,justificationwas providedfor settingup regulationsfor such

sourcesas industry,construction,ard traffic.

It Is concededthat the presentanalyticmethodscould have been refined,and

additionalmethodsdevelopedfor more accnracy, flowever,since the major taskof

the norseprograminAlleghenyCountywas regulationand not research,neltherthe

time nor the fundswere availableto cootim_ethesestudies, ffevertheless,If the

programw_reto be repeated,the data-gatherlngprocedureswould probablybe identical

and the technicalanalysisproceduressimilar.

One majordrawbackwas the timerequiredtocompletelysurveythe entire

geographicarea. llowever,this periodallowedfor the tralnln9of personneland

the enactmentof a publicrelationsprogram. Also,since the newsmedia became

interestedIn the programand perlodlcallyreportedon its progress,both accurate
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andwSdespread publicity wasobtained. This resulted tn more than 1,000

tndlvlduals and organizations testifying at the public hearings on the proposed

legislation.

It is hoped that the documentedresults presented In this report will

contribute to future attempts to decrease noise.
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APPENDIX A

PROPOSEDALLEGHENYCOUNTY{iOIS£LEGISLATIOII

Thls appendix contains the folIowlng isolated sections from the proposed

AllegilenyCountyCommunityNoiseLegislation.*

1gOD - Maximum Permlssible Sound Levels Along
Lot BoundaryLines

1910 - Vibration Criteria

1912 - Federal Standards

1913- ConstructionActivities

1915 - Antl-DeDradatlon

1916 - Measurement Procedure

Sections1909, 1913,1915,and 1916were developedeitherentirelyor partially

from the methodologyand resultsdescribedin the text. Section1910was developed

followingan extensivemeasurmoentand analysisprogram,whileSectionIg12was

based directly on work performed by tileEnvironmental Protection Agency pursuant

to the _olse Control Act of 1972.

IgOg--Maxlmum Permissible Sok!ndLeyels. A)on9 Lot Boundary Lines

No personshallcauseor no personwho has ci_arge,care,or controlof any lot

shall permitsoundto emanatefroma lot whichexceedsthe maximumpermissible

soundlevel establishedby thissection.

.I) MaximumPermissibleSoundLevels--Thefollowingmaximumpermlsslblesound

levelsare herebyestablished:

e) If the soundemanatesfroma lot classifiedas residential,the

maximumpermissiblesoundlevelIs:

1) 55 dBA at any pointon a boundaryseparatingthe residentlal

lot from an adjacentresidentiallot.

2) 60 dDA at any pointon a boundaryseparatingthe residenLlal

lot from a commercial lot.

3) 65 dBA at any pointon a boundaryseparatln9the residential

lot froman Industrlallot.

b} If the sound emanatesfro_1a lot classifiedas commercial,the

maximum permissible sound level is:

• Sections1911,1914,and 1917havebeenomlttcdfrom thisAppendix. Thus,all
referencesto them In the textand especiallyIn section1916 havebeendeleted.
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I) 58 dBA at any pointon a boundaryseparatingthe commorclal

lot from a residentiallot.

2) 60 dBA at any point on a boundaryseparatingthe commercial

lot froman adjacentcon_nerciallot,

3) 65 dOA at any pointon a boundaryseparatingtilecommercial

lot from an industrial lot.

c) If the sound emanates from a lot classified as industrial, the

maximum permissible sound level is:

l) 60 dBA at any point on a boundary separating the industrial

lot from a residential lot.

2) 63 dOA at any point on a boundary separating tileindustrial

lot from a con_lercial lot.

3) 65 dBA at any pointon a boundaryseparatingthe industrial

lot from an adjacent industrial lot.

d) In all instances in which the lot from which noise emanates does

not directly adjoin a residential, commercial, or ind_istriallot,

the performance standards governing noise in this section shall

apply at the nearest residential, commercial, or industrial lot

boundary.

o) If a mixed lot exists, the least restrictive lot standard shall

be used when establishing _ximom permissible sound levels under

this section.

