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SECTION 1. INTRODUCTION

People must be reali s ti c in accept ing the fac t t hat noise control is expenst ve ,
whether it is to be appl ied i n t he workpl ace or in the c~uni ty. Government ,

industry, and the publ ic wi l l al l have t o make fi nancial e~penditures in order for

a proqram to s u c ceed~- t he government for es tabl ishment of t he prog ra~ and the others
for compl iance wi t h the program-·a nd t he more complex and indust ria lized an area is.
the more the program wi l l cost . Thu s, i f noi se control regulations are Qoi ng to

be enacted, it is impera t ive t hat they have a firm technical foundat ion. The reasons
are twofold . First, if te chnology is goi ng to be developed or used to reduce noise

to a speci f ic l evel , then t hat level must be correct; second, when that legi slati on
Is chall enged in the ccur t sc- end it is inevitabl e t hat all envt ronrente l no i se
legi s lat ion wil l be chal l enged-· it must be able to stand up t o an exten s ive l eqal

and techni cal cross-e~am i n a tl o n .

Dur i ng 1973-1976, Al legheny County , Pennsyl vania , undertook an e~ten s iv e

Commu ni ty Noise Program whose end re sults were t o have been such legi sl~ tinn . An
integral pa r t of tha t program was a comprehensive comnuni ty noise survey t o dete r

mine present noi se level s and to identi fy I'lajor noise sources . The purpose of t his
repor t i s t o document t he t echnical resul t s of both t he noise proqram and noi se
survey so tha t the methodo logy developed wil l be avai labl e as guide lines for fut ure

effor ts .

Alleg heny County, encompassi ng the Ci ty of Pittsburgh and 127 sma l ler
municipa lities . i s a heavily industr ia li zed are a l ocated i n sout hwes tern Pennsyl vania.

Maj or industries inclu de mining, manufact uri ng , and t ruckino, with an empha s i s on
steel and coal. A number of years ago, Al l e9heny County pioneered stringent a i r
regula t ions which were enacted af te r bitter le gal s t ruggles . Al though si gni f ic ant
progress has been made i n cle aning up t he ai r . t hese regulations are s t ill being

cent es ted in t he courts . There fore, cespt te dema ndS b.y pr iva te ct t i zens and erwtron
mental groups for comm uni ty noise legisl ation, the local industri es were re luctant

t o submit t o additiona l environmental const raints . Bes ides t he f i nancia l cons idera-

1- 1

t ions . they did not want any more envi ronmental precedents to be es tab li shed in
Allegheny County. For a noise program t o survi ve in t his type of atmosphere , any
proposed legisl at io n would not only have to be real i st ic and enforc eable. but woul d
have to have a f inn technica l foundation for each section . General or nuisance

type regulations prohibiti ng "unnecessary loud noi ses" would not be effective in

this situation .

."



Dur ing t he planni ng stages of the Al legheny County noi se program. I t ~a s

a"tic ipated t hat "oi se I~i sl a tl on could be based upon the numerous s t ate and
l oc a l ~nances al ntady in e~lstence. However , a det ai l ed an, ' ys1s of t hese
proqra.s indicated that only • handful went funded . nd even fewer had ntgul. t1ons
that went being enforced. Furthern:ont. t he technical doc~nta ti on for these
prograMS did not seem adequ.te for . n anta na vi"g both the size and unlqu@"ess
of Al legheny County with I t s 1100 sq kl l~ters (650 sq miles) . 1.5 ~i l l1on peopl e .
3 I!Iajor r- tvee -s , and nUllltrOUS hills and valleys . In addit ion. afte r s t udy ing several
legal decisions on environmental Issues , i t was concluded that mere ly i nsert ing the
nalTe "Al le gheny County" in to an ordinance i nit ia lly drafted for Chi cago or New Yor k
would not i nsure t ha t the doc ument could s tand up to either legal or technical
cross-eu llI l na tl on. I t is OM 90. 1 to rnent ly draft legislation and an enti nt ly
diffentnt 90. 1 to enforce that 1~l sl atlon . Si nce Al legheny County Ini tia lly planned
t o do both• • n e~ tens lve t~ r~-phase progra. was developed.

The fir'St phase consisted of t he county· wide noise survey. In t l>e second
pha se . leglslatl on ~as dra.fted based upon t he survey results. presented at public
llu r i flg S and re vtsee for fi nal adaptiOll. In phase t hrH. an e"forc _ nt agency
was t o have betn established. Al t ho ugh the progra~ was t ermi nated before t hi s
f ina l phase could be completed. much i nformat ion was gat hered, part icula rl y during
t he Phase I survey. Bes ides es t abl ishi ng t he technical foundat ion for the
proposed Al legheny County communi ty noi se l egis lat ion. it also prov ided a basel i ne
~h ich was to have been used to pntvent fut unt incruses In the e~ l sting acoustic
envlro.-nt .

This report descr ibeS t ile -et hodology used in the Phase I survey . doc~n ts

the re sul t s , and. perl'lilps !!lOs t i ~rUnt. Inves tigates ~ays t o fonnu la te legiSla ti on
based upon the resuj t s of t hat survey. Its orqani.lati on is as follOlOs : In Section Z.

the e ~ l s t l n g s ta t ist ics used In evaluati ng co-munl ty noise are det ai led and speci f ic
eerrtcs for the Allegheny County survey are selected. Section 3 develo ps IIll! t hodology
needed t o gat her noi se data based upon such considerat i ons as quant i ty of si t es,
locat ions and t ime of measurements . The actual dat a re c o~i ng procedure is out l ined
in Section 4. The resul t s are analyzed in Sect ion S a c~o~i ng t o such sel ect ed
cereee ters as time of day. sou rce . land lise . and nunicfpallty. In each analysis.
tecllniques ..ere sought to present t he data In a fo""" t that could be Incorporated
in to l ~gislat1on . Wh i le al l t he ou tl ined techn iques were not appl i cable t o Al legheny
Cou nty , t h~y were nonethe less doc~nted for possibl e us~ i n oth~r geographic areas .

1-'



The concl usi ons are lis ted in Sect ion 6.

proposed nol se code ~ re presented in t he

survey data .

Ff nall y, serec tec portions of the
dppend lces ~ lonQ wit h s~mples of r~w

1-3



SECTION 2. STATISTICAL ANALOGY

The domi nant characterist ic of communi ty noi se i s i t s conti nuous f l uctuat i on

wi th time in a more or less random nature . Thi s is i l l ustra ted in Figure 2-1. whi ch
shows how the noi se at several di ffere nt l ocations var i es wi th ti me duri ng a 2

minute pe riod. The fig ure also identi fi es the sources of some of t he conspic uous
intruding sounds. Notice that i n each case , the noise t ends to hover aro und a
l ow amplitude much of t he time and that individu al events i ntrude on t his level t o

create peaks.

( I )= ~ti I + tJ.ti l + tJ.ti 3 + Mi~

T
tJ.ti
Ti

Next , consi der a ty pica l random time-vary ing pat t ern nf cnmmunity noi se Shown
in Figure 2-2. The proba bil ity t hat t he tnstentan eou s n-we t qnted sound level l ies

between the levels II and I I + ~ i s given by :
4
r

~t = t i me interval i n seconds
T = total duration of signal in seconds. and

l = instantaneous II -we ighte d sound level

By knowing t he percentage of time the A-wei ght ed sound l evel lies i n a narrow
range such as hl , a probabi li ty density curve can be determined. The resul t s may
be plotted as a hi stogram t o show t he statis t ica l dis tribution of the levels

over th e sampling period, i.e ., t he percent of time the A-weighted sound level spends
in each class interval. However , a better s t atistical present at ion of comnun'i ty
noise is t he cumulati ve di stri buti on. Thi s is obt ai ned by addi ng t he his togram dat a

t o determi ne t he perce nt of ti me each A-wei ght ed sound l evel i s exceeded during t he
sampling period. A typical his togram and cumulati ve distribution are shown in

Fibure 2-3. The various percent il e le vels do not represent di rect ly measured dat a,
but rather values infe r red f rom the f requency distribut ion. In addit io n, the
fluctuation of the noise can be determi ned from t he cumu lative distribution plot.
If the curve is vertica l, t he noi se is cons ta nt, wh il e a s lope indic ates substant ial
fluctuations.

A community noise envi ronment can be desc ribed us ing t hree perce nti le level s
f rom the cumulative dis t r i bution in Figure 2-3. These are the levels exceeded 90
percent, 50 percent , and 10 percent of the t ime, which are designated by symbols

19O ' l50' and l10·1
•
1, 3 *

* Superscripts refer to ref erences on p, 7_1.

2- 1



20 yds. Fro m 8 usy Ma in Rood.. sc
~

~ . ao.-
~5 -o
~~

eo
, 0 so.. .
~ "

r

.A 1
t l' J n____ L \ c t:.

Wide Slr eel , 8us Rout e

Quiel Square, Dis ton! T raff ic

so
ec

'vv .. 'V' S:--. be
o

"
Rood Traff ic, Const r uc tion Wor~

! 1 !

W W o
I

20 30 40

seconds

I, !
30 40 eo 60 10

Time I
" ro

so , I!g
ec • RBo R R Co Bo Co Reo Bo CO BoCOBoR R

t o A ~ ~ "L lLYLt L }MNYl sn:::::
eo \~ y•
eo

"

T - Truck
8 - Bus
C - Cor

MI C - MOtOf Cycle
R - Unspec if ied
d - Cor Docr Sio mm in..

Co - Compr essor
Bo - Bonq inq

Fig ur e 2-1 . Pa t tern of A- \<jei ghted Sound Level s e t Urban S'i tes"

1-1



L,

I
i
•..

.', . ', . ',

T ime

.'.

Figure 2-2. E ~ ....ple of the R~nd(Jl1 F1uctu<l t ion$ of ,,1'1 Urban tiohe Siqna l '>

2-3



"""r - , ;::-- , - , - - ,-- -,-- - ,....- ---,

Cumu la ti ve DI.tribution

-e "•~••u•
~ eo..
••• 50 "- L....lJ

'"•E...
~

0 '"
~

S !o li.tl~at

Distr ibut ion- l H Il lrOQ, o m I••u '"-••

'"

Figure e-a. S.~lt H l stogr.~ a~ Cumulat ive Di s tri bu t ion
of A-~lghted SoiJnd l evels"

2-'



The Lgo pa rame ter ind1 Ca te s the resi dua l background or ambien t level .6 It
rep~sents a low-l evel. quas i- steady. slowly chang ing noise for ~hl ch no s ingl e
source 1s Identified . The L10 and LSO level s i nd icate the effects of the int rusi ve
noi se events . These are super l~posed on the a~i ent noise. Such as the a1rcraft
o~rf l ight intruding a quiet neighborhood . The quant i t y L10 • Lgo has so.et 1.es
be('n ca ll ed a measure of t he noise c1l1l101l te. s ince it Indic.tes t he r.nge in whi ch
noise occurs ~t (SO percent ) of the t i~. 7 Th1s quanti ty can be used t o determine
t~ f l uctuations 1n the .~b 1 e n t noise and to -easure the potent ial for disturbance .
For examp le . while the sound of that aircraft overf l ight (L101 is ha mly not ic eable
at a bYsy intersection where the Lgo Is high . it i s ver y intrusive in a quiet.
residenti al neighborhood where tne L90 Is low .

Perhaps the most accurate parameter used t o describe a c~ni ty noise c l l~ te

In re lation to h~n res ponse is the equi valent sound leve l or Leq. This para.eter
~s rec_ nded by the Environmental Pr ot ect ton Agency In Referenc e 8 . and is

su..... rt zed In Table 2-1. l-eq is formula ted in teres of the equivalent s teady
A-weighted sound level which, in a st ated peri od of t ime . would cont ai n the same
noi se energy as the t ime- varyi ng noise dur1ng t he same peri od. The ma thema t ica l
defi ni t ion of Leq for a s ignal occur ing between t~o po ints in t ime, t l and t 2' is:

L, q • 10 Log [ 1 I t 2 n21tl dt J
tt2 - til t 1~

(2)

where: pI t) is the tilne-varying A-wei ghted sound level and
Po i s a ~ference pressure t aken as 20 mlc ropascal s

When t he noise exposure In a cOlmll.lnity has a leve l distribution that
appro xl..tes a normal or gauss l. n di stri bution. t he Leq can be descr ibed In te~

of the LSO value and s tandard dev1atlon. s:

Leq • LSO • 0. I1Ss2 (l )

~l s o . for the nonaal di strib uti on. t he LIO value can be speci f ied In te~s of
the LSO value and standard deviation. s :

L10 • LSO • 1. 28s

Ca.bi nlng equations J and 4 yieldS :

LlO • Leq • 1.28s - 0.11Ss<

2-5
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Table 2-1

Year ly Average Equi vale nt Sound levels Identified as
Requis ite to Prot ect the Publ ic Health and ~e l fa re 8

Indoor Outdoor, ,•" ' 0 •0 , '" " , 0

• 0" 0 , ~

" " . • 0"
M 0 , ~ ".• " " o. 0

I
'"~ .~ ". o., > 0 .~ .~ '"~ .~, '" . 0' > 0 .~ .~

• " " •• '" . 0'• o • • 0 "" • •
~ <- ~u o • • 0-Res idential with Outs ide ", , 45 -- 55 --

Space and Fa m Residences Ile q(24) -- 70 -- 70

Residential wit h no 'd ' 45 -- -- --
Outside Space

leq (24) -- 70 -- --
COllll1len:: t aI l eq(24) • 70 • 70

Inside Transportation leq (24) • 70 -- --
Indust r i al l eq(24) • 70 • 70

Hospitals Cd"

I
45 -- 55 --

leq(24) -- 70 -- 70
,

Educational leq{24) 45 70 55 70-
Recreationa l Areas leq(24) • 70 • 70

Farm land and General leq(24) -- -- • 70
Unpopulated land

* Since different types of activi ties appear to be associated
wi th different l evels, identi fic at ion of a ma ximum level
for acti vi ty i nterference may be difficult except in t hose
ci rcumstances wher e speech communica tion is a crit ical
acti vi ty .
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from ~~i c ~ can be deduced

(6)

which ~s an accuracy wit~in! 2 dB for 0 ~ s ~ 11.

