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SECTION 1. INTRODUCTION

People must be realistic in accepting the fact that noise control is expensive ,
whether it is to be appl ied in the workplace or in the cornunity. Government ,
industry , and the public will all have to make financial expenditures in order for
a program to succeed--the government for establishment of the program and the others
for compliance with the program--and the more complex and industrialized an area is ,
the more the program will cost. Thus , if noise control regulations are going to
be enacted, it is imperative that they have a firm technica l foundation . The reasons
are twofold. First, if technology is going to be developed or used to reduce noise
to a specific level , then that l evel mus t be correc t; second , when that legislation
is challenged in the courts--and it is inevitable that all environmental noise
legislation will be challenged--it must be able to stand up to an extensive legal
and technical cross-examination .

During 1973-1976, Allegheny County, Pennsylvan ia , undertook an extensive
Community Noise Program whose end results were to have been such legislation . An
integral part of that program was a comprehensive cornunity noise survey to deter-

mine present noise levels and to identify major noise sources. The purpose of this

report is to document the technical results of both the noise program and noise

survey so that the methodology developed will be available as guidelines for future

ef forts.

Al legheny County, encompassing the City of Pittsburgh and 127 smaller
municipa lities , is a heavily Industrialized area located in southwestern Pennsylvania.
Major Industries include mining, manufacturing , and trucking , with an emphasis on
steel and coal. A number of years ago, Allegheny County pioneered stringent air
regulations which were enacted after bi tter legal struggles. Although significant
progress has been made in cleaning up the air , these regulations are still being
contested in the courts. Therefore , despite demands by private citizens and environ-
mental grou ps for comun ity noise leg islat ion , the local industries were reluctant
to submi t to additi onal environmental constraints. Besides the financial considera-
tions, they did not want any more envi ronmental precedents to be established in
Al legheny County. For a noise program to survive In this type of atmosphere, any
proposed legislation would not only have to be realistic and enforceable , but would also
have to have a f i rm techn ical foun dation for each sec tion. Genera l or nu i sance
type regulations prohibiting “unnecessary lou d noises ” would not be effective in
this sItuation. 1 1



Duri ng the planning stages of the Allegheny County noise program , I t was
anticipated that noise legislation could be based upon the numerous state ~nd
local ordinances already in existence. However, a detailed analysis of these
programs indicated that only a handful were funded and even fewer had regulations
that were being enforced. Furthermore, the technical documentation for these
programs did not seem adequate for an area having both the size and uniqueness
of Allegheny County with its 1700 sq kilometers (650 sq miles), 1.5 million people ,

3 major rivers, and numerous hills and valleys . In addition , after studying several
legal decisions on environmental issues, it was concluded that merely inserting the

name “Allegheny County” into an ordinance initially drafted for Chicago or New York

would not insure that the document could stand up to either legal or technical

cross-examination . It is one goal to merely draft legislation and an entirely

different goal to enforce that legislati on. Since Allegheny County initially planned

to do both, an extensive three-phase program was developed .

The first phase consisted of the county-wide noise survey . In the second
phase, legislation was drafted based upon the survey results , presented at public
heari ngs and revised for final adaption . In phase three, an enforcement agency
was to have been established . Although the program was terminated before this
final phase could be completed , much information was gathered , particularly during
the Phase I survey . Besides establ ’shing the technical foundation for the
proposed Allegheny County cornnv~’iity noise legislation , it also provided a baseline
which was to have been used to prevent ruture increases in the existing acoustic
environment.

This report describes the methodology used in the Phase I survey , documents
the results, and , perhaps most important , investigates ways to formulate legislation

based upon the results of that survey . Its organization is as follows : In Section 2,
the existing statistics used in evaluating community noise are detailed and specific

metrics for the Allegheny County survey are selected . Section 3 develops methodology
needed to gather noise data based upon such considerations as quanti ty of sites ,

locations and time of measurements . The actual data recordi ng procedure is outlined

in Section 4. The results are analyzed in Section 5 according to such selected
parameters as time of day , sou rce, land use , and municipality . In each analysis ,

techniques were sought to present the data in a format that could be incorporated
into legislation . While all the outlined techniques were not applicable to Allegheny

County , they were nonetheless documented for possible use in other geographic areas.
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The conclusions are listed in Section 6. Finally, selected portions of the

proposed noise code are presented in the appendices along with samples of raw

survey data.
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SECTION 2. STATISTICAL ANALOGY

The dominant characteristic of community noise is its continuous fluctuation

wi th time in a more or less random nature. This is illustrated in Figure 2-1 , which

shows how the noise at several different locations varies with time during a 2-

mi nute period. The figure also identifies the sources of some of the conspicuous
intruding sounds. Notice that in each case, the noise tends to hover around a

low amplitude much of the time and that individual events intrude on this level to

create peaks.
Next, consider a typical random time-varyi ng pattern of community noise shown

in Figure 2-2. The probability that the instantaneouc I&-weignted sound level lies

between the levels L1 and L 1 + ~ is given by:

P(L~; L 1 + ~L) = Ati L~ti 1 + L~ti 2 + At i3 

~~~~~ 

( 1)
i = l  I T

/it = time i nterval in seconds
T = total duration of signal in seconds , and

L = instantaneous A-weighted sound level
By knowing the percentage of time the A-weighted sound l evel lies in a narrow

range such as /iL, a probability density curve can be determined. The results may
be plotted as a histogram to show the statistical distribution of the levels
over the sampling period , i.e., the percent of time the A-weighted sound level spends
in each class interval . However, a better statistical presentation of comunity
noise is the cumulative distribution. This Is obtained by adding the histogram data
to determine the percent of time each A-weighted sound l evel is exceeded during the
sampling period . A typical histogram and cumulative distribution are shown in
Fibure 2-3. The various percentile levels do not represent directly measured data ,
but rather values inferred from the frequency distri bution. In addition , the
fluctuation of the noise can be determined from the cumulative distribution plot.
If the curve is vertical , the no ise Is cons tant, while a slope indicates substantial
fluctuations.

A community noise envi ronment can be described using three percentile levels
from the cumulative distribu ti on in Figure 2-3. These are the levels exceeded 90
percent, 50 percent , and 10 percent of the time , which are designated by symbols
L90, L50, and L10.’’

2’3 *

* Superscripts refer to references on p. ~-l.
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The L90 parameter indicates the residual background or ambient level .6 It
represents a low-level , quasi-steady , slowly changing noise for which no single
source is identified . The 110 and L50 levels indicate the effects of the intrusive
noise events. These are superimposed on the ambient noise , such as the a i rcraf t
overflight intruding a quiet neighborhood . The quantity 110 - L90 has sometimes

been called a measure of the noise climate , since it indicates the range in which

noise occurs most (80 percent) of the time.7 This quantity can be used to determine
the fluctuations in the ambient noise and to measure the potential for disturbance .
For example , while the sound of that aircraft overflight (110) is hardly noticeable
at a busy intersection where the I is high , it is very intrusive in a quiet ,

residential neighborhood where the 190 is low.
Perhaps the most accurate parameter used to describe a community noise climate

in relation to human response is the equivalent sound level or I . This parameter

was recommended by the Environmental Protection Agency in Reference 8, and is

summarized in Table 2-1. Leg is formulated in terms of the equivalent steady
A-weighted sound level which , in a stated period of time , woul d conta i n the same
noise energy as the time-varying noise during the same period . The mathematical
definition of Leq for a signal occuring between two points in time , t1 and t2, is:

L = 10 Lo 
~ 

1 j  t2 p9t) dt 2eq g (t2 - t1) t1 P&

where: p(t) is the time-varying A-weighted sound level and
Po i s a reference pressure taken as 20 mi cropasca l s

When the noise exposure in a community has a level distribution that
approximates a normal or gaussian distribution , the 1eq can be described in terms
of the 150 value and standard deviation , s:

1eq = L5Q + 0.l15s2 (3)

Al so, for the normal distribution , the L10 val ue can be specified in terms of
the 150 value and standard deviation ,

L10 
= L50 + l.28s (4)

Combining equations 3 and 4 yields :

L10 — Leq 
= l.28s - 0.ll5s2 (5)

2—5



Table 2-1

Yearly Average Equivalent Sound Level s Identified as
Requ isite to Protect the Publ ic Heal th an d Welfare 8

Indoor Outdoor
(n
Ca) v i a  C

U UiO
C 04J ~a) _J~~~ 

C 0 4..’
>,L. ~ a.’ ...i a)
J C.’ aiw ~~‘~~

-

t

vi rn a.’ I.. In >L.

~~~~~~~~~Residential with Outside 1dn -- --Space and Farm Residences
Leq(24) -- 70 -- 70

Residential with no Ldn 45 -- -- --
Outside Space

Leq(24 ) 70 -- --
Commercial 1-eq(24) * 70 * 70

Inside Transportation Leq(24 ) * 70 -- --
Thdustrial Leq(24) 

— 

* 70 * 70

Hospitals Ldn -- --
Leq(24) 

______ 

70 -- 70

Educational Leq(24) 
~

. 

45 70 55 70

Recreati onal Areas Leq(24) * 70 * 70

Farm Land and General Leq(24 ) -- -- * 70
Unpopulated Land 

_____ _____ _____ _____

* Since different types of activities appear to be associated
with different levels, identification of a maximum l evel
for activity interference may be difficult except in those
ci rcums tances where speech commun ication i s a cr iti cal
activity .
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from which can be deduced

Leq = L 1o
_ 2 d B A i (6)

which has an accuracy within ± 2 dB for 0 ~ s ~ 11.

Another recommended community noise descriptor is the day-night A-weighted sound

level or Ldn. This parameter, which is also listed in Table 2-1 , is defined as the
equivalent A-weighted sound level during a 24-hour time peri od with a 10-decibel
weighting applied to the equivalent sound level during the nighttime hours of 1000 to
0700. The mathematical expression is:

Ldn 
= 10 log10 [—~4— 

[l5(1Q LdRO) + g(10(L+ 1O)/lO fl] (7)

where : 1d = Leg for dayti me hours (0700-2200)

Ln = Leq for nighttime hours (2200-0700)

While time constraints prevented gathering enough information to apply Ldfl~
the other statistical parameters, L10, L50, L90, and Leq were used in the

following sections to define the acoustical environment of Al legheny County .

2-7
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SECTION 3. METHODOLOGY*

In any community , the noise levels and their corresponding statistical
parameters will form certain spatial and temporal patterns . These are affected
by such activi ties as traffic flow, cons truc tion , Industrial operations, etc.
Therefore , any attempt to describe a community noise environment must consider
these and a number of other physical quantities related to the noise sources .
As a resu lt , the methodology for the Phase I survey had to make the following

determinations in order to obtain data which were both statistically reliable and

representative of the noise climate in Allegheny County.
1. Type of frequency weighting
2. Number of measurement sites
3. Loca tion of measuremen t sites
4. Frequency of measurements at each site
5. Zoning/land use
6. Effect of various factors on sound propagation and attenuation

3.1 Type of Frequency Weighting
For many sounds , particularly those wi th broadband spectra and no prominent

pure tones , the A-weighted sound level is as good as more complicated ratings for
measuring a subjective response. These dB levels can also be measured

directly in the field wi th a small inexpens ive Instrument or taped on a magnetic
recorder for analysis at a future date. It is for these reasons that the

A-weighted level was chosen as the basic measure of community noise.

3.2 Num ber of Measuremen t Loca tions
In order to determine the spatial variations of k—weighted sound levels in Al legheny

County, a finite number of measurements had to be taken. To accomplish this

a sampling area called the basic spatial sampling unit or BSSIJ was defined. The
BSSU selected for this analysis was a two-dimensional square encompassing an area
of 3.1 sq kilometers (1.2 sq miles); this si ze was sensiti ve to changes in noise levels
produced by high-speed expressways , aircraft flight paths , or other localized (moving or

*Thj s methodology was developed directly from Reference 5.

~ 
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stationary ) sources of noise. 5 The division of Al legheny County into these BSSU ’ s
is illustrated in 9gures 3-1 and 3-2. In Figure 3-1 , the county is divided into
rectangles with dimensions of 13.6 X 9.6 kilometers (8.5 X 6 miles). Each rectangle

corresponds to the USGS* 880 series map and contains two 4-digit numbers . The
first two digits represent a specific 880 series map number; the second two represent
the range of BSSU ’s within each rectangle. (Each rectangle contained 35 BSSU ’s) .
The 659 individual BSSU’s comprising the entire county are detailed in Figure 3-2.
As an illustration, BSSU #2501 represents the first BSSU in USGS 880 series map #25.
Similarly, BSSU #0835 represents the 35th BSSU in USGS 880 series map #08.

The number of measurement locations required within each BSSU is directly
related to the homogeneity of the area wi th respect to the type, number , location,
and di stribu tion of noise sources . For exam ple , cons ider the extreme case of the
Mohave Desert and an area such as the City of Pittsburgh. On the desert where the
noise levels are steady, one site would adequately represent the noise climate
of many square miles. In Pittsburgh , one measuremen t loca tion woul d most lik ely
be represen tative of a very sma l l local i zed area .