.2) Deviationsfrom MaximumPermissibleSoundLevelsEstablishedIn Section

1909.1-°The following deviatlons from the maximum permissible sound levels are

permitted for non-impulsive sounds:

a) The maximum permissible levels established in Section 1909.I:

l) May he exceeded by no more than:

DURATION ALLOWANCEdDA

up to 15 min/halfhour +3
up to 7-I/2minlhalfhour +6
up to 5 min/halfhour +B

2) Shall be reducedby 5 dOA for soundwlth a puretone component.

3) Shall be reducedby lO dBA for all measurementstakenin

residentiallots betweenthe hoursfromlO:O0p.m. to 7:00a.m.,

prevailingtime.
A-2
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4) The adjustments in subsection .2(a) of this section shall be
cumulative.

.3) DeviationsfromMaximumPermissibleSoundLevelsEstablishedin Section

1909.1--Thefollowingdeviationsfrom the maximumpermissiblelevelsare permitted

for impulsive sounds:

a) The maximumpermissiblelevelsestablishedin Section1909.I:

I) flaybe exceededby no more than:

NUMBEROF PEAKS ALLOWANCE
PERHALFIIOUR dOA

1 +24
2 +I0
4 +12
8 +6

2) Shallbe reducedby lO dBA for all measurementstakenin

residentiallotsbetweenthe hoursfrom lO:O0p.m. to 7:00a.m.,

prevailingtime.

3) The adjustmentsin subsectlon.3(a)of thls sectlonshallbe

cumulative.

.4) The levelsestablishedin this sectionshall not apply to soundoriginating

from:

a) The humanlarnyxwithoutampllflcntion.

b) Refusevehicles.

c) Circulationdeviceslocatedon residentiallots and operatingbetween

tilehoursfrm )0.00p.m. to 7:00a.m.,prevailingtime.

d) In-fllghtoperationof aircraft,includingpro-takeoffr,n-opof

aircraftengines.

e) Propulsionof rallroudtrains.

f) Recreationalfacilities.

g) Any operationrequiredby the OccupationalSafetyand HealthAct

passedas PublicLaw 91-596on Decemberzg, 1970.

h) Barkln9dogs unlessa petitionis submittedwhich containsan

enforcementrequestby tileoccupantsfrom two or more dwellln9units.

1) Co_merclalfanning activities.

J) Buildingrepairand lawnmaintenanceactivitiesbetweenthe hours

from7:00a.m. to 10:00p.m.,prevailingtime unlessa petitionis

submittedwhich containsan enforcementrequestby tileoccupants

)_ from two or more dwelll_ units.
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k) Any unit of a multi-unit dwelltn9 and traveling to any other
unit in the samedwelling.

1) Any site whose reference noise level as defined in Figure 1
of Section 1915 ts lower than the criteria established in

subsection1909.1.

m) Emergencywork, operations,and warningdevices.

1910--VibratlonCriteria

.1) No personwho has charge,care or controlof any lot fromwhich earthborn¢

vibrationsemanateshellproduceor permitthe productionof earthbornevibrations

which,whenmeasuredat any point on any structurelocatedbeyondhis boundaryllne,

exceed the criteria In Table I.

TABLE I

TYPEOF VIBRATION CENTERFREQUENCYIN llz ALLOWABLE
OF TIIIRDOCTAVEBAND LEVEL

ImpulsiveShock . _ .0142cm/sec(.0055In/sac)__.