Anot her Mec~nd~d t~ni ty no js~ descr iptor is t he day-night A-weighted sound

le vel or Ldn' Th is parame te r , whi ch Is a lso l is ted 1n Tabl e 2-1 , is defi ned as the
equi valen t A·weighted sound level dur ing a 24- hQur t i me per iod with a 10-deci bel

wei ght ing appli ed to t he equivalent sound level duri ng the n ightt i~ hours Of 1000 to
0700 . The ma t hematfca l exp ress ion is:

L
dn

• 10 10910 [~ [15{10Ld/ 10) + 9(10{ Ln+10)/ IO)]] (7)

where : Ld• Leq for dayti me hours (0700-2200)

I n • l eq for n i9htti~ hours (2200-0700)

Wh11 e tlm~ cons t ra ints prevented gat her ing enough info~t ion to apply Ldn,
the ot her s ta tht1 u l para...te s-s , L10 ' l50 " 190' and l l!'q were used i n t te

fol lowi ng sect 10ns to def i ne t he acoust ica l enviro~nt of Al legheny Cou nty.

,.,



SECTION3. METHODOLOGY*

In any communi ty , t he noise levels and their cor respondi ng s t ati sti cal
paramet ers wi l l form cert ai n spat i al and t empora l pat t erns. These ar e affected
by such acti viti es as t raff ic flow. const ruct ion, i ndust r ial operat ions , etc.
Therefore . any at t empt to describe a community noi se envi ronment mus t consider
these and a number of ot her physi cal quanti t ies related to t he noi se sources .
As a result . the methodol ogy for t he Phase I survey had to ma ke the foll owing
det erminations i n order t o obtai n data whi ch were bot h st atis tically rel iable and

representat i ve of t he noise c l i ~ te i n Allegheny County.
1. Type of freq uency wei ghting
2. Number of mea suremen t si tes
J . Location of measurement si tes
4. Frequency of mea surements at each site
5. Zoni nglland use
6. Effect of vari ous factors on sound propagati on and attenuat ion

3.1 Type of Frequency Weight ing
For many sounds . par t icular ly t hose wi t h broadband spectra and no prominent

pure tones . the A-weighted sound level is as good as more compl i cat ed rat i ngs for
measur ing a subjecti ve response . These dB l evels can al so be measured

di rect ly in t he fie ld with a smal l Inexpens ive inst rument or taped on a ma gneti c
recorder for analysis at a fut ure date . I t i s for t hese reasons t ha t t he

A-weighted level wa s chosen as t he basic measure of communi ty noi se .

3.2 Number of Measuremen t Locations
In order t o determine t he spati al va r iati ons of A-wei ghted sound levels i n Al leqheny

County, a f inite number of measurements had t o be t aken. To accompl i sh th is
a sampl i ng area cal led t he ba sic spa t i al sampli ng unit or BSSU was defi ned . The
BSSU selec te d for t hi s ana lysi s wa s a two-dimensional square encompassing an area
of 3. 1 sq kil ometers (1. 2 sq miles) ; th i s s iz e was sensit ive t o cha nges i n noi se levels
produced by hi gh-speed expressways , aircraft f l i ght pathS, or ot her locali zed (movi ng or

*This me t hodology was develo ped di rect ly f rom Reference 5.
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s t ~ tlon ~ ry ) sources of noi se . ~ The divi s ion of Al legheny County i nto these 8SSU ' s

is tnesrretee in Figures 3· 1 ane 3-2. In Figure 3- 1. the county is divi ded i nto
rec t~ng le s with dlWle nsi ons of 13.6 X 9. 6 kl101'll' te rs (8.5 X 6 lIIil es) . E~ch re ctangle

corresponds t o thto USG S· 880 seri es N P and contai ns two .-d lgit nulllbers . Thto
firs t two digi t s represent &spe<if ic 880 ser ies " 0 number; the second two repres ent
the renqe of SSSU ' s within each rectangle . (Each rectangle contai ned 35 SSSU ' s ) .

The 659 indl vl du ~ l BSSU ' s compr is i ng the ent ire county are det ~ l led i n Figure 3-2.
As ~n i l l us t r ~ t l on . BSSU '2501 repre sent s the f i rst BSSU i n USGS 880 seri es IIId p 125.
Simi l ar ly, BSSU '0835 represents t he 35t h BSSU in USGS 880 seri es m~p '08 .

The number of me~su remen t l oc ~ t i on s requ ired withi n e~ch BSSU i s di rectl y
re la ted to the homogenei ty of the ar-ea with respect to t he type , nu!Ttler , loca t ion,

~nd dis t r ibut ion of noi se sources. for e~a.p le, cons ider the e~treme c~se of the
MOhave Deser t ~nd an area such as t he Ci ty of Pi ttsburgh. On the desert where the
noise levels are s te ~ dy , one si t e woul d ~dequate ly re present the noise c ll~te

Of Nny square ..t tes , In Plt tsbur<J h, one ..uu rement loca t ion lIIOuld -:1st Ilkely
be representative of ~ very s..11 l oc~ l l led ~rea .

For t his survey. 25 s i tes per 85SU were used Insi de t he Ci ty of Pittsburgh,

and 16 s ites per BSSU were used for the res t Of the county. The num be r 25 was
dete rmi ned from Refe rence 5, which ~ ssumed th~t t he L90 A-weig ht ed sound level w~ s

nonm~l ly dis t r i buted between me~s u rement loc~ tlons, that the s t a n d ~ r d error w~ s 5 dB
for 95 percent conf idence , ~nd t hat the ~verage LgO A- weighted sound level would be
accura te wUhln .!. 2 dB. The nl.lllber 16 wu an adjustrllE'nt af ter the City of Pittsbur<Jh
h~d been co.-p le ted i n order to expedite the survey.

3. 3 l ocati on of He~ surl!lllent Si tes
Af ter the n~r of ...~surement sites was de tennlned, e.ch BSSU w~s div ided

into ~ cor res ponding number of s ~~li ng el~nts by us ing ~ square grid p~ t t e rn with
l ines s p~ced at equal int ervals. The ~ ctua l measurement loca ti ons were pla ced at

the geomet r ic center of e~c h s ~mp li ng el ement or ~ s close as possibl e to the Inter
secti on of two st reet s . If t here wa s no developed land i n t he s ~mp l i n g unit , a
measurement was not t~ ken . Thto ~d v anta ge provided by t hi s sys temw~ s t h~ t the
locat ion of the nesult~n t 9r ld Intersection points would be Independent of any
bias Whi le provi ding ~ maxi..... of dlf fenent locations . A BSSU wi th 25 s~mpli ng

ele.ents ~ nd 25 .... su~nt locat ions i s shown in Figure 3·3 .

· Unl ted 5 t ~ t es Geog r~ph ica l Su rvey
3-'
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3. 4 Frequency of Measurement s

The requi red f requency 'and lengt h of measurements is a funct ion of t he

temporal distri bution of the A-wei ghted sound level s . Pre vious i nvesti gations
have shown t hat low l evel s generall y occur i n the earl y morni ng hours , r i se t o a high
dayt ime level, and fall off sl owly in t he evening to a low nightt ime level . 1,",9

This trend is il lust ra ted in Figure 3-4. In addi tion. t he re may al so be dai ly
diffe rences , par tic ula rl y bet ween weekdays and the weekend. Neverthel ess . because
conti nuous recording over a large area for a number of days woul d be too time
consuming and costly , some type of sampl i ng had to be performed .

First, s i nce rea l i sti c envi ronmenta l s ta ndards coul d be es t abli shed usi ng

worst-case conditio ns, a si ngle measurement taken during the weekday between the
hours of 0800 and 1700 would be used t o defi ne t he noise cli mat e of a gi ven si te .*

Next , t he le ng t h of t his s i ngle measurement had t o be determined. If t he A-wei gh ted
sound leve ls were constant, t hen a f ew seconds durat ion woul d be adequate. Converse ly ,
for comp lete ly ra ndom le ve ls , a more lengthy recording would be requi red.

Finally, a samp li ng t echnique had t o be selected. There are ma ny schemes wh ich
usually involve one X-mi nute sample , where X is les s t han 60 minutes . One speci f ic
technique is "t i me comp ress ion sampli ng. " achi eved by cons t ruct ion an X-mi nut e
sample fro m a series of subsamples of shor ter dura ti on. For exampl e, a 10-minut e

sample (600 seconds) can be const ruct ed by using :
600 l- second subsamples , or

200 3-second subsampl es , or
120 5-s econd subsample s , or
60 la -second subsamples

All of t hese schemes are ba sed on the assump ti on t hat the st et fs ttca j dis 
tribution of t he A-weig hted sound l evel s obt a ined from the X-mi nute sampl e i s

representat ive of t he di str ibution wh i ch wou ld be obt ai ned from conti nuous sampl i ng
of the full 60-mi nute period .

Fo r t hi s survey a 10-mi nut e t ape recordi ng was made at each measurement locati on
and later analyzed using 6000 1/ 10- second subsamples . The l O-minut e le ngth was

*In general, commu ni ty noi se legis la t ion est abl i shes ma ximum permi ssib le A-weighted
sound levels. In orde r to be compati ble wi th t h~ exi st i ng envi ronment , t he s t andardS
cou ld be based on worst-case condi t ions. Thus, l evels measured during the high noise
per iod between 0800 and 1700 hou rs can be used as a basis for legi sl at ion. Si nce
t hese level s are somewhat constant duri ng th i s peri od, as indi cated i n Figure 3-4, it
was decided t hat a si ng le measurement woul d gi ve adequa te information on wh i ch t o
set standards.
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chosen so that t he ~ximum l a~d anta could be surveyed while st i l l obtai ning some.
what ~l lable data . The 6000 li la-second subsa~l es provided -axf~ use of the
infonnation of each ~gnetl c ~cord i ng . The resulting dat a -auld la te r by ext rap
olated to defi ne the ncfse cltee te for the ent i re 0800 to 1500 tfme peri od.

3.5 Zoning/Land Use
Since dtteqlU to cont ro l nctse in All eljheny Cou ~ty wen> to be accoqtl hhed

parti al ly through rt9ulati Dns speci fying ~xi~ A·wefghted sound levels along zone
property l ines, the exfs t ing noi se envi ronment In each zone had to be det ermined.
H~ever . before t he me thodology could be expanded Into th is area. t he present zonfng
had t o be defi ned. Al legheny County consfst s of 128 separat e munfcipal lt fes i ncludi ng
the Ci ty of Pit t sburgh. each wi th i ts own unique zoning ordinance . Therefore . con
sol idated county-wide zoning cr i t er ia went est.bli shed. consis ting of the classi f ica
~ i on s l is ted in Table ]·1.

]. 6 Ef fect of Va rious Fac tors on Sound Propagat ion and Attenuat ion
Any program t o measure. analyze . and eventual ly cont ro l noi se requires at leas t

a basi c understanding of t he effec ts of sound propagat ion and at tenuat ion . This
section ",il l brief ly dt scuss how the propagation of airbo rne sound fron the source
t o • receiver Is affected by t he physical environment and ot her factors such as
meteorological condi tions. These factors may be acousti cal ly s igni ficant and must
be considered i n any comprehensi ve urban nct se survey. Thi s sect i on i s dfrec'tl y
quoted fr~ Refe rence 5.

a Air Absorpt lol1

The absorpti on of airborne sound due t o vfscosi ty. heat conduc t ion. di ffusion.
and radiation general ly rl' ferrl'd to as cla ssfca l absorpt ion is not si gni fica nt In
t he treq ue ncy range of i nte rest.

• Meteorol ogi cal Factors
The most impor ta nt IlIl'teorologlca l factors that affect sound transmh sion out-

doors over open. level t errain are al ,. tealperature al"ld wi nd velocity. They cause
var iat ions In the ~asured levels as a funct ion of t ime and space . At re lat i vely
short di stances. usually less t han 1.6 kilomete ros ( l mil e) . no~l vari at ions 1n
atmosphl'ri c ccedt t tons ne ve little effec t. At g~ater dfs tences , t be effects are
much mo re si gni fi cant . The eff ect s gener all y cause the measured levels t o be less
than the expect ed theoreti cal val ues due to distance al one. These effects are
f,.equl'ncy dependent . wi th the great est va riat l o~s occur,.i ng In t he higher f reluencfes.
Fo,. e xa~ l e . the attenuation ..il l ranqe fn:Jlll len tllan 0.1 dB per 300 me ter~ 1000 feet)
at 31.5 Hz to Z.6 dB per 300 meters (1000 feet ) at 8000 Hz at a t~e"a ture of
ZO degrees C (68 degrees F) a~ 50 pe"cent relat ive h u~fdfty at no~l at-csphe,.ic
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Tabl e 3- 1

Alleg heny County Conso l idated Zoning

Classifi ca tion Sy111 bol Definitions

COITlIlerc ial C3

Low-density residentia l Rl

Heavy i ndus trial M4

High-density residentia l R3

Former residentia l land purchased for t he
airport expansion

St r uct ures used pri mari ly for t he sa le of
merchandise or f or the per fo rmance of
ser vi ce , or for office and cler ical work

Cent r al busi ness distri ct
Operations conduct ed entirely wi t hi n an

enclosed bui ldi ng
Operations conducted outside or i n semi 

enclosed bui lding

One- and two-fami ly residenc es wit h at
l eas t a 3 meter (10 foot) separat io n
between buil ding s

Mul t i f am il y residences, apartments .
or homes wi t hi n 3 meter (10 feet) of each other

Par ks, recrea tion area s . undeve loped la nd
Universit ies
Hospitals

M6
M8
SP
tc
1M

Cent ral busi ness district C5
Light i ndustrial Ml

f a rml and R5
Airport expans io n RB

Strip ml Olng
Airport
Specia l
Ins t itutional
Inst itut io nal
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pressure. This at tenuation is in eKcess of the 1055 due t o spher ical divergence,
w~ i ch i s 6 dB for each doub l ing of t he distance f rom the source .