For this survey, 25 sites per BSSU were used inside the City of Pittsburgh ,
and 16 sites per BSSU were used for the rest of the county. The number 25 was
determined from Reference 5, which assumed that the L90 A-weighted sound l evel was
normall y di strib uted between measureme nt loca tions , that the standard error was 5 dB
for 95 percent confidence, and that the average Lg0 A-weighted sound level would be

accurate wi thin ± 2 dB. The number 16 was an adjustment after the City of Pittsburgh
had been completed in order to expedite the survey .

3.3 Loca tion of Measuremen t Sites
After the number of measurement sites was determined , each BSSU was divided

into a corresponding number of sampling elements by using a square gri d pattern with

lines spaced at equal interva ls.  The actual measuremen t loca ti ons were pl aced at
the geometric center of each sampling element or as close as possible to the inter-
section of two streets. If there was no developed land in the sampling unit , a
measurement was not taken. The advantage provided by this system was that the
location of the resultant grid intersection points would be independent of any
bias while providing a maximum of different locations. A BSSU wi th 25 sampling

elements and 25 measurement locations is shown in Figure 3-3.

*United States Geographical Survey 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I I I I
5

1L) — IC) — It)
cD~3 2’2

_ _ _  .2
C’~J . LJ~

_
1

~~~

/I

~~~

>7 ~i ci
3-3 

~~~~~~~~~~~~~~~~~~~~ —- _ _  



45 45- 45- 46- 45- 45- 45- 46- 46- 46- 46- 46- 46- 44- 47- 47- 47- 47- 47- 47- 47- -
24 30 31 32 35 34 35 29 30 31 32 33 34 36 29 30 31 32 33 34 39
45 45- 45 .- 45.- 45. 45- 45- 44.- 44- 46- 49- 44• 44.- 49 47- 47. 47~ 47 47 47~ 47 44~22 23 24 25 28 27 28 22 23 24 25 26 27 26 22 23 24 25 28 27 28 22
45 - 45- 45- 45- 45- 45- 45- 48- 45- 46- 46- 44- 44- 49 47~ 47~ 47 47.- 47 41- 47 49.
15 II I? ii 9 20 21 IS 16 Il ii 9 20 21 IS 16 7 II IS 20 21 II
45- 45- 45- 45- 45- 45- 45- 46- 46- 46- 48- 46- 46- 44- 47- 47- 47- 47- 47- 47- 41-

S 9 10 II 2 3 14 8 9 0 II 2 IS 4 S 9 10 II I? IS 14

~~ (I~~45- 45- 46- 45 45 45- 4~~ 44- 46- 46 46- 46- 48- 46- 47- 41~ 41- 4~~ 47~ 47-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~21- 21 - 22- 22- 22- 22- 22- 22- 22- 23— 23- 23- 23- 23- 23- 23- 24- 24- 4- 24-
A ~~ 54 55 29 30 51 32 33 34 35 29 30 31 52 33 34 35 29 30 I 52

21- 21— 2’- 22- 22— 22- 22- 22- 22- 22- 23- 23- 23- 23- 23- 23- 25- 24- 24- 4- 24-
A 25 28 27 28 22 23 24 25 26 27 28 22 23 24 25 26 21 25 22 26 4 25

4 i - 2 i - 2 - 2 j - 22- 2 2 - 2 z~~~2 2 2~~~ 23 z 3 23 23- z3 - 23 24 z4 4 24
I? II $9 20 21 5 8 I? IS II 20 21 IS $6 $7 II 19 20 21 IS 19 7 II .~~ti- 21- 21- 2 1— 21- 21- 22- 22- 22- 22- 22- 22- 22- 23- 23- 23- 23— 23- 25- 23- 24— 24- 24- 24- 24- 24-

9 10 II 12 3 14 B 9 0 II 2 3 14 5 9 0 II 2 3 4 8 9 t O Ii 12 IS 14
I- 21— 21.-- 21- 21— 21- 21- 22- 22- 22- 22— 22- 22- 22- 23— 23- 23- 23- 23— 23— 25— 24— 24- 24- 24— 24- 24- 24-

4 I 2 3 4 5 8 7  I 2 3 4 5 6  7 I 2 3 4 5 6  7 I 2 3 4  5 6 1 I

< 

41- 20 20- 20- 20- 20- 20- 20- 7- 1— 7- 7— 1- 7— 7- 5- 8- 6- 8- 8- 8- 8- 9- 9- 9- 9- 9- 9- 9- IC
35 29 30 31 32 33 34 35 29 30 31 32 33 34 36 29 30 31 32 33 34 35 29 30 31 32 33 34 35 ~

41- 41- 20- 20- 20- 20- 20- 20- 20- 7- 7- 7- 7- 1- 7- 7- 8- 5- 6-  8- 8— 8- 9_ 9.- 9 9.- 9 9 9. 9. IC -27 28 22 23 24 25 26 27 26 22 23 24 25 26 27 28 22 23 24 25 26 27 28 22 23 24 25 28 27 26 21
41- 41- 4I- 20- 20- 2O- 20- 20- 20- 20- 7 -  7- 7- 7- 7- 7- 1- 8- 6- 6- 8- 6- 6- 8- 9- 9. 9- 9— 9- 9. 9— IC
19 20 21 5 16 I? IS 19 20 21 IS 6 I? 1$ 19 20 21 IS 1$ 7 1$ 19 20 21 IS 16 7 II 19 20 21 IS
41- 41- 41- 20- 5O- 20- 30 -20 - 20- 20- 7- 7- 7- 7- 7 7 .  7 6 8 5 8 6 - 5 . -  8 9 ~ 9.. 9_ 9 . 9 - 9- 9— IC

2 13 4 8 9 tO II 12 13 4 9 9 tO I I  12 3 14 $ 9 IC I i  12 IS 4 5 9 10 II IS 5 4 S
41- 41- 20- 20- 20- 20- 20- 20- 20- 7- 7- 7- 7- 7- 7 - 7-  8- 8- 8- 8- 8— 8-  6- 9- 9- 9- 9- 9— 9— 9— IC7 I 2 3 4 5 6 7 I 2 3 4 5 6 1 I 2 3 4 5 6 7 I 2 3 4  5 6 7 I

40- I9- t9- 19- 19- 19- 19- 19- 8- 6- 6- 6— 6- 6— 6— i- I- I- 1- 1— 1- 1- 2- 2- 2- 5— 2- 2- 2-
43~ 29 30 31 32 53 34 35 29 30 31 32 53 34 35 29 30 31 32 33 34 55 29 30 31 52 33 34 36 ~

9- 19- 19- 19- 19- 9- IS- 6- 6- 6- 9. 6- 8- 5 -  I- I- I- I- I- I- I. 2- 2— 2- 2— 2— 2-
23 24 25 26 27 26 22 23 24 25 26 27 26 22 23 24 25 26 27 28 22 23 24 25 28 27

-
~~ 9- 19- 19- ~~ - IS- 9- 6- 6- 6- 6- 6- 6- 6- I- ~~- 2 -  2- 2 2- 2

I? II 19 20 21 5 16 I? IS IS 20 21 15 18 17 iS 9 20 21 IS 16 IT IS I9~
19- 9- 9- 19- IS- 6- 6- 6- 6- 6- 6 -  6- I-  I- I- I- I- I- I- 2- 2- 2- 2-
10 11 12 13 14 8 9 10 1 1 12 1 3 14 $ 9 10 11 12 15 1 4 8  9 1 0 11

19- 19- 19- 19- 6- 6— 6- 6- 6- 6- 6- I- I- I- I —  I- I- I- 2- 2- 2- 2—
4 5 6 7 I 2 3 4 5 6  7 2 3 4 5 6  7 2 3 4

~~~~~~~~~~~~~I8- 5- 4- 4-~~~~~~ 4- 4- 4- 4- 3- 3~~~3- 3 .-
33 34 35 29 30 31 32 33 34 35 29 30 31 32 33 34 35 29 30 31 32

~~~~~~ 8 2 2 23 24 2 52 m 2 3 24 25 26 27 25 25 23 24 55

~~ 5 5 5 5-. 5-. 5 .  4 4 4 4 4 4_ 4 3 3 3_ 3
~~ 16 I? IS 19 20 21 5 16 7 18 19 20 21 IS 16 17 II

5- 5- 5— 5- 4- 4- 4-  4-  4- 4-  4- 3- 3 3-
1$ 13 14 6 9 0 I I  12 IS 14 8 9 10 I I

Alleghen y Coun ty , Pennsylvania ~~~ -.z, .~~~ ! L J~ .! ~~.

~~ 31 32 33 34 35 29 30 31

0 18 32 48 84 60K, 27 25 

~ •~~~ !±NII~~~~~~~~~~~~~~~ - IS- iS- 5- 14- 14- 14-

Fi gure 3-2. Individua l BSSU’s of Alleghen y County

3-4

LA4



I 2 3 4 5

/
/

\IO/
6 7 8 9 — Measurement

/ \ Location
/

II 2 13 14 15 -
~~~-— —Sampling

Element
0

6 17 18 19 20

21 22 23 24 25

176 Kilometers (1.1 Miles )

Figure 3-3. Sampling Elements for BSSU
Used in Al l egheny County Survey

3-5



3.4 Frequency of Measurements
The required frequency ‘and length of measurements is a function of the

temporal distribution of the A-weighted sound levels. Previous investigations
have shown that low levels generally occur in the early morning hours , rise to a high
daytime level , and fall off slowly in the evening to a low nighttime level .1 ’

1
~’
9

This trend is illustrated in Figure 3-4. In addition , there may also be daily
differences , particularly between weekdays and the weekend. Nevertheless , because
continuous recording over a large area for a number of days would be too time -
consuming and costly, some type of sampling had to be performed .

First , since realistic envi ronmental standards could be established using

worst-case conditions , a single measurement taken duri ng the weekday between the
hours of 0800 and 1700 would be used to define the noise climate of a given site.*
Next, the length of this single measurement had to be determined . If the A-weighted
sound levels were constant, then a few seconds duration would be adequate. Conversely,
for completely random levels , a more lengthy recording would be required.

Finally, a sampling technique had to be selected. There are many schemes which
usually involve one X-minute sample , where X is less than 60 minutes. One specifi c
technique is “time compression sampling ,u achieved by construction an X-minute
sample from a series of subsamples of shorter duration. For example, a 10-minute
sample (600 seconds) can be constructed by using :

- 600 1-second subsamples , or
- 200 3-second subsamples , or
- 120 5-second subsamples , or
- 60 10-second subsamples

All of these schemes are based on the assumption that the statistical dis-
tribution of the A-weighted sound levels obtained from the X-mi nute sample is
representative of the distribution which would be obtained from continuous sampling
of the full 60-minute period.

For this survey a 10-minute tape recording was made at each measurement location
and later analyzed using 6000 1/10-second subsarnp les. The 10-minute length was

*In general , community noise legislation establishes maximum permissible A-weighted
sound levels. In order to be compatible with the existing environment , the standards
could be based on worst-case conditions . Thus , l evels measured during the high noise
period between 0800 and 1 700 hours can be used as a basis for legislation. Since
these levels are somewhat constant during this period , as indicated in Figure 3-4, it
was decided that a single measurement would give adequate information on which to
set standards.
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chosen so that the max imum land area could be surveyed while still obtaining some-
what reliable data . The 6000 1/10-second subsamples provided maximum use of the

information of each magnetic recording. The resulting data would later by extrap-
olated to define the noise climate for the entire 0800 to 1500 time period .

3.5 Zoning/Land Use
Since attempts to control noise in Allegheny County were to be accomplished

partially through regulations specifying maximum A-weighted sound levels along zone

property lines , the existing noise environment in each zone had to be determined .

However, before the methodology could be expanded i nto this area , the present zoning

had to be defined . Alleghen y County consists of 128 separate municipalities including

the City of Pittsburgh , each wi th its own unique zoning ordinance. Therefore, con-

solidated county-wide zoning criteria were established , consisting of the classifica-

ti ons listed in Table 3-1.

3.6 Effect of Various Factors on Sound Propagation and Attenuation

Any program to measure , analyze , and eventually control noise requires at least

a basic understanding of the effects of sound propagation and attenuation . This

section will briefly discuss how the propagation of airborne sound from the source

to a receiver is affected by the physical environment and other factors such as

meteorological conditions. These factors may be acoustically significant and must

be considered in any comprehensive urban noise survey . This section is directly

quoted from Reference 5.

• Air Absorption
The absorption of airborne sound due to viscosity , heat conduction , diffusion ,

and radiation generally referred to as classical absorption is not significant in
the frequency range of i nterest.