Intermittent 1.0 .61cm/sec2 .24 In/sac2)
1.25 .61cm/sec2 .24 In/sac2)
1.6 .61 cm/sec2 .24 In/sac2)
2.0 .61 cm/sec2 .24 In/sacR)
2.5 .61 cm/sec2 .24 in/sac2)
3.15 .66 cm/sec2 .26 In/sac2)
4.0 ,66 cm/sec2 .26 in/sacz
5.0 .66 cm/sec2 .26 in/sec2
6.3 .66 cm/sec2 :.26in/sec2
8.D .66 cm/see2 .26 In/sac_
10.0 .90 cm/sec2 .35 in/sac2
12.5 1.10 cm/sec2 1.43 in/sac 2
IS 1.38 cm/sec2 .54 In/sac2
20 1.79 cm/see2 1.70 in/sac 2
25 2.17cm/se@ .85 in/sacz
31.5 2.76cm/sec2 1.09 inlsec_)
40 3.48cm/sec2 1.37 Inlsec2)
50 4.35 cm/sec_ 1.71 in/sac 2)
63 5.55 cm/see2 2.19 in/see 2)
80 7.04 cm/sec2 2.77 in/sac 2)

* Use overalllevelas deflnedin subsection1916.3)b)3).

.2) DeviationsfromMaxinlumPermisslbleVibrationLevels:

a) If a structurehas internalvibrationswhich exceedthe criteria

In Table I,then n violationshalloccorif the levelof external

vibrationse_ceedsthe levelof internalvibrationsin at leastone

one-third octaveband.
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1912--Fnderal Standards

.1) The follo_tng standards promulgated by the Administrator of the United

States Environmental Protection Agency pursuant to the provisions of the Notse

Control Act of 1972 are hereby incorporated, by reference, as part of the standards

and requirements of this article:

a) MotorCarriersin InterstateCommnrce,Part202 of Title40 of the

Codeof FederalRegulations.

b) Compliancewith InterstateMotorCarrierNoiseEmissionStandards,

Part 325 of Title49 of tileCode of FederalRegulations.

c) NoiseEmissionStandardsfor ConstructionEquipment,Part 204 of

Title40 of the Code of Federalnegulatlons.

d) RailroadffolseEmlsslonStandards,Part201 of Title40 of the

Codeof FederalRegulations.

Igl3--ConstrnctionActivities

No personengagedIn constructionactivitiesor no personwho has charge,care,

or controlof any lot on _hlchconstructionactivitiesoccur shallpermltsound

to emanatefromthat lot whichexceedsthemaximumpermissiblesound levels

establlshedby this section.

.l) The following maximum permissible sound levels are hereby established:

a) If the soL4ndemanates from a lot on which construction activities

eccnr,themaxim.mpermissiblesonedlevel is:

I) 80 dBA at any pointon a boundaryseparatingthe lot on which

constnLctlonactivitiesocc.rfroma residentiallot,

2} 83 dBA at any point on a boundaryseparatingthe lot on which

constnJctionactivitiesoccurfroma commerciallot.

3) 86 dBA at any point on a hoLmdaryseparatingthe lot on which

constructionactivitiesoccnrfrom an Ind.strlallot.

.a) Maximumpermissiblelevelsshallapply at a distanceno less
than50 feet from source.

b) In all instancesin which the lot fromwhich noiseemanatesdoes not

directly adjoin a residentlal, commerclnl, or Industr|al lot, tha

performancestandardsgovernlngnoise in this sectionshall apply

at the nearestresldentlal,co_lerclal,or Industriallot boundary.

c) If a mixedlot exists,the leastrestrictivelot standardshallbe

usedwhenestablishlngmaximumpermlsslblesound levelsunder this

section.
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,2) DeviationsfromMaximumPennlsslbleSoundLevelsEstablishedin

Section Igl3,

a) The same as permitted by Sections 1909,2 and 1909.3.

l) Any constructionactIvltywhich is requiredby state or local

regulation to occur between the hours of 10:00 p,m. and 7:0D a.m.,

prevallingtime,w111be allowedthe deviationsIn Sections1909.2(a)I,

IgOg,2(a)2, 1909.2(a)4,1909.3(a)I, and lgOg.3(a)3 only,

.3) Tilelevels established in thls sectioe shall not apply to sounds

originatingfrom:
a) LaHnmaintenanceand hoalerepair.

b) Pile drivers.

c) Any operation required by the Occupatlonal Safety and IIealthAct,

passed as Public Law 91-596, on December 29, 1970,

d) Emergencywork, operations,and warningdevices.