• Ef fec t of Te r rai n

Sound propagati on a long the ground depends upon the s urface roughness . the
t ype of surface , and the topograp~y . The acoust ic i~edance of a hard re f lecting
s urface (e.g. , concrete or asphalt ) is very hiqh. but for al l prac tical purposes.
the at ten uation due to sur face absorpt ion is cons idered negl i gible in pract ice .
However. ground attenua t ion depends upon the proKiMity of t he propagation path
to t he ground , t he distances i nvolved and t he el evation a"91e of the sourc e.

• Eff« t of Prec ipitation

The ef fect of precipi ta t ion In the fOrM of fog, dr i zzl e , or snow on t he
attenuation of sound has not been studied eKtensivel y. frOM the l1..ited de te
available . the e Kcess attenuat ion caused by preci pita ti on appea rs to be negl i·
gtble. However , air sa tura ted wi th ~is ture wi ll propagate sound at a veloc i ty
faster than dry ai r. When sound Is propagat ing t hrough a medl~ with some pre
cipi ta t ion pre sent . considera tion shoul d be given [0 the effect on the noise
when the microphone is loca ted ~ar the ground: the measured leve ls mav
increase appreciabl y. Under snow condi tions , t he levels may be effect ively
ITJIl ff ied. for exaecte , whf'n we t Or s noe-co ve-eo , t he roadway surfac e directl y
e t tects t i re no i se . Snow tires on autO ITlOb iles o-occce hi Qher level s
a t hiqnway speeds tha n convent iona l ti res.

• Effec t of Ba rriers

lhE' at te nuation due t o an acoustical berrt er , e. g. , a depressed highway in
a cut or an elevated E'mbankment , must be known in order t o prPdict traffi c no i se
levels at a eeas urerent locat ion . Ibe vevet erq th s of so urtd in the frequency
renee of interest are gene ral l y compa rab le to the phys ica l dimellSions of barr-tees
nora.al1y encoyntered in urban areas . The at.tenuat ton of noise wil l be increased
under t he fol l ow ing condi tions.

a l the hi gher t he frequency of t he noi se .
b) t he closer t he barrier Is to t he source of noise or t~ recei ver .
d t he higher t he barrier. and
d) the wide r t he bar rier .

However . the re sults of t he s tudies i ndica te there is a li.i t of IS dB
to 20 dB et renuatron t~at cen be obtained in prac t tce .

• Seasona l Ef fec t

There is litt le info~tlon avai la ble on how nuise levels va ry with the tiMe
of year. Most pre vious noise s urveys were conducted in the spring. su~r or
early fall . A seasonal prob l~ that ~curs i n many areas Is noise f rom insect s .
e.g .• c ric ke ts and peepers tha t rai se t he hi gher f requency band a~ient

levels. Wintert ime measuremen ts are dif f icu l t to obtai n from the poi nt of vi eN
of the observer's comfo rt , and equipme l1 t opprat ion in cold environments. Koi~e

surveys are genera ll y conducte d at ,) t ime of year when t he a ir temperature and
re lat ive humidity for t he area are near t heir med ian values.
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The results of one earl ier survey i ndica t e t hat ambi ent levels in residential
area s drop 6 t o 8 dB in mos t octave band s under win ter condi tions. Howe ve r.
t his drop is undoubtedly due to t he presence of snow on the road surface and t he
resultant change in t ra ffic flow conditi ons. Because of the di f fe re nt character
and densi ty of t he t raf f i c dur 'ng wint er , t raffic noise showed a drop in level s
on the order of 5. 10. and 15 dB i n the 400 to 800 Hz octave band for l i ght .
average . and heavy traffi c flow condit io ns respect ive ly . In many i ndustrial
areas , t he mai n reason for reduced amb ie nt l evel s i n wi nte r is due to t he closing
of factory windows .

Whi le these factors were not st udied speci f i cally , I t was hoped t hat the

survey re sul t s could be applied to many of t hem i n order t o bui l d up a wide data

ba se for fut ure studies .
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SECT ION 4. DATA GATHER I NG PROCEDURE

Once t he methodology had been est ablis hed, t he followi ng procedures were

used to gather dat a. Fi r st , zoning maps were prepared for the enti re county ,
which was then di vided i nt o BSSlJ 's. Each B$SU was i n turn divi ded i nto 16 t o
25 samp ling elements with d correspondi ng number of measurement l ocati ons . The
measurement site wa s pl aced i n t he geometr ic cent er of each sampli ng element
or as close as possib le t o the int ers ect i on of two s t reets. Ten~minute, A
weigh ted measurements were taken at each si te; the si tes were not sampled in
nume rica l order but rat her i n a random pat tern . The data for each site wer e
t hen analyzed using 6000 one- t ent h second subsamples , and t hen conver t ed into
t he LgO' LSO' L10' and Leq statistical parameters discussed earli er. Sc hemat ic s
of the equipment used to obt ai n and analyze the data ar e shown i n Figure 4· 1.

Equ ipment Used To Obtain Data

Po lyurelhane
h,Windsern n

BaK Type 411 7 B80 K Type 2205 - Klld,ls ki NOII ro 4.2
I" Pina,l, e' rle - Sound L, vel L.J. MOQnel le-Mieraphon. M. '.r Tope Reeard. r

880 K Typ, 4230~
P'$lanphon.

Equipment Used To Analyze Data

l( ud, lski Nogro ' .2 B6 I( Typ, 2"305 B80 1( TYPI 4420
L.J. MOQn, l ie - Grophle Llyel - Sloll .l leol Oi••, lbulion
Tep, Recerd.. R,ecrd.f Anolyllr

Figure 4- 1. Sc hematic of Data-Measur ing and Analyzing Equipme nt

To cat alogue t his i nformation, specia l dat a sheets were compi led for each
BSSU . BSSU 0628 and its corres pondi ng dat a sheet are detail ed In Figures 4· 2
and 4-3 respect ively. An expla nation of Figure 4-3 foll ows : NO stands for t he
measurement locat ion. For example , 062801 means the measurement was t aken at the
fi rst site i n 8SSU ' 0628. LOCATION is self-explana tory . BORO represent s one
of the 128 munic ipalities comprising Al legheny County in which the site wa s
located . Their spect rtc codes are l is ted in Table 4- 1. All t he measurements i n
t hi s parti cular BSSU were withi n the Ci ty of Pittsburgh .
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Tab l e 4 - 1

Mun i cipal tceoute r Codes

Coo, Muni c i pa l ity Coo, Mu ni c i pa l ity Code Mun i ci pa l i t y--
101 Aleppo 14' Pox Cha pel 167 Pitca irn
102 As p inwa ll 1" Frank1i n Pa r k 168 Pittsbu'1lh
103 Ava l on 14' Fraze r 189 Pleasa nt Hi ll s
10< 5<t1d.. ln Boro 147 Ghssport 190 P1~

105 Il<t l dwln f. p . ,,, Glenfi e l d '" Por t YU l'

10' seu Acr e s 149 areeet eee 102 Rankin
107 aen evue 150 IWllJton 193 Re serve
,oa Ben Avon '" "'-, ". Ri c hland
109 sen Avon Ilt s . " 2 Har rison "5 Robins on

"' 6eth@l Pa rt ua Kaysvl1 h' 196 Ross
11 1 Bla. nox ' 50 He ide lt>e'1l 191 Ross Iyn Farms
11 2 8r ac kl' nr i dge ", Home s t e ad 198 Sco tt
m Br addock 156 Indiana 199 Sewi dley
11 . Braddock Hills " 7 I ~ra.. 200 Sewickley x ts .
Il5 Brad fo rd Wood s 158 Je ffl' r son 201 Stowidley Hills

'" Bren t wood '" Kennedy 202 Sha If"r
117 Bri dgevil le '''' Kllbuck 203 Sharpsoorg
116 Car nl'gi f" 181 teet 204 S . Faye tte

'" C"s tl f" Shannon "2 Lee t sde Ie 20' Sout h Par k

12' Ctlalfan t 163 li be r ty 20' S. Versa ill es
121 Cheswic k ". li nco l n 207 Spri ngdale Bora
122 Churcht 11 165 Harsha11 20a Spri ngdal e Twp.
123 Clai r ton '" Mc Ca ndleSs 209 St owe
124 Coll t e r '" Mc OO nal d 210 Swissval e
125 Cor ao polis '" McKl't's por t 211 t erent .....

'" Cr afton 189 Mc Kl'f"S Rocks 212 Thor nburg
127 Cr esce nt " 0 Mi ll va l e 213 Trafford
128 00_, 171 HonrOf"v il le 21 ' Tur tl e Cr l't' k

'" Dr a vos bu '1l 112 ",,00 215 Uppf" r St. Cl ai r
130 Duquesne 173 Mt. l eba non 216 Verona
III Eas t Dee r 174 I'll. Ol ive r 217 Ve rsai ll es
132 Eas t "'c.Keespor t 175 Muntla11 218 ~a 11
133 Eas t Pittsburgh '" Nl'vil te '" West Deer
13' Edgl'WOod 177 N. BraddoCk 220 west Eli za be th
135 Edgewor t h 178 Ii . Fayettf" 221 West Komestead
us El iza be t h "'" 179 N. Vl'rsal1 lH m West " H f ll n
137 Elizabet h Twp. ,,, Oakda le 213 West Yiew
138 Ems wo r t h 181 Oakmon t 224 Whitaker
139 Et l'l a 162 O'Ha ra 225 Whi tehall
140 Fawn 783 Oh io ees White Oak
141 Fi nd lay ,.. Osbo rne 227 Wilki ns
142 Fores t Hil ls 16' Penn Hill s 228 IIllkl nsbur<j
143 f orwa r d ,.. Pi ne 229 Ili l llll'rdi ng

.-.



The symbols i n the l ONE col umn are taken f rom Table 3·2. The first sym bol
represent s t he l one in wh i c~ t~e measurement was ta ken . t~e res t are ot her lo nes
located wi thi n the sampl ing element . MISC, whose symbols are def ined In Table
4-2. l is ts the noise- sensiti ve areas In the vi cin ity of the ~asu remen t site .
The SOURCE column conta ins ~Jor cont r ibutors to the noise level s for that measure
..nt s ite. Thi s was a subject ive analys is . si nce t he sources were determi ne;:! by
the staff taking t he Jeasure-ent s. As -any as four di fferent sources cou ld be

placed in this column wi t h the -est important cont r ibuto r l is ted fi rs t . These
codes ere defined i n Table 4-3.

The DATE and TI ME colu~ s are sel f-expl anat ory, ~il e the RE SULTS in clude the
LIO. l ~O ' and L90 A-weighte;:! sound le vel s obtained f ra. the 10-.ln~te noise sa~le.

In F ig~re 4-3, whi ch contains data f rom BSSU a062B. the meas~rement si te 01
was located in lowenh ll l Avenue in the Cit y of Pi t tsburgh (BORO 188) . The si te
was locate;:! in a low-densi ty area bordered by ~ndeve l oped land (lOME RI SP) in the
vicinity of a school (MIst 01). The major source of noise was t ra ff ic . a1tho~9h

constnsctlon and ai rcra f t cont ri buted to the l evels (SOUIlCE 010204). The eeesareeent
wa s taken November 15, 1973 (DATE 11 1573 ), at 2:47 p.lII. (T IME 1447) . The 10-min ~ te

samp le had 66 . ~8 . and 55 dB as i ts re spect ive L10 . LSD' and L90 A-weighted sound
levels .

After si mi lar data sheets were complet ed for each of the 659 BSSU ' s i n Al legheny
Co ~ n ty. a compute r wa s programed t o s tore thi s in format ion . A sample of the noise
file is cont ai ned in Append i~ B. Then. usi ng a second program t o sort th i s info r
Ma t ion, t he data could be analyzed accordi ng t o a n~mber of diffe rent parameters.
Thi s analysis is detailed In the fol lowi ng sections.

'-5



S)'!tlo 1

.,

. 2

'3..