• Meteorologica l Factors
The most important meteorological factors that affect sound transmission out-

doors over open , level terrain are air temperature and wind velocity . They cause
variations in the measured levels as a function of time and space. At relatively
short distances , usually less than 1.6 kilometers (1 mile), normal variations in
atmospheric conditions have little effect. At greater distances , the effects are
much more significant. The effects generally cause the measured levels to be less
than the expected theoretical values due to distance alone. These effects are
frequency dependent , wi th the greatest variations occurring in the higher frequencies.
For example, the attenuation will range from less than 0.1 dB per 300 meters (1000 feet)
at 31.5 Hz to 2.6 dB per 300 meters (1000 feet) at 8000 Hz at a temperature of
20 degrees C (68 degrees F) and 50 percent relative humidity at normal atmospheric
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Table 3-1

Allegheny County Consolidated Zoning

Classification Symbol Definitions

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

High-density residential R3 Multifamily residences , apartments ,
or homes within 3 meter (10 feet) of each other

Farmland R5
Ai rport expansion R8 Former residential land purchased for the

airport expansion
Commercial C3 Structures used primarily for the sale of

merchandise or for the performance of
service , or for office and clerical work

Central business district C5 Central business district
Light industrial Ml Operations conducted entirely within an

enclosed building
Heavy industrial M4 Operations conducted outside or in semi-

enclosed building
Strip mining M6
Ai rport M8
Special SP Parks, recreation areas , undeveloped land
Insti tutional 1C Universities
Institutional 1M Hospitals
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pressure . This attenuati on is in excess of the loss due to spherical divergence ,
which is 6 dB for each doubling of the distance from the source.

• Effect of Terrain

Sound propagation along the ground depends upon the surface roughness , the
type of surface, and the topography . The acoustic impedance of a hard reflecting
surface (e.g., concrete or asphalt) is very high , but for all practical purposes,
the attenuation due to surface absorption is considered negligible in practice .
However , ground attenuation depends upon the proximity of the propagation path
to the ground , the distances involved and the elevation angle of the source.

• Effect of Precipitation

The effect of precipitation in the form of fog , drizzle , or snow on the
attenuation of sound has not been studied extensively. From the limited data
available, the excess attenuation caused by precipitation appears to be negli-
gible. However, air saturated wi th moisture will propagate sound at a velocity
faster than dry air. When sound is propagating through a medium with some pre-
cipitation present, consideration should be given to the effect on the noise
when the microph one is l ocated near the ground~ the measured l evels may
increase appreciably. Under snow conditions , the levels may be effectively -

muffled . For example , when wet or snow-covered , the roadway surface directly
affects ti re noise. Snow tires on automobile s produce higher levels
at highway speeds than conventional tires.

• Effect of Barriers

The attenuation due to an acoustical barrier , e.g., a depressed highway in
a cut or an elev:tted embankment , must be known in order to predict traffic noise
levels at a measurement location. The wavelengths of sound in the frequency
range of interest are generally compa rable to the physical dimensions of barriers
normally encountered in urban areas. The attenuation of noise will be increased
under the following conditions.

a) the higher the frequency of the noise,
b) the closer the barrier is to the source of noise or the receiver ,
c) the higher the barrier , and
d) the wider the barrier.

t However , the results of the studies indicate there is a limi t of 15 dB
to 20 dB attenuation that can be obtained in practice.

• Seasonal Effect

There is little i nformation available on how r~oise levels vary with the time
of year. Most previous noise surveys were conducted in the spring , summer or
early fall. A seasonal problem that occurs in many areas is noise from insects ,
e.g., crickets and peepers that raise the hi gher frequency band ambient
levels. Wintertime measurements are difficult to obtain from the point of view
of the observer ’s comfort , and equipment operation in cold environments . Noise
surveys are generally conducted at a time of year when the air temperature and
relative humidity for the area are near their median values .
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The results of one earlier survey indicate that ambient level s in residential
areas drop 6 to 8 dB in most octave bands under winter conditions . However ,
this drop is undoubtedly due to the presence of snow on the road surface and the
resultant change in traffic flow conditions . Because of the different character
and density of the traffic dur~ng winter , t r a f f i c  noise showed a drop in levels
on the order of 5, 10, and 15 dB in the 400 to 800 Hz octave band for light,
average , and heavy traffi c flow conditions respectively. In many Industrial
areas , the main reason for reduced ambient levels in winter is due to the closing
of factory windows .

While these factors were not studied specifically, it was hoped that the

survey results could be applied to many of them in order to build up a wide data

base for future studies.
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SECTION 4. DATA GATHERING PROCEDURE

Once the methodology had been established , the followi ng procedures were
used to gather data. First, zoning maps were prepared for the entire county,
which was then divided into BSSU ’s. Each BSSU was In turn divided Into 16 to
25 sampling elements with a corresponding number of measurement locations. The
measurement site was pl aced in the geometric center of each sampl i ng element
or as close as possible to the intersection of two streets. Ten-minute, A-
weighted measurements were taken at each site; the sites were not sampled in
numerical order but rather in a random pattern. The data for each site were
then analyzed using 6000 one-tenth second subsamples , and then converted into
the L90, L50, L10, and Leg s tat is t ical  parameters discussed earlier. Schematics
of the equipment used to obtain and analyze the data are shown in Figure 4-1.

Equipment Used To Obtain Data

Equipment Used To Analyze Data

Kudelski Nogra 4.2 I I B BK Type 23051 B&K Type 4420
L.J. Magnetic I .‘J Graphic Level I ~ Statist ical Distribution
Tape Recorder ] Racord er J Analyzer

Figure 4-1. Schematic of Data-Measuring and Analyzing Equipment

To catalogue this information , special data sheets were compiled for each
BSSU. BSSU 0628 and its corresponding data sheet are detailed in Figures 4-2
and 4-3 respectively. An explanation of Figure 4-3 follows : NO stands for the
measuremen t loc ation. For exam pl e, 062801 means the measurement was taken at the
first site in BSSU #0628. LOCATION is self-explanatory . BORO represents one
of the 128 municipalities comprising Allegheny County in which the site was
located . Their specific codes are listed in Table 4-1. All the measurements in
this particular BSSU were wi thin the City of Pittsburgh.

4-1 

- — - . .————--, —- -- —- ---- . .



-
~

~~ 

‘1

2 
L 

~ ~JST~ ’ 5
° 

4~O

AV

7 8 9 I0~~
S 

- MIC G N T.

4k,.

m I’

AMESBURY ST

7 
I I  ,~~ 12 13 14 

~
1 ’ MC KINLEY

PARK
r

/ ~ ~~~~

-

04
(7 8 (9

/

r~A D R  ‘ ‘~
~~- - I

C) Z
z U)

,
~ 

21 sj ’~~. 
22 S L,?.,~-< 50N 57.

HERMAN

CODE : RI — R3— C3— _____ M4— SP—

Fi gure 4-2. Detailed CSSU #0628

4-2

_ _  _ _ _ _ _ _  A4



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :‘l ~~~~~~~~~~ ~~~~~~~~~~~

~~ ~~~~~~~ ~~~~~~~~~
~

2 J . 0 P’~~o , , ’ i p o ’  ~ C P 1— b~~~I~~~t’ $~ b-~ i t -  ~ ~tr~ ~ i

~~~~~~~~ ~~~~ I
~~

f~~~~~~~~ ’ V ~~ r~~~C’~~ u r
~~~ ~~ç~’x r

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ r .i~ ~J $ 0
2

~~~~~~~ 
~~~~~~~~~~~~~~~~~ ~~rt ~-

(‘1

o 4
1

\ “s ’•, 
~~~~~~~~~~~ \ •% %“ ~

0

‘I, 0
- 0 0 0 0  0 N
I

0 0

4-3 

— - ---—~~~~~~~~~~~~~~~~ - . -~~- - .--- -. - - -  ~.



Table 4-1

Municipa l Computer Codes

Code Municipality Code Municipality Code Municipality

101 Aleppo 144 Fox Chapel 187 Pitcairn
102 Aspinwall 145 Franklin Park 188 Pittsburgh
103 Avalon 146 Frazer 189 Pleasant Hills
104 Baldwin Boro 147 Glassport 190 Plum
105 Baldwin Twp. 148 Gl enfield 191 Port Vue
106 Bell Acres 149 Greentree 192 Rankin
107 Bellevue 150 Hampton 193 Reserve
108 Ben Avon 151 Harmar 194 Richiand
109 Ben Avon Hts. 152 Harrison 195 Robinson
110 Bethel Park 153 Haysville 196 Ross
111 Blawnox 154 Heidelberg 197 Rosslyn Farm s
112 Brackenridge 155 Homestead 198 Scott
113 Braddock 156 Indiana 199 Sewickley
114 Braddoc k Hills 157 Ingram 200 Sewickley Hts.
115 Bradford Woods 158 Jefferson 201 Sewickley Hills
116 Brentwood 159 Kennedy 202 Shaler
117 Bridgevi lle 160 Kilbuck 203 Sharpsburg
118 Carnegie 161 Leet 204 S. Fayette
119 Castle Shannon 162 Leetsdale 205 South Park
120 Cha lfant 163 Liberty 206 S. Versailles
121 Cheswick 164 Lincol n 207 Springdale Boro
122 Churchill 165 Marshall 208 Springdale Twp.
123 Clairton 166 McCandless 209 Stowe
124 Collier 167 McDonald 210 Swissvale
125 Coraopolis 168 McKeesport 211 Tarentum
126 Crafton 169 McKees Rocks 212 Thornburg
127 Crescent 170 Mi livale 213 Trafford
128 Dormont 171 Monroeville 214 Turtle Creek
129 Dravosburg 172 Moon 215 Upper St. Clair
130 Duquesne 173 Mt. Lebanon 216 Verona
131 East Deer 174 Mt. Oliver 217 Versailles
132 East McKeesport 175 Munhall 218 Wall
133 East Pittsburgh 176 Nevi lle 219 West Deer
134 Edgewood 177 N. Braddock 220 West Elizabeth
135 Edgeworth 178 N. Fayette 221 West Homestead
136 Elizabeth Boro 179 N. Versailles 222 West Mi fflin
137 Elizabeth Twp . 180 Oakda le 223 West View
138 Emsworth 181 Oakmont 224 Whitaker
139 Etna 182 O’ Ha ra 225 Whitehall
140 Fawn 183 Ohio 226 White Oak
141 Flndlay 184 Osborne 227 Wilkins
142 Forest Hills 185 Penn Hills 228 Wilkinsburg
143 Forward 186 Pine 229 Wi lmerding
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The symbols in the ZONE column are taken from Table 3-2. The first symbol
represents the zone i n whi ch the measuremen t was taken ; the rest are ot her zones
located within the sampling element. MISC , whose symbols are defined in Table
4—2, lists the noise—sensitive areas in the vicinity of the measurement site .
The SOURCE column contains major contributors to the noise levels for that measure-
ment site. This was a subjective analysis , since the sources were determined by
the staff taking the measurements . As many as four different sources could be
placed in this column with the most important contri butor listed first. These
codes are defined in Table 4-3.

The DATE and TIME columns are self-explanatory , while the RESULTS include the

Lie, L50, an d L90 A-we i ghted sound levels obtained from the 10-mi nute noise sample.
In Figure 4-3, which contains data from BSSU #0628, the measurement site 01

was located in Lowenhill Avenue in the City of Pittsburgh (BORO 188). The site
was located in a low-density area bordered by undeveloped land (ZONE RISP) in the
vicinity of a school (MISC 01). The major source of noise was traffic, although
construction and aircraft contributed to the levels (SOURCE 010204). The measurement -

was taken Novem ber 15, 1973 (DATE 111573), at 2:47 p.m. (TIME 1447). The 10-minute
sample had 66, 58, and 55 dB as its respective L10, L50, and L90 A-weighted sound
levels.

After similar data sheets were completed for each of the 659 BSSU ’s in Allegheny
County, a computer was programed to store this information. A sample of the noise
file is contained in Appendix B. Then, using a second program to sort this infor-
mation , the data could be analyzed according to a number of different parameters.
This analysis is detailea in the following sections.
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Table 4-2

Noise-Sensitive Area Computer Code

Symbol

oi Schools
02 Hospitals
03 Churches

04 Nursing Homes

Table 4-3
Noise Source Computer Code

01 Traffic 13 Industrial 25 Shovel ing Snow
02 Construction 14 Trees 26 Transformer
03 Dogs 15 Garbage Col . 27 Boat Whi s t l e

04 Planes 16 Rain 28 Idl i ng Truck
05 Trains 17 Church Bells 29 Boat
06 Lawn Equipment - 18 Industrial Sirens 30 Idling Trains
07 Leaf Comp. 19 Radios & TV 31 Ai rport Operations
08 Emer . Sirens 20 Street Cars 32 Farm Equipment
09 Birds 21 Raking Leaves 33 Gunshots
10 Crickets 22 Runn ing Water 34 Thunder
11 People 23 Power Saws 35 Minib i kes
12 Air Cond. 24 Pumps (oil , gas, etc.)
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SECTION 5. RESULTS

The Allegheny County comunity noise survey had two main objectives which
somewhat established guidelines for the analysis procedure. The first was the
evaluation of the existing acoustic environment; the second the development of
the technical foundation for conmunity noise legislation. *

As a result of the speci fic methodology used, a massive amount of data was
obtained--over 700 sites were surveyed with such i nformation as A-weighted sound level ,

major sources, location, time, and date recorded for each. In order to put this
Information into a workable format, the noise survey data were sorted and analyzed

according to the specific parameters listed below:

BSSU
- Hour
- Source
- Zoning/Land Use
- Noise Sensitive Area
- Municipality

Since prototypes of this specific program and objectives were not available ,
the outcome could not be anticipated . Consequently, not all the results could be —

used for this particular piece of legislation . Some parameters produced informa-
tion that could be di rectly incorporated into the proposed regulation , while others
produced only i nteresting numbers. Nonetheless , the results of each analysis are

discussed in the followi ng section along with their impact on the proposed regulations.

5.1 Results of BSSU Analysis

Figure 5-1 shows the computer analysis for BSSU #0628 whose data sheet was
discussed in the previous section . Measurements were taken at 24 sites within
the BSSU, and for each site , Lpj~ L50, and L90 A-weighted sound levels were obtained .
Cumulative distributions were then formed for the 24 L~~ values and the following
statistica l calculations were made:

NUMBER. The number of records processed .

n = 2 4  (8)

* Selected sections of the proposed Allegheny County comunity noise legislation
are presented in Appendix A.
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SUM The total va lue of a l l recoras

SUM = Ex 1 x1 + x2 + x 3 ... + X n (9)

MEAN The val ue of SUM divided by the number of records

MEAN = SUM/NUMBER = = u (10)

SUM 2 The total value of each level result squared

S U M 2 = E x~
2 x12 + x 22 + x 32 + ... +x~

2 (11)

Sl The value of SUM 2 minus the MEAN squared times the
number of records .

Si = S1~M 2 - ja2n = zxj
2 — 

~~~~~~ (12)

S2 The value of Si divided by the number of records
less one .