1915--Anti-De_radation

.l) If an)'residentiallot is locatedin an areaHhose referencenoise level

as definedin Figurel Is belowthoselevelsestablishedin Section1909.1,the

referencenoise levelshallrepresentthe maximumpermittednoiselimitationthat

max be receivedat the boundarylineof the residentiallot.

.2) DeviationsfromMaximumPermissibleSoundLevelsEstablishedIn Section

1915.1.

a) The sameas permittedby Sections1901.2and 1901.3,

b) The maximumpermissiblelevelsestablishedin Section1915.1may

be exceededby:

I} 3 dDA for soundsemanatingfromcommerciallots.

2) S dDA for soundsemanatingfromIndustriallots,

e) The adjustmentsinsubsection,2of thissectionshallbe cumulative.

.3) Exemptions,

a) Sameas in Section1909.4,

.4) Updating.

a) Figurel shallbe npdatedevery 5 years usinga methodologydetermined

by the Director.

Igl6--Measur_mentProcedures

The measurementprocedureslistedin thissectionshallbe used

as the methodto determinethe existenceof a violationof thlsarticle,
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Number Level In dBA

.... 45

.... 50

Allegheny County, Penr_ylvanio .... 55
.... 60 und

Over

Ftoure 1. Reference ffotsn Level



.]) MeasurementInstrumentation

a) Instrumentsused for measurementsshall conformto or exceedthe

followingstandards,un]essotherwisestated:

l) A.N.S.I. S].4-]971--Speclflcatlonsfor SoundLevelMeters,Type If.

2) A.N,S.I. S].11-]966--SpeciflcatlonsforOctave,One-IlalfOctave,

and One-ThlrdOctaveBandFilterSets, ClassII.

3) A.N.S.I, Sl.6-1967--PreferredFrequenciesand Band rlumbersfor

Acoustical Measurements.

4) A.N.S.I. S],8-lB69--PreferredReferenceQuantitiesforAcoustical

Levels.

b} All measurementInstrumentsshall be acoustlcallycalibratedIn accordanc_

wlthtilemanufacturer'sinstructionsbeforeand aftereach noise surveyand at

Intervalsnot exceedingtwo bo_irswhen the InstrumentIs used longerthana two-

hour period.

c) Nlndscreensshallbe usedwlth all microphonesaccordingto the manu-

facturer'sspeclflcatlons.Measurementsshallnot be takenwheneverthe wlnd

speedexceeds24.I6 kpb (15 mph).

.2) The fol]owlngmeasurementprocedureshmllbe usedto determineIf m

vlolationexistspursuantto Section1909.

a) Set soundlevel metermicrophoneat a heightof 1.2 meters(4 feet}_".3

meters(1 foot}on adjacentboundaryclosestto noise sourceor on lot from

_hlcha complalntarises.

l) If a complahltarisesfroma multl-storystructure,the heightof

the sound levelmeter shallbe adjustedso that It Is on a direct

linebetweenthe noisesourceand noise receiver.

b) Calibratesound levelmeter accordln9to manufacturer'sspecifications

beforeand aftereach noisestirvey.

c) The microphoneshallbe fittedwlth a windscreenand orientedconsistent

wlththe manufacturer'srecommendationsfor the flattestfrequencyresponseand at

least.9 meters(3 feet) away fromany adjacentstructures.

d} Set meter for A-welghtlngand fast response.

e) Comparemeasuredlevelswith permlsslblecriteria.

a-O
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I) Non-lmpulslve noise.

.l) Connect third octave band pass filter set and determine if

pure tonecomponentexists.