Table 4- 2

Hofse-Stnsltl we Area Compute r Code

Area

Schools

110spHa Is

Churches

lrIurs I ng I10Ines

Table 4- 3

Noise Source COIIIpllte r Code

., Tr dffi c 13 Indus t rial es ShoveH nll Snow
02 Cons t r ucti on 14 Trees " Trans fonne,.
OJ 00,_ 15 Ga rbage Col. 27 Boat Wh is tle.. Plant'S 16 Ital n 28 Idling Truck
05 T,.a l ns 17 Chun t! Bells " ...,
06 l awn Equi pment 18 Indus t ,.f al Si rens lO Idling Tra i ns
01 Lea f eo.p. " Radfos .. T'I 31 Af rpo rt Ope"atl ons
08 Emer. Sf r ens 20 St ree t Can J2 f a... Equl p-.ent
09 8f rds 21 Rakfng reeves JJ Gunshots
10 Cdc ke t s " Ru nni ng ve te r " Thunder
11 Peopl e 2J Po",er Saws 35 Mini bikes
12 Air Cond o " PllIIIPS (011 . gas , e t c . )

..,



objKthn whi ch
ThE' fi rst .... s the

the develOpPl!nt of

SECTION 5. RESULTS

TM AlIeg"elly Coullty connullHy 1I0is l" survey lI"d two .ai "

s~""t es t<Jbl lshed guidel i nes for t M 'lI" lysi s procl"dure .

evalu"t ion of t he e. ls t i r!9 "cous t lc eFtv lrOrlml!nt ; the Sl!Cond
t he technlc" l foulld"t ion for cGmmUlli ty noi se legis l" t10n. ·

As a res ul t of the spl!C iflc methodol ogy used. , m" ss ive amoun t of data wa ~

obtal ned--over 700 s i t es were surveyed wi t h such i nforma ti on as A-we ighted sound level ,

llli!jor scerces , tccat toe, ti me . and date recorded for each. In nrdpr tn I'" t t ills
InfOnn<J tl on into " work"ble for ma t. the noi se survey data were sorted "nd an" lyzed

. ccordlng to t he spPCl f i c p. r"~ter s l ls tl!d below :

BSSlJ
800 '
Source
10lling/ l and Use
Noi se Sens iti ve Area
Munici pal i ty

Since proto types of t hi s Spl!C l f ic program and obj ec t i ves were not ava i lable.
the outcome could not be ant lc lp"t l"d . Consequent ly. not al l tM ~sul t s could be

used for this p. rtlcul. r piece of l l!<} h la t ion. SQInl! pn a..et ers producl!d info...., _
ti on l.1l.c coul d. be d. l rect ly Incorporat ed in to thl' proposed ~ulatl on. wh i le others
produced only Inte res t i ng numbers . Hone theless. the resul ts of e. ch "n" lys ls "re
discussed i n t he foll owing secti on .1 0119 .tth the ir imp", t on the proposed regulu ions .

5.1 Resul ts of BSSU Anal ysis

f igure 5- 1 shows th e comput er analysis for B5SU f062B whose datI ~ h eet w~ s

discussed in t he pre vious secti on. Measuretnents w re U k@n at 24 st tes wUh in
t h@BSSU. arid for @",h s f te , llO' 4>0 ' .nd l~ A-Wfl llhtl!d sou'ld levels were obul 'led.
tu-u l"tl ve di str i buti ons were the n fo~ for the 24 19o v. l ues and t he fol l owl 'lll
stath t ica l celcula r tcns were eeee:

NUMBU . The 'l"",ber of records crocevseo ,

n • 24 (S)

• Select ed sec t ions of the pnoposl'd Al legheny Count y communi ty noise l l'gi s l . t ion
"re presl'ntl'd in Appendi . A.
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SUM The t ot a1 value of all recoros

SUMs r Xi s xl + x2 + x3 ... + xn
MEAN The val ue of SUMdi vided by the number of records

19)

SUM2

MEAN s SUM/ NUMBER s EXi / n S u

The t ota l val ue of each level result squared

(10)

SUM2 S r xj2

52

Sl The value of SUM2 minus the MEAN squar ed t imes t he
number of records .

51 S SUM2 • ~ 2 n S r x.2 _ (rXi )2
, 0

The val ue of Sl div i ded by t he number of records
l ess one.

(12)

5

S2 S Sl/ (n- l ) S [Exi 2 - ¥ J/ n-l

The square root of t he va lue of S2

(1 3 )

(14 )

(15)

S ~;sz-. IS1/( n-1 )

ERR. 99* ~ (S x t 99) / .n:T

t 99 = va lue exceeded in bot h di re ct ions wi th a
probabl1lty of . 01 in a st udent t di st ri buti on
wi th n degrees of frE'edom

ERR - 95* s (S x t qs)/ iri=T (16)

t qS s val ue exceeded in both di rections with a
probeb tlfty of .05 in a st udent t di st ribution
wi th n deg rees of freedom

ERR - 90* s (5 x t qo)/ rn:T (17)

val ue exceeded in both directi ons with a probabi lity of
.10 in a s t udent t di stribution with n degrees of freedom

After t hese cal cula t ions were repeated for t he LSO and L90 pa ramet ers . t he

l eq level was obta i ned us ing equations 18 and 19 which were developed from

equat i ons 3 t hrough 6.

s s ([ 10 - (50) /1 .28

Leq= [50 -+ . 115 s

(18)

(19 )

* From the se error values , conf idence i nt erval s coul d be es t abl i shed. In t his
particular BSSU, the mean 190 A-weighted sound level with a 90 percent confi 
dence int er val was 54.9 -+ 2. 2 dB. Thus, if th e measurement were repeated
100 t i mes. the mean 190- A-weighted sound level would fa l l bet ween 57.1 and
52. 7 dB 90 times .

5-3



~ere : ILIO * Nean or a¥erage l lO A-wei 9~ted soynd le¥el In BBSU

l l O : Mean or averdge l lO A-weig hted sound level in BBSU

The ent i re procedure was repeated for each of t he 6~9 B~~U's in Al legheny
County. The resul ts of the compu tation are shown in Figure ~ -2. As t~i s figu re
presented a current evaluat ion of t he noise environment . i t was used to fonnu la te
the ant i-degradati on sec tion of the proposed legi sl dti on.* This section es tabl ishes

"eno f ent " noi se st andards usIng the Sdme rea soning behind the developnent of t he
a~ient air standards.

~hil e the range of A-weighted soynd levels for -easur~nt loca tions within each

individud l 8SSU was sma l l , the range of dverage levels from one 8SSU to another was

large, as Indicated by tile number s in both Figure 5-2 and Table 5- 1.

Table 5-1
Range of A- we ighted Sound Leve ls of 8SSU' s

-(~O • LSO • L" •
Location ~'Ax MIN "!Ax HUi MAX HIN

Al legheny County 61. 3 31.3 73.~ 34.3 81.3 40. 6
Ci ty of P i t t~ bu rgh 61.5 41.0 61.0 47.8 75.0 ~5 . 1

• L represents average A-weighted SOUM level In tile BSSL

5.2 Hour-by -Hou r Analysis

l isted In Tab le ~-2 and plot ted
0900 and 1701) hours. the hourl ,Y

resu lts for Al leghl'ny Coun ty are
The analvs i s shows that hetw!'en

To obta in a temporal analysi s . t he survey data were a ~alYled accordi ng to the
hour In whi ch tile measurement ~s ~de . FIr\ t . all ~sur~ts taken between t he
hou r s of 0800 and 0900 were sorted . Then. the individu al LI D' L50, and L90
parameters were put into histograms f rom which sta t istica l averages were obtai ned

using equations 8 thnough 19. Finally . the procedure was r~eated f or measu~nts

t aken f rom 0900 to 1000, 1000 to 1100 . 11 00 t o 1200 hours , e tc . The result ing
co-puter pr intout for a typical hourl y grouping (0900 t o 1000 hours ) is shown in

Fl<JJre ~·3.

The hourly
i n Fi gurl' 5-4.

• See Appendix A for exact wording of t hi s legis la ti on.
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A, lIt \lt"eny County , Pel'lll5ylvonio

6. .' O~

.. Number "........... _ ~ ...

~
- - - - ..

2 -- - -~o

- ---~~

4 - - - - 60 or>cl
Ova.

Figure 5·2. Ant l -Oegradation Map of Al legheny County
' Al l BSSU's wi th _1 had c~uted L.q A-Wei ghted Sound Level s between a and 45 dB. Those
wi t h . 2 had l eq A-Wei ghted Sound [evel s between 45 dB and 50 dB . '3 between 50 dB and
55 dB and ' 4, over 55 dB. The numbers we re ra iSed t o the IlPper levels for legiSlati ve
purposes.
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yaria t io~ was s.. 11 e~o~gh to validate the earl ier . ssu.pt1on th. t only. s l ng le

~su~~ t duri~g thi s tiDe period would be nPeded to detennine the dayt ime noi se
cl i ma te .

h ble S-2.
Hour ly Mea s ~re-e"t Res ul ts

T1~ No. of Measurements llO· LSD· 19O· l •

"0800 - 0900 190 62.7 55.4 50.' 59.l
0901 1000 .., 59.2 50.' 46. 5 55.7
1001 1100 1504 58.1 49. 3 44 . 6 54.8
11 01 Il OO 1288 57. 4 48.6 43. 9 94.0, 201 1300 100' 57.8 49.2 44 . 3 54.41301 1400 1093 58.6 49.9 45. 2 55.2
1401 1500 1076 sa .• 49. 5 44.8 5S.1
1501 1600 S76 60 .3 51.7 46.7 56.9
1601 1700 59 62.0 52.5 47.0 58.8

-t represents aver age A-weight ed sound level in specf t !c t i"" per iod.

It is conceded that ~ightt i me a~d rush-hour .easurements Should have been t aken
to obtai n ~re deta iled resul t s . Howeve r . slnce t~ purpose of this survey was t o
Obtain a basel ine for c~~i ty ~o l S e l e9i s lati o~. these 0900 to 1700 hours read i~gs

"ou ld be suff ici ent. Sta ndards based on the extrenely hl9h levels gene ra ted
duri~g t he rush hours wou ld te~d to be too high. wh ile the la-deci bel ~i ght time

reducti on specif ied i n rdere~ce 9 elill1inated t lMo need for nightt ime data .·
Wh i le the hourly para-eter analysi s es tabl is hed cer ta in yalidi ty to the survey

methodology. it produced no i nformati on that could be Inco rporat ed i nto t he proposed
legis la t ion.

5.3 Source-by-SQurce Analys is
To eneljze t he ma j or sources of noise , the follo" ing procedure "as used. Fi rst .

all lIll'asurelllents with t ra ffic as t hei r pri mary nols e source wa s sor ted. "ext . hts tc
gra.s were ~de of the l- levels for the se 5166 data poi nts and the average ll O' lSO '
and 19O A-wpighted sound levels were obtai ned along with an leq ' The comput er analysi s
for t his t ra ffi c source is s ho...n in Figure 5-5 . Final ly , the procedure "a s repeat ed
for the oth@r s ignificant sources. The results are SUllJll<l. rh ed i n Table 5-3.

• I t should be not ed that the 190 ""a surtment s taken during the 0600 to 0900
morni ng rus h hour were used t o establ i sh t he noi se basel ine for All egheny
County. However. s i nce th i s number Is a smal l percent age of the mo re than
7700 mea surements taken . the distorti on will be mini mal .

S- .
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01
02
03
04
05
06 , 07
ce
09
10
11. I 'll
12
13. 18. 24, 26

"ts
22
23
3J
32

Tab le 5-3
Noise Source Ana lys is ·

Loudness Ilurnerlca 1
Source ilo• of SHes leq !l.a n~ Ran~

Tr aff ic 5166 57.3 s 1
Const rvct fon " 4 54. 3 7 •
"" 19Q 48.3 13 s
Ail"Craft '" 51.6 10 2
~ilroad O~rat ions " 59.9 2 11
La..n Eq..,f pr>ent '" SO ., 12 7
E.ergency Sfrens • 52.( • 17
Si n h 262 42 . 7 17 3
Cricket s 42 42.2 18 13
Peopte 123 51. I 11 •fans . Ai r Condi t ioners 29 54 .6 e ..
rndus tr lal Opera ti ons 2" 58. 7 • s
Rustl ing of leaves 93 47 .2 16 ,
Ga rbage ccuec etce • 59.2 3 17
Runnl"9 Water. Ri vers es 48.2 .. 10
Power Sa..s 21 52. 3 9 16
Ai rpor t Operat ions 61 62. 8 , 12
farm Equ ipment 27 47. 5 is rs

• In a separat e analysi s. t he noi se sources at s i tes wi t hin the Ci ty of Pi t tsb .., rgh
were ranked numeri cal ly. Traff ic ..as the maj or source at 74.3 pe rcent of the
snes and t he secondary source at an additional 15.6 percent. Dt her sig nific ant
sources we re people (major source at 10.4 perc ent and s t'condary source at 12 .0
percent), aircra f t (0. 4 Pl' rCl'nt and 21.5 percent ) . dD9 s (03.0 percent and 14.3
P!' rcent). tra ins (~ 1. 2 percent and 14.6 percent ), const ruction (~ 1 . 9 pel"Cent and
04. 1 perce nt), and industr ial opera ti ons (~2.8 percent and 14.1 pprcent ) .
Pri mary sources ..ere l is ted f i rst in the source sK t lon of eacll data sheet
(f igure 4-3). Secondary SOUI"C E'S weee l is ted sl'<:ond . Additi ona l sources _re
not i ncluded In t his analysis .

Wl'li l e th i s procedure ~y appear to be a rather s imple ~thOd t o ana l y l e

t he dat. , Tabl e 5- 3 does reve.1 those soul"Ces which both need t o be reduced
and can be cont roll e-d by loc. l rf'9ulatlOf1S . Tr aff ic was th e ...j or scarce in
the gMf. t est number of s i t es , whi le .irport o~ratlons producPd the highest

Leq value . 80t h of these ..ouret's can be rt'<Julated as well as -ost of the ot ller
... j or sources l i st ed. However, this table could . lso be Sa.e..h. t .isle.di"9 •

• 5 ShoWn by the low leq values of dogs . Their hi9h-pi t ched bark ing was a
common nuls. nce in Al legheny County .
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Although the source evalua ti ons produced no di rect cont r i buti on t o the

regul ations, it did priori ti ze probl em areas as well as ju st i fi y cont rols for
such sources as t r af f i c , const ruc tion. i ndust r ia l operations . etc.

5.4 Zoni ng/land Use Anal ysis

To define t he exf st tnq A-wei ghted sound level s for t he various la nd uses . the survey
data were analyzed accorct no t o t he zontnq criteria i n Table 3-1. To neqtn, a ll

data obtained ta ken in an R1 (l ow-density residenti a l) l and use were sor ted.

Then the differe nt st atis t ic al parameters were obtai ned using equat ions 8 throug h
19. Fina lly , t he procedure was repeated for t he ot her zo ni ng categori es with t he

resul ts summa rized in Table 5-4 .
The table als o class i fies these results according t o adj acent land uses .