S2 = Sl/(n-l) = [zx i 2 - 
(x~)2 )/n l (13)

S The square root of the value of S2

5 =v~~~~= VS1/(n—1) (14)

ERR - 99* (S x t99 )//ii T (15)

t99 = value exceeded in both directions with a
probability of .01 in a student t distribution
with n degrees of freedom

ERR - 95* (S x t95)/,/~ T (16)

t95 = va l ue exceeded in both directions with a
probability of .05 in a student t distribution
wi th n degrees of freedom

ERR - 90* = (S x t90)//~ T (17)

= value exceeded in both directions with a probability of
.10 in a student t distribution with n degrees of freedom

After these calculations were repeated for the 150 and Lg~ parameters, 
the

Leq level was obtained using equations 18 and 19 which were developed from

equations 3 through 6.

s = (t10 
- L50)/l.28 (18)

+ .115 s (19)

* From these error val ues, confidence intervals could be established . In this
particular BSSU, the mean L90 A-weighted sound level with a 90 percent conf 1-
dence interval was 54.9 + 2.2 dB • Thus, I f the measureme nt were repea ted
100 times, the mean L90 A-weighted sound level would fall between 57.1 and
52.7 dB 90 timec .
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where: L10 = Mean or average L10 A-wei ghted sound level in BBSU
= Mean or average 110 A-weighted sound level in BBSU

The entire procedure was repeated for each of the 659 BSSU’s in Allegheny
County. The results of the computation are shown in Figure 5-2. As this figure
presented a current evaluation of the noise environment , it was used to formulate
the anti-degradati on section of the proposed legislation .* This section establishes
“ambient” noise standards using the same reasoning behind the development of the

ambient air standards.
While the range of A-weighted sound levels for measurement locations within each

individual BSSU was small , the range of average levels from one BSSU to another was -
•

large , as indicated by the numbers in both Figure 5-2 and Table 5-1.

Table 5-1
Range of A-weighted Sound Levels of BSSU ’s

L * L * I *
_____ 

90 50 10
Location MAX~~ M1N MAX MIN ~i~X MIN

Allegheny County 67.3 31.3 73.5 34.3 87.3 40.6
City of Pittsburgh 61.5 41.0 67.0 47.8 75.0 55.1

* t represents average A-wei ghted sound level in the BSSL

5.2 Hour-by-Hour Analysis

To obtain a temporal analysis , the survey data werr aral yzed according to the
hour in which the measurement was made. First, all measuremen ts taken between the

hours of 0800 and 0900 were sorted . Then. the individual L10. L50, and

paramete~ were put into histograms from which statistical averages were obtained

using equations 8 through 19. Finally, the proced ure was repeated for measurements

taken from 0900 to 1000. 1000 to 1100. 1100 to 1200 hours , etc . The resulting

computer printou t for a typical hourly group ing (0900 to 1000 hours ) is shown in

Figure 5-3.
The hourly results for Alleghe ny County are listed in Table 5-2 and plotted

In Figure 5-4. The analysis shows that between 0900 and 1701) hours. the hourly

* See Appendix A for exact wording of this legislati on .
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variati on was small enough to validate the earlier assumption that only a single
measuremen t during this time period would be needed to determine the daytime noise
climate .

Tabl e 5-2.
Hourly Measurement Results

Time No. of Measuremen ts L10 L
~a 

L90* t eq
0800 - 0900 190 62.7 55.4 50.8 59.2
0901 - 1000 946 59.2 50.9 46.5 55.7
1001 - 1100 1504 58.1 49.3 44.6 54.8
1101 - 1200 1288 57.4 48.6 43.9 54.0
1201 - 1 300 1006 57.8 49.2 44.3 54.4
1301 - 1400 1093 58.6 49.9 45.2 55.2
1401 - 1500 1076 58.4 49.5 44.8 55.1
1501 1600 576 60.3 51.7 46.7 56.9
1601 - 1700 59 62.0 52.5 47.0 58.8

t represents average A-weighted sound level in specifi c time period .

It is conceded that nighttime and rush-hour measurements should have been taken
to obtain more detailed results . However, since the purpose of this survey was to

obtain a baseline for coninunity noise legislation , these 0900 to 1700 hours readings

would be sufficient. Standards based on the extremely high levels generated
during the rush hours would tend to be too high , while the 10-decibel nighttime
reduction specified in reference 9 elimi nated the need for nighttime data .*

While the hourly parameter analysis established certain validity to the survey

methodology , it produced no information that could be i ncorporated into the proposed

leg islation.

5.3 Source-by-Source Analysis
To analyze the major sources of noise, the followi ng procedure was used. First ,

all measurements wi th traffic as their primary noise source was sorted . Next, histo-

grams were made of the L-ievels for these 5166 data points and the average L10, L50,
and L90 A-weighted sound levels were obtai ned along with an Leq • The computer analysis

for this traffic source is shown in Figure 5-5. Finally, the procedure was repeated

for the other significant sources. The results are summarized in Table 5-3.

* It should be noted that the 190 measurements taken during the 0800 to 0900
morning rush hour were used to establish the noise baseline for Allegheny
County. However, since this number is a small percentage of the more than
7700 measurements taken , the distortion will be min imal.
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Table 5-3
Noise Source Analy sis *

— Loudness Numeri ca l
Code Source lb . of Sites Leg Rank Rank

01 Traffic 5166 57.3 5 1
02 Construction 244 54.3 7 4
03 Dogs 190 48.3 13 6
04 Airc raft 946 51 .6 10 2
05 Railroad Operations 62 59.9 2 11
06, 07 Lawn Equipment 156 50.8 12 7
08 Emergency Sirens 8 52.4 8 17
09 Birds 262 42.7 17 3
10 Crickets 42 42.2 18 13
11 , 19 People 123 51.1 11 8
12 Fans , Air Conditioners 29 54.6 6 14
13, 18, 24, 26 Industrial Operations 216 58.7 4 5
14 Rustling of Leaves 93 47.2 16 9
15 Garbage Collection 8 59.2 3 17
22 Running Water, Rivers 66 48.2 14 10
23 Power Saws 21 52.3 9 16
31 Airport Operations 61 62.8 ‘I 12
32 Farm Equipment 27 47.5 15 15

* In a separate analysis , the noise sources at sites within the City of Pittsburgh
were ranked numerically. Traffic was the major source at 74.3 percent of the
sites and the secondary source at an additiona l 15.6 percent. Other significant
sources were people (major source at 10.4 percent and secondary source at 12.0
percent), aircraft (0.4 percent and 21.5 percent), dogs (03.0 percent and 14.3
percent), trains (01.2 percent and 14.6 percent), construction (01.9 percent and
04.1 percent), and industrial operations (02.8 percent and 14.1 percent).
Primary sources were listed first in the source section of each data sheet
(Figure 4-3). Secondary sources were listed second . Additional sources were
not inc luded in this analysis.

While this procedure may appear to be a rather simp le method to analyze

the data , Table 5-3 does reveal those sources which both need to be reduced

and can be controlled by local regulations. Traffic was the major source in

the greatest number of sites , while airport operations produced the hi ghest

Leg value . Both of these sources can be regulated as well as most of the other

major sources listed . However, this table could also be somewhat misleading ,

as shown by the low 1eq va lues of dogs. Their high -pitched barking was a

common nuisance in Al l egheny County .

5-10

_



r
Although the source evaluations produced no di rect contributi on to the

regulations, it did priori t ize problem areas as well as justifiy controls for
such sources as traffic , cons truc tion , industrial operations , etc.

5.4 Zon i ng/Land Use Anal ysis
To define the existing A-weighted sound levels for the various land uses, the survey

data were analyzed according to the zoning criteria in Table 3-1. To begin , all

data obtained taken in an Rl (low-density residential) land use were sorted.

Then the different statistical parameters were obtained using equations 8 through
19. Finally, the procedure was repeated for the other zoning categories wi th the
results summarized in Table 5-4.

Th€ table also classifies these results according to adjacent land uses.
For exampl e , the measurements made in low-density residential (Rl ) areas Can be

subdivided into such categories as R1C3 , R1M4 , R1SP , etc. The R1C3 classification
represents measurements in a l ow-density residential area with an adjacent
commercial land use in the same sampling element. Similarly, an R1M4 classification
represents a measurement taken in low-density residential areas wi th an adjacent
industrial land use in the same sampl i ng element. Thus , the 4883 measurements
obtained in Ri land use can be divided as fol lows: 2149 R1R1 , 277 R1R3, 211 R1R5,
etc. Similar analyses were made for the other zoning categories.

As indicated in Table 5-4, the adjacent land use did have a signifi cant infl uence
on the A-weighted sound levels. As an example, the Leq for the R1R1 sites averaged
52.0 dB compared to 57.3 dB for the R1R3 sites. Similarly, the Leq for the M1M4 sites
averaged 65.8 dB compared to 59.7 dB for the MlRl . However, since regulations based on
the categories listed would be far too complex to understand and enforce, Table 5-4
was consolidated i nto the combinations below with the results summarized in Table 5-5.

- Residential bordered by Residential - RR
- Residential bordered by Commerical - RC
- Residential bordered by Industrial - RM
- Comerical bordered by Residential - CR
- Commerical bordered by Commercial - CC
- Coninerical bordered by Industrial - CM
- Industrial bordered by Residential - MR —

- Industrial bordered by Commercial - MC
- Industrial bordered by Industrial - MM

5-il
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Table 5—5
Combination Zone-by-Zone Analysis

Uo. of
Category Sub Sites L 10 L50 L9Q Leq

R 1R 1 2149 56.0 48.3 42.8 52.8
R1R3 277 60.8 52.8 48.2 57.3
R1R5 211 56.~ 45.2 40.0 53.5

R ‘ Sordered R1SP 1519 56.0 46.7 41.9 52.8es 
.‘
~~ R3R3 94 60.5 53.0 48.9 56.9)~ es ent a R3R1 158 59.4 51.4 47.4 55.9
(RR) R3SP 84 60.0 52.4 48.7 56.5

R5R5 186 52.2 42.4 38.2 52.0
R5R1 108 54.6 43.8 38.7 52.0
R5SP 106 50.3 41.5 37.5 46.8

TOTAL RR 4892 56.2 477 42.7 52.8

Residential Bordered RIC3 471 60.8 52.5 47.4 57.3
By Cor~ercla1 R3C3 139 63.4 55.6 50.9 59.1

CRC) TOTAL RC 610 61.4 53.2 48.2 57.9

R1M 1 110 59.4 50.8 45.4 56.1 —

Residential Bordered R1M4 124 59.4 52.8 49.0 55.6
By Indu strial R3M1 19 62.5 55.6 52.0 59.6

(p14) R3144 55 65.3 57.4 53.3 60.0
R1146 14 57.3 49.5 47.5 53.8

TOTA L ~4 322 60.1 52.9 48.6 56.8

Coeeserclal Bordered C3R1 277 67.2 58.6 51.8 63.7
By Resident ial C3R3 71 67.0 59.3 53.8 63.5

(CR) TOTAL CR 298 61.1 58.8 52.3 63.6

Coarercial Bordered C3C3 87 66.2 57.8 53.7 62.9
3y Coøinerclal C5C5 10 73.3 68.0 63.6 10.0

(CC) TOTAL CC 97 66.9 58.9 54.7 13~4

Coerercial Bordered C3M1 21 67.5 59.3 53.3 64.0
By Industr ial C3M4 23 68.5 61.9 55.9 65.0

(CM) TOTAL CM 44 68.0 60.7 54.7 64.4

14I R 1 56 63.2 54.9 49.3 59.7
Indust r ial Borde red M 1R3 13 69.7 63.2 58.1 66.3

By Residential M4R1 89 66.3 58.6 53.7 62.7
(~~~~~) 

M4R3 32 69.1 62.5 58.3 65.6
M6R 1 6 63.5 57.7 54.3 60.1

TOTA L MR 196 66.1 58.4 53.5 62.6

Iii uu sL ria l Bordered M 1C 3 13 66.2 58.2 52.9 62.7
By Coe,nerclal M4C3 38 70.6 62.7 57.2 67.1

(MC ) TOTAL MC 51 69.5 61.5 56.1 66.0

M iM i 21 63.8 53.0 51.9 61.2
Industr ial Bordered M1144 18 69.4 62.1 57.2 65.8
By Industrial M4M4 93 70.3 63.1 57.9 66.7

(P~1) 144141 13 68.5 61.8 58.0 65.0
148MB 11 71.8 64.8 59.3 68.2

TOTAL + 156 69.3 61.6 57.1 ~‘7

NOTE : t Is average A-weighted sound level for sites
wi thin a particular zone .
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While a sizeable spread still existed within the individual combi nations , the
number of entries was reduced to a workable amount. Table 5-5 is refined in
Table 5-6 , which was used in drawi ng up the proposed noise legislation in Appendix A.*

Table 5-6

Existing A-weighted Soun d Levels Across Zone Property Lines

Emi tting Receiving Land Use

Residential Commercial industrial
Residential 53 58 57
Commercial 64 63 64
I ndus tr ial 

- 
63 66 66

As a point of interest, Figure 5-6 compares the cumulative distri bution of
A-weighted sound levels taken at sites located in residential areas (only Ri or R3
land uses were in the sampling element) to those sites located in residential areas
bordered by commercial or industrial activities . While there is a significant
increase In the levels, the increase is not as great as was anticipated.