.2) Determine permissible noise levels.

.3) Fill in Row #2 of Table 3 by adding tilepermissible noise level

to the numbers in Row HI.

.4) Read needle of sound level meter and check appropriate column.

.a) If an extraneous noise occurs, such as a car passby,
Ignorethe reading,wait anotherlo secondsand continue
the procedure.

.5) A violatlon occurs when the checks in any column exceed the

shaded squares or if the sound level at any time exceeds the

levels In Co]umn #4 by 3 dBA or more.

2) Impulsivenoise.

.1) Determine permissible noise level.

.2} Fill in Row #2 of Table 4 by adding the permlsslble noise level

to tilenumbers in Row #|.

.3) Read maximumdeflectionof soundlevelmeter for each Impulse

and check appropriate column.

.a) If sound level is below criteria in column _l, ignore
readingand waltfor next impulse.

.b) Continuesurveyfor one-halfhour.

.4) A violationoccurswhen:

.a) The checksin any columnexceedthe shadedsquares;or

.b) The criteriain column#4 is exceededfor any impulse
by 3 dgA or more;or

.c) D > 1.5 where:

where Cn - # counts in nth column

f) Maintainacousticsurveillanceof extraneousnoise sourcesto insure

thatmeasurementsare from sound underinvestigation.In orderfor a violation

to occur,the sourceor sourcesof noisemust he identifiablein relationto

the ambientnoiseand mustexceed theambientnoiseby 5 decibelsor more in

at leastone octavoband.
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TABLE3

Column#l Column#2 Column#3 Column//4
7ow #I Below(J--dl)A 0.I to 3 dBA 3.1 to 6-dBA 6.1 to 0_
--l_"

# of Occurrences # of--Occurrences//of Occurrences # oI?-Occorrences

01 02 03 04 05 01 02 03 04 OS Ol 02 03 04 05 Ol 02 03 04 05
-0-6'-0T-0ll--09-1O 0o'-0T_0 0-6"_)_)--0_09 10 0_-0T-0_-0T7-0-
-iT-l"_-l-_17_F_a,'-----17_-2-i-3-'1-4--i-5-----17_27 _-i-4--i-5 i-i--i_E-i-_-i-47-5-
"-1_7?-f_-To-_b]B-7778-1_-0 F6-17-T_B-IFo 1677-1-8-l-(F-_O-
-2Y-IFi3--_-----21-_'Bis--2T'Z,,_-i2--13--2-4_-_Z

-_T-4_--_-_-_B------_--4-3--__-----4T_-_T#_-_
-_-47-4B--4g50 46-47-4114gso 464748-4_-BO--

-F6"_7-BII-r._{)-_O 56.5758-B_-_0
_I--dF6-s-_T6B 61-_--d3--_-4-6-5
--(T667 6O 69 70 66 67 68 69"7_]
-?FT_7_4-F_--TT-?FTF/_-i-s

76 77 7fi 791T0 76-')7 78-7_7T0
-B1_4-_s B1"-B-FB-3"_"4-_F --

TABLE4

Column#I Column#2 Column#3 Column#4
Row #T--O-to6 dBA 6.1 to 12 dBA I'_.Ito 18 dBA'" IB.ltO 24-_-B-_
Row #_

1 1 1 /Z/
, _ z '/_[

3

5
6
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.3) The folluwlngmeasurementprocedureshallbe used to determineif a

violationexistspursuantto Section1910.

a) An acceleroMetermeetingthe followingspecificationsshallbe used:

l) A flat frequencyresponsebetweenat leastI to 200 llz,overwhich

the sensitivityshallnot varyby more_ 5 percent.

2) The transverseaxis sensitivityshallbe lessthan5 percentof tile

main axissensitivity.