For exeecte , t he measurements made in low-density residen t ia l (Rl) areas can be

subdivided into s uch categ ories as RIC3, RIM4 , RISP , etc . The R1C3 cl ass i fic at ion
represents n~a surements in a low-density residenti al a rea wi th an adj acent
commercia l la nd use in the same sampling ele ment. Simila rly, an R1M4 classi fic ati on

represents a measurement taken in low-dens i ty re sidentia l ar eas wi th an adj acent
indus trial land use in t he same sampl i ng element . Thus, t he 4883 measurements
Obtai ned in Rl land use can be divi ded as follows : 2149 R1 Rl . 277 R1R3. 211 R1R5 .
etc. Similar analyses were made for t he other zoni ng categories.

As indicated in Table 5~4, the adj acent land use did have a si gni f ica nt infl uence

on t he A-weig hted sound level s. As an example , t he l eq for th e R1 Rl sites averaged

52.0 dB compared to 57.3 dB for t he R1R3 sites. Similarly. the Leq for the M1M4 si t es
averaged 65.B dB compared to 59.7 dB for t he M1Rl. However . si nce regulat ions based on
the categories lis ted woul d be far too comp le~ to unders ta nd and enforce. Table 5-4
was consolidated i nto t he combinations bel ow wi th the res ul ts summari zed in Table 5~ 5.

Residentia l bordered by Res identi al RR
Residentia l bordered by Commerica l RC
Resi denti al bordered by Indust rial RM

Commer ic al border ed by Resi denti al CR
Commerica l bo rdered by rcreerct et CC
Commer ica1 bordered by Indu stri al CM

Industr ial bordered by Res idl'nt ial MR
Industr i al bordered by Corrmerc ia1 MC
Industrial bordered by Industri al MM

5-11
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Wh i l e a si zeable spread sti ll exist ed with in the indiv idual combi nat ions. t he
number of entri es wa s reduced t o a workable amount . Table 5-5 Is refined i n
Table 5-6 , wh ich was used in drawi ng up the proposed noi se l egi s l ati on in Appendi x A. *

Table 5-6

Exis ti ng A-weighted Sound Levels Across Zone Property Li nes

Emitting
La nd Use Receiv ing Land Use

es ent a
cenerct a

Indust ri al

Res ident ial

5
64

COJlllll! rc1a1
8
3

Industrial

As a point of interes t, Figure 5-6 compares the cumulati ve dis t ri bution of
A-weighted sound level s ta ken at si tes l ocate d in re sident ial areas (only Rl or RJ
land uses were in t he sampli ng ele mentl to those sites l ocated in resi dential areas
bordered by cOITll1erci al or i ndust ri al acti vities. Wlh i le there is a sig nificant
inc rease in the levels. the Increase is not as great as was anticipated.

There are a numbe r of ot her paramete rs that could be used in combination with
t he zoning to obtai n more infonnation. Figure 5-7 results f rom an hourly ana lysis
of t he LgO A-wei ghted sound levels of si tes ta ken in separate M4 . Ml, R5. RJ , and
Rl la nd uses . The ta bular infonnati on in thi s f igure indi cates t he number of
measurements t aken in each zone for each hour. Wl hil e these data ma ke no direct
cont ri bution t o t he proposed re gulations . they do, for the most par t , verify the
eari 1ier assumption s of a const ant noi se l evel from 0800 to 1600 hours .

As an addi t io nal test t o detennin e t he direct effects of indust ri al ope rations
on resi dent ial areas , the foll owing cri t eri a were used t o sort and analyze t he dat a.

Sites located i n low-density resi dent ia l areas (Rl) bordered by heavy
i ndustrial areas (M4)
Industr i al operations as t he maj or noi se source

The resul t ing computer pri nto ut is shown in Figure 5-8. Alt hough i t was
anticipa ted that such infonnati on woul d be used i n defining problem areas and
setting more exact ing standards. only a l imited number of si t es met t he specific

cr iteria.

• See Appendix A for exact working of proposed county l egislati on .
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lEVEt _ 1 lEV{t • 10 L(VEL '" UV£t-~

11 11)1"01111 "'. I)IS1 "'. I)IS1 "'. I) IS1 "'. 0lS1

" 0 0 0 0 0 0 0 ces , 0 0 0 0 0 0 0

" 0 0 0 , 0 0 c c

" 0 0 0 ., 0 .0 , .,
~ 0 0 0 .0 0 .0 0 .0., 0 0 0 ., 0 .0 0 .0.. 0 0 0 ., 0 .0 2 1\. 8

" 0 0 0 ., 2 11 .8 2 11. B
so 0 . 0 2 11. B , 5 , 2 11.8

"
, 5.s c ., 5 19. 4 5 29. 4

" , 5.s , ,.. • 23.5 , zr.s
"

, 5. 2 41.l , 17.6 , ,..
" 2 11. B • 23. 5 , s. , , ,..
" • 2].5 , ,.. , ,.. , .,,.. , ,.. 0 ., 0 ., , .,
" , 29_ 4 2 11.8 0 ., o .,
" 0 . 0 0 ., 0 ., C .,
" 0 .0 0 ., 0 ., c .,
eo 2 11. 8 0 ., 0 ., 0 .,
" c .0 0 ., 0 ., 0 .0• c 0 0 ., 0 ., o .,• ..- .. c 0 0 ., 0 ., c .0- sa 0 .0 0 ., 0 ., , .0
ss o .0 0 ., 0 ., o .,
;S c ., 0 ., 0 .0 0 .0

'fJMBER 11. 0 11.0 17.0 17.0
~, \, 140. 0 \ .022.0 940 .0 889.0

" CAli 61. 1 so ., 55. 3 52.]

"'" 11,244.0 61.994. 0 52 .348. 0 46 .875.0

" 797.0 553.8 311.5 385.5

" 49 .8 ~, 23.2 24.1
5 '-' 5.' ••• •••

ERR - 99 s. , .., ,., r.s
ER~·95 s.r ,., 2. , 2.5
ERR-'IO '. 0 2.' 2 .0 2 . ,

C()IlPU1(0 L [~ I VA L[1I1 ••• 56.~11

Figure 5-8. Computer Analys i s by Source and lone Sor t i ng



5.5 No ise-Sensi tive Area Ana lys i s

In o~er to est ab l i sh appropr iate s tandardS fo r various no l s~ - sensi t ive areas

s uch as school s and hospi tals , par t of the survey wa s se t as ide to determine th eir

acousti c envi ronme" U . To obta in these results . the dat a were sor ted and a"a l)'leo

accord i ng to the specif ic type (I f any) of noise-sens i ti ve area in the vicin ity of

the eeesureeeet si t e. The re sul ts . sunnari 1ed in Table 5·7. indicat e tha t t. he fnur

areas had approxi mate ly t he same A-weight ed sound level s.

Tab le 5-7

lioi se-Sensiti ve Area Ana ly sis

Coo, Noi se-Sen sitive rio . of Sit es •
(50 1'90' 10 C·

Area "
01 • lC SChools 566 60.7 52.7 ".0 57. 2

01. 1M Hospitals !>II 62.3 56. ] 52.6 58. 8

OJ Ch un:h~s 397 Ii 1. 6 53. 4 48 .6 58. 1
04 Nurs ing Kames 10 60.9 51. 6 56. I 57.9

• [ rep re sents av~rage A·.e19hted sound le ve ls i n vici nity of pari cul.r noi se ·
sensitive areas .

A cumul at i ve dist ribution wa s made for t he 566 LIO values ta Ken at s i tes loc ated

near schools. Simi la r di str i but i on s we re IfIiIde for the l lO values of t he nt ber four

ceteeor- tes and the compos ite resul t s plot!.ed i" Fi91lN' 5.9 . This procedure was t h('n

repedt~d for t he L
50

and L
90

l eve ls . Ibe fi gure SQllll"olhat contradic ts Table 5·7 .

since the compos i t i on dis t ri buti ons have a sign ifi cant range. Al so shown in th is

fi gure is the dis tribut ion of L parame ters for measurements ta ken i n res ide nti al

areas. Note that the r~s l denti.l dist ribllt ion i s s lightly l ower or quie ter t h. n

that of the notse-s~nsit ive are.s . This result i"dic .tes that any cri t er ia

establi shed for res identi al ar eas ",ould be mo re than aeequet.e for t hose noise 

sens itive area s . To set spec ial l ow cr i te r i a for t he sc hools and hospi ta l s wou ld

be inconsi stent .ith t he ex is t in9 acollstlc environment .

5.6 Muni c ipa l ity·by.Muni c ipa l i ty Ana lys i s
To obtai n a municipal noise analysi s, t he survey ddta were analyzed accordi n~

to the towns hip or borough .tlere the individual mea!>llr ement ..as take" . For eaamplt' .

all sHes lou tiP'd in Aleppo (Code 10l) were l is ted ...d the s ta tls Uc al par_ te rs

were Obtai ned uslfI'J eccattoos 8 thrOllgh 19. The procedure .as then r~peated for the
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other 128 mun icipa l it ies wi th the l eq re sults s~rized in Figure 5· 10.

Add itionally . the survey data in each township or borough were subdi vided into
t he di fferent zoning cl assi fic at ions and analyzed. These results are

s~rized in Ta ~le 5-8. Ori gi nal ly , th is tn fo~ti on was s t udi ed to dete~ine

possible s tandards , but it eventually was used for publ icity for the program.

There was no just ificat ion for set ti ng one level ~ Townshi p A and a Separate
level i n Township B. since t he discre pancy of levels within a gi ven townshi p
was too grea t . Also. to set levels accordt ng to l one and t ownship would
have ~een far t oo c umbers~ne to enforce .

5.6 .1 Anal ysis for t he City of P i tts~urgh

Figure 5·1 1 conta ins the indi vidual BSSU ' s c~rl S l ng t he Ci ty of Pi t tsburgh. *

The L1Q' LSQ. and L90 A-we ight ed sound levels for each BSSU withi n t he ci ty are
s~ri led in Ta ble 5-9. As -ent ioned i n Secti on 5.1 . there was a la rge ra~ of
va lues for t he BSSU 's withtn t he ci ty l i. l t s. ~h i l e this par ticul ar lnfo~t ton

was not used in prepar i ng the noise ordinance . i t was used as a prel ude to the public

hea r ings and workshops.
As a fi nal po int of i nterest. t he compute r results for t he 979 s i t es compri s ing

the Ci ty of Pi t ts burgh are l is t ed i n Figure 5· 12. They are somewhat hi gher than
t he resul t s of the 7741 st t es comp r i s i ng Al legheny County whi ch are l is t ed in
Figure 5-13.

• This f i gure . prepared especi a l ly for publ icity purposes , uses a di f fe rent
n~ber ing sys te. tha n t he one i n fi gure 3-2. It wa s fe l t that the si~l e

sys te. used woul d be -ore easi ly unders tood by t he general publ ic .

5-20
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Table 5-9

Averaqe LlO' L
50

• ,nd L90 A-wei 9hted Sound levels (Pl t tsbur9h)

~su
- -l " 1"10 '50 r90 110 LSO : e90llO t ' 50 BSSU "'SU

1 56.~ I~.7 : 46.5 18 i 66 . 7 60 . 1 56. I 34 63.2 58. I 54. 3, 61.0 ,53.4 149 .7 19 69.2 63.2 60.' 35 69 . 3 57.2 49 .2
3 61. 0 \ 53.0 : SO.O 20 69.4 61. 6 58.2 , 36 61.5 53.7 49 .4

• 62 .6 151 .1 144. 3 21 63. 3 56.6 51.7 37 61.7 54.0 50.0
5 60. 0 i 51.1 47 .8 " 61. 6 53.9 49. 1 38 60. 5 54.3 49 .2, 67. 7 : 60.9 56.4 23 57.6 51. 7 46. I I J9 59.4 52.9 49. 3
7 65.0 : 59. 3 55.8 24 .... 57.2 51.8 40 62.0 54.9 50. 3
8 64 . 7 157. 7 52.9 es 61.8 62. I 58. ' 41 58. ' 51. 3 47. 3
s 55 .6 I 50 .0 48.' " 63 .5 56. ' 51. 4 " 50 .8 " .o 50 .1

10 52. 3 , 52.7 45 . 2 " 61. 4 52 . 5 58. 7 43 55 . 1 49 . 3 45.5
11 55.3 I 52.7 48. 2 " 59.1 52.0 41. 5 44 60 . ' 52.5 48 . 5
12 54 .4 ' ss .a 52. I " 71. 0 64 .5 51. 3 4S 60 . 5 52.0 48 . 2
13 75.0 57 . 1 62.0 30 71. 0 64 .5 61.3 46 62.9 56. I 51. 0
14 59.3 51. 4 41.6 31 61.0 55.0 51. I ., 59.4 52.9 49 ,3
15 66. 2 59. 2 54. 4 32 62 .4 56.1 51.2 48 62.0 50.8 44 .2
16 58.6 51.2 47 .2 J3 68 .7 61.8 58.3 .. 58.6 51. 4 47.3
17 55.1 41.8 41. 0,
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LlYEL - 1 Ll YEL - 10 LEVEL so LE YH so
" lD PO I~T 50. OIST 50. OIST 50. OIST 50. OIST

es c o o ., o ., o .,
es 0 . 0 0 ., c . 0 o .,
aa 0 .0 o ., 0 .0 0 .,
" o .0 0 ., 0 . 0 o ••aa c ., c ., 0 0 " U

" o ., , ·, " t .a " , .o.. c ., s ·, .. U '" U.6

" 0 .0 " U '" 14 .6 aeo 22.5
sn s ., en e., '" 16. 4 '" 14.5
sa " a. , ea ,., ". 14.9 '" 12.5.. " 0 ' m 12. 4 '" 12. 2 "' ,..
es es ••• '" 14.4 '" 10.9 " U