There are a number of other parameters that could be used in combination wi th
the zoning to obtain more informati on. Figure 5-7 results from an hourly analysis
of the L90 A-weighted sound levels of sites taken in separate M4, Mi , R5, R3, and
Ri land uses. The tabular information in this figure indicates the number of
measurements taken in each zone for each hour. While these data make no direct
contribution to the proposed regulations , they do, for the most part , verify the
earilier assumptions of a constant noise level from 0800 to 1600 hours .

As an additional test to determine the direct effects of industrial operations
on residen tial areas , the following cri teria were used to sort and analyze the data .

- Sites located in low-density residential areas (Rl ) bordered by heavy
In dus tr ial areas (M4 )

- Industrial operations as the major noise source
The resulti ng computer printout is shown in Figure 5-8. Al though it was

anticipated that such information would be used in defining problem areas and
setting more exacting standards, only a limi ted number of sites met the specifi c
criteria.

* See Appendix A for exact working of proposed county legislation .
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Figure 5-6. Increase in A-weighted Sound Levels Caused
by Commercial or Industrial Activit y
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5.5 Nulse-Sensitive Area Analysis
In order to est~biish appropriate standards for various noise -sensitive areas

such as schools and hospitals , part of the survey was set aside to determine their
acoustic environments . To obtain these results , the data were sorted and anal yzed

according to the specific type (if any) of noise -sensitive area in the vicinity of
the measurement site. The resul ts, summarized in Table 5-7 , indicate that the four
areas had approximately the same A-weighted sound levels.

Table 5-7
Noise-Sensitive Area Analysis

Code Noise -Sensitive Mo. of Sites —* 
- 

t~Area 10 50 90 eq

01 , 1C Schools 566 60.7 52.7 48.0 57.2
01 , 1M Hospit als 68 62.3 56.3 52.6 58.8
03 Churches 397 61.6 53.4 48.6 58.1
04 Nursing Homes 20 60.9 51.6 56.1 57.9

* r represents average A-weighted sound levels in vic inity of paricu lar noise-
sensitive areas.

A cumulative distribution was made for the 566 L 
~, 

values taken at sites located

near schools. Similar distributions were made for the L 10 values of the other four

categories and the composite results plotted in Figure 5-9. This procedure was then

repeated for the L50 and L90 levels. The figure somewhat contradicts Table 5-7 .

since the composit ion distribut ions have a significant range. A lso shown in this

figure is the distribution of L parameters for measurements taken in residential

areas . Note that the resident ial distribution is sli ghtly lower or qu ieter than

that of the noise-sensitive areas. This result indicates that any crite ria

established for residential areas would be more than adequate for those noise-

sensitive areas. To set special low criteria for the schools and hospitals would

be inconsistent with the existin g acoustic environment.

5.6 Munici pality -by-Municipalit y Analysis

To obtain a municipal noise analysis , the survey data were anal yzed accc’rdina

to the township or borough where the individual measurement was taken . For examp le,

all sites located in Aleppo (Code 101 ) were listed and the stat istical pai-ameters

were obta i ned us i ng equations 8 through 19. The procedure was then repeated for the
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other 128 municipalities wi th the Leq results summarized in Figure 5-10.
Additionally, the survey data in each township or borough were subdivided into
the different zoning classifi cations and analyzed . These results are
summarized in Table 5-8. Originally, this information was studied to determi ne
possible standards, but it eventually was used for publicity for the program .
There was no justifi cation for setting one level in Township A and a separate
level in Township B, since the discrepancy of levels within a given township
was too great. Also , to set levels according to zone and township would
have been far too cumbersome to enforce.

5.6.1 Analysis for the City of Pittsburgh
Figure 5-11 contains the individual BSStYs comprising the City of Pittsburgh. *

The L10, L50, and Lg0 A-weighted sound levels for each BSSIJ within the city are
summarized in Table 5-9. As mentioned in Section 5.1 , there was a large range of
values for the BSStY s within the city limi ts. While this particular information
was not used in preparing the noise ordinance , it was used as a prelude to the public
hearings and workshops.

As a final point of interest , the computer results for the 979 sites comprising
the City of Pittsburgh are listed in Figure 5-12. They are somewhat higher than
the results of the 7741 sites comprising Al l egheny County which are listed in
Figure 5-13.

* This figure , prepared especially for publicity purposes , uses a different
numbering system than the one in Figure 3-2. It was felt that the simple
system used would be more easily understood by the general public.
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Table 5-8

Municipal Noise Analysis

COOE PVNICIPALITY Esites ~~ L50 L~~ L R),R3 C3.CS Ml M4 ,M6.MB

~ #sltes L~ Ssl t ,s L~~ Islt~s L~~

101 Aleppo 15 53.6 45.5 40.9 50.1 10 51.7
102 Aspinwal l  8 59.9 54.5 51.0 56.5 6 65.8 1 54.8 1 57.2
103 Avalon 15 70.3 63.0 58.9 66.1 13 65.8 1 79.7
104 Ba l dwin Boro 81 58.5 49.2 45.4 55.3 70 53.8 4 65.5 5 66.2
105 BaldwIn Twp . 14 56.7 48.5 44.1 53.2 12 50.7 1 65.5 1 71.5
106 8.11 Acres 51 51.9 42.5 38.1 48.7 37 49.5 1 59.8
107 Bellevue 18 64.3 56.0 50.8 60.8 14 61.2 3 61.8
108 Ben Avon 8 71.1 63.9 58.9 67.5 6 68.3 1 73.7
109 Ben Avon Hts 2 63.5 59.0 54.5 60.4 2 60.4
110 Bet hel Park 135 54,0 46.3 41.6 50.5 118 50.8 2 49.4 5 43.2
111 Blawnox 5 58.8 54.4 51.2 55.8 3 55.8 1 50.6 1 61.0
112 Breckenrid qe 9 64.2 57.6 52.7 60.7 6 57.3 2 61.9 1 81.1
113 Braddock 6 63.0 56.3 53.3 59.4 3 58.4 3 60.1
114 Braddock H Ill s 15 55.0 49.1 46.7 51.5 15 51.5
115 Bradford Wood s 14 51 .5 41.9 38.4 48.4 14 48.4
116 Brentwood 23 58.1 50.7 46.4 54.5 19 55.0 3 59.2
117 Br Idgeville 17 58.3 50.1 46.2 54.8 13 54.8 1 51 .8 1 49.6
118 CarnegIe 37 60.2 53.3 49.9 56.6 27 55.8 1 69.5 2 66.8
119 Castle Shannon 24 61.0 51.7 47.0 57.8 21 56.3 3 68,3
120 Chalfant 2 55.5 48.0 46.5 51.9 2 51.9
121 Ch.swfck 8 65.0 57.9 52.6 61.4 6 58.8 1 74.4 1 65.0
122 ChurchI ll 22 65.9 59.1 55.1 62.3 16 62.5 1 69.1
123 ClaIrton 28 62.0 53.6 49.4 58.6 21 56.5 3 60.0 3 71.5
124 Collie r 119 57,8 49.2 45.2 54.4 3S 55.2 2 61.8 10 60.5
125 Corao po l i s  21 62.2 54.6 50.3 58.7 18 56.7 1 72.0 2 70.3
126 Crafton 20 59.5 50.3 46.6 56.2 17 56.8 1 56.6 2 52.4
127 Crescent 30 63.4 53.9 48.0 60.2 22 58.8 5 68.4
128 Dorinont 17 64.1 55.5 51.1 60.7 14 58.5 2 71.8
129 Dravosburg 12 67.8 59,1 53.3 64.4 6 69.3 2 70.2 2 67.6
130 Ouquesne 18 67,0 59.4 54.8 63.5 11 59.6 4 74 .7
131 East Deer 21 64.2 52.1 46.2 62.4 18 61.8 1 70.5
132 East MeKeesport 2 67.0 56.5 47.5 64.2 2 64.2
133 East Pittsburgh 7 65.9 58.4 54.3 62.3 4 57.0 3 69.5
134 Edgewood 17 60.1 52.7 48.0 56.5 16 56.3 1 60.4
135 Edgeworth 14 62.8 54.6 49.9 59.3 12 58.2 1 77.5
136 Elizabeth Boro 4 55.3 49.0 45.8 51 .8 4 51.7
137 Elizabeth Twp. 175 56.7 46.3 40.5 53.9 143 53.6 8 67.1 2 57.3
138 (msworth 12 64.7 59.3 56.6 61.3 8 57.1 1 67.0 1 72.4
139 Etna 14 65.6 59.1 54.5 62.1 9 57.5 2 64.4 3 74.5
140 Fawn 94 56.2 44.8 393 53.9 72 54.0 1 72.3 5 58.6
141 Finilay 175 56.5 46.3 40.7 53.6 75 53.1 14 64 .9 17 53.0
142 Forest HI lls 23 60.6 52.2 47.6 53.2 19 57.6 2 62,6
143 Forward 142 53.1 44.6 40,3 49.7 29 51.9 6 52.0
144 Fox Chape l 90 54.2 45.5 41.3 50.8 81 50.6
145 Franklin Park 111 53.3 41.1 35.3 51,5 100 51.4 5 61.6
146 FrazIer 63 52.0 39.5 34.0 50.5 44 50.7 3 45.7
147 Glassport 1)~ 59.~ 54 ,2 51.9 56.5 14 53.6 2 67.9 2 62.9
142 Glenfleld 8 68.6 61.8 55.9 65. 0 4 61 .8 1 63.4
149 Greentree 31 p 2.8 55.5 51.5 59.2 19 58 .3 4 69.7 2 66. 1
l5fl HaC.pton 179 56,7 47.7 42.2 53. 4 137 52.2 11 72.5 2 60.6
151 Harma r 57 64 .2 55.1 49 .2 60.9 31 57.5 3 70.5 13 65 .2
152 Harrison 76 59.8 52.7 48.2 56 .2 59 56.0 2 68.9 5 64.9
153 Haysyilie 3 69.7 58.3 54 .0 67. 4 3 67.4
154 HeIdelberg 3 58.3 52.7 51 .3 54.9 3 54 ,9
155 Homestead 16 60.2 53.5 50.3 56.6 8 54 .4 4 60.4 3 60.6
156 Indi ana 137 54.3 45.3 40.6 51.0 93 52.4 1 59.7 5 65.2
157 Ingram 9 51 .7 47.0 44 .8 48.5 9 48,5
158 Jefferson 135 56.3 48.3 44 .1 52 .8 104 51.5 6 60.2 24 57.0
159 Kennedy 67 60.9 51 .1 45.8 57.8 48 57.5 7 58.3 4 51.8
160 Kl lbu ck 29 57.7 51 .0 47.0 54.2 11 53.4
161 Leet 15 56.6 41.3 42.5 53.4 15 53.4
162 Leetsdale 14 69.6 62.5 57.3 66.0 5 68.5 1 64.8 7 62.6
163 Liberty 15 58.8 49.3 44.9 55.6 12 54.3 2 64.5
164 Lincoln 39 58.5 49. 1 44 .7 55.3 28 54.5 1 67.0 2 63.4
165 Marshall 122 54.8 44. 1 39 .1 52 .1 85 52.0 7 67.2 2 58.6
166 McCand less 185 55.9 47.3 42.5 52.5 138 51.3 11 62.8
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Table 5-8. (cont.)