3) The variationin sensitivityshallnot exceedI percent'perdegree

Celsiusbetween-20.0and 450.0degreesCelsius(-4° F. to +122° F.).

b) Using the manufacturer'sinstructions,connecttileaccel_rometerto a

soundanalyzerwhichmeetsthe followlnBspecifications:

I) Applicablepartsof A.N.S.I.StandardSI.4-1971,Type I,

2) A.N.S.I.StandardSI.II-1966,Class II.

3) The frequencyresponseof the measurementsystemshallbe limited

frQm l to I00 llzwhen usedto measurethe "overall"acceleration

level.

c) Calibratethe measurementsystembeforeand after vibrationsurveyin

accordancewith the manufacturer'sinstructionsby couplingthe accelerameterwith

a caHbrationsystemmeetingthe followingspecifications:

l) The calibrationfrequencyshallbe withinthe rangeof l to 125 Hz.

2) The vlbrationoutputof the calibratorshallbe knownto within

I0 percentwhen loadedwith the accelerom_termass.

d) Mount accelerometerto floor,walls,or ceilingby imbeddedstod,magnet,

adhesive,or probe.

I) Mass of accelorometershallbe less thanlO percentof the mass

of the vibratingmember.

e) Set soundanalyzerfor fastresponse.

f) Comparemeasuredlevelswith permissiblecriteria.

1) Intermittentvibration

.a) Sat soundanalyzerto "overall"as definedin step 1916.3)b)3).

.b) Affix the accelerometerto at least twomeasurementlocations

on the structure(floor,walls,ceiling,etc.).

.c) Roadmaximumdeflectionsof needle.
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.d) At the loeatton havln9 the laroest "overall" acceleration,

connect the third octave band pass filter and determine the
maxlmumlevel in each third octave band.

.o) A violation occurs if the measured level exceeds the criteria

in Table I in any one-third octave band.

2) Shockvibration

.a) Set soundanalyzer to "overall" as defined in step 1919.3)b)3).

.b) Affix tileaccelerometerto at least two measurementlocations

on tilestructure(floor,walls,ceiling,etc.),

.c) Read maximum deflection of needle.

.5) The following measurement procedure shall be used to determine if a violation

existspursuantto Section1913.

a) Set sound level meter microphone at a height of 1.2 meters (4 feet) _ .3

meters (I foot} on adjacent boundary closest to noise source or on lot from Hhlch

a compl_Intarl_es.

I) Relocmtomicrophoneso that it is at least15.2meters (50 feet)from

the nenrestpieceof constructionequipmentemittingnoise.

b) Followsteps b through f In subsection1916.2.

.7) The followlngprocedureshallbe used to determineIf a vialatlonexlst_

p,rsuantto Section1915.

a) Same as Subsection1916.2.
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080318YAItEOW 108101{3 0104 110573112966625654
O80321MAGEE 14OHENSIIOSPITAL 1881C 02 0107 102273092063545040
O[10322Cl_AFT/HCKEI_ 168R3C3 O1 102273062266625054
O00323A'I_dOOD/DAI_SON 188]{3 010711 110573116874676052
080401PEHBKUKE/A/IIIERSON 188l{IK3 Ol 102273090076665553
O/10402WESTMINSTEKPLACE 1801{1I{3 O1 101773004070635451
O804031VY ,';T 10flR3RI Ol 101773005865586349
0804040FF MUIUtAyIIILL KD 1081{31{1 O1 101773090770655956
OO04051|ENEDUMHALL AT CIIAT lO01C 02 101673100564605054
OO0406DKVON/WAItWICK 188Kl1{3 0107 101673152060565350
OB0407UNGK1{ 108R1 02 101773092072665654
080400DU/IMDY1,E/KIflI'LING 10ilK1 0103 101773094556514846
000409_IEGLEY/ I,'AI1{OAKS 1081{1K3 O1 102473154162524641
OU0410MU1{I_yIIILLPL/WOODL lfl01C 74 101673155070645752
080411c H U 18810 0107 101673153366575452
000412FAIl{OAKS/HAI.U E1{N 1881{1 O1 101673091062585553
Ofl0413IVI_ItNKSS 188R1 Ol 101773101804565048
000414801.43/AY 18_11{1 01 14 101773103250555047
0f1415SOLh'WAY/HURRAY 1681{1 0111 101673133061565250