" ss 10.1 m 12 .4 " U " 0.'es ,.. 15. 7 '" 13. 4 " '. 0 as '.0sa '" 12. 3 ee " " U " z, a
" m 13. B " .., " U , .,
" .. , .e sa .., " U s .,
-n so ,., at a.z • •• , .,
eo 50 ,. s " ,., a ·, , .,
"' as 0.' u U , ·, 0 .,

~ es ee U a ., 0 ., 0 .0,
N es " ... , ·, 0 ., 0 .,
~

" e ., 0 ., 0 ., o oss , e 0 ., o ., o .,
50 c ., 0 ., c ., o .,

NUMBER 979.0 919.0 979 . 0 979.0

50' 61 .886.0 61.011.0 54.072. 0 49 , 957.0

".. 69. 3 62 .4 55.2 51.0.,,, 4,719 .25 2.0 3,879 ,953.0 3.048 ,464.0 2 .603,039.0

" 11 ,888. 4 70.282 .9 61,%6. 4 53,803.2
sa 13.5 71.9 63. 4 55.0
s ,.. U ,.,

'"ER R-99 '" c.r ,.. ,..
ER R-95 0.' c.s c.s ,..
ERR-90 0 . ' ' . 0 c.• c.a

COi'lP\.lTEO L EOOIYALElfi -- · 58. 8.18

Figu r e 5-12. Computer Analysis f or Meas urements
Ta ken in the Ci ty o f Pittsburgh
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SECTION 6. CONCL US IONS

Community noi se legisl ation mus t have a fi rm techni cal foundat ion i f it i s

t o be effecti ve i n cont roll i ng noi se and in withstandinq the anticipated legal and

technical cross exami nati on when it i s enacted . Dur i ng t he initial stages of

t he Al leg heny County noi se program , i t wa s thought t hat an ext ens i ve survey

was necessary to formula te such legi sl at ion. Si nce t he resul t ing ordi nance was

never enetced , however , t hi s hypothesi s wa s never pu t t o a practica l test . Never

thel ess , thi s deyelo pment should not af fect t he me r its of t he survey itse l f .

The sur Yey had two ma i n objectives: (1) to develo p t he technical foundation

for t he pro posed c~p~n i ty noise ord i nance , and (2 ) to defi ne the exi st i ng acousti c

environment for t he entire county . To achieve these goal s, a me t hodology was

devel oped to gather t he da ta and te chniq ues defined t o eva l uate t he resul t s .

The extens ive informat i on t hat was obt ai ned see ms to impl y t hat the methodology

was adequa te to gat her sufficient noi se da ta . It should be s ta t ed t hat because

t he progra mwas des i gnat ed to encompass t he ent i re county , a t rade-of f had to be

made between the number of s i tes surveyed a nd t he te mpo ra l lengt h of noi se sampl e .
Ideal l y , each s ite s hou l d have been sampled for at l east 24 hours , but t hat woul d

have extended bot h the sur vey ti me ta ble a nd budget to un r- eelis tic leve l s. However ,

by meas ur ing during pea k ac t i vi ty hours of t he day (0900-1600 hou rs) , a detai led

evaluation of the spat ia l vari ation of l eve ls dur ing t hese high noi se peri ods

could be obta ined and used as a bas is for legi sl ati on. Thi s som ewhat j ust i f i ed

the lengt h of sample versus number of si te t rade-off ,

Regard i ng t he evalua t ion tec hniques developed t o process t he dat a and

incorporat e t he res ul ts i nto t he l egi s la ti on , it cannot be st at ed strongly enoug h

t hat this document only re ports t he res ults of a s ingl e survey . Wh i l e some techni ques

md y or may not work in Al legheny County, t he results could be ent i re ly different

for anot her geographi c a rea. Only after severa l surveys are comple ted can t he

analys is by t he diffe rent paramete r s ~ ·BS S U, source, land use , etc . - -be either

accepted or rejected for unive rsal usage .

The reas oning behind the eval uation by paranete rs was bas ic . Noi se data were

recorded i n mo re t han 7,0 00 si t es , with the l evel s varying as much as 50 dB between

di ffe rent s ites . By sor t i ng t he data accord i ng t o t he differe nt parameters . it
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was hoped that statisti cal distr i buti ons with min ima l standard deviations coul d

be creat ed around vari ous mea n val ues . For exa mp 'le, if the L50 A-wei ghted sound

level s I"I!corded in all t he sites in mun ici pality A formed a nonmal di stri buti on
around 60 dB wi t h a sta ndard deviat ion of 1 dB, then a LSO I"I!gu lat ion of 60 dB.
would be c~a t i bl e wi th the e~ i s t i ng environment . In the case of Al legheny

County, th is analysi s di d not provide usabl e data when ~ni ci pa l iti e s were the
parameter because t he spread of values was t oo great. However , when the data
were analyzed by zoning or land use, the resul t s could be ins er ted almos t di rect ly

into the legi s l at i on.
The hour-by-~ r analysis was used pri~ rily to ver ify the sur vey ~thodology .

It had not been e~pected to produce any unusual resu lts, and t his fact is now

documen ted.
The BSSU para-eter was the only technique avai lab le for developing a spatia l

pictu re of the acoust ic env ironnmt . It is conceded that by Shifti ng the BSSU
on the N PS , the results in Figure S.l could be ent irely di ffe rent. Thus, all e<}l!d
violat ors of the ant i -degradation secti on (based on Figure 5.1) could have conduct ed

a separa te survey wi t h an ent i rel y di ff er ent methodol ogy. come up wi t h a di f fe rent
n~ber , a nd have been perfect ly j usti fi ed in chal lengi ng the ci tat ion. As a pa rti al
solu tion to th i s probl em . measurement procedures for each sect ion of t he proposed
nois e code wer-e specific all y out l ined. (See Appendix A). Nonetheless , i t is

urged t ha t all communi ty noi se surveying methods be sta ndardized for future usage.
Both analysis of noise-sensi t i ve area s and of major sources produced resul ts

t hat could be used in t he leg islati on. In the former. t he techniques revealed tha t

s tandards for res ident ia l land use wou ld be compat ible for noi se -sens itive areas .
In the la t t er . j us t i fi cat ion was provided for sett i ng up rPgulat ions for such
sources as indus t ry, const ruct ion, ard t ra ffic.

It is conceded th at t he present analyt ic ~thods could have been ref ined . and
additional .et hods devel oped for Rere accuracy. However . si nce the illldjor t ask of
the noise progra . in AIl Pgheny Coonty was rPgula ti on and not research , neither t he
t lw nor thP funds were avail able to cont i nue the se s tudi es. ~evertheleH , if the
progra. w r@ to be repeated . the data-gatheri ng c-cceeeres would proba bly be ident i " l

and the tech nical analys i s procedures si.i la r.
One ma j or drawback was the time required to compl e tel y survey the entire

geographic area. However. thi s per iod al lowed for the tra ininq of personnel and

the enactment of a publ ic re lat ions p~ra~. Also, si nce the news med ia became
int eres ted In the proqram and period ica ll y repor ted o~ its proqress , bot h accurat e
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~nd w i d l.'sprl.'~ d peblt c t t y w~ s obLJi nl.'d . Thls resul f ed 1n eore t h~ n 1,000

indiv i dual s and organizations test ify ing a t the publ ic he~rlnqs on the pr oposed

l eg is la t i on.

It Is hoperj t hat the rjocumented re su lts present ed in th is repor-t 111 11

COl1t ributf' to fytu r{' attE!lllp ts to dec rease noise .
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APPENDIX A
PRDPOSl D ALLEGH ENY COUNTY NOI SE LEGISLAT ION

T ~l s ~ ppend i x co~ tal ns tne fo l lowi~ iso l ~ted sf<tions f~ t~e proposed
Al le9heny County Connul1 i ty Noi se Lt""J h l ~ t i on . *

1909 Maxi mum Permiss ib le Sound Levels Al ong
Lot Bounda ry Lines

191 0 Vibration Cr i te r ia
1912 reeere t Stand~rds

1913 Const ructi on Act ivit ies
1915 Ant i -Degradat ion
191 6 /lleasure.ent Procedur e

Sect tons 1909. 1913, 1915. and 1916 wert' developed either ent ire ly or par tially

f r~ t he methodology and resul t s descri bed in the text . Sect ton 1910 was developed
fol lowing an exten si ve measurement and ~na ly s i s p r 09r~m , wh i l e Sec ti on 1912 w~ s

based di rec tly on work performed by t he Envirorme nt a l Prot ect ion Agency pu rsuant

t o the Noi se Control Ac t of 1972.

1909--Maxi~ Permissi ble Sound Level s Along Lot Boundary Lines

No pe rson s ha ll cause or no person who has charqt', care . or cont rol of any lot
shall pe~i t sound to emanate f re- a lot wh t c ~ exceeds tne ~xj~ permiss ible
sound leve l est~b l i shed by tn is sec t ion.

. 1) Max i~m Permissible Sound Level s- -Tne fol l owing ~xlM~ pe~iss ib l e sound
leve ls ~ re hereby es tabl i shed:

a I If the sound emenet es from a lot clas s i fied as res ident ial , th e
llI/I ximln penntsst ble sool1d level ts :

I ) 55 dRA at any point on a boundary sepa ra ti ng tne res identia l
lot fron an adjacent rt'sident i . 1 l ot .

2) 60 d9A ~t any point on a bound~ry separat ing t he re si dent ia l
lot frOlll a coeeerc fa l lot.

J) 65 dBA at any point on a boundary sepa ra ti ng the res i den t l ~ 1

lo t f rom an indust rial lot .
b) If th e sound ema nat es f rom a lot cla ss ified as ccnme rctal, the

m~ x illlUm permiss ible sound level is :

* ~c tiO'ls 1911. 19 1 ~ , and 1917 have bei!n _ it tt d f r()lll th i s Appendix. Thus . all
re ferences t o t~ In the t ext and especi ~ lly in secti on 1916 h~ ve been dele ted.,.,



1) 58 dBA a t any point on a boundary sepa rati ng t he commerci a l

lot from a res idential lot.
2) 60 dBA at a ny poin t on a boundary separati ng t ile corn:nercia l

lot from an adjacent come rct ej lot.

3) 65 dBA at any point on a bounda ry separa ti ng the commercial
lot from an industr ial lot.

c) If the sound emanates f r om a lot classified as i ndust ria l . t he
maximum permissi bl e sound l eve l i s :

1) 60 dBA at any poin t on a boundary separa ti ng the indust ri a l
lot fro m a res ident ial lot .

2) 63 dBA at any poin t on a boundary separating t he industrial

lot f rom a comrer-ct a l lot .
3) 65 dBA at any point on a boundary separati ng t he indust ri al

lot from an adjacent indust r1a l lot .

d) In al l ins t ances in which t he lot f rom whi ch noise emanates does
not directl y adj oin a res identi al . conmercial. or industrial lot .
t he performa nce sta ndards governi ng noi se in t his section shal l
app ly H t he nearest resi dent ia l . comme rcial. or indu stri al lot

boundary.
e ) If a m i ~ e d lot e~ists . t he leas t rest r icti ve lot sta ndard shal l

be used when establis hi ng ma~imum permissibl e sound levels under

th is sec tion.
.2) Dev iati ons f rom M a ~i mum Pe rmi ssi bl e Sound Level s Es ta bliS hed in Section

19D9 . 1- - The fo l lowing devia t i on s f r om t he ma~imum permiss i ble sound levels are
permi tted for non- impul sive soundS:

a ) The maximum permissibl e l eve l s es t abHsfed in Section 1909.1 :

1) May be exc eeded by no more than:

DU RATION ALLOWANCE dBA

"P to 15 min /ha lf hour '3
up t o 7·1/2 min/half hour ' 6
"P to 5 min /h alf hou r ' 8

I ) She11 b. reduced by 5 dBA for sound wi th a pure tone component.

3) Sha11 b. reduced by 10 dBA for a l l measurements taken '"res idential lot s between the hours f rom 10: 00 p.m. t c 7:00 a. m. •

pr evai lin g t i me.
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4) The ~dju stmPn ts i n Subsect i on .2(~) of t hi s secti on sh ~ ll be
cumuh t ive .

. 3) Dev i ~tlons f romMaxi~ Permi ssib le Sound levels Es tablished in Sec t ion
1909. 1· · The following deyht ions fr om tile uxhnulll permiss ibl e levels are penlli t ted
for impulsi ve sounds :

~ ) The .axi~ permissi ble levels establislled in Section 1909.1:
1 ) ~y be exceeded by no -ore than ;

NlJ"'!lER Of PEA KS AllO\lAltCE
PER. AAlF ItOJR dEIA

1 +14
2 +18
4 +12
8 • ,

2) Sh~ l l he reduced by 10 dEIA for ~Il ~~ su rements t~ken in
resi denti al lots between t he hou rs f ro- 10:00 p.•. to 7:00 ~ .• . •
prev~ i ll ng time.