CODE MUNICIPALITY Isites L10 150 190 1 _~~~~R3 C3 .C5 Ml ,M4,M6,M8 -

~~ Isites L~~ •sites Leg •sltes L~~

167 Mc0onald 3 63.7 47.7 39.0 65.7 3 65.7
168 McKeesport 67 63.9 55. 4 50.2 60. 5 54 58.9 8 68.3 2 70.9
169 Mckees Rocks 20 62.9 54 .9 51.0 59. 4 11 57.9 4 62.9 5 60.0
170 MIl lval e 11 66 .5 57.2 50.7 63.3 9 61.3 2 72.0
171 Monroeville 203 60.3 53.3 48.9 56.7 136 54.9 25 69.5 7 61.0
172 Moon 204 64.8 55 .3 49.6 61.6 137 59.6 16 69.5 16 71.6
173 Ut. Lebanon 91 59 .3 51.7 47.5 55.8 80 55.5 2 59.9
174 Mt. OlIver 8 64.4 57.1 52.8 60.8 7 59.4 1 70. 4
175 Mun ha i l  36 56 .4 49.7 46 .4 52.8 32 52.2 1 71.8
176 Nev i l le  19 72 .5 64 .4 58.3 69.0 5 61.4 1 60.5 13 72.8
177 N . Braddock 15 60. 4 55.8 52 .1 57.3 11 54.3 3 64 .2 1 0.5
178 N. Fayette 176 59.6 48.8 43.2 57 .0 99 57. 0 8 64 .7 ~ 62.4
179 N . Vers a i l l e s  86 60.2 53.1 40 .7 56.6 55 53.9 21 64 .4 4 57.7
180 Oa kda le 7 54 .1 47. 0 42.1 50.5 6 49. 4 1 57.5
181 Oakr”ont 24 62.0 55. 4 51. (~ 58.5 20 58.3 1 67.5 2 61 .2
182 O Hara 88 58.3 51.3 47.3 54.7 61 52.1 7 64 .1 11 61.5
183 Ohio 62 51.1 40.5 35.5 48.4 54 47.5 5 56.3 2 5 7 7
184 Osborne 7 69.6 60 .0 54.3 66.5 6 68.1 1 57.5
185 Penn Hills 258 60.2 52.2 47.3 56 .7 202 55.3 23 64.6 13 62.1
186 PIne 153 55.7 45.5 40.3 52.8 102 53.1 8 66.3
187 Pltca irn 9 62.3 53.8 47.2 58.9 5 55,7 3 63.4
188 Pittsburph 979 62.4 55.2 51.0 58.8 630 56.3 57 66.3 138 66.5
189 Pleasan t Hills 35 60.0 52.1 47.8 56.5 25 53.7 7 64.8
190 Plun~ 265 58.7 48.9 43.9 55.6 196 55.5 7 68.4 12 65.3
191 Port Vue 13 57.8 49.4 43.0 54.4 11 53.9 1 58.8
192 Rank in 5 64.2 58.6 55.2 60.8 3 57.0 2 66.5
193 Reserve 29 58.8 48.7 43.0 55.9 23 56.2 2 55.0
194 Rlc h la nd 158 53.9 45.0 40.3 50.6 129 50.5 5 68.0 1 47.1
195 RobInson 131 62.3 53 .7 48.2 58.9 78 56.9 8 63.8 15 63.2
196 Ross 189 59.2 50.8 45.8 55.8 134 55.0 7 63.3 1 72.8
197 Ross l yn Fan’~s 8 60.9 54.1 51.8 57.3 ~ 57,5 3 57.3
198 Scott 61 58.9 51.2 47.7 55. 4 51 54.7 5 60.7 3 56.4
199 Sewic kley 17 65.1 51.2 51.9 61.6 14 61.7 1 70.1
200 Sewlckley Hts. 61 55.7 43. 6 38.5 53.9 50 52.6
201 Sewlckle y Hills 25 48.1 38.2 34.2 45.1 21 47.5
202 Shaler 148 57.8 49.3 44.9 54.4 130 53.3 5 63.9 7 70.1
203 Shar psburg 14 69.2 61.9 57.5 65.6 4 60.5 1 73.0 8 67 .7
204 S. Fayette 175 53.3 44.5 39.7 49.9 83 52.0 8 56.3 9 56.9
205 5. Park 82 55.5 45.3 40.6 52.6 54 51.4 4 58.4 13 53.4
206 S. Versailles 7 51.0 40.9 37.4 48.1 6 49.6
207 Spri n 9dale Bnr , 11 65.5 56.8 52.6 62.1 8 62.0 3 62.3
208 Spr Inada le Tw p. 25 60.7 50, 4 45.0 57. 8 17 52.0 3 73.9 2 76.0
209 Stowe 26 65.1 56.2 51.2 61.8 15 61.5 4 65.2 4 62.5
210 SwissvaiD 19 57 .7 51 .4 47.7 54.2 15 53.8 4 55.6
211 Tare ntum 16 59.9 52.5 47.4 56.3 12 55.9 1 68.1
212 Thornbur~ 6 56.2 47.8 45.3 52 .8 5 52.0 1 56.5
213 Traf f ’ rd  2 67.0 56.5 47.5 64.2 2 64.2 -
214 Turtle Creek 13 58.4 52.9 49.3 55.0 1 50.0 5 60.7 1 61.8
21 5 Upper St. C ia i r  109 55 .4 47. 1 a2.5 51.9 89 50. 4 6 61.9 1 56.9
216 Verona 9 60.1 53.9 50.1 56 .6 7 56.8 1 55 ,5
217 Versa i l l es  7 59.3 51.9 47.6 55 .7 5 56. 4 1 62.5 1 48.2
218 W a l l 8 56.0 49.6 45.9 52.5 5 48.5 1 51. 4 2 6 3.8
219 Wes t Dper 262 52 .0 4 1.3 36.2 49.3 183 50.0 6 51.4 4 55.4
220 West El izabeth 3 66.7 57.7 53 .3 63 .4 1 61 .0 64 .6
221 West Horestead li) 59 .3 53.4 49.2 55.8 7 52 .1 6 65.3 3 64 .8
222 Wes t ~-9ff 1in 141 61.3 5 3 4  49.1 57.9 102 5& .6 6 65 .3 30 66 .9
223 West V Iew 16 57.7 48.8 43.8 54 .4 14 53.0
224 Whit ake r 6 55,0 48. 0 44.2  51. 4 6 51. 4
225 WhIteha l l 51 54.8 4 7 9  43. 6 51.2 41 50.9 8 53. 9
226 White Oak 6 58.9 50.3 44 .9 55.5 54 55 .2 7 6~ .IJ
227 Wi lk In s 33 56.7 50. 4 4 7 .5 53.7 25 51.2 6 61 .7 2 54 .4
228 W tlk ins b urq 47 59.6 52.4 48.3 56.0 36 55.1 6 60.8 1 59 .1
229 W ilmerding 6 62 .7 58.3 56.0 59.7 5 56.2 1 77.4
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Table 5-9

Average L10, L50, and L90 A-weighted Sound Levels (Pittsburgh)

BSSU L~~4 
L50 L90 BSSU L10 ~~ 190 

- 

BSSIJ t10 L5~ L90

1 56.2 48.7 46.5 18 66.7 60.1 56.1 34 63.2 58.1 54.3
2 61.0 53.4 49.7 19 69.2 63.2 60.9 - 35 69.3 57.2 49.2
3 61.0 I 53.0 50.0 20 69.4 61.8 58.2 36 61.5 53.7 49.4
4 62.6 51.1 44.3 21 63.3 56.6 51.7 - 37 61.7 54.0 50.0
5 60.0 51.1 47.8 22 61.6 53.9 49.1 38 60.5 54.3 49.2
6 67.7 60.9 56.4 23 57.6 51.7 46.1 39 59.4 52.9 49.3
7 65 .0 ’ 59 .3  55.8 24 66.4 57.2 51.8 40 62.0 54.9 50.3
8 64 .7 j 57.7 52.9 25 67.8 62.1 58.2 41 58.4 51.3 47.3
9 55.6 50.0 46.0 26 63.5 56.6 51.4 42 60.8 54.0 50.1

10 62.3 52 .7 46.2 27 67 .4 62.5 58.7 43 56.1 49.3 45.5
11 65.3 52.7 48.2 28 59.7 52.0 47.5 44 60.0 52.5 48.5
12 64.4 56.3 52.1 29 71.0 64.5 61.3 45 60.5 52.0 48.2
13 75.0 67.1 62.0 30 71.0 64.5 61.3 46 62.9 56.1 51.0
14 59.3 51.4 47.6 31 61.0 55.0 51.1 47 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 33 68.7 61.8 58.3 49 58.6 51.4 47.3
17 55.1 47.8 41.0
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SECTION 6. CONCLUSIONS

Community noise legislation must have a firm technical foundation if it is

to be effective in controlling noise and in withstandin g the anticipated legal and

technical cross examinat ion when it is enacted. During the initial stages of

the Allegheny County noise program , it was thought that an extensive survey

was necessary to formulate such legislation. Since the resultin g ordinance was

never enatced , however , th is hypothesis was never put to a practical test. Never-

theless , this development should not affect the merits of the survey itself.

The survey had two main objectives : (1) to develop the technical foundation

for the proposed community noise ordinance , and (2) to define the existing acoustic

env ironment for the enti re county . To achieve these goals , a methodology was
develo ped to gather the data and techniques defi ned to evaluate the results.

The extensive informati on that was obta i ned seems to imply that the methodology

was adequate to gather sufficient noise data . It should be stated that because

the program was designated to encompass the enti re county , a trade-off had to be

made between the num ber of sites surveyed and the tempora l length of noise sample.

Ideally, each si te should hav e been samp l ed for at least 24 hours , but that would

have extended both the survey timetable and bud get to unrealistic levels. However ,

by measuring duri ng pea k activity hours of the day (0900-1600 hours), a detailed

evaluation of the spatial variation of l evels during these high noise periods

could be obta i ned and used as a basis for legislation. This somewhat justified

the length of sample versus number of site trade-off .

Regard i ng the evaluation techniques developed to process the data and

incorporate the results into the legislation , it cannot be stated strongly enough

that thi s document only reports the results of a single survey. While some techniques

may or may not work in Allegheny County , the results could be entirely different

for another geographic area. Only after several surveys are completed can the

analysis by the different parameters --BSSU , source , land use , etc .--be either
accepted or rejected for universal usage.

The reasonin g behind the eva l uation by parameters was basic. Noise data were

recorded in more than 7,000 si tes , with the levels vary ing as much as 50 dB between

different sites. By sorting the data according to the different parameters , it
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was hoped that statistical distr ibutions with minimal standard deviations could

be created around various mean values . For example, i f the L50 A-we ighted sound

levels recorded in all the sites in municipality A formed a norma l distribution

around 60 dB with a standard deviation of 1 dB , then a L50 regulation of 60 dB.
would be compatible with the exist ing environment. In the case of Allegheny

County , th is analysis did not provide usable data when municipalities were the

parameter because the spread of values was too great. However , when the data
were anal yzed by zon i ng or land use , the results coul d be inserted almost directly

into the leg i slat i on .
The hour-by-hour analysis was used primarily to verify the survey methodology.

It had not been ex pec ted to produce any unusual resul ts , and this fact is now

documented.

The BSSU parameter was the only technique available for developing a spatial

picture of the acoustic environment. It is conceded that by shif ting the BSSU

on the ma ps, the results in Figure 5.2 could be entirely different. Thus , al le ged
violators of the anti-degradation section (based on Figure 5 .2 )  could have conducted

a separate survey with an entirely different method ology , come up with a different

number , and have been perfectly justified in challeng ing the citation. As a partial
solution to this problem , measurement procedures for each section of the proposed

noise code were specifically outlined . (See Appendix A). Nonetheless, it is

urged that all community noi se surveying methods be standardized for future usage.

Both analysis of noise-sensitive areas and of major sources produced results

that could be used in the legislation. In the former , the techniques revealed that

standards for residential land use would be compatible for noise-sensitive areas.
In the lat ter , justifi cation was provided for setting up regulations for such

sources as industry , construction , ard traffic.

It is conceded that the present anal yti c methods coul d have been re fi ned , and
additional methods developed for more accuracy . However , since the major task of

the noise program in Allegheny County was regulation and not research , neither the
time nor the funds were available to continue these studies. Nevertheless, if the

program were to be repeated , the data-gatheri ng procedures would probabl y be identical

and the technical analysis procedures similar.

One major draw back was the t ime required to com p letel y survey the entire
geographic area. However , this period allowed for the trai ninci of personnel and

the enactment of a public relations program. Also, since the news media became

interested in the program and periodically reported on its progress , both accurate
6-2



and widespread publicity was obtained . This resulted in more than 1 ,000

individuals and organizations testifying at the public hearings on the proposed

legislat ion.

It is hoped that the documen ted results presented in this report will

contribute to future attempts to decrease noise.
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APPENDIX A
PROPOSED ALLEGHENY COUNTY NOISE LEGISLATION

This appendix contains the followi ng isolated sections from the proposed

Allegheny County Community Noise Legislation . *

1909 - Maximum Permissible Sound Levels Along
Lot Boundary Lines

1910 - Vibration Cr iter i a
1912 - Federal Standards

1913 - Construction Activities

1915 - Anti -Degradation

1916 - Measurement Procedure

Sections 1909, 191 3, 1915, and 1916 were developed either entirely or partially
from the methodology and resul ts described in the text. Section 1910 was developed

follow ing an extensive measurement and analysis program , wh ile Section 1912 was

based directly on work performed by the Environmenta l Protection Agency pursuant

to the Noise Control Act of 1972.

1909--Maximum Permissible Sound Levels Along Lot Boundary Lines

No person shall cause or no person who has charge , care , or control of any lot
shall permit sound to emanate from a lot which exceeds the maximum permissible

sound level establ ished by this section .