OflO417FOItlIES/ALBEI_IKLF 108011C O1 101673134068585140
080618NORTIII/15111-RTAND/III_NtlI 1081{1 O1 101673093572655650
080419AYLI';SI_O1{O 1881{1R3 O1 101673095068625140
080420MU1{RAY/AYLESIIO1{O 10801 O1 101673131570655450
080423MUR00CK/DARI,I ttGTON lflSR11{3 O1 101673125871645954
OflO424DA1{LI1{GTON/ItlGIITMAN lf181{IPO Ol 101673100565564644
080425HURRAy/OA1{TLETT 108C3RI Ol 101673102068605044
080501 BI_,I'CIIWOOD/IIKI.:CIIHONT 108R1 Ol 10167310357/1766255
Off050211ASTINGS/F,DGI':RTON 1081{1 Ol 101673143074706253
000502JUNIATA 1081{1 03 101673144264544947
080504['OJ1{TLAND 108RI 040111 101673146769675256
O8050PF.tIN/I.ANG 1881{I Ol 103073126565504441
08050611ASTINGS 1081{1 01 103073114883736460
OB0507WICKINS 1801{I Ol 101673136466625450
O80508WILI.ARD/CKMKTAKy 1008PRI 01040111 101673141576555450
O80509El)GEl{TON/LI,OYD lflSRl 010311 103073123776685954
O805101'.I/I 228RI O111 103073125264534538
OS05101{KVNOLD/FRICKPARK 18flSI'RI 010401 011474101966605452
080511DENNIfiTON 1681{1 01 O112 103073130967584339
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000203BED_OItDIJUNIIILL 188R3 01 100173063449575452
080204HORGAN ST 100R3 03 100173005073665852
080205NEAR IlERON 108R303 01 100173092576695668
000206BEDFORD/S'EAL 188R3 Ol ii 100173100580696250
080207WEBSTER/PERRY 108R3C3 01 092173112081756550
0002OflCHAUNCEY/WYLIE lflOR3 Ol 100173105580675853
000209OFF ELbA 1_0R3 01 10017311156?605450
00021OOFF BI&_KENEIDOE 1061C Ol 100173113068615349
060211C_;TER/GREBN 100C3R3 O1 100173151561565044
0B0212ROBE/ADDISON 100N3 O1 092123113576666056
060213FOOTBALL PIE]_ 1000PE3 10 0921731150_0635546
080216NEAR WADSWORTII 108R3 11 092173120559514542
O00215ROBINSON/DARRIAGII 188R310 01 092173122561544661
080216DINWIADLE 108N3 01 100173144566625753

06021?EENTLI_/NIGH I08R3 01 092173104571655756
O60218BENTLEY/KIRKPATRIE 1885PR3 Ol 092173102064595844
000219ALLEQUIPPA CIRCLE 10_R3 11 092175093075665840
0flO220D|;NEEI_|TERRACE 180R310 Ol 092173095660524_47
080221TUSTIN/HILDEA_UROBR 188_ Ol 092173100572605248
OB022_TUSTIH/flUMMONV£LLB 180_IS_ 01 092173001560645955
060223HOUI_RIR/_JSTIN IOBSP 01 6921730_457668625_
O_0224_RE_tIAH/5_| IOfSP O1 0922730POO7470&066
060225RO_HSOH/CRAFT IBOPLI Ol 092173101506706|)60
OBO_O1C|IEROK_R 100RI 0106 092173091562505553
OBO302CF_T_E lflORl O1 102273124261505238
0003030ITIiRIDO_ 188R3 0106 102273125777696153
080304BAYARD 180R3RI 010_ 102273132086595652
O80305DRVON_IIIRB 188RIR3 10604 i022731337566944_2
OSO3OT_IVERSITYDRIVE IflBICRL 020101 102273135369666049
OBO3071_TTOH 188R11C O111 110573102164584843
OSO3OBRUSKIN 1681C O111 1105730957585046_3
O803OgI|ENRY lflSRSC3 0111 I0227314_068615754
O8031ODEVONSHXRK PI_CR 1601CR3 O104 1022731421675952_
O80311D..................ESTO/TE_CEl_O1C 0111 i02273141066544744
OBO312FIF_I/_b_CKERY 10_1C Ol 102273120475686157
OB0313_)RBES/SCHENL_ 16010 01 102273093_83766862
080314FORBES 10010 01 1105_111226566056
060315_L_1_.A1|OF HI_ES 1601C 0120406 102273152370646861
OBO316FIFi_I/DARRAG|I 188C31C 01 110573105066605652