3) The adj ustments in subsect ion .3(a) of t hi s sec tion sh~l l be

cumuIa t tve .
. 4 ) The levels establi shed in th i s secti on sh~l l not ~ppl y to sound orig i n~ ti n9

from :
~ ) The hum~n l ~rnyx without ampl1 flc ~ tion.

b) Refu se vehicl es .
c) Ci rcul ation deylces located on resident ial lots and operat ing between

tile hours from l D:oo p.m. t o 7:00 a.•. • preyal l ing time.
d) In·fligllt operation of aircraft . inc luding pre - ta keoff run-up of

a i rcr~ ft eng ines .
e) Propul si on of ra i l road trains .
f ) Recreati onal faci li t ies .
g) Any O!H' rat ion required by tre Occupationa l Safety and "'a lth Al:t

passed ~ s Publ ic La. 91-596 on December 29, 1970.
h) !lirking dogs unless a peti t ion Is suo.itted . hlch con tains ~n

enforce~t reques t by t he occupants fra. two or ~re dwel l ing units .
I) Cam-erc i~ l fa~l ng activities .
j) Buildi ng rep<1 ir and 1<10«1 ..at neeeerce ~ctlvities between t ile hours

f ro- 1:00 a.~ . to 10:00 p.m. • prevai li ng tl-e un less a pet i t ion is
subnri t ted whi ch contains an enforce-ent request by the occupants
from t. o or more dwell ing units .
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k) Any un it of a multi ~un it dwel ling and tra veli ng t o any other

unit i n the same dwe ll ing .
1) Any s i t e whose reference noi se level as defi ned i n Figure

of Sect ion 1915 is lower t han t he crite ria establis hed in

subsecti on 1909.1.
m] Emergency work. operati ons , and warn ing devices.

1910· · Vi brati on Criteria
. 1) No person who has charge , care or control of any lot from which earthborne

vibrat ions emanate shal l produce or permit t he production of earthborne vibrations
wh i ch, when measured at any point on any st ructure located beyond his boundary line ,

exceed the cri ter ia in Table I.

TY PE or VI BRATION

Impu ls ive Shock
Intermittent

TABL E I

CENTER FREQU ENCY IN Hz
OF THIRD OC TAVE BAND

•
1. 0
1. 25
1.5
2.0
2. 5
3. 15
4.0
5. 0
5.3
8.0

10.0
12 .5
;S
ZO
Z5
31.5
40
50
63
80

ALLOWABL E
LEVEL

.0142 em/sec ( .0056 In/sec)

.61 cn/secv (.24 in/se(2 )

.61 cm/see2 ( .24 in/se(2 )

.61 em/see2 (.24 in / seclJ

.61 em/sec] (.24 in/se( 2 )

.61 em/seel (.24 in/se(2 )

.66 cm/sec l ( .26 in/se(2 )

.66 em/sec] ( .26 in/secl!

.66 em/sec2 (.26 in/seel

.66 em/sec] (.26 in/secl!

.66 cm/sec1 (.26 in/sec]

.90 cm/sec1 (.35 in/sec2)
1. 10 cm/see2 (. 43 in/ seel )
1. 38 em/sec- (.54 in/see2!
1.79 cm/secl ( .70 i n/sece
2 .17 cwsec e (.85 in/seel)
2.76 cm/seel (1.09 i n/ se(2)
3.48 cm/sec2 (1 .37 i n/s e( 2)
4 . 35 cm/sec2 (1.71 in/sec2)
5 .55 cm/see2 (2. 19 in/seel)
7.04 em/seel (2.77 in/ se(2)

.. Use overall le vel as defi ned i n subsection 191 6. 3)b) 3) .

.2) Deviations f rom Maximum Permi ssible Vibrati on Le vels:
a) I f a s t ructure has internal vibrat ions wh i ch exceed t he criteria

in Table I , t hen a vi ola t i on shall occur if the l evel of externa l
vibrations exceeds the leve l of internal vi brations in at least one

one· third oct ave band .
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1912--Feder.l St . ndards
.1) The fol lowing s ta ndards promu lgated by the ~t ni stra tor of the Untted

States Environment.1 Protection Agency pursu. nt to the provisions of t he Noise

Control Act of 1912 are hereby incorpora ted . by reference. as part of t he standards
end req~ir~ts of thi s ar tic le:

4) !'\oto r C.trr iers In Interstete C_rce. Part 202 of Tit le 40 of the

Code of Feder.tl Regul . ti ons .
b) COlIIIP liance wi th Inters t ate !'\otor Carr ier sct se Emission S~andards.

Part 325 of Ti t le 49 of t he COde of Federa l Regu l.t l ions.

c) Noi se Emissi on Sta ndards for C oo s l r~t io" Eq~ tpme" t. Pa rt 204 of
Tttl e 40 of the Code of Federa l ~e~ulations.

d) Retl road Noi se Emis sion St andards , Part 20 1 of Tit le 40 of t he
Code of Federal Regul at ions .

1913··Cons t l"1.l ct ioo Ac tt vi ti es
MIl person engaged in constructi on ecttvtttes or 110 Pf r5011 who has charge . care.

or contro l of any lot on whi ch const ruc t ion act iviti es occur shall pennit sound

t o em4nate fro. that lo t whi ch e~cPfd s the ~xi~m pennlss lble sound Ifve ls
establ ished by th is Sl'C t1o n.

. 1) Thf f oll~i ng ~ xi~ pe~i ss ibl e soynd levf ls are hertby f st abl i shed :

. } If the soynd ell\oJnat l!S f rCII a lot on wht ch const roct ion activttlfS
occur . the lIIilxi_ pennisslble sound level is :
1) 80 dBA at any point on a boundary separa t ing the lot 011 wh ich

cons truct ion activit ifS occur from a res tdfn t ial lot .
2) 83 dSA at any point on a boundary Sfparati ng the lot on wh ich

cons t -uctton ectrvt t f es occur f rom a ccrmercte l l ot.
3) 86 dBA at any point on a bounda ry separa ti ng t he lot on whi ch

cons t ruc t i on act i vi ties occur from an i n d~ str ' a l lo t .

. a) Haxi~ permiss ibl e levels shal l app ly at a di s tance no l l!sS
th.tn 50 feet fn:Jlll source.

b) In all Instances in ..hich t he lot f rCII ..ntcn re tse eeenetes does not
di rect ly adjo i n a resi oent ia l , c(ll!JTll!n;: ial . or imiustri . 1 lot . tno.,

perfo~nce standards governi ng no i se In t hi s Sl'Ction shal l apply

.t the nearest residential , COlll"erc i.tl. or h,dustrla l lot boundary .

c) If a ..hed lot exists. the lea s t re st.r tc t tve lot s tandard shall be

used .t en es tab l ishing ma~lmum pe~l ssible sound level s under th is

SK t t on.
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. 2) Devi a t ions from Maximum Permi ssible Sound Levels Establ ished in

Sect ion 191 3.
a) The same as permitt ed by Sect ions 1909.2 and 1909 . 3.

1) Any const ruct i on activi ty which i s required by state or loca l

re9ulati on to occur between the hours of 10:00 p.m. and 7:00 a .m .,
pre vai li n9 time , will be allowed t he deviati ons i n Sec tions 1909.2(a) 1.
1909 . 2(a) 2. 1909. 2(a )4. 1909 . 3(a)1, and 1909.3 (a)3 only .

. 3) The l evel s esta blished in this sect ion shall not apply to sounds
ori gi nat i ng from:

a) Lawn ma in ten ance and home repair .
b) Pi le drivers .

c ) Any opera ti on required by t he Occupational Safety and Hea lth Act,
pa ssed as Public law 91-596 . on December 29, 1970.

d) Emergency work, ope rati ons , and warning devices .

191 5--Ant i - Oegradati on

.1) If any residenti al lot i s located in an area whose reference noise level
as defined in Figure 1 i s bel ow those levels establi shed in Sect ion 1909.1. t he

refer ence noi se leve l shall represent the maximum permitted noi se li mitat io n t hat
may be received a t the boundary line of t he re s idential lo t .

.2) Deviati ons from Max imum Permi ssibl e Sound l evel s Esta bl is hed in Section
1915 .1.

a ) The same as permi t ted by Sec t ions 1909. 2 and 1909. 3.
b) The maximum permi ssib le level s es t abli shed in Section 1915 .1 may

be exceeded by:
1) 3 dBA for sounds emanati ng from cceme rc te I lot s.
2) 5 dBA for sounds emana ti ng from industri al lots.

c ) The adj ustments in subsecti on .2 of thi s sect ion shall be cueuls tive .
. 3) Exempt ions.

a ) Same as in Secti on 1909.4.
.4) Updating.

a ) Figure 1 shall be updated eve ry 5 years us i ng a methodology determi ned
by t he Di rector.

19l6- -Measurement Procedures
The measuremen t procedure s l isted in t hi s section shal l be used

as the method to determine the exis tence of a violation of t his ar ti c le.
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. 1) MPasurenrnt Instrumentat ion

a) Inst ruments used for measurement s shall cont cre to or exceed the
fol lowing standa rds . un less ot herw1se s t ated :

1) A. N.S.I. S1.4-1971--SpecH icat lons for Sound l evf! l eeters , Type 11.

2) A.N.S. I. SI.1 1-1 966--Spf!c i fic at ions for Oct ave. One-Half Oct aYf! .

dnd One-Thi rd Dk tav e Band Fi l t er Sets, Cl ass I I .
l) A. N.S .!. Sl.6-1967-- Prefer red Frequenc ies and Band Numtle rs for

Acous tical "ea surements .
4) A.N.S.I. Sl.8-1969--Pre fe r red Reference Quan t1t if!S for Acousti cal

l evel s .
b) Al l mea Su rement inst rument s Sha l l be acoustical ly cal ibrated in accordance

wi th the ~nufac turer ' s in s t~tlons before and af ter each noise survey and at
intervals not exceeding two hours ~en the i nst rument is used longer t han a two
hour peri od.

c) ~indscreens shall be used wi t h al l microphones accordi ng t o the manu
factu re r's specificat ions. "easurement s shal l not be t aken whenever the wind
speed exceeds 24. 16 kph (lS lIlph) .

. 2) The foll owin9 measurement procedure shall be used t o det ermi ne i f a
vio lat ion exi s ts pursuant to Sec t ion 1909.

<I) Set sOlmd If!vel Me te r .icrophone at a hel9ht of 1.2 _ ter5 (4 feet ) !. . 3
meters (1 foot ) on adjacent boundary closes t to nQtse source or on lot from
wh ich a comp lai nt arises.

1) If a c~lai nt ar ises f rom a -.u lt l -s t ory struct ure . t he hei 9ht of
the SOund levf!1 me t er shal l bf! adj us ted so that i t i s on a direct

l i ne between the noi se source and noi Se receiver .
b} Ca l ibrate sound leve l meter accordi ng to ma nufactu re r' s specif ications

before and after each noise survey .
c ) The . ic rophone sh. l l be f i tted wi t h a wi ndscreen and ori ented consis t ent

with the manufacturer's recommenda t ions for the f lat tes t fre quency response and at
leas t .9 me t er s (3 feet ) away from any adj acent st ruct ures.

dl Set me te r for A-wei ghti ng and fast response .
e ) te-pue lIf!uu red le vels wi t h perwh s lble criteri • .
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I} Non- impul s ive nois e .

. 1) Connect t h1rd octa ve band pass f i lter set and det ermi ne if

pure tone component exis ts .

. 2) Oetermine permiss i ble noise level s .

. 3) F1l1 in Row n of Tabl e 3 by dddi ng t he permissi ble noise level

to the numbers i n Row #1 .

.4) Read needle of sound level meter and check dppropr id te col umn.

.a) If an ext raneous noi se occurs. such as a ca r passby ,
ig nore the reddi ng, wai t anot her 10 seconds and cont i nue
t he procedure .

. 5) A viol at ion occurs when t he checks in any col umn exceed the

shaded squares or i f the sound level at any time exceeds t he

leve ls i n Column #4 by 3 dBA or mo re .

2) Impuls i ve noise .

. 1) Det ermine permissibl e no i se level .

. 2) fil l i n Row #2 of re bte 4 by adding the permissib le no i se l eve l

to the numbers in Row 11.

. 3) Redd ma ximum def lection of sound leve l meter for each impulse

and check appropr iat e column.

.a) If sound level is bel ow cr iteria in col umn 11. ig nore
readin g and wai t for next i mpulse .

.b) Cont in ue survey for one- hal f hour .
. 4) A viola t i on occur s when:

.a) The checks in any column exceed the Shaded squares; or

. b) The cri teria i n col umn #4 is exceeded for any impulse
by 3 dBA or more; or

.c) 0 ~ 1.5 where :

D " (~d + ii~L 1.~ +~

where Cn = N counts i n nth col umn

f) Mainta in acous ti c surveil lance of ext rdneous noise sources to insure

that mea surement s ar-e f r om sound unde r t nvesttqe tf on. In order for a violation

to occur , t he source or sources of noise mus t be i dent i f i able in rel at ion to

the dmbient noise and must exceed t he ambient noise by 5 decibels or mo re in

at least one octave band.
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(ol um . 1
Row . 1 Below 0 dM
Row n

; of OCcurre nces

01 02 03 04 OS
06 07 08 09 10
111213141S
16 17 18 19 20
21 22 23 24 2S
26 27 28 29 30
31 32 33 34 35
36 37 3a 39 40
41 42 4] 44 4S
4 47 4a 49 50
51 52 5] 54 5S
56 57 58 59 60
61 62 6] 64 6S
66 67 6B 69 70
71 72 7J 1475
76 77 78 79 80
81 82 83 84 8S
86 87 88 89 90
91 92 9] 94 95

COlUOl .1
Row ,1 0 to 6 dBA
Row '2

1
2
l

5,,
#I

TABU 3

(o ll"" n n
0 .1 t o 3 dM

i of Occur rences

01 02 0] 04 OS
06 07 08 09 10
111213 14 15
16 17 Is 19 20
21 22 23 24 2S
26 27 28 29 30
31323334 35
J6 37 38 39 40

'! ' j " ' j 454 4 48 4 50
51 52 S3 5'4 SS
56 57 58 59 60
61 62 6] 64 65
66 67 68 69 70
11 72 7J 74 75
76 77 78 79 BO
81 82 83 84 8S
86 87 88 M W
91 92 9] 94 95

TABLE 4

Col.- f2
6_1 to 12 dBA

1
2
l
I

A-IO

( ol Ullln '3
3.1 t0 6dBA

, of OCcurrences

01 02 03 04 OS
06 07 D8 09 10
11 1213 14 15
16 17 181920
21 22 23 24 25
26 27 28 29 30
31 ]2 33 34 35
36 37 18 39 40
41 42 43 44 'tt
4 47 48 49

Col~n 13
12 . 1 to 18 daA

1
III

Column '4
6.1 to 8 dBA

, of OCcurrences

01 02 OJ 04 OS
06 07 08 M 10
11 12 131415
16 17 18 19 20
21 22 23 24 25
26 27 28 29 Hi
31 32 33 34 3;-

(011oW1l'l t4
18.1 to 24 dBA

I II



.3) The fo l lowing mea sure me nt procedure shall be used to determine if a

violation exi sts purs uant to Secti on 1910 .

a) An acce l erome t er meet i n9 the fo llowing speci f icati ons Shal l be used:

1) A fl a t frequency re sponse between at least 1 to 200 Hz. over which

the sens i t i vi ty shall not vary by more ! 5 percent .