.1) Maximum Permissible Sound Levels--The following maximum permissible sound

levels are hereby established :

a) If the soun d emanates from a lot classified as residential , the
max imum permissible sound level is:

1) 55 dBA at any point on a boundary separating the residential

lot from an adjacent residential lot.

2) 60 dBA at any point on a boundary separating the residential
lot from a commercial lot.

3) 65 dBA at any poi nt on a boundary separating the residential

lot from an industrial lot.

b) If the sound emanates from a lot classified as commercial , the
max imum pe rmissible sound l evel is:

* Sect i ons 1911 , 19111. and 1917 have been omittcd from this Appendix. Thus, all
references to them in the text and especiall y in section 1916 have been deleted .
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r
1) 58 dBA at any point on a boundary separating the commercial

lot from a residential 1st.

2) 60 dBA at any point on a boundary separating the commercial

lot from an adjacent commercial lot.

3) 65 dBA at any poi nt on a boundary separating the commercial

lot from an industrial lot .

c) If the sound emanates from a lo t classified as industrial , the
maximum permissible sound level is:

1) 60 dBA at any point on a boundary separating the industrial

lot from a resident i al 1st.
2) 63 dBA at any point on a boundary separating the industrial

lot from a commercial lot.

3) 65 cIBA at any point on a bounda ry separating the industrial
lot from an adjacen t i ndustr i al lot .

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

not directly adjoin a res id ential , commercial , or indus trial lot ,

the performance s tandar d s govern ing noise i n this sect i on shall
app ly a t the nearest res ident i al , commercial , or industr ial lot

boundary.
e) If a mixed lot exists , the leas t restrictive lot standard shall

be use d when esta bli sh i ng maximum perm i ssi ble sound levels under
th is section .

.2) Deviations from Maximum Permissible Sound Levels Established in Section

1909.1--The followi ng deviat ions from the maximum permissible sound levels are

permitted for non-impulsive sounds:

a) The maximum permissible levels established in Section 1 909.1:

1) May be exceeded by no more than:

DURATION ALLOWANCE dBA
up to 15 mm /half hour +3
up to 7-1/2 mm /half hour +6
up to 5 mm /half hour +8

2) Shall be reduced by 5 dBA for sound with a pure tone component.

3) Shall be reduced by 10 dBA for all measurements taken in
residential lots between the hours from 10:00 p.m . to 7:00 a.m.,

prevailing time .
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4) The adjustments in subsection .2(a) of this section shall be

cumulat ive .

.3) Dev iations from Maximum Permissible Sound Levels Established in Section

1 909.1--The followi ng deviations from the maximum permissible levels are permitted

for impuls i ve sounds:
a) The max imum permi ss ib le levels es tabli she d i n Sect i on 1909 .1:

1) May be exceeded by no more than :

NUMBER OF PEAKS ALLOWANCE
PER HALF HOUR dBA

1 +24
2 +18
4 +12
8 + 6

2) Shall be reduced by 10 dBA for all measurements taken in

resi dential lots between the hours from 10:00 p.m. to 7:00 a.m.,

prevailing time .

3) The adjustments in subsection .3(a) of this section shall be

cumula tive .

.4) The l evels established in this section shall not apply to sound originating

from :

a) The human larnyx without amplification.

b) Refuse vehicles .

c) Ci rculation devices located on residential lots and operating between

the hours from 10:00 p.m . to 7:00 a.m., prevailing time.

d) In-flight operation of aircraft , inclu ding pre-takeoff run-up of

aircra ft engines .
e) Propulsion of railroad trains.

f) Recrea tional facilities. . -

g) Any operation required by the Occupational Safety and Health Act

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

h) Barking dogs unless a petition is submitted which contains an

en forcemen t request by the occupants from two or more dwelling units .

1) Commercial farming activities .

j) Building repair and l awn maintenance activities between the hours

fr om 7:00 a.m. to 10:00 p.m., prevailing time unless a petition is

submitted which contains an enforcement request by the occupants

from two or more dwell ing unit s .
A- 3



k) Any unit of a multi- unit dwelling and travel ing to any other

un it in the same dwelling.

1) Any site whose reference noise level as defined in Figure 1

of Section 1915 is l ower than the cri teria established in

subsection 1909.1.

m) Emergency work , operations , and warning dev ices.

1910--Vibration Criteria

.1) No person who has charge, care or control of any lot from which edrthborne

vibrat ions emanate shall produce or permit the production of earthborne vibrations

which , when measured at any point on any structure located beyond his boundary line ,

exceed the criteria in Table I.

TABLE I

TYPE OF VIBRATION CENTER FREQUENCY IN Hz ALLOWABLE
OF THIRD OCTAVE BAND LEVEL

Impulsive Shock * .0142 cm/sec (.0056 in!sec )

Intermittent 1.0 .61 cm/sec2 (.24 in/sec~ )
1.25 .61 cm/sec2 (.24 in/sec-
1.6 .61 cm/sec2 (.24 in/sec2)
2.0 .61 cm/sec2 (.24 in/sec 2)
2.5 .61 cm/sec2 (.24 in/sec 2)
3.15 .66 cm/sec2 (.26 in/sec
4.0 .66 cm/sec2 (.26 in/sec 2)
5.0 .66 cm/sec2 (.26 in/sec-
6.3 .66 cm/sec2 (.26 in/sec 2)
8.0 .66 cm/sec2 (.26 in/sec 2)
10.0 .90 cm/sec2 (.35 in/sec
12.5 1 .10 cm/sec 2 (.43 in/sec )

1.38 cm/sec 2 (.54 in/sec )
20 1.79 cm/sec 2 (.70 in/sec 2)
25 2. 1 7 cm/sec 2 (.85 in/sec
31.5 2.76 cm/sec2 (1.09 in/sec
40 3 .48 cm/sec 2 (1 .37 in/sec )
50 4.35 cm/sec 2 (1.71 in/sec 2)
63 5.55 cm/sec 2 (2.1 9 in/sec 2)
80 7 .04 cm/Sec 2 (2.77 in/sec )

* Use overall level as defined in subsection l9l6.3)b)3).

.2) Deviations from Maximum Permissible Vibration Levels:

a) If a structure has interna l vibrations which exceed the criteria

in Ta b le I, then a violat ion shall occur if the level of external

vibrations exceeds the level of internal vibration s in at least one
one-third octave band .
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1912--Federal Standards

.1) The following standards promulgated by the Administrat or of the United

States Environmental Protection Agency pursuant to the provisions of the Noise

Control Act of 1972 are hereby incorporate d , by reference , as part of the standards
and requirements of this article:

a) Motor Carr iers in Interstate Commerce , Part 202 of Title 40 of the

Code of Federal Regula ti ons .

b) Compliance with Interstate Motor Carrier Noise Emissi on S~andards ,

Par t 32 5 of Tit le 49 of the Co de of Federal Regula ti ons.
c) Noise Emission Stand ards for Construction Equipment , Par t 204 of

Ti tle 40 of the Code of Federal flequlations.

d) Railroad Noise Emission Standards , Part 201 of Title 40 of the

Code of Federal Regulations.

1913——Construct ion Act iv i t ies
No person engaged in construction activiti es or no person who has charge , care ,

or control of any lot on which construction act iv i t ies occur shall permit sound
to emanate from that lot wh ich exceed s the maximum permissible sound levels
esta bli shed by this sect i on.

.1 )  The following maximum permissible sound levels are hereby establ ished :
a ) If the sound emanates from a lot on w hi c h constru c ti on act i v i t i es

occur , the maximum permissible sound level is:
1) 80 dBA at any point on a boundary separating the lot on which

construct i on ac ti v i tie s occur from a res id en ti al lo t.

2) 83 dBA at any point on a boundary separating the lot on which
construction act iv i t ies occur from a commercial lot.

3) 86 dBA at any point on a boundary separating the lot on which

construction act iv i t ies  occur from an industrial lot.
.a) Max imum permissible levels shall apply at a distance no less

than 50 feet from source .

b) In al l instances in which the lot from which noise emanates does not
directly adjoin a residential , commercial , or inaustrial lot , tne

performance standards governing noise in this section shall apply

at the neares t res i denti al , commerc i al , or industr~al lot boundary .

c) If a mixed lot exists , the least restr ic t ive lot standard shal l  be
use d w~en establishing maximum permissible sound levels under this

sect i on .

A-S

L. _ _  
—- — — -_ ~~~~~~~ - . _ ~~—- 



.2) Deviations from Maximum Permissible Sound Levels Established in

Section 1913.
a) The same as permitted by Sections 1909.2 and 1909.3.

1) Any construction activity which is required by state or local

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

prevailing time , will be allowed the deviations in Sections l 909.2(a)l ,

l 909.2(a)2, 1909.2(a)4, 1 909.3(a)l , and 1 909.3(a)3 only.

.3) The levels established in this section shall not apply to sounds

originating from :
a) Lawn maintenance and home repair.

b) Pile drivers .

c) Any operation required by the Occupational Safety and Health Act ,

passed as Public Law 91-596 , on December 29, 1970.
d) Emergency work , operations , and warnin g devices .

1915--Anti-Degrada tion

.1) If any residential lot is located in an area whose reference noise level
as defined in Figure 1 is below those levels established in Section 1909.1, the
reference noise l evel shall represent the maximum permitted noise limitation that

may be received at the boundary line of the residential lot.
.2) Deviat ions from Maximum Permissible Sound Levels Established in Section

1915.1.

a) The same as permitted by Sections 1909.2 and 1 909.3.

b) The maximum permissible levels established in Section 1915.1 may

be exceeded by:

1) 3 dBA for soun ds emanating from commercial lots.

2) 5 dBA for sounds emanating from industrial lots .

c) The adjustments in subsection .2 of this section shall be cumulative .
.3) Exemptions.

a) Same as in Section 1909.4.

.4) Updating.

a) Figure 1 shall be updated every 5 years using a methodology determined
by the Director.

1916--Measurement Procedures

The measurement procedures listed in this section shall be used

as the method to determi ne the existence of a violation of this article.
A-6
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.1) Measurement Instrumentation

a) Instruments used for measurements shall conform to or exceed the
followi ng standards , unless otherwise stated:

1) A.N.S.I. S1 .4-197l--Specifications for Sound Level Meters , Type II.
2) A.N .S.I. Sl .ll-1966--Specifications for Octave , One-Half Octave ,

and One-Third Octave Band Filter Sets, Class H.

3) A .N.S.I. S1.6-1967--Preferred Frequencies and Band Numbers for

Acous tical Measurements.

4) A.N.S.I. S1.8-1969--Preferred Reference Quantities for Acoustical

Levels .

b) All measurement instruments shall be acoustically calibrated in accordance
with the manufacturer ’ s instruct ions before and after each noise survey and at

intervals not exceeding two hours when the instrument is used longer than a two-

hour period .

c) Windscreens shall be used with all microphones according to the manu-

fac turer ’ s specifications. Measurements shall not be taken whenever the wind

speed exceeds 24.16 kph (15 mph).

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

viola tion exists pursuant to Section 1909.

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

meters (1 foot) on adjacent boundary closest to noise source or on lot from

wh ich a complaint arises.

1) If a complaint arises from a multi-story structure , the heig ht of
the sound level meter shall be adjusted so that it is on a direct
line between the noise source and noise receiver.

b ) Cal ib rate soun d level meter accor d ing to manufacturer ’s specifications

before and after each noise survey .

c) The microphone shall be fitted with a windscreen and oriented consistent

w i th the manufac turer ’s recommendations for the flattest frequency response and at

leas t .9 meters (3 feet) away from any adjacent s tructure s .
d) Set meter for A-weighting and fast response.

e) Compare measured levels with permissible criteria.

A-8 
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1) Non-impulsive noise.
.1) Connect third octave band pass fi l ter set and determine if

pure tone component exists.
.2) Determi ne permissible noise levels.
.3) Fill in Row #2 of Table 3 by adding the permissible noise level

to the numbers in Row #1.
.4) Read needle of sound level meter and check appropriate column .

.a) If an extraneous noise occurs , such as a car passby ,
ignore the reading , wait another 10 seconds and continue
the procedure .

.5) A violation occurs when the checks in any column exceed the
shaded squares or if the sound level at any time exceeds the

levels in Column #4 by 3 dBA or more .
2) Impulsive noise.

.1) Determine permissible noise level .

.2) Fill in Row #2 of Table 4 by adding the permissible noise l evel

to the numbers in Row #1.

.3) Read maximum deflection of sound level meter for each impulse

and check appropriate column .
.a) If sound leve l is below criteria in column # 1 , i gnore

reading and wait for next impulse.
.b) Continue survey for one-half hour.