O60317A'D_0OD/_E_0TT 188C3R3 0111 i0227511_570736660

t_



0734168ELLVUE 1965PI{1 040109 011174102757524846
073417JACKS RUN 196RISP 04 0104 041874092077715344

073419AI,LEMAC 196818PC301030102 041874084360534742
07342011A_?AY 19651'I(I 01030103 041874084951484440
073424PERRYSVILLE 196SPRI 0104 041874090655524845

073425PEHRYSVILLE 1968PRI Ol 0104 041874091671558851
0735018AWTIIORNE 223RISP 0301 041874094788534035

0735020ROVE 196218P 011721 041874095770534139

073505MCKNIGHT 1962381C Ol 041874101071555054
073506RIDGEWOOD 223215P 03 041114 041874104565554437

073510MICKNIGIIT 196C38PRL Ol 041874101974695154

073515MCKNIGOT 1968PRIC3 Ol 041874110577895257
073820RENFER 196SPRI 0103 041874115361555249

O7322WEST VIEW 196SPRI 04 011104 041874112655504842

073523WALNUT 196218PC304 0104 041874111757574945
O73524EAKIN 196218P 010406 041874114056524845
OSOlOIMEADOTA 188M4 0113 111472090955525055

080102LACOCK/GOODRICII 188H4 O105 111473092374705460

08010416TIl 188M4 Ol 092073144506817058

08OI05COLEVILLE/PENN 188M4 Ol 092073150580685150
0801088TNA/12th 188C5 05 092073141559645957

0801OgLISERTY/14TII 188M4SP Ol 092073143078735561
OSOIIOCLIFF/CASSATT 188238P 030405 092073125075675554

08011FT DOQ/6TI| 108C5 Ol 092073135080735754
08OlI2LISERTY/9_! 188C5 Ol 092073133082766954

08OlI3LIBERTY/GRANT 188C5 Ol 092073131080740459
0801148EDYORD 188C523 02 082073123560575351

OSOII5WYLIE/PROTECTORY 188C323 Ol 092073122071625554

08OlIT!_RKET/FORBES 188C5 Ol 092073111575686351
080117WM PENN/5_II 168C5 Ol 092073114078737057

080116COURT/TUNNEL 188C5C3 Ol 092073118577725652
060119COURT 108R303 Ol 092073120567716453

08OI20CRAWFORD/FORESIDE 16823 Ol 092073090076656058
OS0121WOOD/FORT PITT 188C5 Ol 092073105581757168
OS0122GRANT/2ND 188C5 Ol 092073104081755855

880123LOCU_T/0OYD 1681CC5 81 092073102558556250

0801241.OCUST I)UQ UNIV 1881C Ol 092073101551585554
080125LOCU_T/PRIDR 1881CMI 02 092073091578756855

0802011_IGEL_4 BI,VD 1888PH4 O1 092073091578756865

08020280MHERS ST 16823_;P IO 100173103575715552
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