2) The trans verse axi s sens iti vi ty Shal l be less than 5 percent of t he

main axi s sensi t i vi ty .

3) The variation in sensi tivity shall not exceed 1 percent per degree

Cel sius between -20.0 and +50 .0 degree s Ce lsi us (_4" F. to +122° F.).

b) Using the ma nu facturer ' s instructions, connect t he acce lerome t er to a

sound analyze r which meets t he following speci fica tions:

1) Appli cable parts of A.N . S.!. St andard 51. 4-1971, Type 1.

2) A.N . S. I. Standard 51. 11-1966 , Class ll.

3) The f req uency res ponse of t he measurement system Shall be limited

f rom 1 to 100 Hz when used to measure the "overall" acce le rat ion

1eve1.

c ) Cali brate t he mea surement sys tem before and af ter vi brat i on survey in

accordance with t he manufacturer ' s instruction s by coupl i ng t he acce lerome ter with

a ca l i brat ion sys te m mee ti ng t he fo llowing spec i f ications:

1) The ca li brat ion f requency Shall be within t he ra nge of 1 to 125 Hz.

2 ) The vibration output of t he calibrat or s hal l be known t o wit hin

! 10 percent when loaded with the acceleromet er mass.

d) Mount acce le rome t er to floor , wal l s, or cei l i ng by imbedded s t ud , magnet ,

adhesive, or probe.

1) Mass of accelerometer s hal l be less than 10 percent of the mass

of the vibra tin9 member.

e ) Set sound analyzer for fas t re sponse .

f) Compare measured leve l s wi t h permissibl e criteria .

1) Inte rmi t t ent vibration

. e ) Set sound analyzer to "overall" as defined in s tep 1916 . 3)b)3) .

. b) Af f i x the accel erometer t o at leas t t wo measu re rr~ n t loca tions

on the s t ruct ure (floor, wal ls, ceil i ng , etc.) .

. c ) Read maximum def lections of needl e.



. d) At the locat t on having the la rges t · over. l l" accel er. t ton.

connect the t hi rd octave band pass f i lter and determine the

maximum level i n each th ird oct ave band .
.e ) A violat ion occur~ I f the ~a ~ured level exceedS the cr i te r i a

In Table 1 In anyone- t hi rd oct ave band.
2) Shoc. vibrat ion

. a) Set sound analyzer t o "overell " as def ined i n s tep 1919. 3)b)3) .

. b) Affix the accelerometer t o at l ea~t t~o measurement locat i ons

on t he s t ruc t u~ ( fl oor . wall s, cei l ing. etc. ) .
.c) Read ~xi~. def lection of needle .

. 5} The following measurement procedure s ha l l be used to determine i f a violati on
exi sts purs uant to Sect ion 191 3.

a) Set sound level ~ter ~i crophone a t • height of 1.2 -eters (4 feet ) ! .3
mete rs (I foot ) on adj acent boundary closes t to noise sou~e or on lot f~ whi ch
a comp la int ari ses .

1) Rel ocate mi crophone so that 1t is at least 15. 2 meters (50 feet ) from
the nea~st piece of cons t ruct ion equipment emitt i ng noi se.

bl Follow st eps b throogh f tn subsect ion 1916 .2.

• 7) The following procedure Shall be used to determine if a vi olation exists
pursuant to Sec t ion 1915.

a ) Same as Subsect ion 191 6.2.



APP END1X B

SAMPLE OF RAWNOISE SURVEY DATA
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08 0 318YARROOI 1881CR3 0104 I I 057 311 29~6~2 565 4

OH0 121MAGt:t: WOl1t: NS HOSPITAL 1881C oa 0107 102 27 309 206354 5048
080 32 2 CRAt~/I1CKEE 188R3C3 01 10 227)0622 6 662585 4
080323ATWOUD/OAWSO~ 188R3 01071 1 110 573 114874676052
08040 I P t~'lHRL'KF,1A1tllERSON 188RIR) 01 10 2273090 07 666 5 553
08 040 2Io' t:STHINSTrR PLACE 188RIR3 01 10 177 3011 40706 354 51
06 040 31VY s r 188RJRl OJ 10177J085 R655B 6149
06 04 040 H ML'RRAY HIU, RD 18RRJRl 01 101 77J090770655954
060405R I:Nt:DIrn IIALI. AT CIIAT I881C oa 10167 J 1605 64 6058 54
060406IJt:VON/ WARIo'I CK 18 BRIR 1 0107 ID167J1520605 65 150
080407UNGUl 188Rl oz 1017730918726656 Yo
01l04OBOUNKDY I.E/ KIl'IPl, l ~C I S8RI OlD3 10171309455651 4846
08040\lll!illI.EY I I'A I ROARS 188RlR 3 01 1024731 Yo 16 2524 44 1
08041(l1URIl,AY HIL L PL!WOODL I 8 BIC " 10167 115507064 5152
060411C H U 188I C 0101 101673153J6657S452
0804 12FAI ROAKS/MA LUERN 188RI 01 1016 7 309106258 5553
08041JIVUl:lESS 188Rl 0 1 101713101804565048
OB0414S0Ll'WAY 18 8Rl 01 I ' 101773103250555041
08415S0U:WAY /HL'RRAY 18SRl 0 111 101673133061565250

080417FORB[S/ALBE~'lELF 188 RI1C 01 1016731 ]4OM585148

08 04 18 NORnllf.'()l FR[....ND/ BENNI 188 RI 01 101673093512655650

0lt0419AYI.ESBORO 188RIRJ 01 1016 7 3095068625148

080420tfUllkAY/ Anl'.SBORO 188 R! 00 10167311157065S450
08042 lHUROOCK/DARLlNCTOt: 188RlRJ 01 1016731258116459S4

080424DARLINGTON/WIGHTMAN 18SIlIRl 01 10 16 71 10056 5564 644

080425MURKAY/BAITLETT 188C311 01 10 16 7 310206860 SQ44

080S01B£fCKWOOO!B[[CHHOKT 188R! 01 101611103578166255

080S02KAST INGS!EDGf:RTON IS8Rt OJ 10 161 314 30 74106253

080502JI:NIATA t88U 03 101673 144264544 947

080SOlotfUllTLAliD 188R! 040111 1016 711 461696 7 5256

080SOPD:N!LA."C 188iU 01 103073 12650550444 1

080S06lIASTINCS 188Rt 01 103013114883136460

080S07wlcr1NS 188Rl 01 101l>7]l 364 1>662 54 SO

oeO~oeWILLARD/CEM[TARY 188SPRI Ol040111 1011>73141516555450

080509r.tlGFRTOll/u.oYD 18 8Rt 010311 1030731237166a5954

080510fL.'l 128Rl 0 11 1 103073 12 5264 5 34338

oe051OREVNOLD/FIICK ""
188 SPRI 010401 0114741019&66054 52

08051101:lON151'ON
188 R1 or 0112 103073130961584339
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080203BEDFORD/JUNHILL
080204MORCAN ST
080205NEAR HERON
080206BEDFORD/ SEAL
080207WEBSTER/ PERRY
080208CHAUN CEY!WYLI E
0802090FF ELBA
OB02l 00FF 8RAKENR IDCE
080211CENTE R!CREEN
080212ROSE/ AD DI 50N
080213FOOTBALL FIELD
080214NEAR WADSWORTH
OB0215ROBI NSON/DARRIAGH
080216DINWIADLE
OB0217BENTLEY ! NIGH
080218BENTLEY ! KIRKPATRIK
0802l9ALLEQUIPPA CI RCLE
0802200UNSE ITH TERRACE
08022l TUSTI N/ HILDEABURGER
080 2 2 2 TUST I N / S~~ONVI LLE

080223HOULTRI E! TUSTI N
080224BREXHAM/ 5TH
0802 25ROBINSON!CRAFT
080]OlCH ERD KE E
080] 02CENl'RE
080] O] OITHRIDGE
080304BAYARll
080305DEVO NS HIRE
OBO]06UNIVERSI TY DRIVE
OB0307LYTTON
08030BRUSKIN
080 309HENRY
080310IJEVONSHIRE PLACE
080 311DESl'O! TERRACE
080312FI FTH ! THACKERY
080313FORBF.5/ SCHEN LEY
OB 0314 FORBES
080315BUREAU OF MINES
080316FI FTII/DARRAGH
080317ATWOOD/SE~orT

188R]
188R3
l 88R3C3
188R3
IS8R3C3
lS8R3
l88 R3
188 lC
l88C]R3
188R3
188SPR3
188R3
188R310
188R3
188R3
188SPR3
188R3
l88R310
188Ml
188BlS?
188SP
l88S?
188M1
188Rl
188Rl
188R3
188R3Rl
188RIR3
188lCRL
188RllC
1881 C
188R]C3
1881CR3
188l C
1881C
1881C
1881C
1881 C
188C31C
188C3R3

or

"or
01 II

oi
01
or
or
or
or
io
n
oi
or
or
oi
n
or
or
or
or
oi
oi
0106
or
0106

"'"10(,04
020101

0111
0111
0111
0101,
0111
01
0 1
01
0120406
01
OIl .

1001 73083449575452
100173085073665852
100173092576695648
100173100580696250
09217311208 1756558
1001731 0558 0675853
1001731 11567605450
1001 73113068615349
100173151561565 044
092173113576666056
092173115088635546
09217 3120559514542
092173122561544441
100173144566625753
092173. 04571655756
0921 73102064595844
092173093075665848
092173095660524847
092 173100572 6052 48
09217 3081588645955
09217 3084 576686259
0921730900 74706866
09217 3101 586786860
092173091562585553
10227 3124261585238
102273125777696153
1022731] 2086595452
1022 730 375649441, 2
1022731353696 66049
110H3102164584843
110 57309575850464]
102 273144 068615754
102 273142167595248
102273141066544744
102273120475686157
10227 3093483766862
11057 3111 276666056
102273152570646861
110 5731050 66605652
1022731 145 7873 6660

' .J



013~16SEUVUE

071~17JACKS Rlfl(
013~1 9ALLEMAC

01342011ANWAY
013~2~PtRRYSV ILLE

073~2SP[ RRYSVILLE

013S01llAWTIlORNI':
013S02GROVE
01lS05MCK NIG fiT
013S06RIDGt WOOO
01HIOtlICKNIClrt
07351SMCKN ICHT
07lS20RF.NFER
01322llESr VIEW
07352 ) ~'AL NUr

013S2~F.AK 11O

06010HlEADOTA
oa0102LACOCK/COO DRICH
08010416rn
08010SCOLEVILLE/PENN
080108~.TNAl12t h

080109lIB[R TY/l~TH

080110CLIFF/CASSATT
OaOIlFT OOQ/6rn
080112 LIBr~TY/9TH

080113LIBERTY/CRAST
080114BWFORll
08011511YLIE/ FROTECTORY
0801161WKt'TIFORlIF.S
080117WM PENN/5 TH
08011RCOURT/tunNEL
080119COURT
080t2OCRAwrORo/rOR[SI DE
oa0121WOOD/PORT PI TT
080t22CRANT12ND
Oa012 JLOCUST/ROYD
0801 2 ~ LOCUST DUQ UNIV
08012SLOCU5T/FRIOE
080201B rGBLOW BUrn
080201SOMMERS 5T

19651'8 1 040109
1961l.lSP 04 0104
196RISPC301030102
19651'81 01030103
19651'81 0104
1965PRI 01 0104
22381SI' 0301
196R15P 011721
19bR JIl.lC 01
2238151' 03 04111~

196<:35PRL 01
1965PRlC3 01
1965I'R! 010)
1965PII 04 011104
196RISPC)04 0104
1961151' 010406
lRBKIo 0113
188ti4 0105
188M 01
t88~4 01
188CS OS
188114SP 01
U8USP 030405
188C5 01
use5 01
188e5 01
188C5R] 02
IS8C3Rl 01
t8Be5 01
188C5 01
188C5C3 01
188R10] 01
188Rl 01
188C5 01
188C5 01
188I CCS 01
1881C 01
1681011 02
188SI'M4 01
188R1SI' 10

011114101151524846
041674092811715344
O~ 187408~ 36053~742

041 67~08~951 484~40

041874090655524845
041814091611665851
041874094768534035
0418740957705)4139
041874101071655854
041874104565554437
04187~ 10197469 1>l54

04181~I I05176962 51

041R7 4115361555249
041 6741 126666048~2

04181HI 17S7SH 9~5

04 1 R7~11~ 056524 845

111472090966625856
111473092374706460
092073144586817065
092073150580686158
09207)1 4 15691>45957
092073143078736561
092073125076675654
0920731350807 3671>4
092073133082766964
092073131080746459
09207312356057 5351
092073122071625654
092073111575686361
092073114018737067
09207]115571726662
092073120561716463
09207)090076656058
092013105581757168
092073104081756865
092013102568656260

092013101561585554
09207309U187S6865
092073091578756865
10017310)516716662

,-,