.4) A violation occurs when:

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

.b) The criteria in column #4 is exceeded for any impulse
by 3 cIBA or more ; or

.c) D > 1.5 where :

where Cn # counts in nth column

f) Maintain acoustic surveillance of extraneous noise sources to insure

that measurements are from sound under investigation. In order for a violation

to occur , the source or sources of noise must be identifiable in relation to

the ambient noise and must exceed the ambient noise by 5 decibels or more in

at least one octave band .
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TABLE 3

Column #1 Column #2 Column #3 Column #4
Row #1 Below 0 dBA 0.1 to 3 dBA 3.1 to 6 dBA 6.1 to 8 dBA
Row #2

# of Occurrences # of Occurrences # of Occurrences # of Occurrences

01 02 03 04 05 01 02 03 04 05 01 02 03 Od 05 01 02 03 04 05
06 07 08 09 10 06 07 08 09 10 06 07 08 09 10 06 07 08 09 10
11 12 13 14 15 11 12 13 14 15 11 12 13 14 15 11 12 13 14 15
16 17 18 19 20 16 17 18 19 20 16 17 18 19 20 16 17 18 19 20
21 22 23 24 25 21 22 23 24 25 21 22 23 24 25 21 22 23 24 25
26 27 28 29 30 26 27 28 29 30 26 27 28 29 30 26 27 28 29 8~
31 32 33 34 35 31 32 33 34 35 31 32 33 34 35 31 32 33 34 35
36 37 38 39 40 36 37 38 39 40 36 37 38 39 40
41 42 43 44 45 41 42 43 44 45 41 42 43 44 A~46 47 48 49 50 46 47 48 49 50 46 47 48 49 50
51 52 53 54 55 51 52 53 54 55
56 57 58 69 60 56 57 58 59 60
61 62 63 64 65 61 62 63 64 65
66 67 68 69 70 66 67 68 69 70
71 72 73 74 75 71 72 73 74 75
76 77 78 79 80 76 77 78 79 80
81 82 83 84 85 81 82 83 84 85
86 87 88 89 90 86 87 88 89 ~~~~

91 92 93 94 95 91 92 93 94 95

TABLE 4

Column #1 Column #2 Column #3 Column #4
Row #1 0 to 6 dBA 6.1 to 12 dBA 12.1 to 18 dBA 18.1 to 24 dBA
Row #2

1 
— 

1 /7/
2 2 I/f
3 3
4 .1/
5
6
7
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.3) The fol l owing measurement procedure shall be used to determine if a
violation exists pursuant to Section 1910.

a) An accelerometer meeting the following specifications shall be used:

1) A flat frequency response between at least 1 to 200 Hz, over which
the sensitivity shall not vary by more + 5 percent .

2) The transverse ax is sensitivity shall be less than 5 percent of the

main axis sensitivity .

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

Celsius between -20.0 and +50.0 degrees Celsius (-4° F. to +122° F.).

b) Using the manufacturer ’s instructions , connect the accelerometer to a
sound analyzer which meets the following specifications:

1) Applicable parts of A .N .S.I. Standard Sl.4-197l , Type 1.

2) A .N.S.I. Standard Sl.ll-1966 , Class II.
3) The frequency response of the measurement system shall be limi ted

from 1 to 100 Hz when used to measure the “overall ” accelerat ion
level . -

c) Cal ibrate the measurement system before and after vibration survey in

accordance with the manufacturer ’ s instructions by coupling the accelerometer wi th

a cali bration system meeting the following specifications :

1) The calibration frequency shall be wi thin the range of 1 to 125 Hz.

2) The vibration output of the calibrator shall be known to within

+ 10 percent when loaded with the accelerometer mass.

d) Mount accelerometer to floor , walls , or ceilin g by imbedded stud , magnet ,
adhesive , or probe .

1) Mass of accelerometer shall be less than 10 percent of the mass

of the vi brating member.

e) Set sound analyzer for fast response.
f) Compare measured levels with permissible criteria.

1) Intermi ttent vibration
.a) Set sound analyzer to “overall” as def i ned i n step l916 .3)b)3).

.b) Affix the accelerometer to at least two measurement locations

on the structure (floor , wal ls , ceiling, etc.).

.c) Read maximum deflections of needle.
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.d) At the location having the largest “overall” acceleration ,
connect the third octave band pass fi l ter and determi ne the

maximum level in each third octave band .

.e) A violation occurs if the measured level exceeds the criteria
in Table I in any one-third octave band.

2) Shock vibration
.a) Set sound analyzer to “overall” as defined in step l919.3)b)3).
.b) Affix the accelerometer to at least two measurement locations

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

.c) Read maximum deflection of needle.

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

exists pursuant to Section 1913.

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

meters (1 foot) on adjacent boundary closest to noise source or on lot from which
a complaint arises.

1) Relocate microphone so that it is at least 15.2 meters (50 feet) from

the nearest piece of construction equipment emitting noise.

b) Follow steps b through f in subsection 1916.2.

.7) The following procedure shall be used to determine if a violation exists
pursuant to Section 1915.

a) Same as Subsection 1916.2.
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APPENDIX B

SAMPLE OF RAW NOISE SURVEY DATA
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O80318YARROW 1881CR3 0104 110573112966625654
O8O321MAGEE WOMENS HOSPITAL 1881C 02 0107 102273092063545048
O8O322CRAFT/MCKEE 188R3C3 01 102273062266625854
080323ATW00D/DAWSON 188R3 010711 110573114874676052
O8O4O1PEMBRUKE/AMBERSON 188R1R3 01 102273090076665553
O8O4O2WESTMINSTER PLACE 188R1R3 01 101773084070635451
0804031VY ST 188R3R1 01 101773085865586349
0804040FF MURRAY HILL RD 188R3R1 01 101773090770655954
O8O4O5BENEDUM HALL AT CHAT 1881C 02 101673160564605854
O8O4O6DEVON/WARWICK 188R1R3 0107 101673152060565350
O8O4O7UNGER 188R1 02 101773092872665654
O8O4O8DUNMDYLE/KIMPLING 188R1 0103 101773094556514846
O8O4O9NEGLEY/FAIROAKS 188R1R3 01 102473154162524441
O8O41OMURRAY HILL PL/WOODL 1881C 74 101673155070645752
080411C M U 1881C 0107 101673153366575452
O8O412FAIROAKS/MAL!JERN 188R1 01 101673091062585553
O8O413IVERNESS 188R1 01 101773101804565048
O8O414SOLEWAY 188R1 01 14 101773103250555047 

-

O8415SOLEWAY/MURRAY 188R1 0111 101673133061565250

O8O417FORBES/ALBERNELF 188R11C 01 101673134068585148

O8O418NORTHUMBERLAND/BENNI 188R1 01 101673093572655650 -
O8O419AYLESBORO 188R1R3 01 101673095068625148
O8O42OMURRAY /AYLESBORO 188R1 01 101673131570655450
O8O423MURDOCK/DARLINGTON 188R1R3 01 101673125871645954
O8O424DARLINGTON/WIGHTMAN 188R1R3 01 101673100565564644
O8O425MURRAY / BARTLETT 188C3R1 01 101673102068605044
O8OSO1BEECHWOOD/BEECHNONT 188R1 01 101673103578766255 -

~

O8O5O2HASTINGS/EDGERTON 188R1 01 101673143074706253
O8O5O2JUNIATA 188R1 03 101673144264544947

O8OSO4MURTLAND 188R1 040111 101673146769675256 
-

O8O5OPENN/LANG 188R1 01 103073126565504441 -

O8O5O6HASTINGS 188R1 01 103073114883736460
O8O5O7WICKINS 188R1 01 101673136466625450
O8O5O8WILLARD/CEMETARY 188SPR1 01040111 101673141576555450

O8O5O9EDGERTON/LLOYD 188R1 010311 103073123776685954

O8O51OELM 228R1 0111 10307312526453 4338
O8O51OREVNOLD/FRICK PARK 188SPR1 010401 011474101966605 452
O8O511DENNISTON 188R1 01 0112 10307313096758 + 339

- - - 
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O8O2O3BEDFORD/JUNHILL 188R3 01 100173083449575452
O8O2O4MORGAN ST 188R3 03 100173085073665852
O8O2O5NEAR HERON 188R3C3 01 100173092576695648
O8O2O6BEDFORD/SEAL 188R3 01 11 100173100580696250
OSO2O7WEBSTER/PERRY 188R3C3 01 092173112081756558
O8O2O8CHAUNCEY/WYLIE 188R3 01 100173105580675853
0802090FF ELBA 188R3 01 100173111567605450
0802100FF BRAKENRIDGE 1881C 01 100173113068615349
O8O21ICENTER/GREEN 188C3R3 01 100173151561565044
O8O212ROSEJADDISON 188R3 01 092173113576666056
O8O213FOOTBALL FIELD 188SPR3 10 092173115088635546
O8O214NEAR WADSWORTH 188R3 11 092173120559514542

F O8O215ROBINSON/DARRIAGH 188R310 01 092173122561544441
O8O216DINWIADLE 188R3 01 100173144566625753
O8O217BENTLEY/NIGH 188R3 01 092173104571655756
O8O218BENTLEY/KIRKPATRIK 188SPR3 01 092173102064595844
O8O219ALLEQUIPPA CIRCLE 188R3 11 092173093075665848
O8O22ODUNSEIT H TERRACE 188R310 01 092173095660524847
O8O221TUSTIN/MILDEABURGER 188M1 01 092173100572605248
O8O222TUSTINJSUMMONVILLE 188M1SP 01 0921730815886L~5955
O8O223MOULTRIE/TUSTIN 188SP 01 092 173084576f o259
080224BREN}LAN/STH 188SP 01 092173090074706866
O8O225ROBINSON/CRAFT 188M1 01 092173101586786860
O8O3O1CHEROKEE 188R1 0106 092173091562585553
O8O3O2CENTRE 188R1 01 102273124261585238
O8O3O3DITHRIDGE 188R3 0106 102273125777696153
O8O3O4BAYAR D 188R3R1 0104 102273132086595452
O8O305DEVONSHIRE 188R1R3 10604 102273133756494442
O8O3O6UNIVERSITY DRIVE 1881CRL 020101 102273135369666049
O8O3O7LYTTON 188R11C 0111 110573102164584843
O8O3O8RUSKIN 1881C 0111 110573095758504643
O8O3O9HENRY 188R3C3 0111 102273144068615754
O8O31ODEVONSHIRE PLACE 1881CR3 0104 102273142167595248
O8O311DESTO/TERRACE 1881C 0111 102273141066544744
O8O312FIFTH/THACKERY 1881C 01 102273120475686157
O8O313FORBES/SCHENLEY 1881C 01 102273093483766862
O8O314FORBES 1881C 01 110573111276666056
O8O315BUREAU OF MINES 1881C 0120406 102273152570646861
O8O316F1FTH/DARRAGH 188C31C 01 110573105066605652
080317ATw00D/SENN OrT 188C3R3 0111 102273114578736660
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O73416BELLVUE 196SPR1 040109 011174102757524846
O73417JACKS RUN 196R1SP 04 0104 041874092877715344

07341 9ALLEMA C 196R1SPC301030102 041874084360534742

O7342OHANW AY 196SPR1 01030103 041874084951484440

O73424PERRYSVILLE 196SPR1 0104 041874090655524845
O73425PERRYSVILLE 196SPR1 01 O1C-4 041874091671665851

O735O1HAWTHORNE 223R1SP 0301 041874094768534035
073502GR0VE 196R1SP 011721 041874095770534139

O735O5MCKNIGHT 196R3R1C 01 041874101071655854

O735O6RIDGEWOOD 223R1SP 03 041114 041874104565554437

O7351OMICKNIGHT 196C3SPRL 01 O-+1874101974696154

O73515MCKNIGHT 196SPR1C3 01 041874110577696257
O7352ORENFER 196SPR1 0103 041874115361555249

0732 ?WEST VIEW 196SPR1 04 011104 041874112666604842
O73523WALNUT 196R1SPC304 0104 041874111757574945

073524EAK1N 196R1SP 010406 041874114056524845
O8O1O1MEADOTA 188M4 0113 111472090966625856

O8O1O2LACOCK/GOODRICI-1 188M4 0105 111473092374706460
08010416m 188M4 01 092073144586817065

O8O1O5COLEVILLE/PENN 188M4 01 092073150580686158
O8O1O8ETNA/l2th 188C5 05 092073141569645957
O8O1O9LIBERTY/14TH 188M4SP 01 092073143078736561
O8O11OCLIFF/CASSATT 188R3SP 030405 092073125076675654

O8OI1FT DOQ/6TR 188C5 01 092073135080736764
O8O112LIBERTY/9TH 188C5 01 092073133082766964
OBOI13LIBERTYJGRANT 188C5 01 092073131080746459
O8O114BEDFORD 188C5R3 02 092073123560575351
080115WYL1E/PROTECTORY 188C3R3 01 092073122071625654
080116~1ARKET/F0RBES 

188C5 01 092073111575686361
080117WM PENN/5T}I 188C5 01 092073114078737067
O8O118COIJRT/TUNNEL 188C5C3 01 09207311557772 6662
O8O119COURT 188R303 01 092073120567716463

O8O12OCRAWFORD/FORESIDE 188R3 01 092073090076656058
080121W00D/FORT PITT 188C5 01 092073105581757168
O8O122GRANT/2ND 188C5 01 092073104081756865
O8O123LOCUST/BOYD 1881CC5 01 092073102568656260
O8O124LOCUST DUQ UNIV 1881C 01 092073101561585554
O8O125LOCUST/ PRIDE 1881CM1 02 092073092578756865
O8O2OIBIGELOW BLVD 188SPM4 01 092073091578756865

O8O2O2S0MNERS ST 188R3SP 10 100173103576716662
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